
6501

2-4 

DC (self weight) 

Vertical Force Z (kips) 

Pier 
Composite 

Deck Truss 
Open-Web %Difference 

RCl 11176 13144 17.6 

RC2 19391 29134 50.2 

RC3 20844 28775 38.0 

RC4 20942 29058 38.8 

RC5 21095 28752 36.3 

RC6 22007 32805 49.1 

RC7 20186 29524 46.3 

RC8 10907 12495 14.6 
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2-5 

DC 
NEW 

LARSA Output LCSJEE EQ 2_ 46666664_03152011.xls 

Force X Force Y Force Z Moment X MomentY MomentZ 

Joint Result Case (kips) (kips) (kips) (kips-ft) (kips-ft) (kips-ft) 

1001 DC-Dead Load 13 -50 11176 2854 805 1 

2001 DC-Dead Load -14 62 19391 -15552 -4001 2 

3001 DC-Dead Load 51 3 20844 -26560 -770 51 

4001 DC-Dead Load 34 -8 20942 -21194 1438 458 

5001 DC-Dead Load -37 12 21095 -17253 -2309 1250 

6001 DC-Dead Load -48 -15 22007 -19337 -888 1148 

7001 DC-Dead Load -10 -40 20186 -11829 3114 0 

8001 DC-Dead Load 11 35 10907 -6537 1042 9 

EQL 

NEW 

LARSA Output LCSJEE EQ 1_ 46666664_03152011.xls 

Force X Force Y Force Z Moment X MomentY MomentZ 

Joint Result Case (kips) (kips) (kips) (kips-ft) (kips-ft) (kips-ft) 

1001 EXT la - EQ 1 - 1 4850 5267 12241 276696 -90163 565 

2001 EXT la - EQ 1 - 1 4070 3280 24563 237457 -61230 1963 

3001 EXT la - EQ 1 - 1 6457 3819 25732 328523 -391120 22433 

4001 EXT la - EQ 1 - 1 5956 3342 26336 303001 -405888 18229 

5001 EXT la - EQ 1 - 1 5789 3503 26479 310279 -412852 19176 

6001 EXT la - EQ 1 - 1 7331 3774 27179 365785 -525709 21252 

7001 EXT la - EQ 1 - 1 8259 5560 25708 368352 -216107 5603 

8001 EXT la - EQ 1 - 1 2852 3615 11931 278907 -117011 5370 

EQT 

NEW 

LARSA Output LCSJEE EQ 2_ 46666664_03152011.xls 

Force X Force Y Force Z Moment X MomentY MomentZ 

Joint Result Case (kips) (kips) (kips) (kips-ft) (kips-ft) (kips-ft) 

1001 EXT la - EQ 2 - 1 4787 6844 12108 343396 -109646 591 

2001 EXT la - EQ 2 - 1 3733 4707 24225 351180 -84076 1419 

:3001 EXT la - EQ 2 - 1 2937 6938 25763 566383 -179158 38271 

4001 EXT la - EQ 2 - 1 2474 7421 25909 613034 -167116 22917 

5001 EXT la - EQ 2 - 1 2479 6329 26024 570404 -177159 42527 

6001 EXT la - EQ 2 - 1 3021 6100 27152 578194 -212598 36454 

7001 EXT la - EQ 2 - 1 5138 8538 25359 572772 -183240 5763 

8001 EXT la - EQ 2 - 1 3439 5227 11945 382029 -151425 5686 
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FREQUENCI ES USING FOUNDATION SPRINGS ASSOCIATED WITH LONGITUDINAL EARTHQUAKE 

.- -- -- _ . -- -- . - - - - -- ---

Frequency Mode Shape 
(Hz) 

M1: f= 0.24, t = 4.1471 0.24 

M2: f - 0.38, t - 2.6421 0.38 

M3: f = 0.44, t = 2.2505 0.44 

M4: f = 0.58, t = 1.7182 0.58 

M5: f = 0.62, t = 1.6075 0.62 

M6: f = 0.76, t = 1.3134 0.76 

M7: f= 0.91 , t = 1.0970 0.91 

M8: f= 1.02, t = 0.9850 1.02 

M9: f= 1.07, t = 0.9324 1.07 

M10: f= 1.08, t = 0.9233 1.08 

M11: f= 1.11, t = 0.8994 1.11 

M12: f = 1.2, 1=0.8327 1.20 

M13: f = 1.23, t = 0.8150 1.23 

M14: f = 1.33, t = 0.7529 1.33 

M15: f = 1.38, I = 0.7262 1.38 

M16: f = 1.38, t = 0.7229 1.38 

M17: f = 1.45, t = 0.6908 1.45 

M18: f = 1.48, I = 0.6760 1.48 

M19: f = 1.53, t = 0.6526 1.53 

M2o: f = 1.6, t = 0.6263 1.60 

M21: f = 1.62, t = 0.6185 1.62 

M22: f = 1.7, t = 0.5869 1.70 

M23: f = 1.87, 1=0.5359 1.87 

M24: f = 1.94, t = 0.5143 1.94 

M25: f = 1.96, 1=0.5106 1.96 

M26: f = 2.25, t = 0.4447 2.25 

M27: f = 2.39, I = 0.4192 2.39 

M28: f = 2.39, t = 0.4185 2.39 

M29: f = 2.53, t = 0.3959 2.53 

M30: f = 2.73, t = 0.3667 2.73 

M31 : f = 2.77, t = 0.3604 2.77 

M32: f = 3.0, t = 0.3334 3.00 

LARSA 4D 

Period Per Mass Per Mass Per Mass 
(s) X Y Z 

( 4.15 74.98 :::> 0.29 0.00 

L.v· V.v, 62.68 0.00 

2.25 1.99 0.10 0.00 

1.72 0.85 7.95 0.00 

1.61 4.18 7.10 0.00 

1.31 0.97 0.54 0.00 

1.10 0.00 5.74 0.00 

0.99 0.01 0.00 0.03 

0.93 1,.04 0.01 0.02 

0.92 0.36 0.66 0.00 

0.90 0.29 0.01 0.00 

0.83 0.94 0.02 0.01 

0.82 1.64 0.01 0.03 

0.75 0.19 0.00 0.03 

0.73 2.27 0.11 0.01 

0.72 0.01 2.26 0.03 

0.69 0.23 0.02 0.01 

0.68 0.27 0.19 0.01 

0.65 0.13 0.00 0.00 

0.63 0.67 2.14 0.02 

0.62 0.00 0.00 0.76 

0.59 0.03 0.21 0.01 

0.54 0.02 0.54 0.00 

0.51 0.00 0.01 3.84 

0.51 0.00 0.00 5.29 

0.44 0.03 0.17 0.01 

0.42 0.01 0.00 2.46 

0.42 0.02 0.00 17.00 

0.40 1.73 1.42 0.01 

0.37 2.16 0.50 0.04 

0.36 0.40 0.05 0.03 

0.33 0.64 2.70 0.02 

C. Werts 
HDR Engineering Inc. 

c: \pwworking\sea\d0571170\CRC TSL-SB91-04JEE EQ1_20 110315. lar 
Last Ana lysis Run: 3/15/2011 4 :22:38 PM 

Cumulative Per Cumulative Per 
Mass Mass 

X Y 
74.98 0.29 

75.03 62.97 

77.01 63.08 

77.86 71.03 

82.04 78.13 

83.01 78.67 

83.02 84.40 

83.03 84.40 

84.07 84.42 

84.43 85.08 

84.71 85.08 

85.66 85.10 

87.29 85.11 

87.48 85.11 

89.75 85.23 

89.76 87.49 

89.99 87.51 

90.27 87.70 

90.40 87.70 

91.07 89.85 

91.07 89.85 

91.10 90.06 

91.11 90.60 

91.11 90.61 

91.11 90.61 

91.14 90.78 

91.15 90.79 

91.17 90.79 

92.91 92.21 

95.07 92.71 

95.47 92.76 

96.11 95.47 

2-6 

Cumulalive Per 
Mass 

Z 

0.00 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.04 

0.05 

0.06 

0.06 

0.06 

0.10 

0.12 

0.13 

0.16 

0.17 

0.18 

0.18 

0.20 

0.96 

0.97 

0.97 

4.81 

10.10 

10.11 

12.57 

29.57 

29.58 

29.63 

29.66 

29.68 

Page 1 
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FREQUENCI ES USING FOUNDATION SPRINGS ASSOC I ATED WITH TRANSVERSE EARTHQUAKE 

Mode Shapes - Frequencies 
Frequency Mode Shape 

(Hz) 

M1: f= 0.27, t = 3.7124 0.27 

M2: f = 0.33, t = 3.0080 0.33 

M3: f - 0.42, t - 2.3990 0.42 

M4: f= 0.57, t = 1.7591 0.57 

M5: f = 0.62, t = 1.6037 0.62 

M6: f= 0.74, t = 1.3456 0.74 

M7: f= 0.9, t= 1.1167 0.90 

M8: f= 1.04, t = 0.9661 1.04 

M9: f= 1.04, t = 0.9624 1.04 

M10: f = 1.2, t = 0.8323 1.20 

M11: f= 1.22, t = 0.8184 1.22 

M12: f= 1.25, t = 0.7984 1.25 

M13: f = 1.29, t = 0.7769 1.29 

M14: f = 1.3, t = 0.7674 1.30 

M15: f = 1.37, t = 0.7285 1.37 

M16: f = 1.38, t = 0.7227 1.38 

M17: f = 1.4, t = 0.7152 1.40 

M18: f = 1.45, t = 0.6874 1.45 

M19: f = 1.49, t = 0.6699 1.49 

M20: f = 1.56, t = 0.6394 1.56 

M21 : f = 1,62, t = 0.6179 1.62 

M22: f = 1.67, t = 0.5992 1.67 

M23: f = 1.83, t = 0,5464 1.83 

M24: f = 1.95, t = 0.5131 1.95 

M25: f = 1.96, t = 0.5092 1.96 

M26: f = 2.24, t = 0.4470 2.24 

M27: f = 2.38, t = 0.4199 2.38 

M28: f = 2.4, t = 0.4169 2.40 

M29: f = 2.52, t = 0.3964 2.52 

M30: f = 2.73, t = 0.3660 2,73 

M31 : f = 2.79, t = 0.3584 2,79 

M32: f = 2.97, t = 0.3366 2.97 

LARSA 4D 

Period Per Mass Per Mass Per Mass 
(s) X Y Z 

3.71 72.72 0.30 0.00 

C 3.01 "::> 0.00 C 60.70 D 0.01 

2.40 2.66 0.91 0.00 

1.76 0.06 14.09 0.00 

1.60 5.13 2.73 0.00 

1.35 1.00 0.68 0.00 

1.12 0.01 6.04 0.00 

0.97 0.14 0.19 0.03 

0.96 0.29 0.47 0.02 

0.83 0.79 0.00 0.00 

0.82 0.08 0.02 0.00 

0.80 2.73 0.00 0.00 

0.78 0.74 0.34 0.03 

0.77 0.06 1.01 0.04 

0.73 0.46 0.11 0.03 

0.72 2.33 0.11 0.01 

0.72 0.50 0.13 0.00 

0.69 0.03 0.12 0.01 

0.67 0.74 0.00 0.00 

0.64 0.60 2.15 0.03 

0.62 0.00 0.01 0.82 

0.60 0.01 0.17 0.00 

0.55 0.04 0.39 0.00 

0.51 0.00 0.01 4.17 

0.51 0.00 0.00 4.53 

0.45 0.03 0.17 0.01 

0.42 0.03 0.00 0.02 

0.42 0.00 0.00 19.01 

0.40 1.72 1.49 0.01 

0.37 0.90 0.52 0.02 

0.36 1.31 0.43 0.05 

0.34 1.10 2.26 0.04 

C. Werts 
HDR Engineering Inc, 

c:\pwworking\sea\d0571170\CRC TSL-SB91-04JEE EQ2_20110315, lar 

Last Analysis Run: 3/15/2011 3 :20:58 PM 

Cumulative Per Cumulative Per 
Mass Mass 

X Y 
72.72 0.30 

72.72 61.00 

75.38 61.91 

75.44 76.00 

80.57 78.73 

81 .57 79.41 

81.58 85.45 

81.72 85.64 

82.01 86.11 

82.80 86.11 

82.88 86.14 

85.61 86.14 

86.35 86.48 

86.41 87.49 

86.87 87.60 

89.20 87.71 

89.71 87.85 

89.73 87.97 

90.47 87.97 

91.07 90.12 

91 .07 90.13 

91.09 90.31 

91.12 90.69 

91.12 90.70 

91.13 90.70 

91 .16 90.87 

91.19 90.87 

91.19 90.87 

92.91 92.36 

93.81 92,88 

95.12 93.31 

96.22 95.56 

2-7 

Cumulative Per 
Mass 

Z 

0.00 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.04 

0.06 

0.06 

0.06 

0.07 

0.10 

0.13 

0.17 

0.17 

0.17 

0.18 

0.19 

0.21 

1.03 

1,03 

1.04 

5.20 

9.73 

9.74 

9.76 

28.78 

28.79 

28.81 

28.86 

28.89 

Page 1 
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Graphics View 1 

Zoorn1 .E:75){ 
~/1ode Shapes - tvl1 : f = 0.24 , t = 4.147'1 
~:ca l e Factor: 5,792.6 

__ ..... _.~ •••• "~. ... ..... ~." • .!I ...... ~ ........ " ... ~. M !I··H •• ~'." ••• -!!!!!!:!I.!MI"''''' ____ '. __ ._.~_' 

l~-;@'~""f~~ - --' 17- 17 ! ! V -- ~1~~-- 1~1 

L 

LARSA 40 CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

Page 1 

2-8 
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Graphics View 1 

Zoom 3.662X 
~l' o de Shapes - M2: f = 0.38 , t = 2.642'1 
Sca le Factor: 5,792.6 

........ I'lo.'Jo.!~~~ ........ .,. -.. ,~;.--;;..--- , ..... ~1fj..,.. ~.- .. 
• .. • • • • • .!-,!.---~ ._ •• ! .• _._ . ......-'T.

r 

, 
•••• - ~ •••• y - .. -' . .... .. . ... -- " •••• ....-__ '-'"'-~ ... .... ~_.~. f' 1 -- 11 ... ~---- t '" // : ~ .... _.~ ..•• .". __ fi .I 

.*!.---.Y'" •• _ .... -- II 
.. * ... ~.:;....---gf •..• ~.! .. _.- I 1 ...• ,.".. .... / ' , .... ,,- • ..-*'" •. , "". /',/" ... w .. -~ if If. ~ 

."W.. /' . . ... !~-~. . j ';ill ••••. --- .__ ..... I "" ..... ~~ ... ~ .. / ;,( :~/ .,!~.Y oil. .--R,,- e . ,..,;.- .. .. - ~". . 
•• ~7 ..... ,,,.--.. - I " " 

.•.. ~"5/ •• ~// l. i f ./ ' 
":~/. '!I --;r .... ,g. .. ~ ~/ k.Z l!_ ' 

r ' it'-l 
. ~/ 1t .l 
.f ~! 

.::.bi.. ,"11 
~ 
~. ~ 
~9 
I > 

." 

LARSA 40 

., 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\dOS71170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

Page 1 
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L ~R lONE COMPANY 
rJ...)l Many Solutions'M 

Project: Columbia River Crossing 

Subject: River Bridge Preliminary Design 

Task: Composite Deck Truss Alternative 

3. FB-Multipier Foundation Analysis 

HDR Engineering, Inc. 

FB·Multipier Foundation Analysis 

Computed: C. Werts 

Checked: 

Sheet: 

1

626 Columbia Street NW 
Suite 2A 
Olympia, WA, 98501-9000 

Date: 03-23-2011 

Date: 

of 

1 

Phone (360) 570-4400 
Fax (360) 570-7253 
www.hdrinc.com 

1 Page 1 of1 

3-1 
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Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3~2 

f 11 Mult lfJi(,1 HI(' : C: \IloC llnJont !'o .mri S('Hing .. \nI1<l1In&t>V.\y nOC llm L' nt ,,\nK\l ri~k AK {emnr 1 rll~,, )\rB MultiPle l\SIlU iclllif.lClion Scom\! o n~\P1 · 1 [ S. in GJ(~J~ 

;- Pil?; 
. ·X·Member$ 
~. l.old 
.... Springs 

·Pet,llner! SC)!I 
S· Bridge Olla 

Blidq·J 
-. Span Load 

FB-Multipier 

r General Pier 

I' Pil. and Cap Only 

I' Single Pile 
I' High Ma. t LigtlIISign 

I' RetainingWall 

r SoundWan 

(i'Stiffness 

r Pile Bent 

r Column Analysis 

(' B'iuyi' (Mu!tlrlt' PIeri; 

1 ! Proje<t 011. ,-,,-,,-,,-,,-,-,,---, - .. - .... - ... -.-.. --

I! Client 

I i I CRC I WSOOT I ODOT 
II 
!! Project N.me 

I! I CokJrnbia River Cross;ng 
Ii II Project Manager 

II IR Tunon 

I! Date Computed By 

I Project Description J
! 1 031151201 t r.;IN;;;:RH+----"-----

.----- II sa - Pier 1 • L.iQuefactton + Contraction Scour I 
L _____________ . __ .. _. ___ .. _ .. __ l 

P1-LCS.in 03/23/11 11 :34: 17 
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Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-=-3 

m MllltipiC!1 File: C:\fIocllnJents dod Sl' tt in!!'>\nIMlinp,C"V.\y OocllnI.:onl,KRnlrisk AK (Comp Trm.s )\fA MultiPi('f\Sf]\J iquifolCtiolJ SeoUl\l onglJ> l ·1 (S .in GJ~Ir8) 

Click htoment I She., etc. plot windows to Wtw maxirnum1 for C1.IfI'8nt load e .... 

e p;tt'" ... OtpIh r- ForctS ----.---.] rP" Oisplacements -l COOfdinott Systems 

Mox lO r--~ !rShear2(1<.".) Ir Latx( .. ) i t'., 
Min 10 r;--~ I r She., 3 (kips) Ir Lat Y (Ol) : IL.l 

I . I .•.. U , P Moment 3 (kip-I) r Rot. About X ( .. ) I p;t. & Pier Column 

r Show AI Maximum Mel Minimum Values Apply I P Moment 2 (kip-I) I r Rot. AbouI Y (.,) i 
"",Load C .... ) ~ PAxial(kips) I :. ~1 

Maximum CcmbmRti>H~ LirHt{ S!J;e' 3 f1 Ole Ratto ,! i 12 ' 
(I)slnf! Mall'imum 0,'1''': HmlQ) . I ! P .... Cap r Soil FOfC .. ·-·····--_ ···--·-·-·_-···········-··-·-·; 

I r Soil Axial(kips) r Soil Lat Y (kips) -Y I 
! r Soil Lat X (kips) r Soil Torsioo (kip-A) . X. Lz. 
, I Pier (l.Ocal) L. ____ ... __________ ._ .. ___ .. __ ._._. ____ . . ... _____ . ______ ! _______________ .. __ ... 

Notes: 1. Clic:k Apply to redraw graphs 
2. HoYer mouSt ewer conlrofs for tool tips 

e ·e 
-16.B 1t ; ~'-""'_ -16.8 tt - 16.S it 0 \ ; -18.S it L l t 0 

-2." ft ~-! -2..... - 2..... i -2." ft L.,.~r. 
iD.Dft 1/" 10.eft 10.ts. ! " O.G. l. 
a3.7. 23.7" a3.7" : 23.7.. t, 

30.8" 30.8" 30.8" i 1 38.8 'It \ 

DO.O" / 0>0.0" DO.O" \i 000.0 ft \ 
83.1 .. 03.1 ft 03.1 .. : 03.1 • 

i ' : 
70.3" 7(5.3. 70.3. Ji 70.3. : 

80.0. aO.8 it 80.8. I : eO.D .. 

10a.Oft 102.0ft "oa.oft / l 10a.0. 

"1D.8. "1D .a. 11D.aft '\ ' ""0.a. . 

1aa.g ft 1aB.g 1t 1aa.1iI ft I~ 1aa.O'lt : 

1 .. a." ft ""2.1 ft 1 .. a.1 ft 1 .. a.1 • , " 

1 Da..a • 1eO.a. 1eD.Z. "eD.a.. , 
10a.4.. • 10a...... ~ 108." ft / e 10a.". ~ 

" Il. "Il. 0. ' . 181.8. B- i 181.0. B- i 181.8. I i 1S1 .Dtt \' ,. 
1G14.7. Jt 1G14.71t JI. 1Q.4.7. 1G14.7tt . 

a07.8. 207 .8. Z07.8. & { Z07.8. \ I: 
221.0" ~ ~ 221 .0 " i ~ 221.01t :i / / ~ 221 .0 " N \ \ 

234 .1 ft ~ ~ 234.1 .. p ~ 23'4.1 " m ~ ! 234 .1" N 1 ~ 
a"7.3. ';' a .. 7.3.'; ~ 2"7.3ft ,? : ':' a"7 .3. c:i 1 , 

FB-Multipier P1-LCS.in 03/23/11 11 :48:29 
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Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-4 

fOMultipiCI f ile: C: \f}oc llme ntf. ,md Setlinf,s \nh ,ltinceV.ly Ooc unwnt .. \CRc\ldsk AK (Camp Truss )\fB MultiPier\Sf]\1 iqllif.ICtioli S(OIU\l ong\P].! CS.in g~l~ 

i='ier 
X-Members 
Lold 

I- Springs 
·Pet-llned SOtI 

s·Bridg. Dot. 
~ ·8ddgil 
'.- SP<'Ifl Load 

FB-Multipier 

r General Pier 

r PiI. and C"" Only 
r SingltPite 

... High M.st UghIISign 

... Retaining Walt 

... SoundW. " 

c-. Stiffness 

... P~. Bent 

... Column Anoly.i. 

(' nriuyt' (l'o'iuitl!'\te Piefl1 

-Ir~=~:,-
I I Proj.ct Nlm. 

I i 1 CoIumtMa Riwr C .... ing 

! I Projoct ManIgo< 

1

'1 IRTurton 

i Oat. 

,i 103/1512011 
I! 

Comput.d By 

[NRH 
! I Project Description 

! I SB . Pie, 2 . Liquefaction + Contraction Scour 

L-

·100.0 

! 
-200D 

...... ..,... 
~ 

P2-LCS.in 03/23/11 11 :35:22 
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Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-5 

I f1 Multlpl!!1 I 11(' : ( : \J}o( lIm~> nl !O lind S(' flil1 ~~<; \ nh ,ttin r.{'V.\y OocuOIl' nl,, \OK \I IISk AK (Comp Tr u"'io )\ fA Muli iPle r\<i Il \l h,uH.lc tinn Seom \! oneW] I (S . in r~J~I~ 

ctick Moment , Shell', IIc. plot windowI lo \Iitw maximums for current to.t e .... • PiI. .. AI Depth [' Member FOfC~'---l Pile Displacements --y-Coordinll' Systems I 
Moox lO r-- fi2.78 I r Shear 2 (I"ps) , r lit X Ctn) 11 tt ;l 

o ,,--~ ! r Shear 3 (kip.) I r lit Y Ctn) ii IL.J ! 
Min I I ' I ·· ··

v W Momonl 3 (k;p.a) ! r Rot. AboutXCOI) il ~'I.Pior eolumn 'I 
r _.011 Maximum Mel Minimum VaIu.. Awlv I t po Momonl 2 (k;p.a) r Rot. About Y Ctn) i ' 

'"' Load e .... ) . ~ i po Axial (kip.) H %:.1 ! 
MatirHUm COll',[:lila\!'ln Lim:[ S!31E' 0::1 ! P Ole Ratio I Ii 12' ! 
(l)$Jrrg Mitifimum o.~:. RrrtlC'J) t ' Soil Forcn --.. _ ... _-_... ___ [' Pier CIP ! 

: ~ i i r Soil Axial(kip.) r Soil Lot Y (kips) f(,.lz. I 
Not •• ; .;.: =!.t:'~::~ t~ tip. I r Soil lit ~. ~:'.) ............ ~ ... ~=I ~.:I~ (k~.) . .J ... ~~~ .. _ .... ..J . :. 

-12.Bft - 12.B it 

''\., • 

-12 .S .. - 1a.S t • 0 

-1 ,2. -1 .Z. _ 1.at -1 .a . 
10." tt .. 0 ..... 10 ..... 10 ... it 

2 Z.0it 2a.0. 22.0" z a.01t 

37'.1 .. 37. 1 .. 37' .1 .. 37 . 1 ft 

D2.a. DZ .Zit 0 2.Z. DZ.Z 1t 

07 .3. 07 .3. 07.3. «17 .3. 

I 
82 .3 . 8 2 .3. 8Z.3. 
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1115 .S 1t 

12a.Uft 

1 .... 2.1 ft 

1De.2ft 

10a ..... 

181.8. 

1G04.7 .. 

207.8. 

221.0 .. 

234.1. 

247.3. 

Ctick Moment, Shelr, IIc. p60t ¥Mdows to \Iiew maximums rot clM"f'8nlload c .... 

to 
C. 
:iI 

! 
;i 

Pilt* I>IOtpih rMembtrF""'"--'--'l PiltDispla<oments-TC_lIItSy. ,tmS "'''10 r--~ ir Shear2 (kip$) r LaIX(,,) 'Ii tt.; 
Min 0 1 1578 I r She" 3 (kip.) r l.aI Y (In) j IL.Z 

I r--~ I "' "'omont 3 (ki".a) r Rot. Aboot X (,,) ! Pit & Pier Column 

r S'- All "'"imum And Minimum V. Iu.. Apply I I"' Moment 2 (ki"..) r Rot. Aboot Y (WI) Ii ' 
(All Load c .... ) --==:!..J I ", Axial (kips) ,I 34

1 
Mlwrmlm Corr,btnrtli'}n U£ll:t S!,nE- .... I p Ole Ratto ! 12' (lJ~IrIi! M:Ufimum Ot...: Rmlo) iJ L .. _ . ___ ... __ ..... __ -------.. --.~j Ptei' Cap 

, r Soil Axial(kipl) r Soil lal Y (kip.) , r 
Soil F ""' .. ............ --... - ... - ..................................•..... _-] I 

~"·d· = =:.':.~:r~t~ lip. !~ Soil .~ ~. ~~.) ......... ~ .. ~~.~:I=. (k.~.J .. _ ! ... ~.~ _._...1 

to 
C. 
:iI 

I 
"; 

-H~.B1t 

-2.01t 

10 . ."t 

23.7. 

30 .a. 

eo.Ot 
03.1. 

70 .3t 

aU."t 

102.011:: 

1115.B. 

1Z8.81t 

142.1 .. 

11515.211:: 

10B.411:' 

181.15. 

184.7. 

207.8. 

221.0. 

234.1. 

247.311:' 

P1-LCS.in 

& 
:iI 

~ 
" 

o 

11 

/.·· l r :iI 

t J ~ 
I /

r ~ , 

-1".Bit 

-2.0 it 

10.l5ft 

23 .7ft 

30.Sft 

eo.Oft 

03.1 ft 

70 .3ft 

SU.l5ft 

102.01t 

1115.13. 

12S.Uft 

142.1. 

115".2. 

108.4. 

181.l5ft 

184.7. 

207.8. 

221.0. 

2~.1t 

247.3t 
~ 
ci 

o 

03/23/11 12:00:22 



6526

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-20 

10 MuUipilJ1 file: C:\f}oc unJ(' nts tmd S('ttin!!'> \nh,ltinc(' \My Ooc um\J nt .. \CRc\ldSk AK ((olllr lrus':i )\fR MultiPle/\Sfl\l icluif.lc tion SCOIII\l on&\P].I (S. in GJ(~J~ 

J- pfoblem 
~ .. An" )'l i. 

) ~ .AASHTO 
'-~ Pu.",,"r 

S. Pier OMI 
• 1 •• PWt tndCl P 

L SoiI 
!- Pier 

X·Members 
Load 

t~ Springs 
! . Rel:1tr.f'd Sri! 

a ·Bridg.Ool. 
·8Iid',] -) 

- 3p(l:'l Lo~d 

FB-Multipier 

[. Problem Type .... _ .. - f Project 0010"--" 

i CMm i r Goner. I Pier ;:'1 C;:;RC;;''''WS=OO=T' ODOT 
i r Pil. on<! C.p Only 

! r SinVlt PII. Projocl Nome i r High ", .. I UghtISign rl C..:oIumbi'-.,.,'-·.-=R.,-... --,C-,.-" '"'inV--------

i r RoI,iningWoII 
i Project Manl gt r i r SoundW, 1I ;.;IR:.::.~T":.:rt..:on==----------
I {i' Sthte 

=_. , 

I r Pile Bern 001. rC""ompuI""'"_ e_d_B.:.y ____ _ 

I r Column An, Iy' ;s 10311512011 I NRH 

i r fi lTUyt' (Mutt1!'lle Ple!1; Il ' na ., 

! . r.Proj~IC~I~~-S~C~~'"'~~~-~~~~~---I sa· Pter:2 • UqueflCtton + Contraction Scour 

- -_._---_._----------_ .. _ .... _-_ .. _ .. _-_ .. _--j 

12 • 

• 100.0 

! 
·200. 

""""Axes 

~ 

P2-LCS.in 03/23/11 11 :35:22 



6527

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-21 

! n ',\u ll ipic t I ire : ( : \f}u l"l l nl (! nt~ ,Hld Sl· l1 in !~"\lIh ' ltiIl C(> V.\y !lllC Unll' nl<, \rlK \I ,ISk AK (Comp lfllso; )\rn MulliPil' l\o;U\I iquil .letio ll Sco Ul\JI <l fl o:. \P 7 I ( OS . in ~I(~]~ 

_12.Bft 

_1.2 it 

10." ft 

22.0" 

37.1 ft 

~Z.Zft 

07.3. 

e::Z.3ft 

U7.4ft 

112.&ft 

127.0ft 

"'42.711: 

""'7.8" 
172.8. 

18S.0tt 

ZO::S.Ott 

218.1 it 

248.3. 

FB-Multipier 

to 
6. 
i 

~ 
~ ., 

• 
. :. 

to 
6. 
i 

~ 
1ii 
~ 

-12.S. 

_1.Zit 

10 ...... 

22.0. 

37.1 .. 

CZ.Zft 

07.31t 

e2.3t 

fi117 ..... 

11Z.eft 

127.0ft 

....... 2.7ft 

1&7.Bft 

172.Qift 

18S.0ft 

203.0. 

21B.1. 

a"'8.311:: 

Click Moment , She .... tic. plot windows to 'Mw mnimums for current load c .... 
P~. III .01 Otplh r - Fore," ---'1 r PH o;.ploctmtnl1i,Coordinot. Sy.t..,s j 

Max la r-- rms I r Shear 2 (k~) f lat X (.,) III tt..l i 
Min la ~ ~ r She .. ) (k",.) r LaIY (on) , 1L.2 I 

I ' I ,.,' - F1 Momont) (kip-a) r Rot, About x ("') Ii Pi. & Pier Column ! 
r Show All M.ximum And Minimum V.Iu.. Apply I I F1 Moment 2 (klp-ft) r Rot. About Y (In) Ii ! 
~ lAid c .... ) ~ I F1 Axial (kip.) it 1 i 

M&'(irmfm CO:T!tlmflti'lfl Unl:t $!,J!E' 3 j 'P Ole Ratto 11 f 1 
(I..!~rl;: M~kir(!\Jm Dle. Rtnlo) . . -~ Pter elp 1 

~~;==;~.:.~.. [~~=£§,j~J 

to 

~ 

i ,.: 

to 
6. 
i 

I 
~ 

- 12.8 it 
_1.2t 

10." • 

22.0. 

37.1. 

D2.21t 

07.3ft: 

82.3ft: 

07 .... 

112.Dft 

127.01t 

""2.7 ft 

187.S. 

172.0. 

1SB.Oft 

203.0ft 

21S.1 ft 

2"S.3ft: 

P2-LCS.in 

~ 

l 

I 
~ 
I 
I I 
1 R 

~ Jjj 
r i 

- 12.811: 

-1.2 ft: 

10." ft 

22.01t 

37.1 ft 

1:l2.21t 

07.3ft 

82.3ft 

07.4ft 

""2.Dft 

127.0ft 

'''2.7ft 

1D7.Bft 

172.0. 

fBS.Oft 

203.0ft 

218 .1. 

248 .3. 

~ 

~ 

03/23/11 12:01 :04 



6528

Columbia River Crossing Load Case # 1 CRC 1 WSDOT 1 ODOT 

3-22 

I Ii Multipie. I ile: C: \l lu( IIOhHlI !> .IIHI S{·tIi"t~'i \nJhitl"t~C \,I,\ y OOC IlOIelll .. \ClK \J .l\ k AK (romp 1111$,» \1"11 }.\ ultiPil' I\SU\I iqllifolC tioll ScoUI\l ollg\P J -1 rS . in ~1@]r8) 

j •• PrObhtm 
:. Malysis 
. . .AASHTQ 
' - Pul howr 

e pierDlt1 
. ··Piie oncI C.p 

Soil 
· Pier 

X-Membe rs 
;. l.otd 
;.. Spring. 

·Pel.llned SOil 

S· Bridg. 0.1. 
·8 Iidg~ 

"- Spar) Load 

FB-Multipier 

I-Problem Type .... _-.... 

I ('" Gtntr.t Pier 

I (' Pil' Ind C.p Only 
, (' SingioPl1e 

I (' High "' •• 1 UghtISign 

1(' Retaining Wan 

'- 11 Project 011. -·_ ·_-- - .. -- .. ... - .. ... ----.. - ... - ........ , 

II CN.nt I 
I I CRC I WSOOT I ODOT I 

i i Pro,.C! Name I I! I Cokimbia RNer Crosstng 1 
II I i Project Manlger j 

(' SoondW.n 
" Stillnes. II I R Turton 

(' Pli. Bent II 011. r:C:::ompu!,,;.-_.d_ B...;y'--___ _ 

(' Column Anatysis 1'1 103/1512011 ] NRH 
t r Bfroye (Mu!tlple PIN::I) I . . . 
! f Project De,criphon I r sa· Pier 3· Liquefaction + Contrac1ion Scour 

L.._ .................. _._ ......... __ ... _ ..... _ ....... _ ...... _ ...... _ .... _ .. _._1 

Xp 

.100.0 

! -200.0 

""""-. 
n--x 

P3-LCS.in 03/23/11 11 :36:18 



6529

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3~2-3 

t B MliltiJli~ 1 I ill.': C: \llu(" lInll' lIt !> ,md \(· t1;II !~'i \lIl l.Itlll r.(tV.\y Illlc um ... nt.-.\ClK \I ,nk 11K (Comp 1,u!.s jUII MultiPIl' , \';'U\I iqllifoH' lio ll 'S( oUl\II ,m r. \PJ I ( 'S . il! ~l@J(8J 
.... _ camI 

-12 .811: 

2.1iII. 

18.l5oft 

3 .... 0. 

.. a.7ft 

03 ..... 

7B.1 it 

Q2.Bft 

107 .eft 

122.2ft 

130.G it 

1e1.0. 

10e.3i1: 

181 .0. 

180.7. 

210 ...... 

Z2e. 1 .. 

2&4 .5. 

FB-Multipier 

.. 
~ 

~ 
I'i 

• • 
• • • 

.. 
01. 
i 

I 
~ 

100.3. 

181.0. 

186.7 tt 

210 .... 

aaO.11t 

2&4.15. 

Click Moment, SM ... , etc. pkJt'Mndowt to Mw mIXimums for curren!: load cas •. 
P~ • ., 1-1. Depth r Membef Forcts ---'--- 'l Pile Oisp'acementl --,rCoordinll. Systems ; 

Mu la r--~ irShe.,2(lcipo) r LatX(rI) ii tt., i 
! r Sheor 3 (1cips) r LatY (In) 11 1L.2 . 

Min a 1 12.58 ! , t I r--~ ; '" Moment 3 (lclf>'t) r Rot. About X (In) !i PiI. & Pief Column 
r snow All Muimum And Minimum Valu.. AppI" I ! '" Moment 2 (1c;p.ft) r Rot. Abo<Jt Y (in) il' 

"'" Load C .... ) ~ I '" Axial (lcips) : 1 ! 
M",,,!Um Comb""Uo" Linlit SI... :::1 '" O/C Ralio , f : 

i r Soil Axial(1cips) r SoiILal Y (1cips) i 
~J;;nB M"imum O.'~ Rml.) , Soil fOl'Cos--------- _________ ] PiefC"" I 

Not " ~'==::'~:::t~tip, [ Soil Lat X (1cip.) ~. __ ~I __ ~::.(1c=~). __________ ~~_J 

.. 
~ 

~ 
'< 

.. 
01. 
i 

1 
~ 

-12.0 ft: 

:a.tiII. 

18.e. 
34.0. 

"'8.7. 
03.4. 

78.1 .. 

ga.B1t 

10'7.15 11: 

122.211: 

130.0. 

1151.0. 

100.3. 

181.0. 

18e50.7. 

210 .... 

220.1 ft 

2&4 .15. 

P3-LCS.in 

& 
i 

I 
C) 

I Ii 
l"J !& 

~S !i 
!";' 

- 12.011: 

a .g ft 

18.0 ft 

3".011: 

.7ft 

03 ... 1t 

78 .111: 

D2.811: 

107 . .,11: 

122.2. 

130.811: 

101 .0 it 

100.31t 

181 .01t 

1GO.7 it 

210 ... 1t 

226.111: 

2t:S4.61t § 

o 

03/23/1112:02:13 



6530

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-24 

IIlMullillic l ril(': (: \I1unulIc nt c; <lnd ' (' ltin!~"\ lIh , ttlIl C(! \.'.\ Y l)uc um .... nt .. \CRnl ,lsk AK ((Olllp 11 Llss )\fU MultiP ic r\SHU hlUif.1Clio ll SCO IlI\! oflC\P4 ·' (S. in G]@~ 

~ . Analysis 
,· MSHTO 
'.- Pushowr 

a. Pter Oat. 
. t-- PH and Cap 

i -Sot! 
'--Pier 
~. X-M(lmtw$ 
~ . Lold 
r Springs 

RetJlnert SOd 
8 ·Bridg. Oat. 

~ ·8ridg.) 
~- Span Load 

FB-Multipier 

·Problem Type .... ·····1 . Project Data --.--... -.- .------.. -----.. - ... ,I Cient 
r General Pier I, I CRe I WSOOT I ODOT 
r Pil. ond C.p Only I I 
r Sing'" Pi" III Proj.ct Nomo 

r High "'1St Ughl/Sign ': I Columbio R ... ClOning 

r R. taining won I i 
r Soundw.n I 

~ Stiffness II 
r Pil. Bent I . 

r Column Analysis ! I 

Project Man'ger 

fR Turton 

Oat. 

103/1512011 

Comput.d By 

INRH 
I r rhoy. (Mu'''r1e Pion) II Project Ooocription 

I I sa -Pi.r" . Liquefaction + Contraction Scour 

I , ;..-------------_ .. _-.. _---_ .. _ .. _- ..... __ ._._-

Xp 

-100.0 

! 
.2CIO~ 

""""Axe. 
n-.>< 

P4-LCS.in 03/23/11 11 :37:00 



6531

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-25 

f 11 Mlllt lpiC' 1 111(,: (: \nOc um(' nl ~ .md S('ltilll!'i \nlhltin r.C'V.ly nOC" lJn ll' nl 'i \r I~n l ,n.k AK (COlliI' TIIlS~ )\f IJ M llltiP i (, I \~ IJ\1 illuil olC tinll 0.; ( 0111\1 r 'lIl ~\P" I [S. in ~)~Ir8J 

Click Momtnt, SM • • lie. pkK windowt to \Iiew mutmums: lOr currenlload cu., • • PiI,. !>I. Depth r-Fon:ts-----··--·l Pile Oi.plocomonl',rCoordinIiO Sy.I"""1 

Mu lo r--~ Ir She .. 2(kip$) r LotXr .. ) 11 tl.; II 
"'"' 10 ~~ Ir Shelf3(ki!>I):j r Lal vr .. ) ! IL,.! 

I ' I , •. - IV Momon! 3 (k19-I) r Rot. About X r .. ) i PiI, & Pitr Column 

r Show,." Maximum And Minimum V,Iu.. Apply I ! IV Momont 2 (kip-I) r Rot. About V r .. ) :11 I 
'" Load C .... ) . ~ ! F1 AlIi. (kips) ! 1 ! 

M.m"um Com"n>II,m wni" St.. :::J i IV DIC Rllio II f i 
t-J~ifJi! M3xirr'\urrt D/r,:: f~rrtllJ) r- Soil Forces-··_······ -. __ . _ .. -. -- -_. --- II P .... Cip I 

! r Soil Axial(ki!>s) r Soil Lot V (k",I) i 
Notes: t. Click Apply 10 .. _ iIf'ph. i r Soil Lot X (kip.) r Soil rO<l1Oll (k.,.I) l tt: I 

2. _ moo .. _ controls lot 1001 lip. :.. _ ___ _ _ __ ._.. . .. .. .. .. ........ ___ l __ !'"" ~~ ___ . • • • 
~G..@KI ~~ 

-12 .e it -12.Oil; 

" 
-12.0ft 0 -12.e it I 0 

2.311: 2 .3. 2.3. a .3ft 

17.1 it 17.1 it 17.1 it 17.1 it 

32.0. 32 .0. 32.0. 32.0ft 

4e.4. ... 0 ..... .... e ...... ....e ...... 
GO.gft GO,Glft eo,o. aO.GIft 

76.3'ft 76 .3 1t: 70.31t 70.31t 

ag.71t ag.7. 80.7'ft eO.7ft 

104.2. 104.Z1t 104.Z. 104.2. 

11 •. 0ft 11 •. 0'ft 118.eft 11 •. 0 ft 

133.0. '33.0. '33.01t: 133.0. 

1047.01t 1047.0. 1047.0. ' .... 7.0. 

101 .g1t 10'.0. '0'.0. '01.0 it 

170,.3 tt Of 170.3. Of Of '70.3. 
~ ~ 170.3 it 

~ ~ ~ 1DO .8ft iI ,oo.a. iI iI ,oo.ait iI iI 100.8 it 

zaD.aft 

i 
zaO .Zft 

~ t 
aoo.z. 

I ! aoo .zit 

21g.0 it 01'8.0. Z'8.0tt Z,Q.01t 

~ Z048.0. N 01 .... 8.0. ~ ~ 2 .... a.o. I> 2048.0. 

FB-Multipier P4-LCS.in 03/23/11 12:02:55 



6532

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3:':20 

rO ·1.Iu ltipic , ri le: C : \J)oc llm(' nt~ dnd Scttint~" \f1h ,lt l n ~('\My Ooc unll' nl .. \CRC n ,lsk AK (Comp Tl us,» ''-R !.\ lllt iPi" ,\SU\I iq llif.lction $(0 1l 1\l o n&\I' 5 ·1 ( S.in ~1@rgJ 

; .. · .Atlalysis : :~~= 
6· Pier Data 
- ,-- Pil .. nd Cap 

. -500 
I 
'- Pier 
i.. X-Membels 
. -Loocl 
,... Springs 
·Rel,l lned SOil 

a -Bridgo OMa 
; . Btidq., 
'- Span LORd 

FB-Multipier 

- Problem T)'Pe ------

r Gene~Pier 
(" Pile and Cap Only 
(" SingioPiIe 
(" High Mast LighllSign 

(" RMainingWail 

(" SoundW,1I 

{t Stiffness 

r Pil. Bent 

-------1 f~: oMa------------------l 

" I !! ICRC/WSOOT/OOOT , 

I! Project Name t 
11 I Colombia RiwfCrossing I 
Ii Project Manager I 
i iRTurton I 

I Oato Computed By 
I i03l15m11 jr.N"'R"'H--''------

'--_________ JI I Project Oo,criptlO!1 t 
I 88 • Pier 5 - Uquefachon + ContractIOn Scour i 

L _____________________ J 

("" Column Analysis 

r 8!i!,igl> ;Muil!!,,!" PUH'I; 

Xp 

-100.0 

-200D 

"""" .... 
~ 

P5-LCS.in 03/23/11 11 :37:38 



6533

Columbia River Crossing Load Case # 1 CRC 1 WSDOT 1 ODOT 

3-27 

fA Mllltipi" l fil e : C:\J}oc IlOl(l nt l> .md Sct linr.\\ flh .ltinc C'V.\y nOc llm~ nt .. \cRC\ ' rtsk AK ((omr1rus" I\FA Mull iP!c r\5R\I iQuif,lclion ScourHr;m<>\p'j l (S . in G::.H~Ir8) 

C1ick Moment, Shell', Itc. pot windows to Mw maximums for curreniload ca ••. • • Pi. tJ 1>1. Depth [- Member Fon:8S------'l Pile DiSptactmentsirCoordinll1 Systems j 

Max 10 r--~ ir She.,2(kips) rLatXrMl) t t1.; I 
i r She. 3 (kips) r Lat Y (m) 'I 1L,.2 I 

Min 1
0 r--~ : .. Moment 3 (kip-I) I r Rot. About X ( .. ) I Pi." Pier Column i , " 

r Show All Maximum And Minimum Valu.s AppIu I : .. Moment 2 (kip-ft) , r Rot. About Y (m) ! I 
(All Load C .... ) ~ i " Axial (kips) i ~1 I 

M&l(i(fI:1ffl Camt:mnli'Jn UrWI St.l1f O3! Fi1 DIe Rat;o 1 ~2' I 
~)$!nii Maximum O:C. Rntlt)) . _._._--J pMtf Cap I 

r SeNI Forcos---·-····· ................•..... , 

I r SeNI Axial(kips) r SeNILa! Y (kip") I .....Y I 
! r Soil La! X (kips) r Soil T .... ion (kip-ft) J Ic.lz. I' 
I Pier (Locol) I........ ............ ............•.... . ...•. _._.__ " •..••••••... __ ._. __ 

Not .. : 1. Click Apply t ... _ graph. 
2. Hewer mous. _ controls for tool tips 

• • • 
_12.eft -12.0. -12.0 it C -12.e it I C 

2.3ft \\ 2.3«: \\ 2.3ft: a.3ft 

17.1 ft 17.1 tt \~ 
17.1 .. 17.1 it 

32.0tt 32.0ft 32.0. 32.0ft: 

... 0 ...... .... 0 ...... ....0 ..... 40.4 • 

ae.7ft ea.7. OS.7. DB.7. 

72.1 .. 72 .1. 72.1. 72.1 .. 

ee.eft SD.e. ee.e. se.6ft 

gs.Sft ge.eft oe.aft OS.Sft 

112.2ft 112.211: 112.2ft 112.2ft 

12e.01l: 12D.0 ft 12D.O. 12D.O .. 

13e .01l: 138.811: 138.0 .. 13B.g .. 

1e2.311: 1e2.3 .. 1e2.3. 1ea.3 .. .. 
" " & 10D.7 ft 

" ~ 10D.711: 
~ ~ 105.7 ft 10e.7 .. 

178.0. ~ :i 17g.0. i l1 170.0. :i 170.0. 
l1 

i i i 182 ..... ! 10a .... ft 

I 
102 ..... 

( 
182 ...... 

aoe.Bft aOD.a. aoe.aft 20e.a. 

: 

~ 232.Dft N ~ 232.6ft ai ~ 232.eft \ ' ~ 232.D. , 

FB-Multipier P5-LCS.in 03/23/1112:03:42 



6534

Columbia River Crossing Load Case # 1 CRC 1 WSOOT 1 OOOT 

3-28 

rn Multipicr file: C: \1)ocunlcnts clod Scttill r.~\nhdtine('\My Ooc lJm~ nt~\( Rc\l dSk AK ((omp 11I1$s )\fl1 Mult iPic r\SU\liq uif.l c tion Sco llf\l o n~\P'i-L CS.in G](~]fRJ 
"., _ C«W 

! ,·· Analysis 
: ,· AASHTO 
! '- Pu.hoYer 

B· Pter Oata 
. ' . Pileond Cop 

,· Soil 
i- Pier 
,. X· Mambers 
, laid 

r Springs 
Rehl lned 8011 

!iJ-Brid98D,la 
I ·8ridg€l 
'- Span Load 

FB-Multipier 

I-:ro::::.~--- ---- '1 II Pr~",IienI""",D,"'c::I.",-:,::-,,,-=::-- =--
I r PiI. ond Cap Onty I CRC I WSDOT I COOT 

r Single Plio I i 
r High "'0.1 Ughl/S'9n I 
r Ret ' """g WoIl 

r Sound W, II I I 
It Sliffne.. I 

--_._._-_ .. _-_ .... ., , 

Project Name 

I Coktmbia Ri¥er Crossing 

Project Manag,r 

I R. Turton 

r Pil. Bent Dol. Comput.d By 

r Cotumn Anelysis 

(" f1~;dyt~ !Multiple Pier'll 
I 03I15/lO 11 INRH 

ProiK I Da. cription I S8 • Pier 5 · Liquefaction + Contraction Scour 

P5-LCS.in 03/23/11 11 :38:01 



6535

Columbia River Crossing Load Case # 1 CRC 1 WSDOT 1 ODOT 

3-29 

rn Multlpi(! 1 rill': (: \f)QC llm(' nl ~ .md Sl'ttinr,S \fltMtinp,('V,\y l"Ioc limIJ llls \CRc\ l dSk AK ((omp 'lrllss j\rA MultiPie r\SfHI iqllif.lc lion Scom\lr <l n ... \P 6 I (S. ln ~~Ir8) 
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L""-'R 1 ONE COMPANY 
r:l.A.. Many Solutions'" Global Analysis Summary 

Project: Columbia River Crossing Computed: C. Werts Date: 04-22-09 

Subject: River Bridge Type, Size & Location Study Checked: JH Date: 5/30/09 

Task: Open Web Alternative Sheet: of 

2. Global Bridge Model 

2.1 Summary of LARSA Analysis 

Task Description: 

Determine Substructure Demands: 

The purpose of the global model response spectrum analysis is to determine the substructure demands 
for the foundations and piers for the main River Crossing for preliminary design of the pile foundations. 
The criteria used in this task is a subset of the complete project Design Criteria 1 but is in accordance with 
all included project specifications. It is intended to provide boundary conditions for the analysis that will 
envelope the critical cases for determining the requirements for the pile foundations. 

Computer Programs Used: 

LARSA 402 

FB-Pier3 

PCACol4 

Mathcad5 

MS Excel6 

Used for global modeling of the bridge to produce foundation demands. 
Used for foundation modeling of the pile cap and piles, creating stiffness matrices and 
checking pile capacities. 
Used for obtaining column interaction diagrams. 
Used for transforming stiffness matrices from the FB-Pier pile foundation coordinate 
system to the LARSA global model coordinate system. 
Used for calculating model geometry, section properties, assembling load combinations 
and comparing demands and capacities. 

Analytical Techniques: 

Foundation demands were obtained using LARSA 402 for the global model of the bridge structure. 6x6 
stiffness matrices were used at the bottom of each pier and calculated using FB-Pier3 with the soil profiles 
and properties given in the Geotechnical Repore and the reactions at the supports from LARSA 402

• 

Iterations were performed as necessary until a force tolerance of approximately 10% was obtained in the 
support reactions. Pile and pier demands and capacities were checked to confirm that sections remained 
elastic under the demands associated with a 500-year return period earthquake. 

General Assumptions: 

The foundations for the main River Crossing are based on analyses for the Stacked Transit Highway 
Bridge (STHB) alternative and the layouts for the southbound and northbound structures. Plastic analysis 
was not used for this preliminary stage. The design was based on elastic behavior under the 500-year 
return period earthquake. Full liquefaction is assumed to be 105 feet from the top of the mud line or fill at 
all pier locations. Scour is assumed to be 10 feet of contraction scour based on the 500-year flood event 
in Table 5-3 of the project Scour ReportS. It was assumed that during an event that includes 105 feet of 
liquefaction across the river bed, local scour would not be present or would level due to the deep 
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liquefaction. Response modification factors were all assumed to be 1.0 for this preliminary design. 
Cracked section properties of 0.5 x Ig were assumed for the column flexural section properties in the 
global model and the torsional constant was reduced to 0.2 x Jg per AASHTO Guide Specifications 10. 

The response spectrum for the Functional Evaluation Earthquake (FEE) Class E from the Geotechnical 
Repore was used for seismic loading. Dead load cases do not include effects due to segmental 
construction sequence nor secondary moments due to post-tensioning. 

LARSA Model: 

Layout Geometry: 

LARSA 4D analysis software was used to model the Main River Crossing bridge and foundations. The 
model extends from the start of the segmental bridge at the centerline of Pier 1 to the end of the 
segmental bridge at Pier 7. The geometry of the model is based on structure alignments for the Main 
River Crossing bridges on the 1-5 SB Line and 1-5 NB Line. Curve data, both horizontal and vertical, was 
obtained from Microstation DGN files from the TS&L design. Bottom of column elevations were based on 
the assumed top of footing elevation of 21.28 feet NAVD88 (16.0' CRD). The bridge consists of seven 
spans, four main spans 500 feet in length and 2 end spans 300 feet in length, for a total bridge length of 
2600 feet. The open web alternative provides for 2 light rail vehicles to travel inside the segmental box. 
This alternative is substantially heavier than the standard segmental box with a deeper section at pier and 
much deeper section at midspan which is controlled by the vertical requirements of the LRT and 
diaphragm requirements. 

Section Geometry: 

A single line of beam column elements was used to model the superstructure and columns. The 
superstructure geometry followed the center of gravity of the section and the live load path was offset to 
follow a smooth path along the profile grade line at the top of the deck. Sections for the superstructure 
were taken at each of the anticipated bulkheads for the segments which were 20 feet in length, along with 
mid points between. The soffit of the superstructure was haunched along a parabolic curve from a 
distance 40 feet from centerline of pier to a point 160 feet from centerline of pier. The width of the bridge 
is typically 99 feet for more than half of the total bridge length, but the bridge tapers considerably to a 
maximum width at Pier 7. There is no response from the adjacent structures included in this preliminary 
analysis, however, the reactions at Piers 1 & 7 are assumed to be twice the reactions obtained from the 
analysis. This is conservative for the reactions at this stage of the design process. 

Support Conditions: 

The superstructure is rigidly connected to the top of each pier for Piers 3, 4 & 5. At Piers 1, 2, 6 & 7 the 
superstructure is released longitudinally in the X direction and at Piers 1 & 7 released rotationally in the 
local Z direction. The bottoms of the piers are supported using full 6x6 stiffness matrices. These 
matrices are calculated in FB-MulitPier using the reactions from LARSA in an iterative process. The 
iterations are continued until the forces converge within 10% for the dominant flexural moment, 
associated shear and displacement per WSDOT Bridge Design Manual. 

Applied Loads: 

Dead loads were in accordance with the CRC Structural Design Criteria and provided for additional dead 
load for the light rail transit (LRT) inside the segmental box. The additional LRT dead load includes a 
concrete support platform and a steel maintenance walkway. This is in addition to the utilities, plinths and 
rails that are specified in the Design Criteria. Live loads for the structure were based on 8 - HL-93 
AASHTO LRFD live load lanes (design HL-93 truck and corresponding design lane load) and 2 - LRT 4-
car trains as specified in the Design Criteria. Seismic loads were based on a Functional Evaluation 
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Earthquake (FEE) with a return period of 500 years. The response spectrum for this analysis is based on 
FEE Site Class E, which is the recommended curve in the Geotechnical Report for Piers 2 to 5. Site 
Class E is also the FEE curve with the highest spectral accelerations for any of the site classes. Please 
note that the model geometry was rotated in plan so that the X axis is a line from Pier 1 to Pier 7 and the 
longitudinal earthquake is in line with the structure. Wind, temperature, stream flow and barge collision 
force on the pier was also included in the analysis. Load combinations were in accordance with LARSA 
LRFD and the AASHTO Guide Specifications for LRFD Seismic Bridge Design. 

The following AASHTO LRFD9 design load combinations were used: 

(1) Strength I 
(2) Strength III 
(3) Extreme la 

(4) Extreme Ib 

(5) Extreme Event II 

(6) Strength IV 

List of Models: 

Factored dead load plus live load 
Factored dead load plus wind load 
Dead load plus earthquake plus 1f2live load, assuming no liquefaction and no 
scour 
Dead load plus earthquake plus 1f2live load, assuming full liquefaction of 105 
feet and 10 feet of contraction scour (this represents a boundary condition in 
accordance the load case given in the Design Criteria1 and the 
recommendations of the geotechnical engineer) 
Factored stream flow and vessel impact in accordance with the project 
specific report on Vessel Collision Forces 12. 

Factored (1.5x) dead load for long span bridges 

The demands associated with the seismic load cases were found to govern the design of the pile 
foundations. Four main models were used in this analysis, but the only difference between the four 
models is the final spring matrices that were used in each. Therefore only one input model is printed in 
full for each structure in this calculation set. All spring 6x6 matrices are included in the FB-MulitPier 
section of this document. 

CRC TSL EO-OB No-Scour Shaft - This model represents the Southbound Structure and uses springs 
iterated from FB-MultiPier for the drilled shaft alternative with soil 
conditions representing no scour or liquefaction. 

CRC TSL EO-OB Liquef Shaft - This model represents the Southbound Structure and uses springs 
iterated from FB-MultiPier for the drilled shaft alternative with soil 
conditions representing 10 feet of contraction scour based on the 500 
year flood and 105 feet of liquefaction. 

CRC TSL EO-09 No-Scour Shaft - This model represents the Northbound Structure and uses springs 
iterated from FB-MultiPier for the drilled shaft alternative with soil 
conditions representing no scour or liquefaction. 

CRC TSL EO-09 Liquef Shaft - This model represents the Northbound Structure and uses springs 
iterated from FB-MultiPier for the drilled shaft alternative with soil 
conditions representing 10 feet of contraction scour based on the 500 
year flood and 105 feet of liquefaction. 
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Design Methods: 

Design capacities for the pier and pile sections are in accordance with AASHTO LRFD9 Section 5.7. 

References: 

(1) CRC Structural Design Criteria for the River Crossing, Draft Report, Rev b, May 2008. 
(2) LARSA 40, Version 7.01 r27, Larsa Inc., 1995-2007. 
(3) FB-MultiPier v.4 (Version 4.12b), 2000, Florida Bridge Software Institute, Dept. of Civil and Coastal 

Engineering, University of Florida. 
(4) pcaColumn, Version 3.64, Portland Cement Association, 1988-2005. 
(5) Mathcad 14.0 M020, 2007, Parametric Technology Corporation. 
(6) Microsoft Excel 2003, SP-3, Microsoft Corporation, 1985-2003. 
(7) Geotechnical Report, Columbia River Crossing Project - Interstate 5, Preliminary Foundation 

Evaluation, Main Span (In-Water Piers), August 2008, Shannon & Wilson, Inc. 
(8) Hydraulic and Scour Parameters for Columbia River Crossing, November, 2008, Parsons 

Brinckerhoff . 
(9) AASHTO LRFD Bridge Design Specifications, 4th Edition, 2007. 
(10)AASHTO Guide Specifications for LRFD Seismic Bridge Design, 2008. 
(11 )Trimet Light Rail Design Criteria, Portland, June 2005. 
(12)Predictions of Vessel Collision Forces on Highway Bridge Piers, The Glosten Associates, February 

19,2009. 
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'L.. ~R lONE COMPANY 
r:J...Jl. Many Solutions'" Pile Group Analysis Summary 

Project: Columbia River Crossing Computed: C. Werts Date: 04-22-09 

Subject: River Bridge Type, Size & Location Study Checked: JH Date: 5/30/09 

Task: Open Web Alternative Sheet: of 

3. Pile Group Foundation Model 

3.1 Summary of FB-MultiPier Analysis 

Pile Cap Geometry: 

FB-MulitPier analysis software was used to model the pile group foundations. The model consists of a 
pile cap with a depth that is specified and a pile layout. The pile type used for this analysis is a 10 foot 
diameter reinforced concrete shaft with a 1" structural steel casing. The default pile cap depth used for 
this analysis is 18 feet, determined by a bottom elevation 2 feet below elevation 0.0 CRD and a top 
elevation 1 foot above elevation 15.0 CRD. This depth of cap creates a relatively rigid cap that is large 
enough to provide for all connection steel and development of the pile as well as the columns. The pile 
spacing was chosen to be 2.5D, which is the minimum pile spacing recommended by WSDOT. The 
distance from the center of the exterior pile to the edge of the pile cap was chosen to be 10 feet. This 
was later changed to 7'-6" because 2'-6" provided ample room for pile cap reinforcement around the cap. 
The pile connections are fixed at the pile cap. 

Applied Loads and Analysis: 

Loads were obtained from the LARSA global analysis. A separate pile group model was created for each 
foundation condition, as described in the following geotechnical assumptions, and for each pier for a total 
of 14 separate pile group models per bridge. Reactions from LARSA for the critical seismic load cases, 
Extreme la and Extreme Ib, as discussed in the global model loads, were transformed into the coordinate 
system in FB-MultiPier by multiplying the loads (FX, FY, FZ, MX, MY, MZ) by the factors (-1, 1, 1, -1, 1, 
1). FB-MultiPier uses AASHTO LRFD factors to create an interaction diagram and then determines the 
demand to capacity (D/C) ratio for the critical pile. This D/C was limited to 1.0 for our analysis and the 
loads from LARSA were not reduced by any AASHTO Response Modification Factor. Iterations were 
made to achieve a pile group that had a D/C less than 1.0. The subsequent 6x6 stiffness matrix from FB
MultiPier was then transformed, as shown in the following pages, into the coordinate system for LARSA. 
Iterations were performed with new forces and new stiffness matrices until the global support reactions in 
LARSA converged to within 10% for axial and the dominant flexural moment. Final outputs for each pier 
model under each foundation condition follow in the subsequent sections. Outputs include the interaction 
data and a single pile interaction diagram. 

HDR Engineering, Inc. 

1
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Y-~R lONE COMPANY 
r:LJl Many Solutions'· Geotechnical Assumptions 

Project: Columbia River Crossing Computed: C. Werts Date: 04-22-09 

Subject: River Bridge Type, Size & Location Study Checked: JH Date: 5/30/09 

Task: Open Web Alternative Sheet: of 

3.2 FB-MultiPier Geotechnical Assumptions: 

Soil properties used for input for FB-MultiPier are referenced from the Geotechnical Report by Shannon & 
Wilson dated August 2008. Soil data for this analysis is specifically taken from the soil borings along Section 
B-B in the Site Plan in Figure 2 and as shown in the soil Profile B-B in Figure 4. Please note that for the 2-
bridge layout Pier 1 corresponds with the data shown for Pier 2 in the report, Pier 2 corresponds with the data 
shown for Pier 3, and so on. In addition, the soil data for Pier 6 is based on the nearest boring log along 
Section C-C in the Site Plan in Figure 2 and as shown in the soil Profile C-C in Figure 5. Input for each pier, 
for each of the 2 foundation cases and for each of the two structures considered in this analysis are 
summarized in the following pages. The two critical cases that bracket the foundation conditions in this 
analysiS are: 

1. No Scour or Liquefaction with drilled shafts 
2. Liquefaction to a depth of 105 feet from a 10 feet contraction scour depth for a 500 year 

flood with drilled shafts 

The following are additional assumptions that our specific for this preliminary analysis for the use of 
foundation modeling in FB-MultiPier: 

1. Drilled Shafts 

HDR Engineering, Inc. 

a. Drilled Shafts to be drilled into the Troutdale Formation to a depth of 30 feet. 
i. This is in accordance with Section 7.2 of the Geotechnical Report. 

b. Drilled Shafts to have an Ultimate End Bearing Capacity of 15300 kips (7650 tons). 
i. This is in excess of the 3900 tons per Figures 33, 35, 37 & 39 of the 

Geotechnical Report. 
ii. The assumption of 15300 kips is based on the following: 

1. The ultimate end bearing of the 10' diameter drilled shaft shown in the 
tables is less than the ultimate end bearing of the 8' diameter driven pile. 

2. Based on the 9800 kips (4900 tons) for the 8' diameter driven pile, the 
average end bearing strength based on the enclosed area of the pile is: 

9800 / ( 1t x (96/2)"2) = 1.354 ksi 
3. 1.354 ksi is a reasonable strength for a soft rock such as a tuff. Although 

we recognize that the Troutdale Formation is not a tuff, but rather a 
partially-cemented conglomerate, this strength is a reasonable value. 

4. Multiplying the 1.354 ksi strength by the area of the 10' drilled shaft: 
1.354 x ( 1t x (120/2)"2) = 15313 kips (USE 15300 kips) 

iii. Ultimate End Bearing Capacity of 15300 kips to be input into FB-MultiPier by 
choosing a "Custom O-Z" tip model and specifying a O-Z curve for the ultimate 
bearing force. The curve is modified to have an ultimate end bearing at a 
displacement of 2". The 2" displacement is in accordance with the standard 
WSDOT Bridge Special Provision (BSP) for construction of drilled shafts that 
allows only 2" of loose material for end bearing shafts. 

c. Drilled Shafts to have a 1" thick steel pile casing that will be left in place. 
i. Steel pile casings may be assumed to act compositely with the interior 

reinforced concrete section in accordance with Section 5.5.3 of the Design 
Criteria as follows: 

1
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Phone (360) 570-4400 
Fax (360) 570-7253 
w.wJ.hdrinc.com 

1 Page1of2 

4-8 



6548

HDR Engineering, Inc. 

1. Steel pile casings will supplement the pile strength and ductility provided 
that the effective casing thickness after full allowance for corrosion is at 
least 1 /16 inch. 

2. For Load Groups la and Ib, the effective casing shall consider V2 the 
allowance for corrosion as defined in Commentary C1.4.4. 

3. With the allowance for corrosion considered, the casings may assume to 
contribute up to 80% of its net area to flexural capacity and up to 20% of 
its area to confinement of the pile interior. 

4. Pile longitudinal reinforcement should contribute at least 50% of the pile 
flexural capacity. 

1
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HDR Engineering 
Project: Columbia River Crossing 
Subject: Soils Report Data 
Task: AF 
Job#: 93127 

NO SCOUR CONDITION - DRILLED SHAFTS 
No Scour and No Liquefaction 

Pier 1: Boring Log CRC-RC-006 

Top Layer Btm Layer Lateral 
Layer Elevation Elevation Model 

(It) (tt) 
Soil Unit 1 37 -47 Sand (O'Neill) 

Soil Unit 2/3 -47 -76 Sand (O'Neill) 
Soil Unit 2/3 -76 -214 Sand (O'Neill) 
Soil Unit 4 -214 -218 Sand (O'Neill) 
Soil Unit 5 -218 -268 Sand (O'Neill) 

FB-MULTIPIER INPUT DATA 

Water Level = 
Soil Input Data 

Axial Tip Unit Friction Subgrade 
Model Model Weight Angle Modulus 

(pet) (deg) (pci) 
Custom T-Z Custom Q-Z 107.3 30 25 
Custom T-Z Custom Q-Z 121.2 35 50 
Custom T-Z Custom Q-Z 121.2 35 50 
Custom T-Z Custom Q-Z 136.7 45 125 
Custom T-Z Custom Q-Z 140.2 45 150 

Note: Elevations for Pier 1 are based on the bottom of cap elevation, which is assumed to be approximately -10 feet. 

Pier 2: Boring Log CRC-RC-006 
Water Level = 

Soil Input Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade 

Layer Elevation Elevation Model Model Model Weight Angle Modulus 
(It) (tt) (pet) (deg) (pci) 

Soil Unit 1 -11 -47 Sand O'Neill Custom T-Z Custom Q-Z 107.3 30 25 
Soil Unit 2/3 -47 -76 Sand O'Neill Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit 2/3 -76 -214 Sand O'Neill Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit4 -214 -218 Sand O'Neill Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -218 -268 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 

Note: Elevations for Pier 2 are based on the bottom of cap elevation, which is assumed to be approximately -10 feet. 

Pier 3: Boring Log CRC-RC-009 
Water Level = 

Soil Input Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade 

Layer Elevation Elevation Model Model Model Weight Angle Modulus 
(It) (tt) (pcf) (deg) (pci) 

Soil Unit 1 -24 -55 Sand O'Neill) Custom T-Z Custom Q-Z 107.3 30 25 
Soil Unit 2/3 -55 -99 Sand O'Neill) Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit 2/3 -99 -216 Sand O'Neill) Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit 4 -216 -226 Sand O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -226 -276 Sand (C)'Neill) Custom T-Z Custom Q-Z 140.2 45 150 

Page 1 of 6 
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Computed: CAW Date: 28-A
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r-09 

Checked: JH Date: 5 7 3 0 0 9 
Page: of: 3 
No.: 

5 tt 
Pile In ut Data 

Axial Brg Pile Cap Pile Pile Pile 
Failure Thickness Head/Cap Socket Length 
(kips) (It) (It) (It) (It) 

18 12 30 251 

15300 Excavation Length = 251 

5 It 
Pile In ut Data 

Axial Brg Pile Cap Pile Pile Pile 
Failure Thickness Head/Cap Socket Length 
(kips) (It) (It) (It) (It) 

18 12 30 251 

15300 Excavation Length = 237 

5 It 
Pile In ut Data 

Axial Brg Pile Cap Pile Pile Pile 
Failure Thickness Head/Cap Socket Length 
(kips) (It) (tt) (It) (It) 

18 12 30 259 

15300 Excavation Length = 232 

File: FB-Pier Input TSL 033009.xls; No Scour - shalts 



6550

HDR Engineering 
Project: Columbia River Crossing 
Subject: Soils Report Data 
Task: AF 
Job II: 93127 

NO SCOUR CONDITION - DRILLED SHAFTS 
No Scour and No Liquefaction 

Pier 4: Boring Log CRC-RC-012 

Top Layer Btm Layer Lateral 
Layer Elevation Elevation Model 

(ft) (ft) 

Soil Unit 1 -22 -55 Sand (O'Neill) 
Soil Unit 2/3 -55 -97 Sand (O'Neill) 
Soil Unit 2/3 -97 -212 Sand (O'Neill) 
Soil Unit4 -212 -220 Sand (O'Neill) 
Soil Unit 5 -220 -270 Sand (O'Neill) 

Pier 5: Boring Log CRC-RC-015 

Top Layer Btm Layer Lateral 
Layer Elevation Elevation Model 

(tt) (ft) 
Soil Unit 1 -21 -52 Sand (O'Neill) 

Soil Unit 2/3 -52 -96 Sand (O'Neill) 
Soil Unit 2/3 -96 -187 Sand (O'Neill) 
Soil Unit 4 -187 -203 Sand (O'Neill) 
Soil Unit 5 -203 -253 Sand (O'Neill) 

Pier 6: Boring Log CRC-RC-018 

Top Layer Btm Layer Lateral 
Layer Elevation Elevation Model 

(ft) (ft) 

Soil Unit 1 -28 -70 Sand (O'Neill) 

Soil Unit 2/3 -70 -76 Sand (O'Neill) 
Soil Unit4 -76 -87 Sand (O'Neill) 
Soil Unit 5 -87 -137 Sandj9'Neill) 

FB-MULTIPIER INPUT DATA 

Soil Input Data 
Axial Tip Unit Friction 
Model Model Weight Angle 

(pct) (deg) 
Custom T-Z Custom Q-Z 107.3 30 
Custom T-Z Custom Q-Z 121.2 35 
Custom T-Z Custom Q-Z 121.2 35 
Custom T-Z Custom Q-Z 136.7 45 
Custom T-Z Custom Q-Z 140.2 45 

Soil Input Data 
Axial Tip Unit Friction 
Model Model Weight Angle 

(pct) (deg) 
Custom T-Z Custom Q-Z 107.3 30 
Custom T-Z Custom Q-Z 121.2 35 
Custom T-Z Custom Q-Z 121.2 35 
Custom T-Z Custom Q-Z 136.7 45 
Custom T-Z Custom Q-Z 140.2 45 

Soil Input Data 
Axial Tip Unit Friction 
Model Model Weight Angle 

(pet) (deg) 

Custom T-Z Custom Q-Z 107.3 30 

Custom T-Z Custom Q-Z 121.2 35 
Custom T-Z Custom Q-Z 136.7 45 
Custom T-Z Custom Q-Z 140.2 45 

Page 2 ot 6 
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Computed: CAW Date: 28-Apr-09 
Checked: J H Date: 5 / 3 0 / 0 9 
Page: 2 of: 3 
No.: 

Water Level = 5 ft 
Pile In ut Data 

Subgrade Axial Brg Pile Cap Pile Pile Pile 
Modulus Failure Thickness Head/Cap Socket Length 

(pci) (kips) (ft) (ft) (ft) (ft) 
25 18 12 30 253 
50 
50 
125 
150 15300 Excavation Length = 228 

Water Level = 5 ft 
Pile In ut Data 

Subgrade Axial Brg Pile Cap Pile Pile Pile 
Modulus Failure Thickness Head/Cap Socket Length 

(pci) (kips) (ft) (ft) (ft) (ft) 
25 18 12 30 236 
55 
55 
125 
150 15300 Excavation Length = 212 

Water Level- 5 - ft .. 

Pile In ut Data 
Subgrade Axial Brg Pile Cap Pile Pile Pile 
Modulus Failure Thickness Head/Cap Socket Length 

(pei) (kips) (ft) (ft) (ft) (ft) 
25 18 12 30 120 

55 
125 
150 15300 Excavation Length = 89 

File: FB-Pier Input TSL 033009.xls; No Scour - shafts 
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HDR Engineering 
Project: Columbia River Crossing 
Subject: Soils Report Data 
Task: AF 
Job#: 93127 

NO SCOUR CONDITION - DRILLED SHAFTS 
No Scour and No Liquefaction 

Pier 7: Boring Log CRC-RC-020 

Top Layer Btm Layer Lateral 
Layer Elevation Elevation Model 

(It) (It) 

Soil Unit 1 -6 -23 Sand (O'Neill) 

Soil Unit4 -23 -81 Sand (O'Neill) 
Soil Unit 4 -81 -83 Sand (O'Neill) 
Soil Unit 5 -83 -133 Sand (O'Neill) 

Pier 8: Boring Log CRC-RC-020 

Top Layer Btm Layer Lateral 
Layer Elevation Elevation Model 

(It) (It) 
Soil Unit 1 43 -23 Sand (O'Neill) 

Soil Unit 4 -23 -75 Sand (O'Neill) 
Soil Unit 4 -75 -83 Sand (O'Neill) 
Soil Unit 5 -83 -133 Sand (O'Neill) 

Note: All elevations are based on NAVD88. 

FB-MULTIPIER INPUT DATA 

Water Level-
Soil Input Data 

Axial Tip Unit Friction Subgrade 
Model Model Weight Angle Modulus 

(pcf) (deg) (pci) 
Custom T-Z Custom Q-Z 107.3 30 65 

Custom T-Z Custom Q-Z 136.7 45 125 
Custom T-Z Custom Q-Z 136.7 45 125 
Custom T-Z Custom Q-Z 140.2 45 150 

Water Level-

Soil Input Data 
Axial Tip Unit Friction Subgrade 
Model Model Weight Angle Modulus 

(pcf) (deg) (pci) 
Custom T-Z Custom Q-Z 107.3 30 65 

Custom T-Z Custom Q-Z 136.7 45 125 
Custom T-Z Custom Q-Z 136.7 45 125 
Custom T-Z Custom Q-Z 140.2 45 150 

Top and bottom layer elevations per Geotechnical Report, Fig. 4. for Piers 2 through 6, and Fig. 5 for Piers 7 & 8. 
Unit weight, soil type, friction angle and subgrade modulus per Geotechnical Report, Table 4. 

5 

Axial Brg 
Failure 
(kips) 

15300 

5 

Axial Brg 
Failure 
(kips) 

15300 

Axial bearing failure per Geotechnical Report and assumptions as discussed in FB-MultiPier Geotechnical Assumptions. 
Soil properties for Pier 1 are based on Pier 2 with change in mud line to elevation 37. 
Soil properties for Piers 8 are based on Pier 7 with change in mudline to elevation 43. 
PY multipiers in FB-MultiPier are set to 0.575, 0.415, 0.300 per WSDOT for pile spacing of 2.5D. 
Group effect for axial efficiency in FB-MultiPier is set to 1.0. 
Pipe thickness for shalts is 1 ". Use maximum 0.75" effective alter 1/16" corrosion and 80% of remaining effective. 
Self weight factor and buoyancy factor are set to 1.0 for EQ. Self weight factor is set to 1.25 for Strength load cases. 
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Page: 3 of: 3 
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It 
Pile In ut Data 

Pile Cap Pile Pile Pile 
Thickness Head/Cap Socket Length 

(It) (It) (It) (It) 
18 12 30 116 

Excavation Length = 107 

It 
Pile In ut Data 

Pile Cap Pile Pile Pile 
Thickness Head/Cap Socket Length 

(It) (It) (It) (It) 
18 12 30 116 

Excavation Length = 116 

Page 3 of 6 File: FB-Pier Input TSL 033009.xls; No Scour - shafts 
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HDR Engineering FB-MULTIPIER INPUT DATA 
Project: Columbia River Crossing Computed: CAW Date: 28-Apr-09 

Checked: J H Date: 5 7 3 0 7 0 9 Subject: Soils Report Data 
Task: AF Page: of: 3 
Job#: 93127 No.: 

UQUIFACTION CONDITION - DRILLED SHAFTS 
10 feet Contraction Scour and 105 feet of Liquefaction 

Pier 1: Boring Log CRC-RC-006 
Water Level = 5 It No scour = 37 It 

Soil Input Data Pile In ut Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade Axial Brg Pile Cap Pile Pile Pile 

Layer Elevation Elevation Model Model Model Weight Angle Modulus Failure Thickness Head/Cap Socket Length 
(It) (It) (pcl) (deg) (pci) (kips) (It) (It) (It) (It) 

Soil Unit 1 37 -47 Sand O'Neill Custom T-Z Custom Q-Z 107.3 6 4.6 18 12 30 251 
Soil Unit 2/3 -47 -68 Sand O'Neill Custom T-Z Custom Q-Z 121.2 6 7.5 
Soil Unit 2/3 -68 -214 Sand O'Neill Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit 4 -214 -218 Sand O'Neill Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -21 8 -268 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 15300 

Note: Elevations lor Pier 1 are based on the bottom 01 cap elevation, which is assumed to be approximately -10 leet. 

Pier 2: Boring Log CRC-RC-006 
Water Level = 5 It 10' scour = -21 It 

Soil Input Data Pile In ut Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade Axial Brg Pile Cap Pile Pile Pile 

Layer Elevation Elevation Model Model Model Weight Angle Modulus Failure Thickness Head/Cap Socket Length 
(It) (It) (pcl) (deg) (pci) (kips) (It) (It) (It) (It) 

Soil Unit 1 -21 -47 Sand O'Neill Custom T-Z Custom Q-Z 107.3 6 4.6 18 12 30 251 
Soil Unit 2/3 -47 -126 Sand O'Neill Custom T-Z Custom Q-Z 121 .2 6 7.5 
Soil Unit 2/3 -126 -214 Sand O'Neill Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit 4 -214 -218 Sand O'Neill Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -218 -268 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 15300 

Note: Elevations lor Pier 2 are based on the bottom 01 cap elevation, which is assumed to be approximately -10 leet. 

Pier 3: Boring Log CRC-RC-009 
Water Level = 5 It 10' scour = -34 It 

Soil Input Data Pile Input Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade Axial Brg Pile Cap Pile Pile Pile 

Layer Elevation Elevation Model Model Model Weight Angle Modulus Failure Thickness Head/Cap Socket Length 
(It) (It) (pcl) (deg) (pci) (kips) (It) (It) (It) (It) 

Soil Unit 1 -34 -55 Sand (O'Neill) Custom T-Z Custom Q-Z 107.3 6 4.6 18 12 30 259 
Soil Unit 2/3 -55 -139 Sand (O'Neill) Custom T-Z Custom Q-Z 121 .2 6 7.5 
Soil Unit 2/3 -139 -216 Sand (O'Neill) Custom T-Z Custom Q~Z 121.2 35 50 
Soil Unit 4 -216 -226 Sand (O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -226 -276 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 15300 

Page 4 01 6 File: FB-Pier Input TSL 033009.xls; Liquelaction - shalts 
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HDR Engineering FB-MULTIPIER INPUT DATA 
Project: Columbia River Crossing Computed: CAW Date: 28-Apr-09 

Checked: JH Date: 5 7 3 0 7 0 9 Subject: Soils Report Data 
Task: AF Page: 2 of: 3 
Job#: 93127 No.: 

UQUIFACTION CONDITION - DRILLED SHAFTS 
10 feet Contraction Scour and 105 feet of Liquefaction 

Pier 4: Boring Log CRC-RC-012 
Water Level - 5 - II .. 10' scour-. - ---_. -32 II 

Soil Input Data Pile In ut Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade Axial Brg Pile Cap Pile Pile Pile 

Layer Elevation Elevation Model Model Model Weight Angle Modulus Failure Thickness Head/Cap Socket Length 
(II) (II) (pcl) (deg) (pei) (kips) (II) (It) (II) (II) 

Soil Unit 1 -32 -55 Sand O'Neill Custom T-Z Custom Q-Z 107.3 6 4.6 18 12 30 253 
Soil Unit 2/3 -55 -137 Sand O'Neill Custom T-Z Custom Q-Z 121.2 6 7.5 
Soil Unit 2/3 -137 -212 Sand O'Neill Custom T-Z Custom Q-Z 121.2 35 50 
Soil Unit 4 -212 -220 Sand O'Neill Custom T-Z Custom Q-Z 136.7 45 125 I 

Soil Unit 5 -220 -270 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 15300 I 

Pier 5: Boring Log CRC-RC-015 
Water Level - 5 - II .. 10' scour-. - ---_. -31 - . II .. 

Soil Input Data Pile In ut Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade Axial Brg Pile Cap Pile Pile Pile 

Layer Elevation Elevation Model Model Model Weight Angle Modulus Failure Thickness Head/Cap Socket Length 
(II) (II) (pcl) (deg) (pci) (kips) (II) (II) (II) (II) 

Soil Unit 1 -31 -52 Sand (O'Neill) Custom T-Z Custom Q-Z 107.3 5 3.8 18 12 30 236 
Soil Unit 2/3 -52 -136 Sand (O'Neill) Custom T-Z Custom Q-Z 121.2 5 6.9 
Soil Unit 2/3 -136 -187 Sand (O'Neill) Custom T-Z Custom Q-Z 121.2 35 55 
Soil Unit 4 -187 -203 Sand (O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -203 -253 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 15300 

Pier 6: Boring Log CRC-RC-018 
Water Level - 5 It .. 10' scour- -38 It .. 

Soil Input Data Pile In Jut Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade Axial Brg Pile Cap Pile Pile Pile 

Layer Elevation Elevation Model Model Model Weight Angle Modulus Failure Thickness Head/Cap Socket Length 
(It) (It) (pcl) (deg) (pci) (kips) (It) (It) (It) (II) 

Soil Unit 1 -38 -70 Sand (O'Neill) Custom T-Z Custom Q-Z 107.3 5 3.8 18 12 30 120 
Soil Unit 2/3 -70 -76 Sand (O'Neill) Custom T-Z Custom Q-Z 121 .2 5 6.9 
Soil Unit 4 -76 -87 Sand (O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -87 -143 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 
Soil Unit 5 -143 -193 Sand (O'Neill) Custom T-~ Custom Q-Z 140.2 45 150 15300 

Page 5 01 6 File: FB-Pier Input TSL 033009.xls; Liquelaction - shalts 
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HDR Engineering FB-MUL TIPlER INPUT DATA 
Project: Columbia River Crossing 
Subject: Soils Report Data 
Task: AF 
Job #: 93127 

UQUIFACTION CONDITION - DRILLED SHAFTS 
10 feet Contraction Scour and 105 feet of Liquefaction 

Pier 7: Boring Log CRC-RC-020 
Water Level = 

-.-~ - -- --

Soil Input Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade 

Layer Elevation Elevation Model Model Model Weight Angle Modulus 
(ft) (ft) (pet) (deg) (pci) 

Soil Unit 1 -16 -23 Sand (O'Neill) Custom T-Z Custom Q-Z 107.3 7 65 

Soil Unit 4 -23 -83 Sand (O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -83 -121 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 
Soil Unit 5 -1 21 -171 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 

Pier 8: Boring Log CRC-RC-020 
Water Level = 

Soil Input Data 
Top Layer Btm Layer Lateral Axial Tip Unit Friction Subgrade 

Layer Elevation Elevation Model Model Model Weight Angle Modulus 
(ft) (ft) (pet) (deg) (pci) 

Soil Unit 1 43 -23 Sand (O'Neill) Custom T-Z Custom Q-Z 107.3 7 65 

Soil Unit 4 -23 -62 Sand (O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 4 -62 -83 Sand (O'Neill) Custom T-Z Custom Q-Z 136.7 45 125 
Soil Unit 5 -83 -133 Sand (O'Neill) Custom T-Z Custom Q-Z 140.2 45 150 

Note: All elevations are based on NAVD88. 
Top and bottom layer elevations per Geotechnical Report, Fig. 4. for Piers 2 through 6, and Fig. 5 for Piers 7 & 8. 
Unit weight, soil type, friction angle and subgrade modulus per Geotechnical Report, Table 4. 

5 -

Axial Brg 
Failure 
(kips) 

15300 

5 

Axial Brg 
Failure 
(kips) 

15300 

Axial bearing failure per Geotechnical Report and assumptions as discussed in FB-MultiPier Geotechnical Assumptions. 
Soil properties for Pier 1 are based on Pier 2 with change in mudline to elevation 37. 
Soil properties for Piers 8 are based on Pier 7 with change in mudline to elevation 43. 
PY multipiers in FB-MultiPier are set to 0.575, 0.415, 0.300 per WSDOT for pile spacing of 2.50. 
Group effect for axial efficiency in FB-MultiPier is set to 1.0. 
Pipe thickness for shafts is 1". Use maximum 0.75" effective after 1/16" corrosion and 80% of remaining effective. 
Self weight factor and buoyancy factor are set to 1.0 for EQ. Self weight factor is set to 1.25 for Strength load cases. 
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ft . . 10' scour-"- ----- -16 . - ft .. 

Pile In ut Data 
Pile Cap Pile Pile Pile 

Thickness Head/Cap Socket Length 
(ft) (ft) (ft) (ft) 
18 12 30 116 

ft No scour-- - --- 43 - ft 
Pile In ut Data 

Pile Cap Pile Pile Pile 
Thickness Head/Cap Socket Length 

(ft) (ft) (ft) (ft) 
18 12 30 116 

Page 6 of 6 File: FB-Pier Input TSL 033009.xls; Liquefaction - shafts 
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PROJECT SUMMARY 

INPUT PROPERTIES Count INPUT GEOMETRY Count LOAD CASES Count 

Universal Restraints None Joints 276 Load Cases 30 

Materials 3 Members 283 Combination Cases None 

Sections 164 Plates None Construction Stages None 

User Coordinate System 9 Springs 40 Linked Databases 2 

Spring Curves 9 Isolaters I Bearings None 

Isolater Property None Mass Elements 8 

Creep Definitions None Slave I Masters None 

Tendons None 
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INPUT: Material Prooerf ._-

Name Modulus 01 Elasticity (Iblin') Poisson Ratio Shear Modulus (Iblin') Unit Weight (Iblin') 

FC_6 

FC_6 weightless 

FC_8 

INPUT: UCSs 
Origin Origin 

Name Type X Y 
(It) (It) 

2-Brg 5-Lane SB Bridge 0.0000 0.0000 

Pier 1 Cartesian 82.5471 37.3955 

Pier 2 Cartesian 342.3954 99.8517 

Pier 3 Cartesian 796.3364 188.4845 

Pier 4 Cartesian 1.257.4342 239.3518 

Pier 5 Cartesian 1,723.1207 242.0036 

Pier 6 Cartesian 2,185.7345 200.8059 

Pier 7 Cartesian 2,641.3890 111.2006 

Pier 8 Cartesian 2,900.3687 37.4207 

INPUT: S .... P . . - rt' ................. 

Name Type 

Pier1 spring 6x6 Stiffness Matrix 

Pier2spring 6x6 Stiffness Matrix 

Pier3spring 6x6 Stiffness Matrix 

Pier4spring 6x6 Stiffness Matrix 

Pier5spring 6x6 Stiffness Matrix 

Pier6spring 6x6 Stiffness Matrix 

Pier7spring 6x6 Stiffness Matrix 

Pier8spring 6x6 Stiffness Matrix 

Ghost 6x6 Stiffness Matrix 

LARSA 40 

5.173.322.00 0.2000 2.155.550.83 

5.173.322.00 0.2000 2.155.550.83 

5.973.638.00 0.2000 2,489.015.83 

Origin Axis Point Axis Point Axis Point Point on XY 
Z X Y Z Plane 

(It) (It) (It) (It) X 

0.0000 1.0000 0.0000 0.0000 0.0000 

12.3039 83.5471 37.3955 12.3039 82.5471 

12.4015 343.3719 100.0671 12.4015 342.1799 

12.1573 797.3233 188.6457 12.1573 796.1752 

12.1670 1,258.4325 239.4096 12.1670 1.257.3764 

12.1734 1.724.1199 241.9623 12.1734 1,723.1620 

12.3118 2.186.7246 200.6650 12.3118 2,185.8755 

12.4283 2.642.3587 110.9562 12.4283 2,641.6334 

, 12.4854 , 2.901.3687 37.4207 12.4854 , 2.900.3687 

Backbone 
Polygonal Hysteretic Alpha Beta 1 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

Model 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

CRC-OG EQ No-Scour Shaft 
C. Werts 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.0926 

0.0000 

0.0000 

Point on XY Point on XY 
Plane Plane 

Y Z 

1.0000 0.0000 

38.3955 12.3039 

100.8282 12.4015 

189.4714 12.1573 

240.3501 12.1670 

243.0028 12.1734 

201.7959 12.3118 

112.1703 12.4283 

38.4207 12.4854 

Beta 2 Gamma 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-21 

Thermal Expansion (11 'F 
Assigned *10'-6) 

6.000000 Yes 

6.000000 Yes 

6.000000 Yes 

Angle Angle Angle 
Assigned Z X Y 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Mu Assigned Number 01 
Points 

nla Yes nla 

nla Yes nla 

nla Yes nla 

nla Yes nla 

nla Yes nla 

nla Yes nla 

nla Yes nla 

nla Yes nla 

nla Yes nla 

Page 5 
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INPUT: Sections 
Section Area Shear Area. 

Name 
(ft') in yy (ft') 

Typ Pier Column 144.0000 120.0000 

Typ Pier Cap 180.0000 1.5000e5 

P1_Column 83.0000 17.1000 

P2_Column 83.0000 22.9000 

P7_Column 101.0000 30.9000 

P8_Column 101.0000 23.1000 

Abut Pier Cap 180.0000 1.5000e5 

Rigid Link 5,000.0000 5,000.0000 

SecUT 374.7000 142.4000 

Sect_2T 367.1000 135.7000 

Sect 3T 348.5000 119.4000 

Sect 4T 333.6000 106.8000 

Sect 5T 322.4000 97.9000 

Sect 6T 314.9000 92.8000 

Sect 7T 311.2000 91.4000 

Sect 8T 308.8000 91.4000 

Sect_9T 309.3000 93.0000 

SecUOT 319.2000 98.3000 

SecUH 346.6000 107.3000 

Sect 12T 379.7000 120.0000 

SecU3T 415.5000 136.5000 

SecU4T 453.8000 156.7000 

Sect_1ST 494.7000 180.6000 

SecU6T 492.6000 180.6000 

Sect_17T 490.5000 180.6000 

Sect 18T 439.6000 156.7000 

Sect 19T 393.4000 136.5000 

Sect 20T 352.0000 120.0000 

Sect_2H 315.4000 107.3000 

Sect 22T 286.5000 98.3000 

Sect 23T 273.0000 93.0000 

Sect_24T 268.5000 91.4000 

LARSA 40 

Shear Area 
Torsion 

Constant 
in zz(ft') 

(1tA4) 

120.0000 2,923.7760 

1.5000e5 4.3675e6 

17.1000 216.0000 

22.9000 216.0000 

30.9000 319.0000 

23.1000 319.0000 

1,5000e5 4.3675e6 

5,000.0000 9.0000e6 

193.4000 69,675.0000 

192.6000 65,454.0000 

190.5000 55,644.0000 

188.3000 48,459.0000 

166.2000 43,485.0000 

184.1000 40,379.0000 

181.9000 38,912.0000 

179.8000 38,042.0000 

178.8000 38,250.0000 

190.4000 40,279.0000 

215.0000 44,535.0000 

238.6000 49,786.0000 

261.2000 56,426.0000 

282.7000 64,711.0000 

302.9000 74,837.0000 

300.9000 73,895.0000 

298.9000 72,957.0000 

269.1000 58,829.0000 

240.2000 47,938.0000 

212.5000 39,648.0000 

185.8000 33,330.0000 

160.2000 28,435.0000 

145.5000 25,165.0000 

142.8000 23,788.0000 

Inertia Izz Inertia Iyy 
Plastic 

ModulusZyy (ftA4) (ftA4) (ft') 

691.2000 691.2000 0.0000 

3.3750e6 2.1600e6 0.0000 

129.0000 129.0000 0.0000 

173.0000 173.0000 0.0000 

285.0000 285.0000 0.0000 

212.0000 212.0000 0.0000 

3.3750e6 2.1600e6 0.0000 

9.0000e6 9.0000e6 0.0000 

49,345.0000 4.1113e5 0.0000 

48,601.0000 3.9933e5 0.0000 

44,533.0000 3.699ge5 0.0000 

38,266.0000 3.4568e5 0.0000 

34,020.0000 3.2624e5 0.0000 

31,549.0000 3.1116e5 0.0000 

30,700.0000 3.0017e5 0.0000 

30,461.0000 2.9075e5 0.0000 

31,013.0000 2.8776e5 0.0000 

34,130.0000 2.8132e5 0.0000 

40,897.0000 2.8777e5 0.0000 

49,865.0000 2.9735e5 0.0000 

61,177.0000 3.0788e5 0.0000 

75,552.0000 3.1891e5 0.0000 

91,734.0000 3.3011e5 0.0000 

88,927.0000 3.245ge5 0.0000 

91,169.0000 3.1913e5 0.0000 

74,457.0000 2.8101e5 0.0000 

58,870.0000 2.4805e5 0.0000 

46,858.0000 2.2008e5 0.0000 

37,490.0000 1.963ge5 0.0000 

30,627.0000 1.7771e5 0.0000 

27,248.0000 1.6518e5 0.0000 

26,267.0000 1.5637e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
Modulus Zzz Perimete'(ft) 

(ft') 

0.0000 48.0000 

0.0000 54.0000 

0.0000 40.0000 

0.0000 40.0000 

0.0000 44.0000 

0.0000 44.0000 

0.0000 54.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-22 

Material Residual 
Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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INPUT: Sections 
Section Area Shear Area Name 

(It') in yy (ft') 

Sect 25T 265.6000 91.4000 

Sect 26T 262.7000 91.4000 

Sect_27T 259.8000 91.4000 

Sect_28T 256.9000 91.4000 

Sect_29T 254.0000 91.4000 

Sect_30T 251.1000 91.4000 

Sect_31T 248.4000 91.4000 

Sect_32T 248.3000 91.4000 

Sect_33T 248.3000 91.4000 

Sect_34T 249.9000 93.0000 

Sect 35T 258.0000 98.3000 

Sect 36T 278.5000 107.3000 

Sect_37T 305.7000 120.0000 

Sect_38T 336.6000 136.5000 

Sect_39T 371.2000 156.7000 

Sect_40T 409.6000 180.6000 

Sect_41T 409.6000 180.6000 

Sect_42T 409.6000 180.6000 

Sect_43T 371.1000 156.7000 

Sect_44T 336.4000 136.5000 

Sect_45T 305.3000 120.0000 

Sect_46T 278.0000 107.3000 

Sect 47T 257.7000 98.3000 

Sect 48T 249.9000 93.0000 

Sect 49T 248.3000 91.4000 

SecL50T 248.3000 91.4000 

Sect_51T 248.3000 91.4000 

Sect 52T 248.3000 91.4000 

Sect_53T 248.3000 91.4000 

Sect_54T 248.3000 91.4000 

Sect_55T 248.3000 91.4000 

SecL56T 248.3000 91.4000 

SecL57T 248.3000 91.4000 

Sect_58T 248.3000 91.4000 

LARSA 40 

Shear Area Torsion 
Constant in zz(ft') IftA4) 

140.1000 22,829.0000 

137.5000 21,874.0000 

134.8000 20,937.0000 

132.1000 20,011.0000 

129.5000 19,096.0000 

126.8000 18,193.0000 

124.4000 17,364.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,643.0000 

133.9000 19,071.0000 

151.3000 21,354.0000 

168.8000 24,319.0000 

186.3000 28,201.0000 

203.8000 33,216.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

203.7000 33,216.0000 

186.0000 28,200.0000 

168.4000 24,314.0000 

150.8000 21,342.0000 

133.1000 19,041.0000 

124.3000 17,643.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

Inertia Izz Inertia Iyy Plastic 
Modulus Zyy 

(ft~4) (ftA4) 1ft') 

25,897.0000 1.4865e5 0.0000 

25,524.0000 1.4112e5 0.0000 

25,153.0000 1.338ge5 0.0000 

24,781.0000 1.268ge5 0.0000 

24,410.0000 1.2013e5 0.0000 

24,037.0000 1.1360e5 0.0000 

23,690.0000 1.0772e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

24,256.0000 1.0822e5 0.0000 

26,678.0000 1.1040e5 0.0000 

32,032.0000 1.1525e5 0.0000 

39,533.0000 1.2197e5 0.0000 

49,176.0000 1.2994e5 0.0000 

61,602.0000 1.3918e5 0.0000 

76,286.0000 1.496ge5 0.0000 

75,624.0000 1.496ge5 0.0000 

76,372.0000 1.496ge5 0.0000 

61,585.0000 1.3916e5 0.0000 

49,140.0000 1.2990e5 0.0000 

39,479.0000 1.2190e5 0.0000 

31,954.0000 1.1517e5 0.0000 

26,624.0000 1.1036e5 0.0000 

24,256.0000 1.0822e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Plastic 
Modulus Zzz Perimeter (It) 

1ft') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/20114:22:38 PM 

4-23 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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INPUT: Sections 
Section Area Shear Area 

Name (It') in yy (ft') 

Sect 59T 249.9000 93.0000 

Sect 60T 257.7000 98.3000 

Sect_61T 278.0000 107.3000 

Sect_62T 305.3000 120.0000 

Sect_63T 336.4000 136.5000 

Sect_64T 371.1000 156.7000 

Sect_65T 409.6000 180.6000 

Sect 66T 409.6000 180.6000 

Sect 67T 409.6000 180.6000 

Sect 68T 371.0000 156.7000 

Sect_69T 336.1000 136.5000 

SectJOT 305.0000 120.0000 

SectJ1T 277.5000 107.3000 

Sect 72T 257.4000 98.3000 

Sect 73T 249.9000 93.0000 

Sect 74T 248.3000 91.4000 

Sect 75T 248.3000 91.4000 

SectJ6T 248.3000 91.4000 

SectJ7T 248.3000 91.4000 

SectJ8T 248.3000 91.4000 

SectJ9T 248.3000 91.4000 

Sect_80T 248.3000 91.4000 

Sect 81T 248.3000 91.4000 

Sect 82T 248.3000 91.4000 

Sect_83T 248.3000 91.4000 

Sect 84T 249.9000 93.0000 

Sect_85T 257.4000 98.3000 

Sect 86T 277.5000 107.3000 

Sect 87T 305.0000 120.0000 

SecL88T 336.1000 136.5000 

Sect 89T 371.0000 156.7000 

Sect 90T 409.6000 180.6000 

Sect 91T 409.6000 180.6000 

Sect_92T 409.6000 180.6000 

LARSA 40 

Shear Area 
Torsion 

Constant 
inzz(ft') IftA4) 

124.3000 17,643.0000 

133.1000 19,041.0000 

150.8000 21,342.0000 

168.4000 24,314.0000 

186.0000 28,200.0000 

203,7000 33,216.0000 

221.3000, 39,586.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

203.5000 33,216.0000 

185.7000 28,199.0000 

167.9000 24,309.0000 

150.2000 21,330.0000 

132.4000 19,011.0000 

124,3000 17,643.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,643.0000 

132.4000 19,011.0000 

150.2000 21,330.0000 

167.9000 24,309.0000 

185.7000 28,199.0000 

203.5000 33,216.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

Inertia Izz Inertia Iyy 
Plastic 

Modulus Zyy (ftA4) (ftA4) (f!') 

24,256.0000 1.0822e5 0.0000 

26,624.0000 1.1036e5 0.0000 

31,954.0000 1.1517e5 0.0000 

39,479.0000 1.2190e5 0.0000 

49,140.0000 1.2990e5 0.0000 

61,585.0000 1.3916e5 0.0000 

76,372.0000 1.496ge5 0.0000 

75,624.0000 1.496ge5 0.0000 

76,458.0000 1.496ge5 0.0000 

61,567.0000 1.3914e5 0.0000 

49,105.0000 1.2986e5 0.0000 

39,424.0000 1.2184e5 0.0000 

31,875.0000 1.150ge5 0.0000 

26,573.0000 1.1032e5 0.0000 

24,256.0000 1.0822e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

24,256.0000 1.0822e5 0.0000 

26,573.0000 1.1032e5 0.0000 

31,875.0000 1.150ge5 0.0000 

39,424.0000 1.2184e5 0.0000 

49,105.0000 1.2986e5 0.0000 

61,567.0000 1.3914e5 0.0000 

76,458.0000 1.496ge5 0.0000 

75,624.0000 1.496ge5 0.0000 

76,397.0000 1.496ge5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
Modulus Zzz Perimeter (It) 

(ft') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 ·0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0,0000 0.0000 

0.0000 0.0000 

0,0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-24 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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INPUT: Sections 
Section Area Shear Area Name 

(It') inyy (ft') 

Sect 93T 371.1000 156.7000 

Sect 94T 336.3000 136.5000 

Sect 95T 305.3000 120.0000 

Sec,-96T 277.9000 107.3000 

Sect_97T 258.1000 98.3000 

Sect_98T 252.1000 93.0000 

Sec,-99T 252.2000 91.4000 

SecUOOT 253.9000 91.4000 

SecU01T 255.6000 91.4000 

SecU02T 257.3000 91.4000 

Sect 103T 259.0000 91.4000 

Sect 104T 260.7000 91.4000 

Sect 105T 260.7000 91.4000 

SecU06T 264.1000 91.4000 

SecU07T 265.8000 91.4000 

SecU08T 267.5000 91.4000 

SecU09T 270.7000 93.0000 

SecUlOT 282.1000 98.3000 

SecU11T 308.7000 107.3000 

SecU12T 342.9000 120.0000 

SecU13T 378.8000 136.5000 

SecU14T 418.3000 156.7000 

SecU15T 461.6000 180.6000 

SecU16T 461.6000 180.6000 

Sect 117T 461.6000 180.6000 

Sect 118T 418.3000 156.7000 

SecU19T 378.8000 136.5000 

SecU20T 343.0000 120.0000 

SecU21T 311.0000 107.3000 

SecU22T 285.9000 98.3000 

SecU23T 275.9000 93.0000 

SecU24T 274.3000 91.4000 

SecU25T 274.3000 91.4000 

SecU26T 274.3000 91.4000 

LARSA 4D 

Shear Area Torsion 
Constant inzz(It') (ftA4) 

203.7000 33,228.0000 

186.0000 28,210.0000 

168.3000 24,322.0000 

150.6000 21,346.0000 

133.3000 19,188.0000 

126.3000 18,311.0000 

127.9000 18,540.0000 

129.4000 19,071.0000 

131.0000 19,605.0000 

132.5000 20,144.0000 

134.1000 20,687.0000 

135.6000 21,233.0000 

135.7000 21,240.0000 

138.7000 22,331.0000 

140.3000 22,888.0000 

141.9000 23,450.0000 

143.4000 24,410.0000 

155.5000 27,071.0000 

179.3000 31,273.0000 

203.8000 36,651.0000 

226.3000 42,716.0000 

248.7000 50,466.0000 

271.2000 60,298.0000 

271.2000 60,298.0000 

271.2000 60,298.0000 

248.7000 50,466.0000 

226.3000 42,716.0000 

203.9000 36,692.0000 

181.5000 32,046.0000 

159.1000 28,382.0000 

148.2000 26,181.0000 

148.2000 25,756.0000 

148.2000 25,756.0000 

148.2000 25,756.0000 

Inertia Izz Inertia Iyy Plastic 
Modulus Zyy (ltA4) (W4) (It') 

61,587.0000 1.3922e5 0.0000 

49,136.0000 1.2995e5 0.0000 

39,467.0000 1.2194e5 0.0000 

31,934.0000 1.151ge5 0.0000 

26,679.0000 1.1137e5 0.0000 

24,535.0000 1.1288e5 0.0000 

24,181.0000 1.160ge5 0.0000 

24,399.0000 1.1995e5 0.0000 

24,617.0000 1.2388e5 0.0000 

24,835.0000 1.278ge5 0.0000 

25,053.0000 1.3198e5 0.0000 

25,270.0000 1.3616e5 0.0000 

25,273.0000 1.3621e5 0.0000 

25,702.0000 1.4470e5 0.0000 

25,920.0000 1.4912e5 0.0000 

26,136.0000 1.5363e5 0.0000 

26,961.0000 1.5903e5 0.0000 

30,004.0000 1.6747e5 0.0000 

36,498.0000 1.8125e5 0.0000 

45,445.0000 1.9906e5 0.0000 

56,488.0000 2.1388e5 0.0000 

70,661.0000 2.3051e5 0.0000 

87,602.0000 2.4922e5 0.0000 

86,773.0000 2.4922e5 0.0000 

87,598.0000 2.4922e5 0.0000 

70,662.0000 2.3051e5 0.0000 

56,490.0000 2.1388e5 0.0000 

45,466.0000 1.9934e5 0.0000 

36,835.0000 1.8688e5 0.0000 

30,529.0000 1.7767e5 0.0000 

27,630.0000 1.7361e5 0.0000 

27,013.0000 1.7272e5 0.0000 

27,013.0000 1.7272e5 0.0000 

27,013.0000 1.7272e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
Modulus Zzz Perimeter (It) 

(W) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-25 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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6565

INPUT: Sections 
Section Area Shear Area Name 

(ft') in yy (ft') 

Sect 127T 274.3000 91.4000 

SecU28T 274.3000 91.4000 

SecU29T 274.7000 91.4000 

SecU30T 275.5000 91.4000 

SecU31T 276.3000 91.4000 

Sect 132T 277.1000 91.4000 

SecU33T 277.9000 91.4000 

Sect 134T 280.3000 93.0000 

SecU35T 291.6000 98.3000 

SecU36T 318.6000 107.3000 

SecU37T 352.9000 120.0000 

SecU38T 391.8000 136.5000 

SecU39T 433.6000 156.7000 

SecU40T 480.0000 180.6000 

SecU41T 480.7000 180.6000 

SecU42T 481.3000 180.6000 

SecU43T 437.7000 156.7000 

Sect 144T 397.6000 136.5000 

Sect 145T 360.9000 120.0000 

SecU46T 327.6000 107.3000 

SecU47T 301.1000 98.3000 

SecU48T 290.6000 93.0000 

SecU49T 289.8000 91.4000 

Sect 150T 290.6000 91.4000 

Sect 151T 292.7000 92.7000 

Sect 152T 298.4000 97.6000 

Sect 153T 307.9000 106.3000 

Sect 154T 321.1000 118.7000 

Sect 155T 338.0000 134.8000 

SecU56T 345.9000 142.4000 

LARSA 40 

Shear Area Torsion 
Constant in zz(ft') IftA4) 

148.2000 25,756.0000 

148.2000 25,756.0000 

148.5000 25,884.0000 

149.2000 26,156.0000 

150.0000 26,429.0000 

150.7000 26,703.0000 

151.4000 26,977.0000 

152.2000 27,709.0000 

164.3000 30,368.0000 

188.6000 34,688.0000 

213.2000 40,171.0000 

238.6000 47,490.0000 

263.3000 56,504.0000 

288.8000 68,268.0000 

289.5000 68,568.0000 

290.1000 68,851.0000 

267.3000 58,163.0000 

244.2000 49,673.0000 

220.8000 43,029.0000 

197.1000 37,871.0000 

173.1000 33,760.0000 

161.6000 31,351.0000 

162.3000 31,124.0000 

163.1000 31,409.0000 

163.8000 32,115.0000 

164.5000 34,077.0000 

165.3000 37,436.0000 

166.0000 42,389.0000 

166.7000 49,198.0000 

167.0000 52,562.0000 

Inertia Izz Inertia Iyy Plastic 
ModulusZyy (ftA4) (ft'4) (ft') 

27,013.0000 1.7272e5 0.0000 

27,013.0000 1.7272e5 0.0000 

27,061.0000 1.7382e5 0.0000 

27,163.0000 1.7614e5 0.0000 

27,265.0000 1.7848e5 0.0000 

27,367.0000 1.8084e5 0.0000 

27,468.0000 1.8322e5 0.0000 

28,198.0000 1.8663e5 0.0000 

31,306.0000 1.9362e5 0.0000 

37,944.0000 2.0665e5 0.0000 

46,987.0000 2.23?3e5 0.0000 

58,633.0000 2.4495e5 0.0000 

73,454.0000 2.6651e5 0.0000 

90,575.0000 2.9242e5 0.0000 

88,730.0000 2.9411e5 0.0000 

90,644.0000 2.956ge5 0.0000 

74,155.0000 2.7678e5 0.0000 

59,526.0000 2.5974e5 0.0000 

48,115.0000 2.4465e5 0.0000 

39,142.0000 2.3160e5 0.0000 

32,492.0000 2.2215e5 0.0000 

29,408.0000 2.1933e5 0.0000 

28,855.0000 2.2088e5 0.0000 

28,946.0000 2.2358e5 0.0000 

29,558.0000 2.2723e5 0.0000 

31,700.0000 2.3365e5 0.0000 

35,512.0000 2.4297e5 0.0000 

41,199.0000 2.552ge5 0.0000 

47,441.0000 2.7071e5 0.0000 

49,703.0000 2.7786e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Plastic 
Modulus Zzz Perimeter (ft) 

(ft') 

0,0000 0,0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-26 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50, O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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6566

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

Typ Pier Column 6.0000 6.0000 

Typ Pier Cap 7.5000 6.0000 

P1_Column 5.0000 5.0000 

P2_Column 5.0000 5.0000 

P7_Column 5.5000 5.5000 

P8_Column 5.5000 5.5000 

Abut Pier Cap 7.5000 6.0000 

Rigid link (none) (none) 

SecUT -15.7800 -43.0800 

Sect_2T -15.5300 -42.8700 

Sect_3T -14.8900 -42.2900 

Sect_4T -14.3300 -41.7100 

Sect_5T -13.9500 -41.1300 

Sect_6T -13.7400 -40.5400 

Sect_7T -13.7000 -39.9600 

Sect_8T -13.7100 -39.3800 

Sect_9T -13.7800 -39.1000 

SecUOT -13.7100 -38.1900 

SecU1T -13.3600 -37.5700 

SecU2T -13.1900 -36.9400 

SecU3T -13.3000 -36.2900 

Sect 14T -13.6600 -35.6000 

Sect_15T -14.2000 -34.8900 

Sect 16T -14.2200 -34.6300 

Sect 17T -14.2300 -34.3700 

SecU8T -13.7900 -33.6400 

Sect 19T -13.5100 -32.9100 

Sect 20T -13.4600 -32.1900 

Sect 21T -13.6700 -31.4700 

Sect_22T -14.0100 -30.7400 

Sect_23T -14.0700 -30.0100 

Sect_24T -14.0400 -29.2900 

LARSA 40 

Point 2 Point 2 
Y Z 

(ft) (ft) 

6.0000 -6.0000 

7.5000 -6.0000 

5.0000 -5.0000 

5.0000 -5.0000 

5.5000 -5.5000 

5.5000 -5.5000 

7.5000 -6.0000 

(none) (none) 

13.2200 -64.3300 

12.6800 -64.1200 

11.4100 -63.5400 

10.4800 -62.9600 

9.8200 -62.3800 

9.4200 -61.7900 

9.3000 -61.2100 

9.2900 -60.6300 

9.4000 -60.3500 

10.1000 -59.4400 

11.5100 -58.8200 

13.1800 -58.1900 

15.0100 -57.5400 

17.0200 -56.8500 

19.3000 -56.1400 

19.2800 -55.8800 

19.2700 -55.6200 

16.8900 -54.8900 

14.8000 -54.1600 

12.9100 -53.4400 

11.2000 -52.7200 

9.8000 -51.9900 

9.1100 -51.2600 

8.9600 -50.5400 

Point 3 Point 3 Point 4 
Y Z 

(ft) (ft) 

-6.0000 -6.0000 

-7.5000 -6.0000 

-5.0000 -5.0000 

-5.0000 -5.0000 

-5.5000 -5.5000 

-5.5000 -5.5000 

-7.5000 -6.0000 

(none) (none) 

13.2200 64.3300 

12.6800 64.1200 

11.4100 63.5400 

10.4800 62.9600 

9.8200 62.3800 

9.4200 61.7900 

9.3000 61.2100 

9.2900 60.6300 

9.4000 60.3500 

10.1000 59.4400 

11.5100 58.8200 

13.1800 58.1900 

15.0100 57.5400 

17.0200 56.8500 

19.3000 56.1400 

19.2800 55.8800 

19.2700 55.6200 

16.8900 54.8900 

14.8000 54.1600 

12.9100 53.4400 

11.2000 52.7200 

9.8000 51.9900 

9.1100 51.2600 

8.9600 50.5400 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-6.0000 

-7.5000 

-5.0000 

-5.0000 

-5.5000 

-5.5000 

-7.5000 

(none) 

-15.7800 

-15.5300 

-14.8900 

-14.3300 

-13.9500 

-13.7400 

-13.7000 

-13.7100 

-13.7800 

-13.7100 

-13.3600 

-13.1900 

-13.3000 

-13.6600 

-14.2000 

-14.2200 

-14.2300 

-13.7900 

-13.5100 

-13.4600 

-13.6700 

-14.0100 

-14.0700 

-14.0400 

Point 4 
Z 

(ft) 

6.0000 

6.0000 

5.0000 

5.0000 

5.5000 

5.5000 

6.0000 

(none) 

43.0800 

42.8700 

42.2900 

41.7100 

41.1300 

40.5400 

39.9600 

39.3800 

39.1000 

38.1900 

37.5700 

36.9400 

36.2900 

35.6000 

34.8900 

34.6300 

34.3700 

33.6400 

32.9100 

32.1900 

31.4700 

30.7400 

30.0100 

29.2900 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-27 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 

(ft) (ft) (ft) (ft) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

13.2200 0.0000 (none) (none) 

12.6800 0.0000 (none) (none) 

11.4100 0.0000 (none) (none) 

10.4800 0.0000 (none) (none) 

9.8200 0.0000 (none) (none) 

9.4200 0.0000 (none) (none) 

9.3000 0.0000 (none) (none) 

9.2900 0.0000 (none) (none) 

9.4000 0.0000 (none) (none) 

10.1000 0.0000 (none) (none) 

11.5100 0.0000 (none) (none) 

13.1800 0.0000 (none) (none) 

15.0100 0.0000 (none) (none) 

17.0200 0.0000 (none) (none) 

19.3000 0.0000 (none) (none) 

19.2800 0.0000 (none) (none) 

19.2700 0.0000 (none) (none) 

16.8900 0.0000 (none) (none) 

14.8000 0.0000 (none) (none) 

12.9100 0.0000 (none) (none) 

11.2000 0.0000 (none) (none) 

9.8000 0.0000 (none) (none) 

9.1100 0.0000 (none) (none) 

8.9600 0.0000 (none) (none) 
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6567

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(It) (It) 

Sect_25T -14.0600 -28.5600 

Sect_26T -14.0900 -27.8300 

Sect_27T -14.1200 -27.1100 

Sect 28T -14.1500 -26.3800 

Sect_29T -14.1800 -25.6600 

Sect 30T -14.2100 -24.9300 

Sect 31T -14.2400 -24.2600 

Sect 32T -14.2400 -24.2500 

Sect 33T -14.2400 -24.2500 

Sect_34T -14.3000 -24.2500 

Sect_35T -14.3600 -24.2500 

Sect_36T -14.1600 -24.2500 

Sect 37T -14.0700 -24.2500 

Sect 38T -14.2200 -24.2500 

Sect_39T -14.6200 -24.2500 

Sect 40T -15.0700 -24.2500 

Sect 41T -14.9800 -24.2500 

Sect_42T -15.0800 -24.2500 

Sect 43T -14.6300 -24.2500 

Sect_44T -14.2300 -24.2500 

Sect_45T -14.0800 -24.2500 

Sect_46T -14.1800 -24.2500 

Sect 47T -14.3700 -24.2500 

Sect_48T -14.3000 -24.2500 

Sect 49T -14.2400 -24.2500 

Sect 50T -14.2400 -24.2500 

Sect 51T -14.2400 -24.2500 

Sect 52T -14.2400 -24.2500 

Sect_53T -14.2400 -24.2500 

Sect_54T -14.2400 -24.2500 

Sect 55T -14.2400 -24.2500 

Sect 56T -14.2400 -24.2500 

Sect_57T -14.2400 -24.2500 

Sect_58T -14.2400 -24.2500 

LARSA 4D 

Point 2 Point 2 
Y Z 

(It) (It) 

8.9400 -49.8100 

8.9100 -49.0800 

8.8800 -48.3600 

8.8500 -47.6300 

8.8200 -46.9100 

8.7900 -46.1800 

8.7600 -45.5100 

8.7600 -45.5000 

8.7600 -45.5000 

8.8800 -45.5000 

9.4500 -45.5000 

10.7100 -45.5000 

12.3000 -45.5000 

14.0900 -45.5000 

16.0600 -45.5000 

18.4300 -45.5000 

18.5200 -45.5000 

18.4200 -45.5000 

16.0600 -45.5000 

14.0800 -45.5000 

12.2900 -45.5000 

10.6900 -45.5000 

9.4400 -45.5000 

8.8800 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

Point 3 Point 3 Point 4 
Y Z 
(It) (It) 

8.9400 49.8100 

8.9100 49.0800 

8.8800 48.3600 

8.8500 47.6300 

8.8200 46.9100 

8.7900 46.1800 

8.7600 45.5100 

8.7600 45.5000 

8.7600 45.5000 

8.8800 45.5000 

9.4500 45.5000 

10.7100 45.5000 

12.3000 45.5000 

14.0900 45.5000 

16.0600 45.5000 

18.4300 45.5000 

18.5200 45.5000 

18.4200 45.5000 

16.0600 45.5000 

14.0800 45.5000 

12.2900 45.5000 

10.6900 45.5000 

9.4400 45.5000 

8.8800 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-14.0600 

-14.0900 

-14.1200 

-14.1500 

-14.1800 

-14.2100 

-14.2400 

-14.2400 

-14.2400 

-14.3000 

-14.3600 

-14.1600 

-14.0700 

-14.2200 

-14.6200 

-15.0700 

-14.9800 

-15.0800 

-14.6300 

-14.2300 

-14.0800 

-14.1800 

-14.3700 

-14.3000 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

Point 4 
Z 

(ft) 

28.5600 

27.8300 

27.1100 

26.3800 

25.6600 

24.9300 

24.2600 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-28 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 

(It) (tt) (It) (It) 

8.9400 0.0000 (none) (none) 

8.9100 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

8.8500 0.0000 (none) (none) 

8.8200 0.0000 (none) (none) 

8.7900 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

9.4500 0.0000 (none) (none) 

10.7100 0.0000 (none) (none) 

12.3000 0.0000 (none) (none) 

14.0900 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

18.4300 0.0000 (none) (none) 

18.5200 0.0000 (none) (none) 

18.4200 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

14.0800 0.0000 (none) (none) 

12.2900 0.0000 (none) (none) 

10.6900 0.0000 (none) (none) 

9.4400 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 
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6568

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (It) 

Sect_S9T -14.3000 -24.2500 

Sect_60T -14.3700 -24.2500 

Sect_61T -14.1800 -24.2500 

Sect_62T -14.0800 -24.2500 

Sect 63T -14.2300 -24.2500 

Sect 64T -14.6300 -24.2500 

Sect_65T -1S.0800 -24.2500 

Sect_66T -14.9800 -24.2500 

Sect_67T -15.0900 -24.2500 

Sect_68T -14.6300 -24.2500 

Sect_69T -14.2400 -24.2500 

SectJOT -14.1000 -24.2500 

SectJ1T -14.2000 -24.2500 

SectJ2T -14.3900 -24.2500 

SectJ3T -14.3000 -24.2500 

Sect 74T -14.2400 -24.2500 

Sect 75T -14.2400 -24.2500 

Sect 76T -14.2400 -24.2500 

Sect 77T -14.2400 -24.2500 

SectJ8T -14.2400 -24.2500 

SectJ9T -14.2400 -24.2500 

Sect_80T -14.2400 -24.2500 

Sect_81T -14.2400 -24.2500 

Sect_82T -14.2400 -24.2500 

Sect_83T -14.2400 -24.2500 

Sect_84T -14.3000 -24.2500 

Sect 85T -14.3900 -24.2500 

Sect_86T -14.2000 -24.2500 

Sect_87T -14.1000 -24.2500 

Sect 88T -14.2400 -24.2500 

Sect 89T -14.6300 -24.2500 

Sect 90T -15.0900 -24.2500 

Sect 91T -14.9800 -24.2500 

Sect_92T -15.0800 -24.2500 

LARSA 4D 

Point 2 Point 2 
Y Z 

(ft) (ft) 

8.8800 -4S.S000 

9.4400 -45.5000 

10.6900 -45.5000 

12.2900 -4S.5000 

14.0800 -45.5000 

16.0600 -45.5000 

18.4200 -4S.5000 

18.5200 -45.5000 

18.4100 -45.5000 

16.0600 -45.5000 

14.0700 -45.5000 

12.2800 -45.5000 

10.6700 -45.5000 

9.4200 -45.5000 

8.8800 -45.5000 

8.7600 -45.S000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.S000 

8.7600 -45.S000 

8.7600 -45.5000 

8.7600 -4S.S000 

8.8800 -4S.5000 

9.4200 -45.S000 

10.6700 -4S.5000 

12.2800 -45.5000 

14.0700 -45.S000 

16.0600 -4S.S000 

18.4100 -4S.5000 

18.5200 -45.5000 

18.4200 -45.5000 

Point 3 Point 3 Point 4 
Y Z 
(ft) (ft) 

8.8800 45.5000 

9.4400 45.5000 

10.6900 45.S000 

12.2900 45.5000 

14.0800 45.S000 

16.0600 45.5000 

18.4200 45.5000 

18.5200 45.5000 

18.4100 45.5000 

16.0600 45.5000 

14.0700 45.5000 

12.2800 45.5000 

10.6700 45.5000 

9.4200 45.5000 

8.8800 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.S000 

8.8800 45.S000 

9.4200 45.S000 

10.6700 45.S000 

12.2800 45.5000 

14.0700 4S.5000 

16.0600 45.S000 

18.4100 45.5000 

18.5200 45.5000 

18.4200 45.5000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(It) 

-14.3000 

-14.3700 

-14.1800 

-14.0800 

-14.2300 

-14.6300 

-15.0800 

-14.9800 

-15.0900 

-14.6300 

-14.2400 

-14.1000 

-14.2000 

-14.3900 

-14.3000 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.3000 

-14.3900 

-14.2000 

-14.1000 

-14.2400 

-14.6300 

-15.0900 

-14.9800 

-15.0800 

Point 4 
Z 

(It) 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2S00 

24.2500 

24.2S00 

24.2S00 

24.2S00 

24.2500 

24.2500 

24.2S00 

24.2S00 

24.2500 

24.2500 

24.2500 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-29 

PointS PointS Point 6 Point 6 
Y Z Y Z 
(It) (It) (It) (ft) 

8.8800 0.0000 (none) (none) 

9.4400 0.0000 (none) (none) 

10.6900 0.0000 (none) (none) 

12.2900 0.0000 (none) (none) 

14.0800 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

18.4200 0.0000 (none) (none) 

18.5200 0.0000 (none) (none) 

18.4100 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

14.0700 0.0000 (none) (none) 

12.2800 0.0000 (none) (none) 

10.6700 0.0000 (none) (none) 

9.4200 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

9.4200 0.0000 (none) (none) 

10.6700 0.0000 (none) (none) 

12.2800 0.0000 (none) (none) 

14.0700 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

18.4100 0.0000 (none) (none) 

18.5200 0.0000 (none) (none) 

18.4200 0.0000 (none) (none) 
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6569

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

Sect_93T -14.6300 -24.2600 

Sect_94T -14.2400 -24.2600 

Sect 95T -14.0900 -24.2600 

Sect_96T -14.1900 -24.2600 

Sect_97T -14.3700 -24.3700 

Sect_98T -14.2800 -24.7900 

SecL99T -14.2000 -25.2100 

SecUOOT -14.1800 -25.6400 

SecU01T -14.1600 -26.0600 

SecU02T -14.1500 -26.4900 

SecU03T -14.1300 -26.9100 

Sect 104T -14.1100 -27.3400 

SecU05T -14.1100 -27.3400 

Sect 106T -14.0800 -28.1800 

SecU07T -14.0600 -28.6100 

SecU08T -14.0500 -29.0300 

SecU09T -14.0900 -29.4600 

Sect 110T -14.0800 -29.8800 

SecU11T -13.7700 -30.3100 

Sect 112T -13.5800 -30.7300 

Sect 113T -13.6800 -30.7500 

-Sect 114T -14.0200 -30.7500 

Sect 115T -14.4300 -30.7500 

Sect 116T -14.3300 -30.7500 

Sect 117T -14.4300 -30.7500 

SecU18T -14.0200 -30.7500 

SecU19T -13.6800 -30.7500 

Sect 120T -13.5800 -30.7500 

SecU21T -13.7500 -30.7500 

SecU22T -14.0400 -30.7500 

Sect 123T -14.0500 -30.7500 

Sect 124T -13.9800 -30.7500 

Sect 125T -13.9800 -30.7500 

SecU26T -13.9800 -30.7500 

LARSA 4D 

Point 2 Point 2 
Y Z 

(ft) (ft) 

16.0600 -45.5100 

14.0700 -45.5100 

12.2900 -45.5100 

10.6900 -45.5100 

9.4400 -45.6200 

8.9100 -46.0400 

8.8000 -46.4600 

8.8200 -46.8900 

8.8400 -47.3100 

8.8500 -47.7400 

8.8700 -48.1600 

8.8900 -48.5900 

8.8900 -48.5900 

8.9200 -49.4300 

8.9400 -49.8600 

8.9500 -50.2800 

9.0900 -50.7100 

9.7300 -51.1300 

11.1000 -51.5600 

12.7900 -51.9800 

14.6300 -52.0000 

16.6700 -52.0000 

19.0700 -52.0000 

19.1700 -52.0000 

19.0700 -52.0000 

16.6700 -52.0000 

14.6300 -52.0000 

12.7900 -52.0000 

11.1300 -52.0000 

9.7700 -52.0000 

9.1400 -52.0000 

9.0200 -52.0000 

9.0200 -52.0000 

9.0200 -52.0000 

Point 3 Point 3 Point 4 
Y Z 
(ftl (ftl 

16.0600 45.5100 

14.0700 45.5100 

12.2900 45.5100 

10.6900 45.5100 

9.4400 45.6200 

8.9100 46.0400 

8.8000 46.4600 

8.8200 46.8900 

8.8400 47.3100 

8.8500 47.7400 

8.8700 48.1600 

8.8900 48.5900 

8.8900 48.5900 

8.9200 49.4300 

8.9400 49.8600 

8.9500 50.2800 

9.0900 50.7100 

9.7300 51.1300 

11.1000 51.5600 

12.7900 51.9800 

14.6300 52.0000 

16.6700 52.0000 

19.0700 52.0000 

19.1700 52.0000 

19.0700 52.0000 

16.6700 52.0000 

14.6300 52.0000 

12.7900 52.0000 

11.1300 52.0000 

9.7700 52.0000 

9.1400 52.0000 

9.0200 52.0000 

9.0200 52.0000 

9.0200 52.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-14.6300 

-14.2400 

-14.0900 

-14.1900 

-14.3700 

-14.2800 

-14.2000 

-14.1800 

-14.1600 

-14.1500 

-14.1300 

-14.1100 

-14.1100 

-14.0800 

-14.0600 

-14.0500 

-14.0900 

-14.0800 

-13.7700 

-13.5800 

-13.6800 

-14.0200 

-14.4300 

-14.3300 

-14.4300 

-14.0200 

-13.6800 

-13.5800 

-13.7500 

-14.0400 

-14.0500 

-13.9800 

-13.9800 

-13.9800 

Point 4 
Z 

(ft) 

24.2600 

24.2600 

24.2600 

24.2600 

24.3700 

24.7900 

25.2100 

25.6400 

26.0600 

26.4900 

26.9100 

27.3400 

27.3400 

28.1800 

28.6100 

29.0300 

29.4600 

29.8800 

30.3100 

30.7300 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-30 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 

(ft) (ft) (ft) (ftl 

16.0600 0.0000 (none) (none) 

14.0700 0.0000 (none) (none) 

12.2900 0.0000 (none) (none) 

10.6900 0.0000 (none) (none) 

9.4400 0.0000 (none) (none) 

8.9100 0.0000 (none) (none) 

8.8000 0.0000 (none) (none) 

8.8200 0.0000 (none) (none) 

8.8400 0.0000 (none) (none) 

8.8500 0.0000 (none) (none) 

8.8700 0.0000 (none) (none) 

8.8900 0.0000 (none) (none) 

8.8900 0.0000 (none) (none) 

8.9200 0.0000 (none) (none) 

8.9400 0.0000 (none) (none) 

8.9500 0.0000 (none) (none) 

9.0900 0.0000 (none) (none) 

9.7300 0.0000 (none) (none) 

11.1000 0.0000 (none) (none) 

12.7900 0.0000 (none) (none) 

14.6300 0.0000 (none) (none) 

16.6700 0.0000 (none) (none) 

19.0700 0.0000 (none) (none) 

19.1700 0.0000 (none) (none) 

19.0700 0.0000 (none) (none) 

16.6700 0.0000 (none) (none) 

14.6300 0.0000 (none) (none) 

12.7900 0.0000 (none) (none) 

11.1300 0.0000 (none) (none) 

9.7700 0.0000 (none) (none) 

9.1400 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 
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6570

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

SecU27T -13.9800 -30.7500 

SecU28T -13.9800 -30.7500 

SecU29T -13.9800 -30.8500 

Sect 130T -13.9700 -31.0500 

SecU31T -13.9600 -31.2500 

SecU32T -13.9600 -31.4500 

Sect 133T -13.9500 -31.6500 

SecU34T -14.0100 -31.8500 

SecU35T -13.9800 -32.0500 

SecU36T -13.6600 -32.2500 

SecU37T -13.4700 -32.4500 

Sect 138T -13.5400 -32.7300 

Sect 139T -13.8600 -32.8500 

SecU40T -14.2800 -33.0500 

SecU41T -14.2300 -33.1400 

Sect 142T -14.2700 -33.2200 

Sect 143T -13.8200 -33.4200 

Sect 144T -13.4800 -33.6200 

SecU45T -13.3900 -33.8200 

SecU46T -13.5600 -34.0200 

SecU47T -13.9000 -34.2200 

SecU48T -13.9300 -34.4200 

SecU49T -13.8600 -34.6200 

Sect 150T -13.8500 -34.8200 

Sect 151T -13.9000 -35.0200 

SecU52T -14.1000 -35.2200 

Sect_153T -14.4700 -35.4200 

SecU54T -15.0100 -35.6200 

SecU55T -15.6200 -35.8200 

SecU56T -15.9000 -35.9000 

LARSA 40 

Point 2 Point 2 
Y Z 

(ft) (ft) 

9.0200 -52.0000 

9.0200 -52.0000 

9.0200 -52.1000 

9.0300 -52.3000 

9.0400 -52.5000 

9.0400 -52.7000 

9.0500 -52.9000 

9.1800 -53.1000 

9.8300 -53.3000 

11.2100 -53.5000 

12.9000 -53.7000 

14.7700 -53.9800 

16.8300 -54.1000 

19.2200 -54.3000 

19.2700 -54.3900 

19.2300 -54.4700 

16.8700 -54.6700 

14.8300 -54.8700 

12.9800 -55.0700 

11.3100 -55.2700 

9.9100 -55.4700 

9.2600 -55.6700 

9.1400 -55.8700 

9.1500 -56.0700 

9.2500 -56.2700 

9.6300 -56.4700 

10.2800 -56.6700 

11.2000 -56.8700 

12.4900 -57.0700 

13.1000 -57.1500 

Point 3 Point 3 Point 4 
Y Z 
(ft) (ft) 

9.0200 52.0000 

9.0200 52.0000 

9.0200 52.1000 

9.0300 52.3000 

9.0400 52.5000 

9.0400 52.7000 

9.0500 52.9000 

9.1800 53.1000 

9.8300 53.3000 

11.2100 53.5000 

12.9000 53.7000 

14.7700 53.9800 

16.8300 54.1000 

19.2200 54.3000 

19.2700 54.3900 

19.2300 54.4700 

16.8700 54.6700 

14.8300 54.8700 

12.9800 55.0700 

11.3100 55.2700 

9.9100 55.4700 

9.2600 55.6700 

9.1400 55.8700 

9.1500 56.0700 

9.2500 56.2700 

9.6300 56.4700 

10.2800 56.6700 

11.2000 56.8700 

12.4900 57.0700 

13.1000 57.1500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Y 
(ft) 

-13.9800 

-13.9800 

-13.9800 

-13.9700 

-13.9600 

-13.9600 

-13.9500 

-14.0100 

-13.9800 

-13.6600 

-13.4700 

-13.5400 

-13.8600 

-14.2800 

-14.2300 

-14.2700 

-13.8200 

-13.4800 

-13.3900 

-13.5600 

-13.9000 

-13.9300 

-13.8600 

-13.8500 

-13.9000 

-14.1000 

-14.4700 

-15.0100 

-15.6200 

-15.9000 

Point 4 
Z 

(ft) 

30.7500 

30.7500 

30.8500 

31.0500 

31.2500 

31.4500 

31.6500 

31.8500 

32.0500 

32.2500 

32.4500 

32.7300 

32.8500 

33.0500 

33.1400 

33.2200 

33.4200 

33.6200 

33.8200 

34.0200 

34.2200 

34.4200 

34.6200 

34.8200 

35.0200 

35.2200 

35.4200 

35.6200 

35.8200 

35.9000 

c:\pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-31 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 
(ft) (ft) (ft) (ft) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0300 0.0000 (none) (none) 

9.0400 0.0000 (none) (none) 

9.0400 0.0000 (none) (none) 

9.0500 0.0000 (none) (none) 

9.1800 0.0000 (none) (none) 

9.8300 0.0000 (none) (none) 

11.2100 0.0000 (none) (none) 

12.9000 0.0000 (none) (none) 

14.7700 0.0000 (none) (none) 

16.8300 0.0000 (none) (none) 

19.2200 0.0000 (none) (none) 

19.2700 0.0000 (none) (none) 

19.2300 0.0000 (none) (none) 

16.8700 0.0000 (none) (none) 

14.8300 0.0000 (none) (none) 

12.9800 0.0000 (none) (none) 

11.3100 0.0000 (none) (none) 

9.9100 0.0000 (none) (none) 

9.2600 0.0000 (none) (none) 

9.1400 0.0000 (none) (none) 

9.1500 0.0000 (none) (none) 

9.2500 0.0000 (none) (none) 

9.6300 0.0000 (none) (none) 

10.2800 0.0000 (none) (none) 

11.2000 0.0000 (none) (none) 

12.4900 0.0000 (none) (none) 

13.1000 0.0000 (none) (none) 
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6571

INPUT: Section Dimensions 

Name Shape 

Typ Pier Column Rectangle 

Typ Pier Cap Rectangle 

P1_Column Rectangle 

P2_Column Rectangle 

P7_Column Rectangle 

PS_Column Rectangle 

Abut Pier Cap Rectangle 

Rigid Link Unspecified 

Sect H Unspecified 

SecL2T Unspecified 

SecL3T Unspecified 

Sect_4T Unspecified 

Sect_5T Unspecified 

Sect 6T Unspecified 

Sect_7T Unspecified 

Sect_ST Unspecified 

Sect_9T Unspecified 

SecUOT Unspecified 

SecUH Unspecified 

SecU2T Unspecified 

SecU3T Unspecified 

SecU4T Unspecified 

SecU5T Unspecified 

SecU6T Unspecified 

SecU7T Unspecified 

Sect 1ST Unspecified 

Sect 19T Unspecified 

Sect 20T Unspecified 

Sect 2H Unspecified 

Sect_22T Unspecified 

Sect_23T Unspecified 

Sect_24T Unspecified 

LARSA 40 

Dimension 
D1 

12.0000 

15.0000 

10.0000 

10.0000 

11.0000 

11.0000 

15.0000 

Dimension Dimension 
D2 

12.0000 

12.0000 

10.0000 

10.0000 

11.0000 

11.0000 

12.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

D3 
Dimension 

D4 

c: \pwworking \sea \ d0571170 \ CRC TSL-SB91-04_FEE EQ1_20 110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-32 

Dimension Dimension 
D5 D6 
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6572

INPUT: Section Dimensions 

Name Shape 

Sect_25T Unspecified 

Sect_26T Unspecified 

Sect 27T Unspecified 

Sect 28T Unspecified 

Sect_29T Unspecified 

Sect_3OT Unspecified 

Sect_31T Unspecified 

Sect_32T Unspecified 

Sect_33T Unspecified 

Sect_34T Unspecified 

Sect_35T Unspecified 

Sect_36T Unspecified 

Sect_37T Unspecified 

Sect 38T Unspecified 

Sect 39T Unspecified 

Sect_40T Unspecified 

Sect_41T Unspecified 

Sect_42T Unspecified 

Sect_43T Unspecified 

Sect_44T Unspecified 

Sect_45T Unspecified 

Sect_46T Unspecified 

Sect_47T Unspecified 

Sect 48T Unspecified 

Sect 49T Unspecified 

Sect 50T Unspecified 

Sect_51T Unspecified 

Sect 52T Unspecified 

Sect 53T Unspecified 

Sect 54T Unspecified 

Sect_55T Unspecified 

Sect 56T Unspecified 

Sect 57T Unspecified 

Sect_58T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

--- -----------

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

D3 
Dimension 

D4 

c: \pwworking\sea \d0571170\ CRC TSL-S891-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-33 

Dimension Dimension ! 

D5 D6 

--"-------- - ----
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6573

INPUT: Section Dimensions 

Name Shape 

SecL59T Unspecified 

SecL60T Unspecified 

Sect_61T Unspecified 

Sect_62T Unspecified 

SecL63T Unspecified 

SecL64T Unspecified 

Sect 65T Unspecified 

Sect 66T Unspecified 

Sect 67T Unspecified 

Sect_68T Unspecified 

Sect_69T Unspecified 

SectJOT Unspecified 

SectJ1T Unspecified 

Sect_72T Unspecified 

Sect_73T Unspecified 

Sect_74T Unspecified 

Sect 75T Unspecified 

Sect_76T Unspecified 

Sect_77T Unspecified 

Sect_78T Unspecified 

Sect_79T Unspecified 

Sect_80T Unspecified 

Sect_81T Unspecified 

Sect 82T Unspecified 

Sect 83T Unspecified 

Sect_84T Unspecified 

Sect_8ST Unspecified 

Sect_86T Unspecified 

Sect_87T Unspecified 

Sect_88T Unspecified 

Sect_89T Unspecified 

Sect_90T Unspecified 

Sect_91T Unspecified 

Sect_92T Unspecified 

LARSA 4D 

Dimension 
D1 

Dimension Dimension 
D2 

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-34 

Dimension Dimension 
D5 D6 
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6574

INPUT: Section Dimensions 

Name Shape 

Sect_93T Unspecified 

Sect_94T Unspecified 

Sect_95T Unspecified 

Sect_96T Unspecified 

Sect_97T Unspecified 

Sect_98T Unspecified 

Sect_99T Unspecified 

SecUOOT Unspecified 

SecU01T Unspecified 

Sect 102T Unspecified 

Sect 103T Unspecified 

SecU04T Unspecified 

SecU05T Unspecified 

SecU06T Unspecified 

SecU07T Unspecified 

Sect_108T Unspecified 

SecU09T Unspecified 

SecU10T Unspecified 

SecU11T Unspecified 

SecU12T Unspecified 

Sect 113T Unspecified 

SecU14T Unspecified 

SecU15T Unspecified 

SecU16T Unspecified 

Sect 117T Unspecified 

Sect_118T Unspecified 

Sect 119T Unspecified 

Sect 120T Unspecified 

SecU21T Unspecified 

SecU22T Unspecified 

Sect 123T Unspecified 

Sect 124T Unspecified 

Sect 125T Unspecified 

Sect_126T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-35 

Dimension Dimension 
D5 D6 
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6575

INPUT: Section Dimensions 

Name Shape 

SecU27T Unspecified 

SecU28T Unspecified 

SecU29T Unspecified 

Sect_130T Unspecified 

SecU31T Unspecified 

SecU32T Unspecified 

Sect 133T Unspecified 

Sect 134T Unspecified 

SecU35T Unspecified 

SecU36T Unspecified 

SecU37T Unspecified 

Sect 138T Unspecified 

Sect 139T Unspecified 

SecU40T Unspecified 

SecU41T Unspecified 

Sect 142T Unspecified 

Sect 143T Unspecified 

Sect 144T Unspecified 

Sect 145T Unspecified 

SecU46T Unspecified 

SecU47T Unspecified 

Sect 148T Unspecified 

Sect 149T Unspecified 

Sect 150T Unspecified 

Sect 151T Unspecified 

SecU52T Unspecified 

Sect 153T Unspecified 

SecU54T Unspecified 

SecU55T Unspecified 

Sect 156T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-36 

Dimension Dimension 
D5 D6 

I 

Page 20 



6576

INPUT: Joints 

ID 
Station 

(It) 

1 15,889.5000 

2 15,896.4100 

3 15,915.8920 

4 15,935.3750 

5 15,954.8570 

6 15,974.3390 

7 15,993.8220 

8 16,013.3040 

9 16,032.7860 

10 16,052.2680 

11 16,071.7510 

12 16,091.2330 

13 16,110.7150 

14 16,130.1980 

15 16,149.6800 

16 16,156.6000 

17 16,163.4900 

18 16,183.0000 

19 16,202.5110 

20 16,222.0210 

21 16,241.5320 

22 16,261.0420 

23 16,280.5530 

24 16,300.0630 

25 16,319.5730 

26 16,339.0840 

27 16,358.5940 

28 16,378.1050 

29 16,397.6150 

30 16,417.1260 

31 16,436.6360 

32 16,456.1470 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(tt) (It) 

14.2200 

14.1200 

13.8100 

13.4400 

13.0300 

12.5500 

12.0300 

11.4600 

10.8400 

10.1700 

9.4400 

8.6700 

7.8500 

6.9700 

6.0500 

5.7100 

5.3900 

4.4900 

3.6300 

2.8000 

2.0100 

1.2500 

0.5200 

-0.1700 

-0.8200 

-1.4400 

-2.0300 

-2.5600 

-3.0200 

-3.3800 

-3.6600 

-3.8600 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-37 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
• 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
• 

Global Yes i 

Global Yes 

Global Yes 
• 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

· Global Yes 

Global Yes I 

Global Yes 
! 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes i 

Global Yes 
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6577

INPUT: Joints 

10 Station 
(It) 

33 16,475.6570 

34 16,495.1670 

35 16,514.6780 

36 16,534.1880 

37 16,553.6990 

38 16,573.2090 

39 16,592.7200 

40 16,612.2300 

41 16,619.1300 

42 16,626.9400 

43 16,646.4570 

44 16,665.9750 

45 16,685.4920 

46 16,705.0100 

47 16,724.5270 

48 16,744.0440 

49 16,763.5620 

50 16,783.0790 

51 16,802.5970 

52 16,822.1140 

53 16,841.6310 

54 16,861.1490 

55 16,880.6660 

56 16,900.1830 

57 16,919.7010 

58 16,939.2180 

59 16,958.7360 

60 16,978.2530 

61 16,997.7700 

62 17,017.2880 

63 17,036.8050 

64 17,056.3230 

65 17,075.8400 

66 17,083.6500 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF (It) (It) 

-3.9700 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

0.0000 all free 

0.0000 all free 

-0.0002 all free 

-0.0002 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-38 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global. Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
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6578

INPUT: Joints 

10 Station 
(tt) 

67 17,092.3600 

68 17,111.8770 

69 17,131.3950 

70 17,150.9120 

71 17,170.4300 

72 17,189.9470 

73 17,209.4640 

74 17,228.9820 

75 17,248.4990 

76 17,268.0170 

77 17,287.5340 

78 17,307.0510 

79 17,326.5690 

80 17,346.0860 

81 17,365.6030 

82 17,385.1210 

83 17,404.6380 

84 17,424.1560 

85 17,443.6730 

86 17,463.1900 

87 17,482.7080 

88 17,502.2250 

89 17,521.7430 

90 17,541.2600 

91 17,549.9700 

92 17,558.0400 

93 17,577.5470 

94 17,597.0540 

95 17,616.5610 

96 17,636.0680 

97 17,655.5750 

98 17,675.0820 

99 17,694.5890 

100 17,714.0960 

LARSA 40 

Transverse Offset Elevation Translation DOF Rotation DOF (It) (ft) 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-3.9700 

-3.9400 

-3.8900 

-3.7000 

-3.4300 

-3.2900 

-3.0800 

-2.8800 

-2.6700 

-2.4700 

-2.2700 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

allfree 

allfree 

all free 

allfree 

allfree 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-39 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Page 23 



6579

INPUT: Joints 

10 Station 
(It) 

101 17,733.6030 

102 17,753.1100 

103 17,772.6170 

104 17,792.1230 

105 17,811.6300 

106 17,831.1370 

107 17,850.6440 

108 17,870.1510 

109 17,889.6580 

110 17,909.1650 

111 17,928.6720 

112 17,948.1790 

113 17,967.6860 

114 17,987.1930 

115 18,006.7000 

116 18,014.7700 

117 18,022.8000 

118 18,042.2890 

119 18,061.7770 

120 18,081.2660 

121 18,100.7550 

122 18,120.2430 

123 18,139.7320 

124 18,159.2210 

125 18,178.7100 

126 18,198.1980 

127 18,217.6870 

128 18,237.1760 

129 18,256.6640 

130 18,276.1530 

131 18,295.6420 

132 18,315.1300 

133 18,334.6190 

134 18,354.1080 

LARSA 40 

Transverse Offset Elevation Translation DOF Rotation DOF 
(It) (It) 

-2.0700 

-1.8700 

-1.6000 

-1.4700 

-1.2700 

-1.0800 

-0.8900 

-0.6900 

-0.5000 

-0.3100 

-0.1200 

0.0700 

0.2500 

0.4400 

0.6300 

0.7000 

0.7800 

0.9600 

1.1400 

1.3200 

1.5000 

1.6800 

1.8600 

2.0300 

2.2100 

2.3800 

2.5600 

2.7300 

2.9000 

3.0700 

3.2300 

3.4000 

3.5700 

3.7300 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-40 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
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6580

INPUT: Joints 

ID 
Station 

(tt) 

135 18,373.5970 

136 18,393.0850 

137 18,412.5740 

138 18,432.0630 

139 18,451.5510 

140 18,471.0400 

141 18,479.0600 

142 18,486.9600 

143 18,506.4350 

144 18,525.9090 

145 18,545.3840 

146 18,564.8580 

147 18,584.3330 

148 18,603.8080 

149 18,623.2820 

150 18,642.7570 

151 18,662.2320 

152 18,681.7060 

153 18,701.1810 

154 18,720.6550 

155 18,740.1300 

156 18,748.0300 

1001 15,889.5000 

1101 15,877.3180 

1102 15,877.3180 

1103 15,876.7900 

1104 15,876.2630 

1105 15,875.7360 

1106 15,875.2400 

1201 15,901.6820 

1202 15,901.6820 

1203 15,902.2140 

1204 15,902.7450 

1205 15,903.2770 

LARSA 4D 

Transverse Offset Elevation 
Translation DDF Rotation DOF (tt) (tt) 

3.8900 

4.0600 

4.2200 

4.3800 

4.5300 

4.6900 

4.7600 

4.8200 

4.9700 

5.1300 

5.2800 

5.4300 

5.5800 

5.7300 

5.8800 

6.0200 

6.1700 

6.3100 

6.4500 

6.5900 

6.7300 

6.7900 

14.2650 

-22.5920 

-22.5920 

-24.1880 

-25.7830 

-27.3780 

-28.8770 . 

51.1230 

51.1230 

52.7310 

54.3380 

55.9460 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-80.5250 all free 

-80.1110 all free 

-73.6110 all free 

-65.6170 all free 

-57.6230 all free 

-49.6290 all free 

-42.1150 all free 

-80.9360 all free 

-74.4360 all free 

-66.4150 all free 

-58.3930 all free 

-50.3720 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-41 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 
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6581

INPUT: Joints 

ID 
Station 

(It) 

1206 15,903.7730 

1006 15,889.4850 

1007 15,889.4850 

2001 16,156.6000 

2101 16,156.6000 

2102 16,156.6000 

2103 16,156.6000 

2104 16,156.6000 

2105 16,156.6000 

2106 16,156.6000 

2201 16,156.6000 

2202 16,156.6000 

2203 16,156.6000 

2204 16,156.6000 

2205 16,156.6000 

2206 16,156.6000 

2006 16,156.6000 

2007 16,156.6000 

3001 16,619.1300 

3101 16,619.1300 

3102 16,619.1300 

3103 16,619.1300 

3104 16,619.1300 

3105 16,619.1300 

3106 16,619.1300 

3201 16,619.1300 

3202 16,619.1300 

3203 16,619.1300 

3204 16,619.1300 

3205 16,619.1300 

3206 16,619.1300 

3006 16,619.1300 

3007 16,619.1300 

4001 17,083.6500 

LARSA 40 

Transverse Offset Elevation Translation DOF Rotation DOF (It) (It) 

57.4470 

14.2200 

14.2200 

6.4750 

-19.5700 

-19.5700 

-21.5670 

-23.5640 

-25.5620 

-27.0540 

32.5190 

32.5190 

34.6400 

36.7620 

38.8850 

40.3940 

5.7100 

5.7100 

-2.8620 

-16.0900 

-16.0900 

-19.7980 

-23.5060 

-24.5382 

-26.0273 

10.3660 

10.3660 

14.2050 

18.0440 

19.1653 

20.6786 

-4.0000 

-4.0000 

-2.8620 

-42.8850 all free 

-42.5000 all free 

-33.0000 all free 

-90.8710 all free 

-90.1390 all free 

-80.6390 all free 

-70.5980 all free 

-60.5570 all free 

-50.5160 all free 

-43.0130 all free 

-91.6480 all free 

-82.1480 all free 

-71.6040 all free 

-61.0600 all free 

-50.5160 all free 

-43.0130 all free 

-43.0130 all free 

-33.5140 all free 

-103.0341 all free 

-102.5511 all free 

-93.0511 all free 

-74.3771 all free 

-55.7031 all free 

-50.5001 all free 

-43.0001 all free 

-103.6081 all free 

-94.1081 all free 

-75.0821 all free 

-56.0561 all free 

-50.5001 all free 

-43.0001 all free 

-43.0001 all free 

-33.5001 all free 

-112.7860 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC T5L-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-42 

Displacement UCS Assignment 
I 

Pier 1 Yes 

• 

Pier 1 Yes 

Pier 1 Yes 

Global Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier2 Yes 

Pier 2 Yes 

Pier2 Yes 

Pier2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Global Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier3 Yes 

Pier3 Yes 

Pier 3 Yes 

Global Yes 
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INPUT: Joints 

ID 
Station 

(It) 

4101 17,083.6500 

4102 17,083.6500 

4103 17,083.6500 

4104 17,083.6500 

4105 17,083.6500 

4106 17,083.6500 

4201 17,083.6500 

4202 17,083.6500 

4203 17,083.6500 

4204 17,083.6500 

4205 17,083.6500 

4206 17,083.6500 

4006 17,083.6500 

4007 17,083.6500 

5001 17,549.9700 

5101 17,549.9700 

5102 17,549.9700 

5103 17,549.9700 

5104 17,549.9700 

5105 17,549.9700 

5106 17,549.9700 

5201 17,549.9700 

5202 17,549.9700 

5203 17,549.9700 

5204 17,549.9700 

5205 17,549.9700 

5206 17,549.9700 

5006 17,549.9700 

5007 17,549.9700 

6001 18,014.7700 

6101 18,014.7700 

6102 18,014.7700 

6103 18,014.7700 

6104 18,014.7700 

LARSA 4D 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(tt) (It) 

-14.1380 

-14.1380 

-18.4970 

-22.8560 

-24.5381 

-26.0272 

8.4140 

8.4140 

12.9040 

17.3940 

19.1652 

20.6786 

-4.0000 

-4.0000 

-2.8020 

-13.2010 

-13.2010 

-17.8520 

-22.5030 

-24.4780 

-25.9672 

7.5970 

7.5970 

12.3790 

17.1610 

19.2252 

20.7386 

-3.9400 

-3.9400 

1.7860 

-15.2770 

-15.2770 

-19.8560 

-24.4350 

-112.3810 all free 

-102.8810 all free 

-80.9300 all free 

-58.9800 all free 

-50.5000 all free 

-43.0000 all free 

-113.2820 all free 

-103.7820 all free 

-81.5310 all free 

-59.2810 all free 

-50.5000 all free 

-43.0000 all free 

-43.0000 all free 

-33.5000 all free 

-117.1670 all free 

-116.7970 all free 

-107.2970 all free 

-83.8750 all free 

-60.4520 all free 

-50.5000 all free 

-43.0000 all free 

-117.6280 all free 

-108.1280 all free 

-84.4290 all free 

-60.7290 all free 

-50.5000 all free 

-43.0000 all free 

-43.0000 all free 

-33.5000 all free 

-116.3200 all free 

-115.7120 all free 

-106.2120 all free 

-83.1510 all free 

-60.0900 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-43 

Displacement UCS Assignment 

Pier4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier4 Yes 

Pier 4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Global Yes 
· 

Pier 5 Yes 

Pier 5 Yes 

Pier 5 Yes 

Pier5 Yes 

Pier 5 Yes 

Pier 5 Yes 
· 
· Pier 5 Yes 

Pier5 Yes 

Pier5 Yes 

Pier5 Yes 

Pier5 Yes 

Pier5 Yes 

Pier5 Yes 

Pier5 Yes 

Global Yes 

Pier6 Yes 

Pier6 Yes 

Pier6 Yes 

Pier 6 Yes 

Page 27 



6583

INPUT: Joints 

ID 
Station 

(tt) 

6105 18,014.7700 

6106 18,014.7700 

6201 18,014.7700 

6202 18,014.7700 

6203 18,014.7700 

6204 18,014.7700 

6205 18,014.7700 

6206 18,014.7700 

6006 18,014.7700 

6007 18,014.7700 

7001 18,479.0600 

7101 18,479.0600 

7102 18,479.0600 

7103 18,479.0600 

7104 18,479.0600 

7105 18,479.0600 

7106 18,479.0600 

7201 18,479.0600 

7202 18,479.0600 

7203 18,479.0600 

7204 18,479.0600 

7205 18,479.0600 

7206 18,479.0600 

7006 18,479.0600 

7007 18,479.0600 

8001 18,748.0300 

8101 18,754.8930 

8102 18,754.8930 

8103 18,755.6940 

8104 18,756.4950 

8105 18,757.2960 

8106 18,757.7100 

8201 18,741.1670 

8202 18,741.1670 

LARSA 4D 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(It) (tt) 

-26.3382 

-27.8273 

18.8490 

18.8490 

23.5940 

28.3380 

30.3654 

31.8787 

0.7000 

0.7000 

5.8270 

-14.8770 

-14.8770 

-18.1380 

-21.3980 

-24.6580 

-26.1460 

26.5310 

26.5310 

29.9550 

33.3790 

36.8030 

38.3180 

4.7600 

4.7600 

7.6480 

-17.0260 

-17.0260 

-19.9040 

-22.7830 

-25.6620 

-27.1520 

32.3210 

32.3210 

-50.5000 all free 

-43.0000 all free 

-117.0760 all free 

-107.5760 all free 

-84.0610 all free 

-60.5450 all free 

-50.5000 all free 

-43.0000 all free 

-43.0000 all free 

-33.5000 all free 

-110.0730 all free 

-109.2880 all free 

-99.7880 all free 

-83.3710 all free 

-66.9530 all free 

-50.5400 all free 

-43.0290 all free 

-110.9430 all free 

-101.4430 all free 

-84.4740 all free 

-67.5050 all free 

-50.5400 all free 

-43.0290 all free 

-43.0290 all free 

-33.5270 all free 

-100.9821 all free 

-99.8501 all free 

-93.3501 all free 

-78.8321 all free 

-64.3141 all free 

-49.7961 all free 

-42.2801 all free 

-102.1831 all free 

-95.6831 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-44 

Displacement UCS Assignment 

Pier 6 Yes 

Pier 6 Yes 

Pier 6 Yes 

Pier 6 Yes 

Pier 6 Yes 

Pier 6 Yes 

Pier 6 Yes 

Pier6 Yes 

Pier6 Yes 

Pier6 Yes 

Global Yes 

Pier 7 Yes 

Pier 7 Yes 

Pier 7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier 7 Yes 

Global Yes 

Pier7 Yes 

Pier7 Yes 

Pier 7 Yes 

Pier 8 Yes 

Pier 7 Yes 

Pier7 Yes 

Pier7 Yes 

Pier 7 Yes 

Pier 7 Yes 

Pier 8 Yes 
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INPUT: Joints 

ID 
Station 

(It) 

8203 18,740.3160 

8204 18,739.4660 

8205 18,738.6150 

8206 18,738.1940 

8006 18,748.2690 

8007 18,748.2690 

INPUT: Members 

ID I-Joint J-Joint Span 

1 1 2 -
2 2 3 -
3 3 4 

4 4 5 

5 5 6 -
6 6 7 -
7 7 8 -
8 8 9 -
9 9 10 -
10 10 11 -
11 11 12 -
12 12 13 -
13 13 14 

14 14 15 -
15 15 16 

16 16 17 -
17 17 18 

18 18 19 -
19 19 20 

20 20 21 

21 21 22 

22 22 23 

23 23 24 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF (It) 

Type 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

35.3790 

38.4360 

41.4940 

43.0090 

6.7900 

6.7900 

Section at Start 

SecUT 

Sect_2T 

Sect_3T 

Sect_4T 

Sect_5T 

Sect_6T 

Sect_7T 

Sect_8T 

Sect_9T 

SecUOT 

SecU1T 

SecU2T 

SecU3T 

SecU4T 

Sect_15T 

Sect 16T 

Sect 17T 

Sect 18T 

Sect 19T 

Sect 20T 

Sect 21T 

SecL22T 

Sect_23T 

(It) 

-80.5511 all free 

-65.4191 all free 

-50.2881 all free 

-42.7931 all free 

-42.5281 all free 

-33.0201 all free 

Prestress Section at End Material 
Force (kips) 

SecL2T FC_8 

SecL3T Fc 8 

SecL4T FC_8 

SecL5T FC_8 

SecL6T FC_8 

SectJT FC_8 

SecL8T FC_8 

SecL9T FC_8 

Sect_10T FC_8 

SecU1T FC_8 

SecU2T FC_8 

SecU3T FC_8 

SecU4T FC_8 

Sect_15T FC_8 

SecU6T FC_8 

SecU7T FC_8 

Sect 18T FC_8 

Sect 19T FC_8 

Sect 20T Fc 8 

Sect 21T Fc 8 

Sect_22T FC_8 

Sect_23T FC_8 

Sect_24T FC_8 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

all free 

all free 

all free 

all free 

all free 

all free 

Rigid Zone 
Length (It) from Start 

(x/Ll 

6.9533 0.0000 

19.574 0.0000 

19.5459 0.0000 

19.5274 0.0000 

19.5142 0.0000 

19.5051 0.0000 

19.5025 0.0000 

19.5012 0.0000 

19.5016 0.0000 

19.5281 0.0000 

19.5445 0.0000 

19.5592 0.0000 

19.579 0.0000 

19.6062 0.0000 

6.9432 0.0000 

6.914 0.0000 

19.756 0.0000 

19.7115 0.0000 

19.6794 0.0000 

19.6537 0.0000 

19.6168 0.0000 

19.5586 0.0000 

19.5326 0.0000 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-45 

Displacement UCS Assignment 

Pier 7 Yes 

Pier 7 Yes 

Pier8 Yes 

Pier8 Yes 

Pier 8 Yes 

Pier8 Yes 

Rigid Zone 
Orientation Castin Structure I 

from End Construction 
(x/Ll Angle (deg) g (day) 

Grouo 

0.0000 90.1500 0 Deck at pier and 

0.0000 90.2250 0 Deck 

0.0000 90.3370 0 Deck 

0.0000 90.4490 0 Deck 

0.0000 90.5600 0 Deck at pier and 

0.0000 90.6720 0 Deck 

0.0000 90.7830 0 Deck 
, 

I 

0.0000 90.8950 0 Deck 

0.0000 91.0070 0 Deck 

0.0000 91.1180 0 Deck 

0.0000 91.2300 0 Deck 

0.0000 91.3410 0 Deck 

0.0000 91.4530 0 Deck I 
I 

0.0000 91.5640 0 Deck at pier and 

0.0000 91.6400 0 Deck 

0.0000 91.6800 0 Deck I 

0.0000 91.7550 0 Deck at pier and 

0.0000 91.8670 0 Deck 

0.0000 91.9790 0 Deck 

0.0000 92.0900 0 Deck 

0.0000 92.2020 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

24 24 25 - Beam 

25 25 26 - Beam 

26 26 27 - Beam 

27 27 28 - Beam 

28 28 29 - Beam 

29 29 30 Beam 

30 30 31 Beam 

31 31 32 - Beam 

32 32 33 - Beam 

33 33 34 - Beam 

34 34 35 - Beam 

35 35 36 - Beam 

36 36 37 - Beam 

37 37 38 - Beam 

38 38 39 Beam 

39 39 40 - Beam 

40 40 41 - Beam 

41 41 42 - Beam 

42 42 43 - Beam 

43 43 44 - Beam 

44 44 45 - Beam 

45 45 46 Beam 

46 46 47 - Beam 

47 47 4S - Beam 

4S 4S 49 - Beam 

49 49 50 - Beam 

50 50 51 - Beam 

51 51 52 - Beam 

52 52 53 Beam 

53 53 54 Beam 

54 54 55 - Beam 

55 55 56 - Beam 

56 56 57 - Beam 

57 57 5S - Beam 

lARSA 40 

Section at Start 

Sect_24T 

Sect 25T 

Sect 26T 

Sect_27T 

Sect 28T 

Sect_29T 

Sect_30T 

Sect_31T 

Sect_32T 

Sect_33T 

Sect_34T 

Sect_35T 

Sect 36T 

SecL37T 

Sect_38T 

Sect_39T 

SecL40T 

Sect_41T 

Sect_42T 

Sect_43T 

Sect 44T 

Sect_45T 

Sect 46T 

Sect_47T 

SecL4ST 

Sect_49T 

Sect_50T 

Sect 51T 

Sect 52T 

Sect 53T 

Sect_54T 

Sect_55T 

Sect 56T 

Sect_57T 

Prestress Section at End Material 
Force (kips) 

Sect_25T FC_8 0.0000 

Sect_26T FC_8 0.0000 

Sect_27T Fc 8 0.0000 

Sect_2ST FC_8 0.0000 

Sect 29T FC_8 0.0000 

Sect_30T Fc_S 0.0000 

SecL31T Fc_S 0.0000 

Sect_32T Fc_S 0.0000 

Sect_33T Fc_S 0.0000 

Sect_34T FC_8 0.0000 

Sect_35T FC_8 0.0000 

Sect_36T FC_8 0.0000 

Sect_37T FC_8 0.0000 

SecL3ST FC_8 0.0000 

Sect_39T FC_8 0.0000 

Sect_40T Fc_S 0.0000 

Sect_41T FC_8 0.0000 

Sect_42T FC_8 0.0000 

Sect_43T Fc_S 0.0000 

Sect_44T Fc_S 0.0000 

SecL45T Fc S 0.0000 

Sect 46T Fc 8 0.0000 

Sect 47T Fc_S 0.0000 

Sect_4ST Fc_S 0.0000 

Sect_49T Fc_S 0.0000 

Sect_50T Fc_S 0.0000 

SecL51T FC_8 0.0000 

Sect_52T FC_8 0.0000 

Sect_53T Fc_S 0.0000 

SecL54T Fc_S 0.0000 

Sect 55T Fc S 0.0000 

Sect_56T Fc S 0.0000 

Sect 57T Fc_S 0.0000 

Sect_5ST Fc_S 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Lenglh (tt) from Start 

(x/D 

19.5254 0.0000 

19.5229 0.0000 

19.51S4 0.0000 

19.5153 0.0000 

19.5105 0.0000 

19.5075 0.0000 

19.504 0.0000 

19.5025 0.0000 

19.5002 0.0000 

19.4976 0.0000 

19.4979 0.0000 

19.5156 0.0000 

19.5338 0.0000 

19.5452 0.0000 

19.5612 0.0000 

19.5951 0.0000 

6.8951 0.0000 

7.S0S5 0.0000 

19.696 0.0000 

19.646S 0.0000 

19.6223 0.0000 

19.6026 0.0000 

19.5692 0.0000 

19.5231 0.0000 

19.50S6 0.0000 

19.5047 0.0000 

19.5054 0.0000 

19.5042 0.0000 

19.504 0.0000 

19.504S 0.0000 

19.5036 0.0000 

19.5034 0.0000 

19.5042 0.0000 

19.5031 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-46 

Rigid Zone 
Orientation Castin 

Structure I 
from End 

Angle (deg) g (day) 
Construction 

(x/D Grouo 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

58 58 59 - Beam 

59 59 60 - Beam 

60 60 61 - Beam 

61 61 62 - Beam 

62 62 63 - Beam 

63 63 64 - Beam 

64 64 65 - Beam 

65 65 66 - Beam 

66 66 67 - Beam 

67 67 68 - Beam 

68 68 69 - Beam 

69 69 70 - Beam 

70 70 71 - Beam 

71 71 72 - Beam 

72 72 73 - Beam 

73 73 74 - Beam 

74 74 75 Beam 

75 75 76 Beam 

76 76 77 Beam 

77 77 78 - Beam 

78 78 79 Beam 

79 79 80 Beam 

80 80 81 - Beam 

81 81 82 Beam 

82 82 83 Beam 

83 83 84 Beam 

84 84 85 - Beam 

85 85 86 Beam 

86 86 87 - Beam 

87 87 88 - Beam 

88 88 89 - Beam 

89 89 90 - Beam 

90 90 91 - Beam 

91 91 92 - Beam 

lARSA 40 

Section at Start 

Sect_58T 

Sect_59T 

Sect 60T 

Sect 61T 

Sect_62T 

Sect_63T 

Sect_64T 

Sect_65T 

Sect_66T 

Sect_67T 

Sect_68T 

Sect_69T 

SectJOT 

SectJ1T 

SectJ2T 

SectJ3T 

SectJ4T 

SecL75T 

SectJ6T 

SectJ7T 

SectJ8T 

SectJ9T 

Sect_80T 

Sect 81T 

Sect 82T 

SecL83T 

Sect_84T 

SecL85T 

Sect_86T 

Sect_87T 

Sect_88T 

Sect_89T 

Sect_90T 

Sect_91T 

Prestress Section at End Material 
Force (kips) 

Sect_59T FC_8 0.0000 

Sect_60T FC_8 0.0000 

Sect 61T Fc 8 0.0000 

Sect 62T Fc 8 0.0000 

Sect_63T FC_8 0.0000 

Sect_64T FC_8 0.0000 

SeCt_65T Fc_8 0.0000 

SecL66T FC_8 0.0000 

SecL67T FC_8 0.0000 

Sect_68T FC_8 0.0000 

Sect_69T FC_8 0.0000 

SectJOT Fc_8 0.0000 

SectJ1T FC_8 0.0000 

SectJ2T FC_8 0.0000 

SectJ3T FC_8 0.0000 

SectJ4T FC_8 0.0000 

SectJ5T FC_8 0.0000 

Sect_76T FC_8 0.0000 

SectJ7T FC_8 0.0000 

SectJ8T Fc_8 0.0000 

SectJ9T FC_8 0.0000 

Sect_80T FC_8 0.0000 

Sect_81T FC_8 0.0000 

Sect_82T FC_8 0.0000 

Sect 83T Fc 8 0.0000 

Sect_84T Fc 8 0.0000 

Sect_85T FC_8 0.0000 

Sect_86T FC_8 0.0000 

Sect_87T Fc_8 0.0000 

Sect_88T FC_8 0.0000 

Sect_89T FC_8 0.0000 

Sect_90T FC_8 0.0000 

Sect_91T FC_8 0.0000 

Sect_92T FC_8 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Rigid Zone 
Length (tt) tram Start 

(x/Ll 

19.5024 0.0000 

19.5025 0.0000 

19.5247 0.0000 

19.5464 0.0000 

19.5594 0.0000 

19.5771 0.0000 

19.6137 0.0000 

7.8033 0.0000 

8.7054 0.0000 

19.6729 0.0000 

19.6281 0.0000 

19.6051 0.0000 

19.587 0.0000 

19.5551 0.0000 

19.5143 0.0000 

19.5037 0.0000 

19.5008 0.0000 

19.5017 0.0000 

19.5006 0.0000 

19.5005 0.0000 

19.5014 0.0000 

19.5003 0.0000 

19.5002 0.0000 

19.5011 0.0000 

19.5 0.0000 

19.5004 0.0000 

19.5034 0.0000 

19.531 0.0000 

19.5562 0.0000 

19.5708 0.0000 

19.59 0.0000 

19.6281 0.0000 

8.7025 0.0000 

8.0644 0.0000 

c: \pwworking\sea \d0571170\ CRC TSl-SB91-04_FEE EQ1_20110315.lar 
last Analysis Run: 3/15/2011 4:22:38 PM 

4-47 

Rigid Zone 
Orientation Castin 

Structure I 
tram End Construction 

(x/D Angle (deg) g (day) Group 
• 0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

92 92 93 - Beam 

93 93 94 - Beam 

94 94 95 - Beam 

95 95 96 - Beam 

96 96 97 Beam 

97 97 98 - Beam 

98 98 99 - Beam 

99 99 100 - Beam 

100 100 101 - Beam 

101 101 102 - Beam 

102 102 103 - Beam 

103 103 104 - Beam 

104 104 105 - Beam 

105 105 106 - Beam 

106 106 107 - Beam 

107 107 108 - Beam 

108 108 109 - Beam 

109 109 110 - Beam 

110 110 111 - Beam 

111 111 112 - Beam 

112 112 113 - Beam 

113 113 114 - Beam 

114 114 115 - Beam 

115 115 116 - Beam 

116 116 117 - Beam 

117 117 118 - Beam 

118 118 119 Beam 

119 119 120 - Beam 

120 120 121 Beam 

121 121 122 - Beam 

122 122 123 Beam 

123 123 124 - Beam 

124 124 125 Beam 

125 125 126 - Beam 

LARSA 40 

Section at Start 

Sect 92T 

Sect 93T 

Sect_94T 

Sect_95T 

Sect_96T 

Sect_97T 

SecL98T 

Sect_99T 

Sect 100T 

SecUOn 

SecU02T 

SecU03T 

SecU04T 

SecU05T 

SecU06T 

SecU07T 

SecU08T 

Sect 109T 

SecU10T 

SecU1n 

SecU12T 

SecU13T 

SecU14T 

SecU15T 

SecU16T 

Sect 117T 

SecU18T 

SecU19T 

SecU20T 

SecU2n 

SecU22T 

SecU23T 

Sect 124T 

SecU25T 

Prestress Section at End Material Force (kips) 

Sect 93T Fc 8 0.0000 

Sect 94T Fc 8 0.0000 

SecL95T FC_8 0.0000 

Sect_96T FC_8 0.0000 

Sect_97T FC_8 0.0000 

Sect_98T FC_8 0.0000 

Sect_99T FC_8 0.0000 

SecUOOT Fc 8 0.0000 

Sect 10n Fc 8 0.0000 

SecU02T FC_8 0.0000 

SecU03T FC_8 0.0000 

SecU04T FC_8 0.0000 

SecU05T FC_8 0.0000 

SecU06T FC_8 0.0000 

SecU07T FC_8 0.0000 

SecU08T FC_8 0.0000 

SecU09T FC_8 0.0000 

Sect 110T Fc 8 0.0000 

SecU11T Fc 8 0.0000 

SecU12T FC_8 0.0000 

SecU13T Fc_8 0.0000 

SecU14T FC_8 0.0000 

SecU15T FC_8 0.0000 

SecU16T FC_8 0.0000 

SecU17T FC_8 0.0000 

SecU18T Fc_8 0.0000 

Sect 119T FC_8 0.0000 

Sect 120T Fc 8 0.0000 

Sect 121T Fc 8 0.0000 

SecU22T Fc_8 0.0000 

SecU23T Fc 8 0.0000 

SecU24T FC_8 0.0000 

SecU25T FC_8 0.0000 

SecU26T FC_8 0.0000 , 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Rigid Zone 
Length (ft) from Start 

(xIL) 

19.646 0.0000 

19.6038 0.0000 

19.583 0.0000 

19.5667 0.0000 

19.5396 0.0000 

19.5052 0.0000 

19.4974 0.0000 

19.4976 0.0000 

19.4985 0.0000 

19.4994 0.0000 

19.5012 0.0000 

19.4997 0.0000 

19.5021 0.0000 

19.5029 0.0000 

19.5037 0.0000 

19.5048 0.0000 

19.5059 0.0000 

19.5167 0.0000 

19.5561 0.0000 

19.5826 0.0000 

19.598 0.0000 

19.6187 0.0000 

19.6623 0.0000 

8.0725 0.0000 

8.0324 0.0000 

19.6364 0.0000 

19.5951 0.0000 

19.5774 0.0000 

19.5626 0.0000 

19.5393 0.0000 

19.5063 0.0000 

19.4993 0.0000 

19.5004 0.0000 

19.5001 0.0000 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-48 

Rigid Zone Orientation Castin Structure I 
from End Construction 

(xIL) Angle (deg) g (day) Group 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
! 

0.0000 92.2910 0 Deck I 

0.0000 92.2910 0 Deck I 

0.0000 92.2910 0 Deck I 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

126 126 127 - Beam 

127 127 128 - Beam 

128 . 128 129 - Beam 

129 129 130 - Beam 

130 130 131 - Beam 

131 131 132 - Beam 

132 132 133 - Beam 

133 133 134 - Beam 

134 134 135 - Beam 

135 135 136 - Beam 

136 136 137 - Beam 

137 137 138 - Beam 

138 138 139 - Beam 

139 139 140 - Beam 

140 140 141 - Beam 

141 141 142 - Beam 

142 142 143 - Beam 

143 143 144 - Beam 

144 144 145 - Beam 

145 145 146 - Beam 

146 146 147 - Beam 

147 147 148 - Beam 

148 148 149 - Beam 

149 149 150 - Beam 

150 150 151 - Beam 

151 151 152 - Beam 

152 152 153 - Beam 

153 153 154 - Beam 

154 154 155 - Beam 

155 155 156 - Beam 

1001 1101 1001 - Beam 

1002 1001 1201 - Beam 

1101 1101 1102 - Beam 

1102 1102 1103 - Beam , 

LARSA 40 

Section at Start 

SecU26T 

SecU27T 

SecU28T 

SecU29T 

Sect_130T 

SecU31T 

Sect 132T 

SecU33T 

SecU34T 

SecU35T 

SecU36T 

SecU37T 

SecU38T 

SecU39T 

SecU40T 

SecU41T 

SecU42T 

SecU43T 

Sect 144T 

SecU45T 

SecU46T 

SecU47T 

SecU48T 

Sect':'149T 

SecU50T 

SecU51T 

SecU52T 

SecU53T 

SecU54T 

SecU55T 

Rigid Link 

Rigid Link 

Rigid Link 

P1 Column 

Prestress Section at End Material Force (kips) 

SecU27T FC_8 0.0000 

SecU28T FC_8 0.0000 

SecU29T FC_8 0.0000 

SecU30T Fc_8 0.0000 

SecU31T Fc 8 0.0000 

SecU32T FC_8 0.0000 

Sect 133T FC_8 0.0000 

SecU34T FC_8 0.0000 

SecU35T FC_8 0.0000 

SecU36T Fc_8 0.0000 

SecU37T FC_8 0.0000 

SecU38T FC_8 0.0000 

SecU39T FC_8 0.0000 

SecU40T FC_8 0.0000 

SecU41T FC_8 0.0000 

SecU42T Fc_8 0.0000 

SecU43T FC_8 0.0000 

SecU44T FC_8 0.0000 

Sect 145T Fc 8 0.0000 

SecU46T FC_8 0.0000 

SecU47T Fc_8 0.0000 

SecU48T FC_8 0.0000 

SecU49T FC_8 0.0000 

SecU50T FC_8 0.0000 

SecU51T FC_8 0.0000 

SecU52T FC_8 0.0000 

SecU53T FC_8 0.0000 

SecU54T FC_8 0.0000 

SecU55T FC_8 0.0000 

SecU56T FC_8 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (ft) from Start 

(x/L) 

19.5021 0.0000 

19.5029 0.0000 

19.5028 0.0000 

19.5047 0.0000 

19.5055 0.0000 

19.5053 0.0000 

19.5074 0.0000 

19.5094 0.0000 

19.5245 0.0000 

19.5691 0.0000 

19.5977 0.0000 

19.617 0.0000 

19.6379 0.0000 

19.6808 0.0000 

8.0308 0.0000 

7.91 0.0000 

19.6198 0.0000 

19.5868 0.0000 

19.5707 0.0000 

19.5564 0.0000 

19.5384 0.0000 

19.5088 0.0000 

19.5037 0.0000 

19.5068 0.0000 

19.5091 0.0000 

19.5159 0.0000 

19.5286 0.0000 

19.5427 0.0000 

19.5707 0.0000 

7.9469 0.0000 

38.818 0.0000 

38.8188 0.0000 

6.5 0.0000 

8.1545 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-49 

Rigid Zone Orientation Castin Structure I 
from End Angle (deg) g (day) Construction 

(x/Ll Grouo 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -90.0000 0 (none) 

0.0000 0.0000 0 Column Bottom 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

1103 1103 1104 - Beam 

1104 1104 1105 Beam 

1105 1105 1106 Beam 

1201 1201 1202 - Beam 

1202 1202 1203 - Beam 

1203 1203 1204 - Beam 

1204 1204 1205 - Beam 

1205 1205 1206 - Beam 

1011 1106 1006 - Beam 

1012 1006 1206 - Beam 

1006 1006 1007 - Beam 

1007 1007 1 - Beam 

2001 2101 2001 Beam 

2002 2001 2201 - Beam 

2101 2101 2102 - Beam 

2102 2102 2103 - Beam 

2103 2103 2104 - Beam 

2104 2104 2105 - Beam 

2105 2105 2106 - Beam 

2201 2201 2202 - Beam 

2202 2202 2203 - Beam 

2203 2203 2204 - Beam 

2204 2204 2205 - Beam 

2205 2205 2206 Beam 

2011 2106 2006 - Beam 

2012 2006 2206 - Beam 

2006 2006 2007 Beam 

2007 2007 16 - Beam 

3001 3101 3001 - Beam 

3002 3001 3201 - Beam 

3101 3101 3102 - Beam 

3102 3102 3103 - Beam 

3103 3103 3104 - Beam 

3104 3104 3105 - Beam 

LARSA 40 

Section at Start 

P1_Column 

P1_Column 

Rigid Link 

Rigid Link 

P1_Column 

P1 Column 

P1 Column 

Rigid Link 

Abut Pier Cap 

Abut Pier Cap 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

P2_Column 

P2_Column 

P2_Column 

Rigid Link 

Rigid Link 

P2_Column 

P2_Column 

P2_Column 

Rigid Link 

Typ Pier Cap 

Typ Pier Cap 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Prestress Section at End Material 
Force (kips) 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (It) from Start 

{x/D 

8.1544 0.0000 

8.1546 0.0000 

7.6651 0.0000 

6.5 0.0000 

8.2202 0.0000 

8.221 0.0000 

8.2205 0.0000 

7.6733 0.0000 

45.3902 0.0000 

45.5272 0.0000 

9.5 0.0000 

20.3204 0.0000 

26.0341 0.0000 

26.0331 0.0000 

9.5 0.0000 

10.1808 0.0000 

10.1808 0.0000 

10.1809 0.0000 

7.6074 0.0000 

9.5 0.0000 

10.8153 0.0000 

10.8155 0.0000 

10.8157 0.0000 

7.696 0.0000 

32.764 0.0000 

34.684 0.0000 

9.499 0.0000 

14.245 0.0000 

13.2175 0.0000 

13.2175 0.0000 

9.5 0.0000 

18.8926 0.0000 

18.8926 0.0000 

5.2638 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:3B PM 

4-50 

Rigid Zone 
Orientation Castin Structure I 

from End Construction 
(xIL) Angle (deg) g (day) Group 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -90.0000 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 14.5380 0 Rigid Super 

0.0000 14.5380 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -77.5780 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -77.5780 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 12.4220 0 Rigid Super 

0.0000 12.4220 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -80.7224 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

3105 3105 3106 - Beam 

3201 3201 3202 - Beam 

3202 3202 3203 - Beam 

3203 3203 3204 - Beam 

3204 3204 3205 - Beam 

3205 3205 3206 - Beam 

3011 3106 3006 - Beam 

3012 3006 3206 - Beam 

3006 3006 3007 - Beam 

3007 3007 41 - Beam 

4001 4101 4001 - Beam 

4002 4001 4201 - Beam 

4101 4101 4102 - Beam 

4102 4102 4103 - Beam 

4103 4103 4104 - Beam 

4104 4104 4105 - Beam 

4105 4105 4106 - Beam 

4201 4201 4202 - Beam 

4202 4202 4203 - Beam 

4203 4203 4204 - Beam 

4204 4204 4205 - Beam 

4205 4205 4206 - Beam 

4011 4106 4006 - Beam 

4012 4006 4206 - Beam 

4006 4006 4007 - Beam 

4007 4007 66 - Beam 

5001 5101 5001 - Beam 

5002 5001 5201 - Beam 

5101 5101 5102 - Beam 

5102 5102 5103 - Beam 

5103 5103 5104 - Beam 

5104 5104 5105 - Beam 

5105 5105 5106 - Beam 

5201 5201 5202 - Beam 

LARSA 40 

Section at Start 

Typ Pier Column 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Prestress 
Section at End Material 

Force (kips) 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) F c _6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc_6 weightless 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (ft) from Start 

(x/U 

7.5878 0.0000 

9.5 0.0000 

19.5593 0.0000 

19.5593 0.0000 

5.7118 0.0000 

7.7102 0.0000 

22.0273 0.0000 

24.6786 0.0000 

9.5 0.0000 

15.078 0.0000 

11.2671 0.0000 

11.2671 0.0000 

9.5 0.0000 

22.208 0.0000 

22.2071 0.0000 

8.579 0.0000 

7.5878 0.0000 

9.5 0.0000 

22.8748 0.0000 

22.8738 0.0000 

9.027 0.0000 

7.7102 0.0000 

22.0272 0.0000 

24.6786 0.0000 

9.5 0.0000 

15.09 0.0000 

10.3908 0.0000 

10.3908 0.0000 

9.5 0.0000 

23.6963 0.0000 

23.6972 0.0000 

10.0683 0.0000 

7.5878 0.0000 

9.5 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-51 

Rigid Zone 
Orientation Caslin Structure I 

from End Construction 
(x/U Angle (deg) g (day) Group 

0.0000 0.0000 0 (none) 

0.0000 -80.7224 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 9.2776 0 Rigid Super 

0.0000 9.2776 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -86.6872 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -86.6872 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 3.3128 0 Rigid Super 

0.0000 3.3128 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -92.3673 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -92.3673 0 (none) 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

5202 5202 5203 - Beam 

5203 5203 5204 Beam 

5204 5204 5205 Beam 

5205 5205 5206 - Beam 

5011 5106 5006 Beam 

5012 5006 5206 Beam 

5006 5006 5007 - Beam 

5007 5007 91 - Beam 

6001 6101 6001 - Beam 

6002 6001 6201 - Beam 

6101 6101 6102 - Beam 

6102 6102 6103 - Beam 

6103 6103 6104 - Beam 

6104 6104 6105 - Beam 

6105 6105 6106 - Beam 

6201 6201 6202 - Beam 

6202 6202 6203 - Beam 

6203 6203 6204 - Beam 

6204 6204 6205 - Beam 

6205 6205 6206 - Beam 

6011 6106 6006 - Beam 

6012 6006 6206 - Beam 

6006 6006 6007 - Beam 

6007 6007 116 - Beam 

7001 7101 7001 - Beam 

7002 7001 7201 - Beam 

7101 7101 7102 Beam 

7102 7102 7103 Beam 

7103 7103 7104 - Beam 

7104 7104 7105 - Beam 

7105 7105 7106 - Beam 

7201 7201 7202 - Beam 

7202 7202 7203 - Beam 

7203 7203 7204 - Beam 

LARSA 40 

Section at Start 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

P7 Column 

P7_Column 

P7 Column 

Rigid Link 

Rigid Link 

P7_Column 

P7_Column 

Prestress Section at End Material 
Force (kips) 

(same as start) FC_6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc_6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (tt) from Start 

(x/L) 

24.3633 0.0000 

24.3643 0.0000 

10.5158 0.0000 

7.7102 0.0000 

22.0272 0.0000 

24.6786 0.0000 

9.5 0.0000 

15.082 0.0000 

17.0495 0.0000 

17.0495 0.0000 

9.5 0.0000 

23.331 0.0000 

23.331 0.0000 

9.7021 0.0000 

7.5878 0.0000 

9.5 0.0000 

24.1742 0.0000 

24.1749 0.0000 

10.3267 0.0000 

7.7102 0.0000 

28.5273 0.0000 

31.1787 0.0000 

9.5 0.0000 

14.431 0.0000 

20.6875 0.0000 

20.6875 0.0000 

9.5 0.0000 

16.6094 0.0000 

16.6102 0.0000 

16.6053 0.0000 

7.5984 0.0000 

9.5 0.0000 

17.4447 0.0000 

17.4447 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-52 

Rigid Zone 
Orientation Castin 

Structure I 
from End Construction 

(xlL) 
Angle (deg) g (day) Group 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -2.3673 0 Rigid Super 

0.0000 -2.3673 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -98.1027 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -98.1027 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -8.1027 0 Rigid Super 

0.0000 -8.1027 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -104.1468 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -104.1468 0 (none) i 

0.0000 0.0000 0 Column Bottom I 

0.0000 0.0000 0 (none) 
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INPUT: Members 

10 I-Joint J-Joint Span Type 

7204 7204 7205 - Beam 

7205 7205 7206 - Beam 

7011 7106 7006 - Beam 

7012 7006 7206 - Beam 

7006 7006 7007 - Beam 

7007 7007 141 Beam 

8001 8101 8001 - Beam 

8002 8001 8201 - Beam 

8101 8101 8102 - Beam 

8102 8102 8103 - Beam 

8103 8103 8104 - Beam 

8104 8104 8105 - Beam 

8105 8105 8106 Beam 

8201 8201 8202 - Beam 

8202 8202 8203 - Beam 

8203 8203 8204 - Beam 

8204 8204 8205 Beam 

8205 8205 8206 - Beam 

8011 8106 8006 - Beam 

8012 8006 8206 - Beam 

8006 8006 8007 Beam 

8007 8007 156 Beam 

INPUT: Member End Offsets 
I-Offset 

10 X 
(ft) 

1 0.0000 

2 0.0000 

3 0.0000 

4 0.0000 

5 0.0000 

6 0.0000 

7 0.0000 

LARSA 40 

Section at Start 

P7 Column 

Rigid link 

Typ Pier Cap 

Typ Pier Cap 

Rigid link 

Rigid link 

Rigid link 

Rigid link 

Rigid link 

P8_Column 

P8 Column 

P8 Column 

Rigid Link 

Rigid Link 

P8_Column 

P8_Column 

P8_Column 

Rigid Link 

Abut Pier Cap 

Abut Pier Cap 

Rigid Link 

Rigid Link 

I-Offset 
Y 

(ft) 

0.0350 

0.0500 

0.0670 

0.0820 

0.0960 

0.1110 

0.1270 

Prestress Section at End Material Length (It) 
Force (kips) 

(same as start) Fc 6 0.0000 17.4407 

(same as start) Fc 6 weightless 0.0000 7.7214 

(same as start) FC_6 0.0000 30.906 

(same as start) FC_6 0.0000 33.558 

(same as start) FC_6 weightless 0.0000 9.502 

(same as start) FC_6 weightless 0.0000 14.301 

(same as start) FC_6 weightless 0.0000 25.5898 

(same as start) FC_6 weightless 0.0000 25.599 

(same as start) Fc_6 weightless 0.0000 6.5 

(same as start) FC_6 0.0000 14.6881 

(same as start) FC_6 0.0000 14.6882 

(same as start) FC_6 0.0000 14.6882 

(same as start) Fc 6 weightless 0.0000 7.604 

(same as start) FC_6 weightless 0.0000 6.5 

(same as start) FC_6 0.0000 15.6026 

(same as start) FC_6 0.0000 15.6023 

(same as start) FC_6 0.0000 15.6017 

(same as start) FC_6 weightless 0.0000 7.7282 

(same as start) FC_6 0.0000 35.2248 

(same as start) FC_6 0.0000 37.6092 

(same as start) FC_6 weightless 0.0000 9.508 

(same as start) FC_6 weightless 0.0000 19.9297 

I-Offset J-Offset 
Z 

(ft) 

-13.2170 

-12.6800 

-11.4070 

-10.4830 

-9.8200 

-9.4250 

-9.3040 

CRC-06 EQ No-Scour Shaft 
C. Werts 

X 
(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Rigid Zone 
from Start 

{x'll 
0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-53 

Rigid Zone 
Orientation Castin Structure' 

from End Construction 
{x'll 

Angle (deg) g (day) Group 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 -14.1468 0 Rigid Super 

0.0000 -14.1468 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 
· 

0.0000 -90.0000 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -90.0000 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 
• 

0.0000 0.0000 0 Column Top • 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 
• 

0.0000 90.0000 0 (none) 

0.0000 -17.6058 0 Rigid Super 

0.0000 180.0000 0 Rigid Super 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.0500 -12.6800 

0.0670 -11.4070 

0.0820 -10.4830 

0.0960 -9.8200 

0.1110 -9.4250 

0.1270 -9.3040 

0.1450 -9.2900 
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INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

8 0.0000 

9 0.0000 

10 0.0000 

11 0.0000 

12 0.0000 

13 0.0000 

14 0.0000 

15 0.0000 

16 0.0000 

17 0.0000 

18 0.0000 

19 0.0000 

20 0.0000 

21 0.0000 

22 0.0000 

23 0.0000 

24 0.0000 

25 0.0000 

26 0.0000 

27 0.0000 

28 0.0000 

29 0.0000 

30 0.0000 

31 0.0000 

32 0.0000 

33 0.0000 

34 0.0000 

35 0.0000 

36 0.0000 

37 0.0000 

38 0.0000 

39 0.0000 

40 0.0000 

41 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.1450 

0.1650 

0.1970 

0.2470 

0.3090 

0.3810 

0.4650 

0.5520 

0.5650 

0.5900 

0.5510 

0.5110 

0.4710 

0.4310 

0.3920 

0.3650 

0.3590 

0.3570 

0.3560 

0.3550 

0.3540 

0.3530 

0.3510 

0.3500 

0.3500 

0.3500 

0.3550 

0.3780 

0.4290 

0.4920 

0.5630 

0.6430 

0.7370 

0.7410 

I-Offset 
Z 

(ft) 

-9.2900 

-9.4020 

-10.0990 

-11.5120 

-13.1770 

-15.0060 

-17.0220 

-19.2960 

-19.2750 

-19.2690 

-16.8910 

-14.7970 

-12.9080 

-11.2020 

-9.7960 

-9.1150 

-8.9640 

-8.9360 

-8.9080 

-8.8790 

-8.8490 

-8.8180 

-8.7870 

-8.7580 

-8.7570 

-8.7570 

-8.8850 

-9.4540 

-10.7140 

-12.3050 

-14.0850 

-16.0640 

-18.4340 

-18.5240 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

J-Offset 
X 
(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/20114:22:38 PM 

4-54 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.1650 -9.4020 

0.1970 -10.0990 

0.2470 -11.5120 

0.3090 -13.1770 

0.3810 -15.0060 

0.4650 -17.0220 

0.5520 -19.2960 

0.5650 -19.2750 

0.5900 -19.2690 

0.5510 -16.8910 

0.5110 -14.7970 

0.4710 -12.9080 ! 

0.4310 -11.2020 

0.3920 -9.7960 

0.3650 -9.1150 

0.3590 -8.9640 

0.3570 -8.9360 

0.3560 -8.9080 

0.3550 -8.8790 

0.3540 -8.8490 

0.3530 -8.8180 

0.3510 -8.7870 

0.3500 -8.7580 

0.3500 -8.7570 

0.3500 -8.7570 

0.3550 -8.8850 

0.3780 -9.4540 

0.4290 -10.7140 

0.4920 -12.3050 

0.5630 -14.0850 

0.6430 -16.0640 • 

0.7370 -18.4340 

0.7410 -18.5240 

0.7370 -18.4220 
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INPUT: Member End Offsets 
I-Offset 

10 X 
(ft) 

42 0.0000 

43 0.0000 

44 0.0000 

45 0.0000 

46 0.0000 

47 0.0000 

48 0.0000 

49 0.0000 

50 0.0000 

51 0.0000 

52 0.0000 

53 0.0000 

54 0.0000 

55 0.0000 

56 0.0000 

57 0.0000 

58 0.0000 

59 0.0000 

60 0.0000 

61 0.0000 

62 0.0000 

63 0.0000 

64 0.0000 

65 0.0000 

66 0.0000 

67 0.0000 

68 0.0000 

69 0.0000 

70 0.0000 

71 0.0000 

72 0.0000 

73 0.0000 

74 0.0000 

75 0.0000 

LARSA 40 

I·Offset 
Y 
(ft) 

0.7370 

0.6420 

0.5630 

0.4920 

0.4280 

0.3780 

0.3550 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3550 

0.3780 

0.4280 

0.4920 

0.5630 

0.6420 

0.7370 

0.7410 

0.7360 

0.6420 

0.5630 

0.4910 

0.4270 

0.3770 

0.3550 

0.3500 

0.3500 

I-Offset 
Z 

(ft) 

·18.4220 

·16.0600 

·14.0770 

·12.2900 

·10.6910 

·9.4380 

·8.8850 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.7570 

·8.8850 

·9.4380 

·10.6910 

·12.2900 

·14.0770 

·16.0600 

·18.4220 

·18.5240 

·18.4100 

·16.0560 

·14.0680 

·12.2750 

·10.6690 

·9.4230 

·8.8850 

·8.7570 

·8.7570 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J·Offset 
x 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:3B PM 

4-55 

J·Offset J·Offset 
y z 
(tt) (ft) 

0.6420 ·16.0600 

0.5630 ·14.0770 

0.4920 ·12.2900 

0.4280 ·10.6910 

0.3780 ·9.4380 

0.3550 ·8.8850 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3550 ·8.8850 

0.3780 ·9.4380 

0.4280 ·10.6910 

0.4920 ·12.2900 

0.5630 ·14.0770 

0.6420 ·16.0600 

0.7370 ·18.4220 

0.7410 ·18.5240 

0.7360 ·18.4100 

0.6420 ·16.0560 

0.5630 ·14.0680 

0.4910 ·12.2750 

0.4270 ·10.6690 

0.3770 ·9.4230 

0.3550 ·8.8850 

0.3500 ·8.7570 

0.3500 ·8.7570 

0.3500 ·8.7570 
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INPUT: Member End Offsets 
I-Offset 

10 X 
1ft) 

76 0.0000 

77 0.0000 

78 0.0000 

79 0.0000 

80 0.0000 

81 0.0000 

82 0.0000 

83 0.0000 

84 0.0000 

85 0.0000 

86 0.0000 

87 0.0000 

88 0.0000 

89 0.0000 

90 0.0000 

91 0.0000 

92 0.0000 

93 0.0000 

94 0.0000 

95 0.0000 

96 0.0000 

97 0.0000 

98 0.0000 

99 0.0000 

100 0.0000 

101 0.0000 

102 0.0000 

103 0.0000 

104 0.0000 

105 0.0000 

106 0.0000 

107 0.0000 

108 0.0000 

109 0.0000 

LARSA 40 

I-Offset 

(~) 
0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3550 

0.3770 

0.4270 

0.4910 

0.5630 

0.6420 

0.7360 

0.7410 

0.7370 

0.6420 

0.5630 

0.4910 

0.4270 

0.3780 

0.3560 

0.3520 

0.3530 

0.3530 

0.3540 

0.3550 

0.3560 

0.3560 

0.3570 

0.3580 

0.3580 

0.3640 

I-Offset 
Z 

(ft) 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.8850 

-9.4230 

-10.6690 

-12.2750 

-14.0680 

-16.0560 

-18.4100 

-18.5240 

-18.4180 

-16.0590 

-14.0750 

-12.2860 

-10.6850 

-9.4400 

-8.9080 

-8.7990 

-8.8180 

-8.8350 

-8.8530 

-8.8710 

-8.8880 

-8.8880 

-8.9210 

-8.9380 

-8.9540 

-9.0940 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 
(It) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-56 

J-Offset J-Offset 

I~\ (~) 
0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3550 -8.8850 

0.3770 -9.4230 

0.4270 -10.6690 

0.4910 -12.2750 

0.5630 -14.0680 

0.6420 -16.0560 

0.7360 -18.4100 

0.7410 -18.5240 

0.7370 -18.4180 

0.6420 -16.0590 

0.5630 -14.0750 

0.4910 -12.2860 

0.4270 -10.6850 

0.3780 -9.4400 

0.3560 -8.9080 

0.3520 -8.7990 

0.3530 -8.8180 

0.3530 -8.8350 

0.3540 -8.8530 

0.3550 -8.8710 

0.3560 -8.8880 

0.3560 -8.8880 

0.3570 -8.9210 

0.3580 -8.9380 

0.3580 -8.9540 

0.3640 -9.0940 

0.3890 -9.7260 
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INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

110 0.0000 

111 0.0000 

112 0.0000 

113 0.0000 

114 0.0000 

115 0.0000 

116 0.0000 

117 0.0000 

118 0.0000 

119 0.0000 

120 0.0000 

121 0.0000 

122 0.0000 

123 0.0000 

124 0.0000 

125 0.0000 

126 0.0000 

127 0.0000 

128 0.0000 

129 0.0000 

130 0.0000 

131 0.0000 

132 0.0000 

133 0.0000 

134 0.0000 

135 0.0000 

136 0.0000 

137 0.0000 

138 0.0000 

139 0.0000 

140 0.0000 

141 0.0000 

142 0.0000 

143 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.3890 

0.4440 

0.5120 

0.5850 

0.6670 

0.7630 

0.7670 

0.7630 

0.6670 

0.5850 

0.5120 

0.4450 

0.3910 

0.3660 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3620 

0.3620 

0.3670 

0.3930 

0.4490 

0.5160 

0.5910 

0.6730 

0.7690 

0.7710 

0.7690 

0.6750 

I-Offset 
Z 

(ft) 

-9.7260 

-11.0980 

-12.7880 

-14.6310 

-16.6670 

-19.0680 

-19.1660 

-19.0690 

-16.6670 

-14.6310 

-12.7900 

-11.1260 

-9.7670 

-9.1410 

-9.0190 

-9.0190 

-9.0190 

-9.0190 

-9.0190 

-9.0220 

-9.0290 

-9.0360 

-9.0440 

-9.0510 

-9.1800 

-9.8260 

-11.2140 

-12.9030 

-14.7730 

-16.8310 

-19.2200 

-19.2650 

-19.2260 

-16.8700 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 
(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-57 

J-Of!set J-Offset 
Y Z 
(ft) (ft) 

0.4440 -11.0980 

0.5120 -12.7880 

0.5850 -14.6310 

0.6670 -16.6670 

0.7630 -19.0680 

0.7670 -19.1660 

0.7630 -19.0690 

0.6670 -16.6670 

0.5850 -14.6310 

0.5120 -12.7900 

0.4450 -11.1260 

0.3910 -9.7670 

0.3660 -9.1410 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0220 

0.3610 -9.0290 

0.3610 -9.0360 

0.3620 -9.0440 

0.3620 -9.0510 

0.3670 -9.1800 

0.3930 -9.8260 

0.4490 -11.2140 

0.5160 -12.9030 

0.5910 -14.7730 

0.6730 -16.8310 

0.7690 -19.2200 

0.7710 -19.2650 

0.7690 -19.2260 

0.6750 -16.8700 

0.5930 -14.8310 
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INPUT: Member End Offsets - ..... _ .. --- - - - -
I-Offset 

ID X 
(ft) 

144 0.0000 

145 0.0000 

146 0.0000 

147 0.0000 

148 0.0000 

149 0.0000 

150 0.0000 

151 0.0000 

152 0.0000 

153 0.0000 

154 0.0000 

155 0.0000 

1001 0.0000 

1002 0.0000 

1101 0.0000 

1102 0.0000 

1103 0.0000 

1104 0.0000 

1105 0.0000 

1201 0.0000 

1202 0.0000 

1203 0.0000 

1204 0.0000 

1205 0.0000 

1011 0.0000 

1012 0.0000 

1006 0.0000 

1007 0.0000 

2001 0.0000 

2002 0.0000 

2101 0.0000 

2102 0.0000 

2103 0.0000 

2104 0.0000 

LARSA 40 

I-Offset 
Y 
(ft) 

0.5930 

0.5190 

0.4520 

0.3970 

0.3700 

0.3660 

0.3660 

0.3700 

0.3850 

0.4110 

0.4480 

0.4990 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

-14.8310 

-12.9840 

-11.3080 

-9.9150 

-9.2590 

-9.1440 

-9.1500 

-9.2520 

-9.6310 

-10.2840 

-11.2010 

-12.4850 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(fO 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC T5L-5B91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-58 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.5190 -12.9840 

0.4520 -11.3080 

0.3970 -9.9150 

0.3700 -9.2590 

0.3660 -9.1440 

0.3660 -9.1500 

0.3700 -9.2520 

0.3850 -9.6310 

0.4110 -10.2840 

0.4480 -11.2010 

0.4990 -12.4850 

0.5240 -13.0980 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -12.6800 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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INPUT: Member End Offsets 
I-Offset 

10 X 
(ft) 

2105 0.0000 

2201 0.0000 

2202 0.0000 

2203 0.0000 

2204 0.0000 

2205 0.0000 

2011 0.0000 

2012 0.0000 

2006 0.0000 

2007 0.0000 

3001 0.0000 

3002 0.0000 

3101 0.0000 

3102 0.0000 

3103 0.0000 

3104 0.0000 

3105 0.0000 

3201 0.0000 

3202 0.0000 

3203 0.0000 

3204 0.0000 

3205 0.0000 

3011 0.0000 

3012 0.0000 

3006 0.0000 

3007 0.0000 

4001 0.0000 

4002 0.0000 

4101 0.0000 

4102 0.0000 

4103 0.0000 

4104 0.0000 

4105 0.0000 

4201 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

c:\pwworking\sea \d0571170\ CRC TSL-S891-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/20114:22:38 PM 

4-59 

J-Offset J-Offset 
Y Z 

(ft) (ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -19.2690 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -18.4220 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

4202 0.0000 

4203 0.0000 

4204 0.0000 

4205 0.0000 

4011 0.0000 

4012 0.0000 

4006 0.0000 

4007 0.0000 

5001 0.0000 

5002 0.0000 

5101 0.0000 

5102 0.0000 

5103 0.0000 

5104 0.0000 

5105 0.0000 

5201 0.0000 

5202 0.0000 

5203 0.0000 

5204 0.0000 

5205 0.0000 

5011 0.0000 

5012 0.0000 

5006 0.0000 

5007 0.0000 

6001 0.0000 

6002 0.0000 

6101 0.0000 

6102 0.0000 

6103 0.0000 

6104 0.0000 

6105 0.0000 

6201 0.0000 

6202 0.0000 

6203 0.0000 

LARSA 40 

I-Offset 
Y 
(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

c: \pwworking\sea \dOS71170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run ~ 3/15/2011 4:22:38 PM 

4-60 

J-Offset J-Offset 
Y Z 

(ft) (ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -18.4100 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -18.4180 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

6204 0.0000 

6205 0.0000 

6011 0.0000 

6012 0.0000 

6006 0.0000 

6007 0.0000 

7001 0.0000 

7002 0.0000 

7101 0.0000 

7102 0.0000 

7103 0.0000 

7104 0.0000 

7105 0.0000 

7201 0.0000 

7202 0.0000 

7203 0.0000 

7204 0.0000 

7205 0.0000 

7011 0.0000 

7012 0.0000 

7006 0.0000 

7007 0.0000 

8001 0.0000 

8002 0.0000 

8101 0.0000 

8102 0.0000 

8103 0.0000 

8104 0.0000 

8105 0.0000 

8201 0.0000 

8202 0.0000 

8203 0.0000 

8204 0.0000 

8205 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-61 

J-Offset J-Offset 
Y Z 

(ft) (ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -19.0690 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -19.2260 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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6601

INPUT: Member End Offsets 
I-Offset 

10 X 
(ft) 

8011 

8012 

8006 

8007 

INPUT: M ber F . . _ ... __ .. IXltv 

Member 10 Start Start 
Force Fx Force Fy 

1006 Fixed Fixed 

2006 Fixed Fixed 

3006 Fixed Fixed 

4006 Fixed Fixed 

5006 Fixed Fixed 

6006 Fixed Fixed 

7006 Fixed Fixed 

8006 Fixed Fixed 

INPUT: S 1111 v 

10 I-Joint J-Joint Type 

1 1001 (none) Linear 

2 2001 (none) Linear 

3 3001 (none) Linear 

4 4001 (none) Linear 

5 5001 (none) Linear 

6 6001 (none) Linear 

7 7001 (none) Linear 

8 8001 (none) Linear 

9 1102 (none) Linear 

10 1105 (none) Linear 

11 1202 (none) Linear 

12 1205 (none) Linear 

13 2102 (none) Linear 

LARSA 40 

I-Offset I-Offset J-Offset J-Offset J-Offset 
Y Z X Y Z 

(ft) (ft) (ft) (ft) (ft) 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 -13.0980 

Start Start Start Start End End End End End End 
Force Fz MomentMx Moment My Moment Mz Force Fx Force Fy Force Fz Moment Mx Moment My MomentMz 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Maximum Maximum 
KTension K Compression Structure I 

Direction Tens~~~~~fs or (3~~g;~f;!~i~\ Hook (in) Gap (in) Properties Definition (kips/in) (kipsfln) Construction Group 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

Pier1spring Column Top, Column 

. Pier2spring Column Top. Column 

Pier3spring Column Top. Column 

Pier4spring Column Top. Column 

Pier5spring Column Top. Column 

Pier6spring Column Top. Column 

Pier7spring Column Top. Column 

Pier8spring Column Top. Column 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) I 
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6602

.. ~. - .. .... -

ID I-Joint J-Joint Type 

14 2105 (none) Linear 

15 2202 (none) Linear 

16 2205 (none) Linear 

17 3102 (none) Linear 

18 3105 (none) Linear 

19 3202 (none) Linear 

20 3205 (none) Linear 

21 4102 (none) Linear 

22 4105 (none) Linear 

23 4202 (none) Linear 

24 4205 (none) Linear 

25 5102 (none) Linear 

26 5105 (none) Linear 

27 5202 (none) Linear 

28 5205 (none) Linear 

29 6102 (none) Linear 

30 6105 (none) Linear 

31 6202 (none) Linear 

32 6205 (none) Linear 

33 7102 (none) Linear 

34 7105 (none) Linear 

35 7202 (none) Linear 

36 7205 (none) Linear 

37 8102 (none) Linear 

38 8105 (none) Linear 

39 8202 (none) Linear 

40 8205 (none) Linear 

INPUT: Mass Elements 
Translational 

Joint X 
(kios) 

1001 6,912.0000 

2001 10,260.0000 

LARSA 40 

KTension Direction 
(kips/in) 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

Translational 
Y 

(kiDS) 

6,912.0000 

10,260.0000 

K Compression 
Maximum Maximum 

Tension (kips or Compression 
(kips/in) kips-in) (kips or kips-in) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Translational Rotational 
Z X 

(kiDS) (kiDS-ft') 

6,912.0000 

10,260.0000 
-----

CRC-06 EQ No-Scour Shaft 
C. Werts 

Hook (in) 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-63 

Structure / Gap (in) Properties Definition 
Construction Group 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none)' 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Rotational Rotational 
Y Z 

(kiDS-ft') (kiDS-ft') 

0.0000 0.0000 

0.0000 0.0000 
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INPUT: Mass Elements 
Translational Translational Translational Rotational Rotational 

Joint X Y Z X Y 
(kips) (kips) (kips) (kips-ft') (kiDs-ft'. 

3001 10,260.0000 10,260.0000 10,260.0000 0.0000 

4001 10,260.0000 10,260.0000 10,260.0000 0.0000 

5001 10,260.0000 10,260.0000 10,260.0000 0.0000 

6001 10,260.0000 10,260.0000 10,260.0000 0.0000 

7001 10,260.0000 10,260.0000 10,260.0000 0.0000 

8001 5,760.0000 5,760.0000 5,760.0000 0.0000 

INPUT: M _.- Material P rt' ..... _ .... _ ..... 

Name Yield Stress (Ibfln') Post-yield to Initial Concrete Strength Concrete Ic28 or Steel Concrete Cement Hardening 
Tendon GUTS (Ibftn') 

FC_6 0.00 

FC_6 weightless 0.00 

Fc 8 0.00 

Load Cases 

ID Name Analysis Type Class 

1 DC-Dead Load Static None 

2 DC-Barriers Static None 

3 DC-LRT Static None 

4 DW-Wearing Static None 

5 DW-Utilities Static None 

6 TU-Rise Static None 

7 TU-Fall Static None 

8 Live Load Moving None 

9 EQ1 Response None 

10 EQ2 Response None 

11 EQ3 Response None 

14 WA Static None 

15 WS Static None 

16 CV1 Static None 

17 CV2 Static None 

18 EQ 1 SEE Response None 

LARSA 40 

Slope Ratio 

0.020 

0.020 

0.020 

Status 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Specimen Fu (Ib/in') 

Cylinder 

Cylinder 

Cylinder 

Weight 
Factor X 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

6,000.00 

6,000.00 

8,000.00 

Weight Weight 
Is Assigned 

Dynamic to Load 
FactorY FactorZ 

Mass? Combinati 

0.0000 -1.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Type 

Normal 

Normal 

Normal 

#01 #01 
Joint Support 
Loads Loads 

8 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

8 0 

0 0 

1 0 

1 0 

0 0 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

0.00 

0.00 

0.00 

#01 #01 
Member Member 
Loads Thermal 

155 0 

155 0 

155 0 

155 0 

155 0 

0 155 

0 155 

0 0 

0 0 

0 0 

0 0 

0 0 

279 0 

0 0 

0 0 

0 0 

4-64 

Rotational 
Z 

(kiDs-ft'. 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Material Time-Effect Assigned 

(NONE) Yes 

(NONE) Yes 

(NONE) Yes 

#01 #01 #01 #01 
Plate Moving THA THA 
Loads Loads LoadinQ Initial 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
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Load Cases 

10 Name Analysis Type Class 

19 EQ 2 SEE Response None 

20 EQ 3 SEE Response None 

21 CVL-P2 Static None 

22 CVT-P2 Static None 

23 CVL-P3 Static None 

24 CVT-P3 Static None 

25 CVL-P4 Static None 

26 CVT-P4 Static None 

27 CVL-P5 Static None 

28 CVT-P5 Static None 

29 CVL-P6 Static None 

30 CVT-P6 Static None 

31 CVL-P7 Static None 

32 CVT-P7 Static None 
-----------

LOAD CASE DC-Dead Load. Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

LARSA 40 

Weight 
Status 

Factor X 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

Weight Weight Is Assigned 
Dynamic to Load 

FactorY FactorZ Mass? Combinati 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

Magnitude 
at Start 

(kips or kips-It) 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

#of #of 
Joint Support 

Loads Loads 

0 0 

0 0 

2 0 

2 0 

2 0 

2 a 
2 0 

2 0 

2 a 
2 0 

2 0 

2 0 

2 0 

2 0 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\dOS71170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-65 

#of #of #of #of #of #of 
Member Member Plate Moving THA THA 
Loads Thermal Loads Loads Loadina Initial 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

a 0 a 0 0 0 

0 0 0 a 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

a 0 a 0 0 0 

0 0 a 0 0 0 

0 0 0 0 0 0 

Start Position End Position 
from start 

(x/Ll (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kiDS or kiDS-it) 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS-ft\ 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-5B91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-66 

Start Position End Position 
from start 

(x/Ll (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000. 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 UnifOrm Force 

83 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

{kiDS or kiDS-ft\ 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kios-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-67 

Start Position End Position 
from start 

(x/Ll (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 i 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 ! 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

LARSA 4D 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-68 

Start Position End Position 
from start 

(Xfl) (X/l) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 ! 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ft\ 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:3B PM 

4-69 

Start Position End Position 
from start 

(x111 {x/ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000. 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

LOAD CASE DC-Dead Load. Joint Loads 

Joint X-Force 
(kips) 

1 0.0000 

16 0.0000 

41 0.0000 

66 0.0000 

91 0.0000 

116 0.0000 

141 0.0000 

156 0.0000 

LOAD CASE DC-Barriers. Member Loads .-

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

LARSA 4D 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

V-Force 
(kips) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Direction 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kiDS or kips-ttl 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

Z-Force 
(kips) 

-5,619.4000 

-2,934.8000 

-3,314.7000 

-3,344.0000 

-3,348.3000 

-3,781.3000 

-2,908.5000 

-5,051.1000 

Magnitude 

(kiP~~~~~S-ttl 
-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips'ttl 

X-Moment 
(kips-tt) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Magnitude 
at End 

(kips or kips-It) 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-70 

Start Position End Position 
from start 

(x/U (x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

V-Moment Z-Moment 
(kips-tt) (kips-tt) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 I 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Start Position End Position 

(xlL) 
fro~/~\art 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0:0000 1.0000 

0.0000 1.0000 ! 

0.0000 1.0000 i 
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6610

LOAD CASE DC-Barriers, Member Loads 

Member Type 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kiDS or kiDS-it) 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS-it) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-71 

Start Position End Position 
from start 

(xiLl (xIL) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6611

LOAD CASE DC-Barriers. Member Loads 

Member Type 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kiDS or kiDS-tn 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-72 

Start Position End Position 
from start 

(xiLl (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6612

LOAD CASE DC-Barriers. Member Loads 

Member Type 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 UniforlTl Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

{kiDS or kios-ft\ 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

{kiDS or ki~S-it) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-73 

Start Position End Position 
from start 

(x/Ll IXIL) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Page 57 



6613

LOAD CASE DC-Barriers. Member Loads --- -- ---- - - --_ . . _.- -. - - - -- -- -----

Member Type 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

lARSA 40 

Direction 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kins or kins-ft' 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kins or kios-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ1_20110315.lar 

last Analysis Run: 3/15/2011 4:22:38 PM 

4-74 

Start Position End Position 
from start 

(x/D (x/D 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6614

LOAD CASE DC-Barriers. Member Loads 

Member Type 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

LOAD CASE DC-LRT. Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kios or kios-ft\ 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

Magnitude 
at Start 

(kios or kios-ft\ 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4550 

-5.5300 

-6.3870 

-7.0540 

-7.8200 

-8.7730 

-9.2970 

-9.2970 

-8.7730 

-7.8200 

-7.0530 

-6.3870 

-5.5290 

-4.4550 

-3.6690 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kiDS or kiDS-ft\ 

Magnitude 
at End 

(kiDS or kios-ft\ 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/20114:22:38 PM 

4-75 

Start Position End Position 
from start 

(x/L\ (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6615

LOAD CASE DC-LRT. Member Loads 

Member Type 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

-Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4550 

-5.5290 

-6.3870 

-7.0530 

-7.8200 

-8.7730 

-9.2970 

-9.2970 

-8.7740 

-7.8220 

-7.0570 

-6.3900 

-5.5500 

-4.4740 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:3B PM 

4-76 

Start Position End Position 
from start 

(XfLl (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6616

LOAD CASE DC-LRT. Member Loads 

Member Type 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

LARSA 40 

Direction 

Globat Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ft) 

-3.6690 

-4.4740 

-5.5500 

-6.3900 

-7.0570 

-7.8220 

-8.7740 

-9.2970 

-9.2970 

-8.7750 

-7.8240 

-7.0600 

-6.3940 

-5.5710 

-4.4940 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4940 

-5.5710 

-6.3940 

-7.0600 

-7.8240 

-8.7750 

-9.2970 

-9.2970 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-77 

Start Position End Position 
from start 

(xiLl (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6617

LOAD CASE DC-LRT. Member Loads 

Member Type 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Unifonm Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

LARSA 4D 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-8.7740 

-7.8220 

-7.0580 

-8.3910 

-5.5570 

-4.4800 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4800 

-5.5570 

-8.3910 

-7.0580 

-7.8220 

-8.7740 

-9.2970 

-9.2970 

-8.7740 

-7.8220 

-7.0580 

-8.3910 

-5.5560 

-4.4790 

-3.6690 

-3.4300 

-3.4300 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HDR Engineering Inc. 

Magnitude 
at End 

(kips or kips-It) 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-78 

Start Position End Position 
from start 

(xll) (xll) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-LRT. Member Loads 

Member Type 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 
-----

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kips or kips-It) 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4790 

-5.5560 

-6.3910 

-7.0580 

-7.8220 

-8.7740 

-9.2970 

-9.2970 

-8.7740 

-7.8220 

-7.0570 

-6.3910 

-5.5530 

-4.4770 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:3B PM 

4-79 

Start Position End Position 
from start 

(x/Ll (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Wearina Surf, ................ .y ................... , '-""' ............... 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-3.1360 

-3.1170 

-3.0870 

-3.0580 

-3.0290 

-3.0000 

-2.9710 

-2.9490 

-2.9200 

-2.8810 

-2.8500 

-2.8180 

-2.7850 

-2.7500 

-2.7250 

-2.7120 

-2.6880 

-2.6510 

-2.6150 

-2.5790 

-2.5430 

-2.5060 

-2.4700 

-2.4340 

-2.3970 

-2.3610 

-2.3250 

-2.2880 

-2.2520 

-2.2170 

-2.2000 

-2.2000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-80 

Start Position End Position 
from star! 

(x/Ll (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 i 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 i 
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.. . . 

Member 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

LARSA 40 

. - - -- .... _ .. _-- ... _ ... __ . -----
Type 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ftl 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-81 

Start Position End Position 
from start 

(XfLl (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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- .. - -_. 

Member 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

LARSA 40 

- -- - - --_ .... -_ .. _-- ... _ ... __ . -----

Type 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform- Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Uniform Force 

Direction 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-tt) 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2030 

-2.2160 

-2.2370 

-2.2590 

-2.2800 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kips or kips-It) 

c: \pwworking \sea \ d0571170 \ CRC TSL-S891-04_FEE EQ1_20 110315.lar 
Last Analysis Run: 3/15/20114:22:38 PM 

4-82 

Start Position End Position 
from start 

(xlL) (xlL) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000. 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-W, _ ........ Surf. M -_ .. _-- ... _ ... 
Member Type 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

LARSA 4D 

ber Load -
Direction 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kiDS or kios-ft) 

-2.3010 

-2.3220 

-2.3440 

-2.3540 

-2.3760 

-2.4070 

-2.4280 

-2.4500 

-2.4710 

-2.4920 

-2.5130 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5270 

-2.5350 

-2.5450 

-2.5550 

-2.5650 

-2.5750 

-2.5850 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kios or kios-It) 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-83 

Start Position End Position 
from start 

(xfU (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LO "-_ ....... CASE OW-WI ... ..... '"1 Surf; M _ .... , ..... "" ...... w ......... ber Load ~ 
Magnitude Magnitude 

Member Type Direction at Start at End 
(kips or kips-ttl (kips or kips-ttl 

135 Uniform Force GlobalZ -2.5950 

136 Uniform Force GlobalZ -2.6050 

137 Uniform Force GlobalZ -2.6170 

138 Uniform Force GlobalZ -2.6270 

139 Uniform Force GlobalZ -2.6350 

140 Uniform Force Global Z -2.6420 

141 Uniform Force GlobalZ -2.6460 

142 Uniform Force GlobalZ -2.6530 

143 Uniform Force GlobalZ -2.6630 

144 Uniform Force Global Z -2.6730 

145 Uniform Force Global Z -2.6830 

146 Uniform Force Global Z -2.6930 

147 Uniform Force Global Z -2.7030 

148 Uniform Force Global Z -2.7130 

149 Uniform Force Global Z -2.7230 

150 Uniform Force Global Z -2.7330 

151 Uniform Force Global Z -2.7430 

152 Uniform Force Global Z -2.7530 

153 Uniform Force Global Z -2.7630 

154 Uniform Force Global Z -2.7730 

155 Uniform Force Global Z -2.7800 

LOAD CASE OW-Utilities. Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kips or kips-ttl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-84 

Start Position End Position 
from start 

(x/l) (x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 ! 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE OW-Utilities. Member Loads 

Member Type 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Globat Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kiDS or kiDS-ttl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kiDS or kiDS-ft) 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-85 

Start Position End Position 
from start 

(X/Ll (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Utilities. Member Loads 

Member Type 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0:3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kios-ft\ 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-86 

Start Position End Position 
from start 

(x1L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Utilities. Member Loads 

Member Type 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Unifprm Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-87 

Start Position End Position 
from start 

(xfU (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Utilities, Member Loads 

Member Type 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 UnifDrm FDrce 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kiDS or kiDS-ttl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-88 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE OW-Utilities. Member Loads 
Magnitude Magnitude 

Member Type Direction at Start at End 
(kips or kips-ttl (kips or kips-ttl 

145 Uniform Force GlobalZ -0.3000 

146 Uniform Force GlobalZ -0.3000 

147 Uniform Force GlobalZ -0.3000 

148 Uniform Force GlobalZ -0.3000 

149 Uniform Force GlobalZ -0.3000 

150 Uniform Force GlobalZ -0.3000 

151 Uniform Force GlobalZ -0.3000 

152 Uniform Force GlobalZ -0.3000 

153 Uniform Force GlobalZ -0.3000 

154 Uniform Force GlobalZ -0.3000 

155 Uniform Force GlobalZ -0.3000 

LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

1 Uniform 

2 Uniform 

3 Uniform 

4 Uniform 

5 Uniform 

6 Uniform 

7 Uniform 

8 Uniform 

9 Uniform 

10 Uniform 

11 Uniform 

12 Uniform 

13 Uniform 

14 Uniform 

15 Uniform 

16 Uniform 

17 Uniform 

18 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)("F) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)("F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-89 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000, 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Nonlinear Temperature Curve 

i 

I 

I 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

19 Uniform 

20 Uniform 

21 Uniform 

22 Uniform 

23 Uniform 

24 Uniform 

25 Uniform 

26 Uniform 

27 Uniform 

28 Uniform 

29 Uniform 

30 Uniform 

31 Unifonn 

32 Uniform 

33 Uniform 

34 Uniform 

35 Uniform 

36 Uniform 

37 Uniform 

38 Uniform 

39 Uniform 

40 Uniform 

41 Uniform 

42 Uniform 

43 Uniform 

44 Uniform 

45 Uniform 

46 Uniform 

47 Uniform 

48 Uniform 

49 Uniform 

50 Uniform 

51 Uniform 

52 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)('F) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)('F) 

HOR Engineering Inc, 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-90 

Nonlinear Temperature Curve 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

53 Uniform 

54 Uniform 

55 Uniform 

56 Uniform 

57 Uniform 

58 Uniform 

59 Uniform 

60 Uniform 

61 Uniform 

62 Uniform 

63 Uniform 

64 Uniform 

65 Uniform 

66 Uniform 

67 Uniform 

68 Uniform 

69 Uniform 

70 Uniform 

71 Uniform 

72 Uniform 

73 Uniform 

74 Uniform 

75 Uniform 

76 Uniform 

77 Uniform 

78 Uniform 

79 Uniform 

80 Uniform 

81 Uniform 

82 Uniform 

83 Uniform 

84 Uniform 

85 Uniform 

86 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)(·F) 

n/a 

n/a 

nla 

nla 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

n/a 

n/a 

nla 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(·F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-91 

Nonlinear Temperature Curve 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

87 Uniform 

88 Uniform 

89 Uniform 

90 Uniform 

91 Uniform 

92 Uniform 

93 Uniform 

94 Uniform 

95 Uniform 

96 Uniform 

97 Uniform 

98 Uniform 

99 Uniform 

100 Uniform 

101 Uniform 

102 Uniform 

103 Uniform 

104 Uniform 

105 Uniform 

106 Uniform 

107 Uniform 

108 Uniform 

109 Uniform 

110 Uniform 

111 Uniform 

112 Uniform 

113 Uniform 

114 Uniform 

115 Uniform 

116 Uniform 

117 Uniform 

118 Uniform 

119 Uniform 

120 Uniform 

LARSA 40 

~ 

Variation Direction Temperature Change at Top 
(+ Edge)('F) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)('F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-92 

Nonlinear Temperature Curve 

I 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

121 Uniform 

122 Uniform 

123 Uniform 

124 Uniform 

125 Uniform 

126 Uniform 

127 Uniform 

128 Uniform 

129 Uniform 

130 Uniform 

131 Uniform 

132 Uniform 

133 Uniform 

134 Uniform 

135 Uniform 

136 Uniform 

137 Uniform 

138 Uniform 

139 Uniform 

140 Uniform 

141 Uniform 

142 Uniform 

143 Uniform 

144 Uniform 

145 Uniform 

146 Uniform 

147 Uniform 

148 Uniform 

149 Uniform 

150 Uniform 

151 Uniform 

152 Uniform 

153 Uniform 

154 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ EdgeWF) 

nla 

nla 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Temperature Change at 
Bottom (- Edge)('F) 

-- - - -- -----

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/20114:22:38 PM 

4-93 

Nonlinear Temperature Curve 

--
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type Variation Direction Temperature Change at Top Temperature Change at 
(+ Edge)("F) Bottom (- Edge)("F) 

155 Uniform n/a 50.0000 

LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

1 Uniform 

2 Uniform 

3 Uniform 

4 Uniform 

5 Uniform 

6 Uniform 

7 Uniform 

8 Uniform 

9 Uniform 

10 Uniform 

11 Uniform 

12 Uniform 

13 Uniform 

14 Uniform 

15 Uniform 

16 Uniform 

17 Uniform 

18 Uniform 

19 Uniform 

20 Uniform 

21 Uniform 

22 Uniform 

23 Uniform 

24 Uniform 

25 Uniform 

26 Uniform 

27 Uniform 

28 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)(·F) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(·F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-94 

Nontinear Temperature Curve 

Nonlinear Temperature Curve 

, 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

29 Uniform 

30 Uniform 

31 Uniform 

32 Uniform 

33 Uniform 

34 Uniform 

35 Uniform 

36 Uniform 

37 Uniform 

38 Uniform 

39 Uniform 

40 Uniform 

41 Uniform 

42 Uniform 

43 Uniform 

44 Uniform 

45 Uniform 

46 Uniform 

47 Uniform 

48 Uniform 

49 Uniform 

50 Uniform 

51 Uniform 

52 Uniform 

53 Uniform 

54 Uniform 

55 Uniform 

56 Uniform 

57 Uniform 

58 Uniform 

59 Uniform 

60 Uniform 

61 Uniform 

62 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)(OF) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Temperature Change at 
Bottom (- Edge)("F) 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ1_20110315.lar 
Last Analysis Run: 3/15/2011 4:22:38 PM 

4-95 

Nonlinear Temperature Curve 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

63 Uniform 

64 Uniform 

65 Uniform 

66 Uniform 

67 Uniform 

68 Uniform 

69 Uniform 

70 Uniform 

71 Uniform 

72 Uniform 

73 Uniform 

74 Uniform 

75 Uniform 

76 Uniform 

77 Uniform 

78 Uniform 

79 Uniform 

80 Uniform 

81 Uniform 

82 Uniform 

83 Uniform 

84 Uniform 

85 Uniform 

86 Uniform 

87 Uniform 

88 Uniform 

89 Uniform 

90 Uniform 

91 Uniform 

92 Uniform 

93 Uniform 

94 Uniform 

95 Uniform 

96 Uniform 

LARSA 40 

Variation Direction 
Temperature Change at Top 

(+ Edge)(OF) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(OF) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-96 

Nonlinear Temperature Curve 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

97 Uniform 

98 Uniform 

99 Uniform 

100 Uniform 

101 Uniform 

102 Uniform 

103 Uniform 

104 Uniform 

105 Uniform 

106 Uniform 

107 Uniform 

108 Uniform 

109 Uniform 

110 Uniform 

111 Uniform 

112 Uniform 

113 Uniform 

114 Uniform 

115 Uniform 

116 Uniform 

117 Uniform 

118 Uniform 

119 Uniform 

120 Uniform 

121 Uniform 

122 Uniform 

123 Uniform 

124 Uniform 

125 Uniform 

126 Uniform 

127 Uniform 

128 Uniform 

129 Uniform 

130 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)("F) 

nla 

nla 

nfa 

nla 

nla 

nfa 

nla 

nfa 

nla 

nfa 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nfa 

nfa 

nfa 

nfa 

nla 

nfa 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nfa 

nla 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(OF) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-97 

Nonlinear Temperature Curve 

-
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

131 Uniform 

132 Uniform 

133 Uniform 

134 Uniform 

135 Uniform 

136 Uniform 

137 Uniform 

138 Uniform 

139 Uniform 

140 Uniform 

141 Uniform 

142 Uniform 

143 Uniform 

144 Uniform 

145 Uniform 

146 Uniform 

147 Uniform 

148 Uniform 

149 Uniform 

150 Uniform 

151 Uniform 

152 Uniform 

153 Uniform 

154 Uniform 

155 Uniform 

LOAD CASE EO 1. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

lARSA 40 

Name 

Variation Direction Temperature Change at Top 
(+ EdgeWF) 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge){'F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ1_20110315.lar 

last Analysis Run: 3/15/2011 4:22:38 PM 

4-98 

Nonlinear Temperature Curve 

Value 

FEE Class E 

1.0000 

(none) 

0.0000 
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6638

LOAD CASE EQ 1, RSA 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EQ 2, RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EQ 3, RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

LARSA 40 

Name 

Name 

Name 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

Value 

Value 

Value 

4-99 

(none) 

0,0000 

0.0000 

cac 
SRSS 

0.0500 

No Sign 

Global 

(none) 

(none) 

0.0000 

FEE Class E 

1.0000 

(none) 

0.0000 

0.0000 

cac 
SRSS 

0.0500 

No Sign 

Global 

(none) 

(none) 

0.0000 

(none) 
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6639

LOAD CASE EQ 3. RSA 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE WA. Joint Loads 

Joint 
X-Force 

(kips) 

1001 0.0000 

2001 0.0000 

3001 0.0000 

4001 0.0000 

5001 0.0000 

6001 0.0000 

7001 0.0000 

8001 0.0000 

LOAD CASE WS. Member Loads - - ,- - --

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

lARSA 40 

Name 

V-Force 
(kips) 

0.0000 

74.0000 

163.0000 

171.0000 

189.0000 

229.0000 

82.0000 

0.0000 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Z-Force 
(kips) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Magnitude 

{kiD:to~~~s_tt\ 
2.3190 

2.2260 

2.1230 

2.0500 

2.0040 

1.9850 

1.9840 

CRC-06 EQ No-Scour Shaft 
C. Werts 

X-Moment 
(kips-tt) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Magnitude 
at End 

'kiDS or kips-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ1_20110315.lar 

last Analysis Run: 3/15/2011 4:22:38 PM 

4-100 

Value 

0.0000 

FEE Class E 

1.0000 

0.0000 

COC 

SRSS 

0.0500 

No Sign 

Global 

(none) 

V-Moment Z-Moment 
(kips-tt) (kips-tt) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Start Position End Position 
from start 

{x/L1 (x/L1 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 I 
0.0000 1.0000 I 
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6640

LOAD CASE WS. Member Loads 

Member Type 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kiDS or ki~S-ttl 

1.9950 

2.0280 

2.0910 

2.1800 

2.2980 

2.4470 

2.6240 

2.7090 

2.7110 

2.6100 

2.4470 

2.3100 

2.2000 

2.1200 

2.0700 

2.0470 

2.0440 

2.0480 

2.0510 

2.0550 

2.0580 

2.0620 

2.0660 

2.0690 

2.0730 

2.0830 

2.1180 

2.1840 

2.2790 

2.4050 

2.5630 

2.7510 

2.8420 

2.8430 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDs or kios-ft\ 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-101 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6641

LOAD CASE WS. Member Loads 

Member Type 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kips or kips-It) 

2.7380 

2.5630 

2.4150 

2.2960 

2.2090 

2.1540 

2.1280 

2.1240 

2.1270 

2.1300 

2.1320 

2.1350 

2.1370 

2.1400 

2.1420 

2.1440 

2.1540 

2.1880 

2.2560 

2.3530 

2.4830 

2.6460 

2.8400 

2.9340 

2.9340 

2.8240 

2.6390 

2.4830 

2.3580 

2.2660 

2.2070 

2.1780 

2.1730 

2.1740 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-102 

Start Position End Position 
from start 

(XIL) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6642

LOAD CASE WS. Member Loads 

Member Type 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kips or kips-It) 

2.1750 

2.1770 

2.1780 

2.1790 

2.1800 

2.1810 

2.1820 

2.1900 

2.2240 

2.2900 

2.3890 

2.5190 

2.6830 

2.8790 

2.9730 

2.9720 

2.8600 

2.6700 

2.5100 

2.3820 

2.2870 

2.2260 

2.1960 

2.1890 

2.1880 

2.1880 

2.1880 

2.1880 

2.1880 

2.1870 

2.1870 

2.1860 

2.1940 

2.2260 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-103 

Start Position End Position 
from start 

(xiLl (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6643

LOAD CASE WS. Member Loads 

Member Type 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kips or kips-ft) 

2.2910 

2.3870 

2.5150 

2.6760 

2.8690 

2.9610 

2.9590 

2.8470 

2.6570 

2.4960 

2.3680 

2.2730 

2.2120 

2.1810 

2.1730 

2.1710 

2.1700 

2.1690 

2.1670 

2.1650 

2.1640 

2.1620 

2.1600 

2.1660 

2.1960 

2.2590 

2.3510 

2.4760 

2.6320 

2.8180 

2.9040 

2.9030 

2.7910 

2.6040 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-104 

Start Position End Position 
from start 

(x/Ll (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6644

LOAD CASE WS. Member Loads 

Member Type 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

1001 Uniform Force 

1002 Uniform Force 

1101 Uniform Force 

1102 Uniform Force 

1103 Uniform Force 

1104 Uniform Force 

1105 Uniform Force 

1201 Uniform Force 

1202 Uniform Force 

1203 Uniform Force 

1204 Uniform Force 

1205 Uniform Force 

1011 Uniform Force 

1012 Uniform Force 

1006 Unifdrm Force 

1007 Uniform Force 

2001 Uniform Force 

2002 Uniform Force 

2101 Uniform Force 

2102 Uniform Force 

2103 Uniform Force 

2104 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

Global Y 

Magnitude 
at Start 

(kips Dr kips-It) 

2.4460 

2.3200 

2.2260 

2.1650 

2.1340 

2.1240 

2.1270 

2.1530 

2.2100 

2.2960 

2.4120 

2.5030 

0.0000 

0.0000 

0.0000 

0.2840 

0.3100 

0.3320 

0.1710 

0.0000 

0.2990 

0.3320 

0.3590 

0.1700 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.3780 

0.4210 

0.4570 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips Dr kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-105 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6645

LOAD CASE WS. Member Loads 

Member Type 

2105 Uniform Force 

2201 Uniform Force 

2202 Uniform Force 

2203 Uniform Force 

2204 Uniform Force 

2205 Uniform Force 

2011 Uniform Force 

2012 Uniform Force 

2006 Uniform Force 

2007 Uniform Force 

3001 Uniform Force 

3002 Uniform Force 

3101 Uniform Force 

3102 Uniform Force 

3103 Uniform Force 

3104 Uniform Force 

3105 Uniform Force 

3201 Uniform Force 

3202 Uniform Force 

3203 Uniform Force 

3204 Uniform Force 

3205 Uniform Force 

3011 Uniform Force 

3012 Uniform Force 

3006 Uniform Force 

4001 Uniform Force 

4002 Uniform Force 

4101 Uniform Force 

4102 Uniform Force 

4103 Uniform Force 

4104 Uniform Force 

4105 Uniform Force 

4201 Uniform Force 

4202 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kiDS or kiDS-ttl 

0.1790 

0.0000 

0.3890 

0.4370 

0.4760 

0.1790 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.7640 

0.8970 

0.9960 

0.2040 

0.0000 

0.7730 

0.9160 

1.0220 

0.2040 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.9180 

1.0910 

1.2180 

0.2110 

0.0000 

0.9250 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS-it) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-106 

Start Position End Position 
from start 

(xiLl (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6646

LOAD CASE WS, Member Loads 

Member Type 

4203 Uniform Force 

4204 Uniform Force 

4205 Uniform Force 

4011 Uniform Force 

4012 Unifonm Force 

4005 Unifonm Force 

5001 Uniform Force 

5002 Uniform Force 

5101 Uniform Force 

5102 Uniform Force 

5103 Uniform Force 

5104 Uniform Force 

5105 Uniform Force 

5201 Uniform Force 

5202 Uniform Force 

5203 Uniform Force 

5204 Uniform Force 

5205 Uniform Force 

5011 Uniform Force 

5012 Uniform Force 

5006 Uniform Force 

6001 Uniform Force 

6002 Uniform Force 

6101 Uniform Force 

6102 Uniform Force 

6103 Uniform Force 

6104 Uniform Force 

6105 Uniform Force 

6201 Uniform Force 

6202 Uniform Force 

6203 Uniform Force 

6204 Uniform Force 

6205 Uniform Force 

6011 Uniform Force 

LARSA 40 

Direction 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Magnitude 
at Start 

(kips or kips-ft) 

1.1050 

1.2370 

0.2110 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.9880 

1.1800 

1.3190 

0.2150 

0.0000 

0.9940 

1.1930 

1.3360 

0.2150 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.9710 

1.1540 

1.2890 

0.2140 

0.0000 

0.9790 

1.1710 

1.3100 

0.2140 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-107 

Start Position End Position 
from start 

(x1L) (x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 i 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads - - - ~ - -

Member Type 

6012 Uniform Force 

6006 Uniform Force 

7001 Uniform Force 

7002 Uniform Force 

7101 Uniform Force 

7102 Uniform Force 

7103 Uniform Force 

7104 Uniform Force 

7105 Uniform Force 

7201 Uniform Force 

7202 Uniform Force 

7203 Uniform Force 

7204 Uniform Force 

7205 Uniform Force 

7011 Uniform Force 

7012 Uniform Force 

7006 Uniform Force 

7007 Uniform Force 

8001 Uniform Force 

8002 Uniform Force 

8101 Uniform Force 

8102 Uniform Force 

8103 Uniform Force 

8104 Uniform Force 

8105 Uniform Force 

8201 Uniform Force 

8202 Uniform Force 

8203 Uniform Force 

8204 Uniform Force 

8205 Uniform Force 

8011 Uniform Force 

8012 Uniform Force 

8006 Uniform Force 

8007 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

Magnitude 
at Start 

(kiDS or kiDS·ttl 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.6500 

0.7470 

0.8220 

0.1980 

0.0000 

0.6650 

0.7740 

0.8570 

0.1980 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.5610 

0.6360 

0.6960 

0.1930 

0.0000 

0.5780 

0.6670 

0.7360 

0.1930 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS·ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-108 

Start Position End Position 
from start 

(x1Ll (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 i 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 ! 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE CV1. Joint Loads 

Joint X-Force 
(kips) 

6001 0.0000 

LOAD CASE CV2. Joint Loads 

Joint X-Force 
(kips) 

5001 12,880.0000 

LOAD CASE EO 1 SEE, RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direclion 2 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EO 2 SEE. RSA 

Response-Speclrum Curve in Direction 1 

Scale in Direclion 1 

Response-Spectrum Curve in Direction 2 

lARSA 40 

V-Force 
(kips) 

25,760.0000 

V-Force 
(kips) 

0,0000 

Name 

Name 

Z-Force 
(kips) 

0.0000 

Z-Force 
(kips) 

0,0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

X-Moment 
(kips-It) 

0.0000 

X-Moment 
(kips-It) 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ1_20110315.lar 

last Analysis Run: 3/15/20114:22:38 PM 

4-109 

V-Moment Z-Moment 
(kips-It) (kips-It) 

0.0000 0.0000 

V-Moment Z-Moment 
(kips-It) (kips-It) 

0.0000 0.0000 

Value 

SEE Class E 

1,0000 

(none) 

0,0000 

(none) 

0,0000 

0,0000 

COC 

SRSS 

0,0500 

No Sign 

Global 

(none) 

Value 

(none) 

0,0000 

SEE Class E 
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LOAD CASE EO 2 SEE, RSA 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EO 3 SEE. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LARSA 40 

Name 

Name 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

Value 

Value 

4-110 

1,0000 

(none) 

0,0000 

0.0000 

cac 
SRSS 

0.0500 

No Sign 

Global 

(none) 

(none) 

0.0000 

(none) 

0.0000 

SEE Class E 

1.0000 

0.0000 

cac 
SRSS 

0.0500 

No Sign 

Global 

(none) 
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POST-COMPUTED RESULT CASES SUMMARY 
Influence Based Case: AASHTO Truck 

I nfluence line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: AASHTO Tandem 

Influence line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: AASHTO 2 Truck 

I nfluence line 

Vehicle 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

LARSA 40 

Influence line Coefficients Lane 1 GZ-

AASHTO HL-93 Design Truck 

o 
Constant Loading 

o 
o 
o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Influence line Coefficients Lane 1 GZ-

AASHTO HL-93 Design Tandem 

o 
Constant Loading 

o 
o 
o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Influence line Coefficients Lane 1 GZ-

AASHTO HL-93 Design Truck 

AASHTO HL-93 Design Truck 

o 
Constant Loading 

o 
50 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-111 
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Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: TriMet 4-Car Train 

Inftuence Line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: AASHTO Lane Load 

Inftuence Line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Extreme Effect Group: AASHTO Truck Envelope 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

LARSA 40 

o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Inftuence Line Coefficients Lane 1 GZ

TriMet LRV 4 Car Train 

o 
Constant Loading 

o 
o 
o 
No 

No 

No 

Place Vehicles Anywhere 

Yes 

Inftuence Line Coefficients Lane 1 GZ-

MSHTO HL-93 Design Truck 

o 
Constant Loading 

0.64 

o 
o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Yes 

None 

Factor Load Class 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-112 

Incremental 
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AASHTO Truck 

AASHTO Tandem 

AASHTO 2 Truck 

Extreme Effect Group: Extreme I Envelope 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

Extreme I - LC 1 + 

Extreme I - LC 2+ 

Extreme I - LC 1-

Extreme I - LC 2-

Extreme Effect Group: Strength IV 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

Strength IV+ 

Strength IV-

Extreme Effect Group: AASHTO Truck & Lane 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

AASHTO Truck Envelope 

AASHTO Lane Load 

Linear Result Combination: 8 - AASHTO LL Lanes 

Combine For Extreme Effects 

Load Class 

Case 

AASHTO Truck Envelope 

Linear Result Combination: 2 4-Car Trains 

Combine For Extreme Effects 

Load Class 

Case 

TriMet 4-Car Train 

Linear Result Combination: Extreme 1- LC 1+ 

Combine For Extreme Effects 

Load Class 

LARSA 40 

Yes 

None 

Factor 

Yes 

None 

Factor 

Yes 

None 

Factor 

No 

None 

Factor 

5.2 

No 

None 

Factor 

2 

No 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

Load Class 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-113 

No 

No 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

Incremental 

No 
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Case 

Linear Result Combination: Extreme 1- LC 2+ 

Combine For Extreme Effects 

Load Class 

Case 

EO 1 

E02 

WA 

DC 

DW 

8 - AASHTO Lane Loads 

Linear Result Combination: Extreme 1- LC1-

Combine For Extreme Effects 

Load Class 

Case 

EO 1 

EO 2 

WA 

DC 

DW 

8 - AASHTO Lane Loads 

Linear Result Combination: Extreme I - LC 2-

Combine For Extreme Effects 

Load Class 

Case 

EO 1 

E02 

DC 

DW 

WA 

8 - AASHTO Lane Loads 

Linear Result Combination: DC 

Combine For Extreme Effects 

Load Class 

Case 

DC-Dead Load 

LARSA 40 

Factor 

No 

None 

Factor 

0.3 

0.5 

No 

None 

Factor 

-1 

-0.3 

0.5 

No 

None 

Factor 

-0.3 

-1 

0.5 

No 

None 

Factor 

Load Class 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

CRC-06 EQ No-Scour Shaft 
C_ Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-114 

Incremental 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 
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DC-Barriers 

DC-LRT 

Linear Result Combination: OW 

Combine For Extreme Effects 

Load Class 

Case 

DW-Wearing Surface 

DW-Utilities 

Linear Result Combination: Strength IV+ 

Combine For Extreme Effects 

Load Class 

Case 

Linear Result Combination: 8 - AASHTO Lane Loads 

Combine For Extreme Effects 

Load Class 

Case 

AASHTO Lane Load 

Linear Result Combination: Strength IV-

Combine For Extreme Effects 

Load Class 

Case 

DC 

DW 

WA 

TU-Fall 

Linear Result Combination: Barge Pier 4 OL Min 

Combine For Extreme Effects 

Load Class 

Case 

WA 

CV1 

DC 

DW 

Linear Result Combination: Barge Pier 4 OL Max 

Combine For Extreme Effects 

Load Class 

LARSA 4D 

No 

None 

Factor 

No 

None 

Factor 

No 

None 

Factor 

5.2 

No 

None 

Factor 

1.5 

1.5 

0.5 

No 

None 

Factor 

0.9 

0.65 

No 

None 

None 

None 

Load Class 

None 

None 

Load Class 

Load Class 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:3B PM 

4-115 

No 

No 

Incremental 

No 

No 

Incremental 

Incremental 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 
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Case 

WA 

DC 

DW 

CV1 

Linear Result Combination: Barge Pier 5 DL Min 

Combine For Extreme Effects 

Load Class 

Case 

WA 

CV2 

DC 

DW 

Linear Result Combination: Barge Pier 5 DL Max 

Combine For Extreme Effects 

Load Class 

Case 

WA 

CV2 

DC 

DW 

Linear Result Combination: Strength 111+ 

Combine For Extreme Effects 

Load Class 

Case 

WA 

WS 

TU-Rise 

DC 

DW 

Linear Result Combination: Stmegth 111-

Combine For Extreme Effects 

Load Class 

Case 

WA 

WS 

LARSA 40 

Factor 

1.25 

1.5 

No 

None 

Factor 

0.9 

0.65 

No 

None 

Factor 

1.25 

1.5 

No 

None 

Factor 

1.4 

0.5 

1.25 

1.5 

No 

None 

Factor 

-1.4 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

Lo"d Class 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/2011 4:22:38 PM 

4-116 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

Incremental 

No 

No 
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TU-Fall 

DC 

DW 

Linear Result Combination: Strength I-

Combine For Extreme Effects 

Load Class 

Case 

TU-Fall 

WA 

8 - AASHTO LL Lanes 

2 4-Car Trains 

DC 

DW 

Linear Result Combination: Strength 1+ 

Combine For Extreme Effects 

Load Class 

Case 

TU-Rise 

WA 

8 - AASHTO LL Lanes 

2 4-Car Trains 

DC 

DW 

Linear Result Combination: Service III-

Combine For Extreme Effects 

Load Class 

Case 

TU-Fall 

WA 

DC 

OW 

8 - AASHTO LL Lanes 

2 4-Car Trains 

Linear Result Combination: Service 111+ 

Combine For Extreme Effects 

Load Class 

lARSA 40 

0.5 

1.25 

1.5 

No 

None 

Factor 

0.5 

1.75 

1.67 

1.25 

1.5 

No 

None 

Factor 

0.5 

1.75 

1.67 

1.25 

1.5 

No 

None 

Factor 

0.8 

0.8 

No 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ1_20110315.lar 

last Analysis Run: 3/15/20114:22:38 PM 

4-117 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 
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Case Factor 

TU·Rise 

WA 

DC 

DW 

8· AASHTO LL Lanes 0.8 

2 4·Car Trains 0.8 

Linear Result Combination: LL Trk and Lane 5.2 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

AASHTO Truck Envelope 5.2 

AASHTO Lane Load 5.2 

Linear Result Combination: LL·8_LLLanes+2_4CarTrains 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

8· AASHTO LL Lanes 

2 4·Car Trains 

Linear Result Combination: EQ1·L FEE 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

EO 1 

EO 2 0.3 

DC 

Linear Result Combination: EQ2·T FEE 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

E01 0.3 

E02 

DC 

Linear Result Combination: EQ1·L SEE 

Combine For Extreme Effects No 

Load Class None 

LARSA 40 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

None 

Load Class 

None 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-118 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

No 

Incremental 

No 

No 

No 
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Case Factor 

EO 1 SEE 

EO 2 SEE 0.3 

Linear Result Combination: E02-T SEE 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

EO 1 SEE 0.3 

EO 2 SEE 

Linear Result Combination: LL for EQ 

Combine For Extreme Effects Yes 

Load Class None 

Case Factor 

AASHTO Lane Load 5.2 

TriMet 4-Car Train 1.538 

Linear Result Combination: LL for Column 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

AASHTO Truck Envelope 5.2 

TriMet 4-Car Train 2 

LARSA 40 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ1_20110315.lar 

Last Analysis Run: 3/15/20114:22:38 PM 

4-119 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Page 103 



6659

4-120 

tl 
LARSA 

HDR Engineering Inc. 

CRC TSL-S891-04 FEE EQ1 20110315 INPUT - . - -

Wednesday, March 23, 2011 
C.Werts 

HDR Engineering Inc. Tel: 
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4-121 

PROJECT SUMMARY 

INPUT PROPERTIES Count INPUT GEOMETRY Count LOAD CASES Count 

Universal Restraints None Joints 276 Load Cases 30 

Materials 3 Members 283 Combination Cases None 

Sections 164 Plates None Construction Stages None 

User Coordinate System 9 Springs 40 Linked Databases 2 

Spring Curves 9 Isolaters I Bearings None 

Isolater Property None Mass Elements 8 

Creep Definitions None Slave I Masters None 

Tendons None 
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4-122 

TABLE OF CONTENTS 

-INPUT: Material Properties Page 5 
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Graphics View 1 

Zoom 3,052X 

--L t!=, 

LARSA 40 

... -_~~_.,,",--4 

--.~; .. ----- ... ~ _ .... ..- ",-' ~ 1:1 
_~.*-~--J:'--~ " .....--~ " l!-, 11-0-

" G II 

; / " , • 8 

CRC-06 EQ No-Scour Shaft 
C. Werts 

---f8 
~ 'I 
, II 

8cI 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-123 

Page 4 



6663

INPUT: Material Properf ~ -..... ~ 

Name Modulus of Elasticity (Ib/in') Poisson Ratio Shear Modulus (lb/in') Unit Weight (Ib"n') Thermal Expansion (1/'F 
*10'-6) 

FC_6 

FC_6 weightless 

FC_8 

INPUT: UCSs 
Origin Origin 

Name Type X Y 
(It) (ft) 

2-Brg 5-Lane SB Bridge 0.0000 0.0000 

Pier 1 Cartesian 82.5471 37.3955 

Pier 2 Cartesian 342.3954 99.8517 

Pier 3 Cartesian 796.3364 188.4845 

Pier 4 Cartesian 1,257.4342 239.3518 

Pier 5 Cartesian 1,723.1207 242.0036 

Pier 6 Cartesian 2,185.7345 200.8059 

Pier 7 Cartesian 2,641.3890 111.2006 

Pier 8 Cartesian 2,900.3687 37.4207 

INPUT: S .... P . . - rf _. ~I'-''''' 

Name Type 

Pier1 spring 6x6 Stiffness Matrix 

Pier2spring 6x6 Sliffness Malrix 

Pier3spring 6x6 Stiffness Malrix 

Pier4spring 6x6 Stiffness Matrix 

Pier5spring 6x6 Sliffness Matrix 

Pier6spring 6x6 Stiffness Matrix 

Pier7spring 6x6 Sliffness Matrix 

Pier8spring 6x6 Stiffness Matrix 

Ghost 6x6 Stiffness Matrix 

LARSA 40 

5,173,322.00 0.2000 2,155,550.83 0.0926 

5,173,322.00 0.2000 2,155,550.83 0.0000 

5,973,638.00 0.2000 2,489,015.83 0.0000 

Origin Axis Point Axis Point Axis Point Point onXY Point onXY Point on XY 
Angle Z X Y Z Plane Plane Plane 

(ft) (ft) (ft) (ft) X Y Z Z 

0.0000 1.0000 0.0000 0.0000 0.0000 1.0000 0.0000 

12.3039 83.5471 37.3955 12.3039 82.5471 38.3955 12.3039 

12.4015 343.3719 100.0671 12.4015 342.1799 100.8282 12.4015 

12.1573 797.3233 188.6457 12.1573 796.1752 189.4714 12.1573 

12.1670 1,258.4325 239.4096 12.1670 1,257.3764 240.3501 12.1670 

12.1734 1,724.1199 241.9623 12.1734 1,723.1620 243.0028 12.1734 

12.3118 2,186.7246 200.6650 12.3118 2,185.8755 201.7959 12.3118 

12.4283 2,642.3587 110.9562 12.4283 2,641.6334 112.1703 12.4283 

12.4854 2,901.3687 37.4207 12.4854 2,900.3687 38.4207 12.4854 

Backbone 
Polygonal Hysterelic Alpha Beta 1 Beta 2 Gamma 

Model 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

CRC-06 EQ No-Scour Shaft 
C, Werts 

HOR Engineering Inc, 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

c: \pwworking\sea \dOS71170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

6.000000 

6.000000 

6.000000 

Angle Angle 
X Y 

Mu Assigned 

nla Yes 

nla Yes 

nla Yes 

nla Yes 

nla Yes 

nla Yes 

nla Yes 

nla Yes 

nla Yes 

4-124 

Assigned 

Yes 

Yes 

Yes 

Assigned 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Number of 
Points 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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INPUT: Sections 
Section Area Shear Area Name (ft') in yy (ft') 

Typ Pier Column 144.0000 120.0000 

Typ Pier Cap 180.0000 1.5000e5 

P1_Column 83.0000 17.1000 

P2_Column 83.0000 22.9000 

P7 Column 101.0000 30.9000 

P8 Column 101.0000 23.1000 

Abut Pier Cap 180.0000 1.5000e5 

Rigid Link 5,000.0000 5,000.0000 

SecUT 374.7000 142.4000 

Sect_2T 367.1000 135.7000 

Sect_3T 348.5000 119.4000 

Sect_4T 333.6000 106.8000 

Sect_5T 322.4000 97.9000 

Sect_6T 314.9000 92.8000 

Sect_7T 311.2000 91.4000 

Sect 8T 308.8000 91.4000 

Sect 9T 309.3000 93.0000 

SecUOT 319.2000 98.3000 

Sect 11T 346.6000 107.3000 

Sect 12T 379.7000 120.0000 

SecU3T 415.5000 136,5000 

SecU4T 453.8000 156.7000 

SecU5T 494.7000 180.6000 

SecU6T 492.6000 180.6000 

SecUn 490.5000 180.6000 

Sect_18T 439.6000 156.7000 

SecU9T 393.4000 136.5000 

Sect_20T 352.0000 120.0000 

Sect_21T 315.4000 107.3000 

Sect_22T 286.5000 98.3000 

Sect_23T 273.0000 93.0000 

Sect_24T 268.5000 91.4000 

LARSA 40 

Shear Area Torsion 
Constant inzz (ft') (ftA4) 

120.0000 2,923.7760 

1.5000e5 4.3675e6 

17.1000 216.0000 

22.9000 216.0000 

30.9000 319.0000 

23.1000 319.0000 

1.5000e5 4.3675e6 

5,000.0000 9.0000e6 

193.4000 69,675.0000 

192.6000 65,454.0000 

190.5000 55,644.0000 

188.3000 48,459.0000 

186.2000 43,485.0000 

184.1000 40,379.0000 

181.9000 38,912.0000 

179.8000 38,042.0000 

178.8000 38,250.0000 

190.4000 40,279.0000 

215.0000 44,535.0000 

238.6000 49,786.0000 

261.2000 56,426.0000 

282.7000 64,711.0000 

302.9000 74,837.0000 

300.9000 73,895.0000 

298.9000 72,957.0000 

269.1000 58,829.0000 

240.2000 47,938.0000 

212.5000 39,648.0000 

185.8000 33,330.0000 

160.2000 28,435.0000 

145.5000 25,165.0000 

142.8000 23,788.0000 

Inertia Izz Inertia Iyy Plastic 
Modulus Zyy (ftA4) (ft'4) (ft') 

691.2000 691.2000 0.0000 

3.3750e6 2.1600e6 0.0000 

129.0000 129.0000 0.0000 

173.0000 173.0000 0.0000 

285.0000 285.0000 0.0000 

212.0000 212.0000 0.0000 

3.3750e6 2.1600e6 0.0000 

9.0000e6 9.0000e6 0.0000 

49,345.0000 4.1113e5 0.0000 

48,601.0000 3.9933e5 0.0000 

44,533.0000 3.699ge5 0.0000 

38,266.0000 3.4568e5 0.0000 

34,020.0000 3.2624e5 0.0000 

31,549.0000 3.1116e5 0.0000 

30,700.0000 3.0017e5 0.0000 

30,461.0000 2.9075e5 0.0000 

31,013.0000 2.8776e5 0.0000 

34,130.0000 2.8132e5 0.0000 

40,897.0000 2.8777e5 0.0000 

49,865.0000 2.9735e5 0.0000 

61,177.0000 3.0788e5 0.0000 

75,552.0000 3.1891e5 0.0000 

91,734.0000 3.3011e5 0.0000 

88,927.0000 3.245ge5 0.0000 

91,169.0000 3.1913e5 0.0000 

74,457.0000 2.8101e5 0.0000 

58,870.0000 2.4805e5 0.0000 

46,858.0000 2.2008e5 0.0000 

37,490.0000 1.963ge5 0.0000 

30,627.0000 1.7771e5 0.0000 

27,248.0000 1.6518e5 0.0000 

26,267.0000 1.5637e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
Modulus Zzz Perimeter (ft) 

(ft') 

0.0000 48.0000 

0.0000 54.0000 

0.0000 40.0000 

0.0000 40.0000 

0.0000 44.0000 

0.0000 44.0000 

0.0000 54.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0,0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-125 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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INPUT: Sections 
Section Area Shear Area Name (It') inyy (It') 

Sect_25T 265.6000 91.4000 

Sect_26T 262.7000 91.4000 

Sect_27T 259.8000 91.4000 

Sect 28T 256.9000 91.4000 

Sect_29T 254.0000 91.4000 

Sect_30T 251.1000 91.4000 

Sect_31T 248.4000 91.4000 

Sect_32T 248.3000 91.4000 

Sect_33T 248.3000 91.4000 

Sect_34T 249.9000 93.0000 

Sect 35T 258.0000 98.3000 

Sect 36T 278.5000 107.3000 

Sect_37T 305.7000 120.0000 

Sect_38T 336.6000 136.5000 

Sect_39T 371,2000 156.7000 

Sect_40T 409.6000 180.6000 

Sect_41T 409.6000 180.6000 

Sect_42T 409.6000 180.6000 

Sect_43T 371.1000 156.7000 

Sect 44T 336.4000 136.5000 

Sect 45T 305.3000 120.0000 

Sect_46T 278.0000 107.3000 

Sect 47T 257.7000 98.3000 

Sect_48T 249.9000 93.0000 

Sect_49T 248.3000 91.4000 

Sect_50T 248.3000 91.4000 

Sect_51T 248.3000 91.4000 

Sect 52T 248.3000 91.4000 

Sect 53T 248.3000 91.4000 

Sect_54T 248.3000 91.4000 

Sect 55T 248.3000 91.4000 

Sect_56T 248.3000 91.4000 

Sect 57T 248.3000 91.4000 

Sect_58T 248.3000 91.4000 

LARSA 40 

Shear Area Torsion 
Constant in zz (It') (ft'4) 

140.1000 22,829.0000 

137.5000 21,874.0000 

134.8000 20,937.0000 

132.1000 20,011.0000 

129.5000 19,096.0000 

126.8000 18,193.0000 

124.4000 17,364.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,643.0000 

133.9000 19,071.0000 

151.3000 21,354.0000 

168.8000 24,319.0000 

186.3000 28,201.0000 

203.8000 33,216.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

203.7000 33,216.0000 

186.0000 28,200.0000 

168.4000 24,314.0000 

150.8000 21,342.0000 

133.1000 19,041.0000 

124.3000 17,643.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

Inertia Izz Inertia Iyy Plastic 
Modulus Zyy (ftA4) (ftA4) 

(ft') 

25,897.0000 1.4865e5 0.0000 

25,524.0000 1.4112e5 0.0000 

25,153.0000 1.338ge5 0.0000 

24,781.0000 1.268ge5 0.0000 

24,410.0000 1.2013e5 0.0000 

24,037.0000 1.1360e5 0.0000 

23,690.0000 1.0772e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

24,256.0000 1.0822e5 0.0000 

26,678.0000 1.1040e5 0.0000 

32,032.0000 1.1525e5 0.0000 

39,533.0000 1.2197e5 0.0000 

49,176.0000 1.2994e5 0.0000 

61,602.0000 1.3918e5 0.0000 

76,286.0000 1.496ge5 0.0000 

75,624.0000 1.496ge5 0.0000 

76,372.0000 1.496ge5 0.0000 

61,585.0000 1.3916e5 0.0000 

49,140.0000 1.2990e5 0.0000 

39,479.0000 1.2190e5 0.0000 

31,954.0000 1.1517e5 0.0000 

26,624.0000 1.1036e5 0.0000 

24,256.0000 1.0822e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
ModulusZzz Perimeter (It) 

(ft') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-126 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. o. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. o. Yes 

(NONE) 50. o. Yes 

(NONE) 50. O. Yes 

(NONE) 50. o. Yes 

(NONE) 50. o. Yes 

(NONE) 50. o. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. o. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. o. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. o. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes , 
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INPUT: Sections 
Section Area Shear Area 

Name 
(It') in yy (fI') 

Sect_59T 249.9000 93.0000 

Sect_60T 257.7000 98.3000 

Sect_61T 278.0000 107.3000 

Sect_62T 305.3000 120.0000 

Sect 63T 336.4000 136.5000 

Sect_64T 371.1000 156,7000 

Sect_65T 409.6000 180.6000 

Sect_66T 409.6000 180.6000 

Sect_67T 409.6000 180.6000 

Sect_68T 371.0000 156.7000 

Sect_69T 336.1000 136.5000 

SectJOT 305.0000 120.0000 

SectJ1T 277.5000 107.3000 

SectJ2T 257.4000 98.3000 

SectJ3T 249.9000 93.0000 

Sect 74T 248.3000 91.4000 

SectJ5T 248.3000 91.4000 

SectJ6T 248.3000 91.4000 

SectJ7T 248.3000 91.4000 

SectJ8T 248.3000 91.4000 

Sect_79T 248.3000 91.4000 

Sect_80T 248.3000 91.4000 

Sect_8iT 248.3000 91.4000 

Sect_82T 248.3000 91.4000 

Sect_83T 248.3000 91.4000 

Sect_84T 249.9000 93.0000 

Sect_85T 257.4000 98.3000 

Sect_86T 277.5000 107.3000 

Sect 87T 305.0000 120.0000 

Sect_88T 336.1000 136.5000 

Sect_89T 371.0000 156.7000 

Sect 90T 409.6000 180.6000 

Sect 91T 409.6000 180.6000 

Sect_92T 409.6000 180.6000 

LARSA 4D 

Shear Area Torsion 
Constant 

inzz(It') (ftA4) 

124.3000 17,643.0000 

133.1000 19,041.0000 

150.8000 21,342.0000 

168.4000 24,314.0000 

186.0000 28,200.0000 

203.7000 33,216.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

203.5000 33,216.0000 

185.7000 28,199.0000 

167.9000 24,309.0000 

150.2000 21,330.0000 

132.4000 19,011.0000 

124.3000 17,643.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,358.0000 

124.3000 17,643.0000 

132.4000 19,011.0000 

150.2000 21,330.0000 

167.9000 24,309.0000 

185.7000 28,199.0000 

203.5000 33,216.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

221.3000 39,586.0000 

Inertia Izz Inertia Iyy 
Plastic 

Modulus Zyy 
(ftA4) (ftA4) (It') 

24,256.0000 1.0822e5 0.0000 

26,624.0000 1.1036e5 0.0000 

31,954.0000 1.1517e5 0.0000 

39,479.0000 1.2190e5 0.0000 

49,140.0000 1.2990e5 0.0000 

61,585.0000 1.3916e5 0.0000 

76,372.0000 1.496ge5 0.0000 

75,624.0000 1.496ge5 0.0000 

76,458.0000 1.496ge5 0.0000 

61,567.0000 1.3914e5 0.0000 

49,105.0000 1.2986e5 0.0000 

39,424.0000 1.2184e5 0.0000 

31,875.0000 1.150ge5 0.0000 

26,573.0000 1.1032e5 0.0000 

24,256.0000 1.0822e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

23,688.0000 1.0768e5 0.0000 

24,256.0000 1.0822e5 0.0000 

26,573.0000 1.1032e5 0.0000 

31,875.0000 1.150ge5 0.0000 

39,424.0000 1.2184e5 0.0000 

49,105.0000 1.2986e5 0.0000 

61,567.0000 1.3914e5 0.0000 

76,458.0000 1.496ge5 0.0000 

75,624.0000 1.496ge5 0.0000 

76,397.0000 1.496ge5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HDR Engineering Inc. 

Plastic 
ModulusZzz Perimeter (It) 

(ft') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-127 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes I 

(NONE) 50. O. Yes 
. 
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INPUT: Sections 
Section Area Shear Area Name (ft') in yy (ft') 

Sect_93T 371.1000 156.7000 

Sect_94T 336.3000 136.5000 

SecL95T 305.3000 120.0000 

Sect 96T 277.9000 107.3000 

Sect_97T 258.1000 98.3000 

Sect_98T 252.1000 93.0000 

Sect_99T 252.2000 91.4000 

SecUOOT 253.9000 91.4000 

SecU01T 255.6000 91.4000 

SecU02T 257.3000 91.4000 

Sect 103T 259.0000 91.4000 

SecU04T 260.7000 91.4000 

SecU05T 260.7000 91.4000 

SecU06T 264.1000 91.4000 

SecU07T 265.8000 91.4000 

SecU08T 267.5000 91.4000 

SecU09T 270.7000 93.0000 

SecU10T 282.1000 98.3000 

Sect 111T 308.7000 107.3000 

SecU12T 342.9000 120.0000 

Sect 113T 378.8000 136.5000 

Sect 114T 418.3000 156.7000 

Sect 115T 461.6000 180.6000 

SecU16T 461.6000 180.6000 

SecU17T 461.6000 180.6000 

SecU18T 418.3000 156.7000 

Sect 119T 378.8000 136.5000 

Sect 120T 343.0000 120.0000 

Sect 121T 311.0000 107.3000 

Sect 122T 285.9000 98.3000 

Sect 123T 275.9000 93.0000 

Sect 124T 274.3000 91.4000 

Sect 125T 274.3000 91.4000 

SecU26T 274.3000 91.4000 

LARSA 40 

Shear Area Torsion 
Constant inzz(ft') (ftA4) 

203.7000 33.228.0000 

186.0000 28,210.0000 

168.3000 24,322.0000 

150.6000 21,346.0000 

133.3000 19,188.0000 

126.3000 18,311.0000 

127.9000 18,540.0000 

129.4000 19,071.0000 

131.0000 19,605.0000 

132.5000 20,144.0000 

134.1000 20,687.0000 

135.6000 21,233.0000 

135.7000 21,240.0000 

138.7000 22,331.0000 

140.3000 22,888.0000 

141.9000 23,450.0000 

143.4000 24,410.0000 

155.5000 27,071.0000 

179.3000 31,273.0000 

203.8000 36,651.0000 

226.3000 42,716.0000 

248.7000 50,466.0000 

271.2000 60,298.0000 

271.2000 60,298.0000 

271.2000 60,298.0000 

248.7000 50,466.0000 

226.3000 42,716.0000 

203.9000 36,692.0000 

181.5000 32,046.0000 

159.1000 28,382.0000 

148.2000 26,181.0000 

148.2000 25,756.0000 

148.2000 25,756.0000 

148.2000 25,756.0000 

Inertia Izz Inertia Iyy Plastic 
Modulus Zyy (ft'4) (ft'4) 

(ft') 

61,587.0000 1.3922e5 0.0000 

49,136.0000 1.2995e5 0.0000 

39,467.0000 1.2194e5 0.0000 

31,934.0000 1.151ge5 0.0000 

26,679.0000 1.1137e5 0.0000 

24,535.0000 1.1288e5 0.0000 

24,181.0000 1.160ge5 0.0000 

24,399.0000 1.1995e5 0.0000 

24,617.0000 1.2388e5 0.0000 

24,835.0000 1.278ge5 0.0000 

25,053.0000 1.3198e5 0.0000 

25,270.0000 1.3616e5 0.0000 

25,273.0000 1.3621e5 0.0000 

25,702.0000 1.4470e5 0.0000 

25,920.0000 1.4912e5 0.0000 

26,136.0000 1.5363e5 0.0000 

26,961.0000 1.5903e5 0.0000 

30,004.0000 1.6747e5 0.0000 

36,498.0000 1.8125e5 0.0000 

45,445.0000 1.9906e5 0.0000 

56,488.0000 2.1388e5 0.0000 

70,661.0000 2.3051e5 0.0000 

87,602.0000 2.4922e5 0.0000 

86,773.0000 2.4922e5 0.0000 

87,598.0000 2.4922e5 0.0000 

70,662.0000 2.3051e5 0.0000 

56,490.0000 2.1388e5 0.0000 

45,466.0000 1.9934e5 0.0000 

36,835.0000 1.8688e5 0.0000 

30,529.0000 1.7767e5 0.0000 

27,630.0000 1.7361e5 0.0000 

27,013.0000 1.7272e5 0.0000 

27,013.0000 1.7272e5 0.0000 

27,013.0000 1.7272e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
Modulus Zzz Perimeter (ft) 

(ft') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-128 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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6668

INPUT: Sections 
Section Area Shear Area Name 

(ft') in yy (ft') 

SecU27T 274.3000 91.4000 

SecU28T 274.3000 91.4000 

SecU29T 274.7000 91.4000 

SecU30T 275.5000 91.4000 

SecU31T 276.3000 91.4000 

Sect 132T 277.1000 91.4000 

Sect 133T 277.9000 91.4000 

Sect 134T 280.3000 93.0000 

SecU35T 291.6000 98.3000 

SecU36T 318.6000 107,3000 

SecU37T 352.9000 120.0000 

SecU38T 391.8000 136.5000 

SecU39T 433.6000 156.7000 

SecU40T 480.0000 180.6000 

SecU41T 480.7000 180.6000 

SecU42T 481.3000 180.6000 

SecU43T 437.7000 156.7000 

Sect 144T 397.6000 136.5000 

SecU45T 360.9000 120.0000 

SecU46T 327.6000 107.3000 

SecU47T 301.1000 98.3000 

SecU48T 290.6000 93.0000 

SecU49T 289.8000 91.4000 

SecU50T 290.6000 91.4000 

SecU51T 292.7000 92.7000 

SecU52T 298.4000 97.6000 

SecU53T 307.9000 106.3000 

SecU54T 321.1000 118.7000 

SecU55T 338.0000 134.8000 

SecU56T 345.9000 142.4000 
-----

LARSA 40 

Shear Area Torsion 
Constant 

inzz(ft') IftA4) 

148.2000 25,756.0000 

148.2000 25,756.0000 

148.5000 25,884.0000 

149.2000 26,156.0000 

150.0000 26,429.0000 

150.7000 26,703.0000 

151.4000 26,977.0000 

152.2000 27,709.0000 

164.3000 30,368.0000 

188.6000 34,688.0000 

213.2000 40,171.0000 

238.6000 47,490.0000 

263.3000 56,504.0000 

288.8000 68,268.0000 

289.5000 68,568.0000 

290.1000 68,851.0000 

267.3000 58,163.0000 

244.2000 49,673.0000 

220.8000 43,029.0000 

197.1000 37,871.0000 

173.1000 33,760.0000 

161.6000 31,351.0000 

162.3000 31,124.0000 

163.1000 31,409.0000 

163.8000 32,115.0000 

164.5000 34,077.0000 

165.3000 37,436.0000 

166.0000 42,389.0000 

166.7000 49,198.0000 

167.0000 52,562.0000 

Inertia Izz Inertia Iyy Plastic 
Modulus Zyy (ftA4) (ftA4) 1ft') 

27,013.0000 1.7272e5 0.0000 

27,013.0000 1.7272e5 0.0000 

27,061.0000 1.7382e5 0.0000 

27,163.0000 1.7614e5 0.0000 

27,265.0000 1.7848e5 0.0000 

27,367.0000 1.8084e5 0.0000 

27,468.0000 1.8322e5 0.0000 

28,198.0000 1.8663e5 0.0000 

31,306.0000 1.9362e5 0.0000 

37,944.0000 2.0665e5 0.0000 

46,987.0000 2.2373e5 0.0000 

58,633.0000 2.4495e5 0.0000 

73,454.0000 2.6651e5 0.0000 

90,575.0000 2.9242e5 0.0000 

88,730.0000 2.9411e5 0.0000 

90,644.0000 2.956ge5 0.0000 

74,155.0000 2.7678e5 0.0000 

59,526.0000 2.5974e5 0.0000 

48,115.0000 2.4465e5 0.0000 

39,142.0000 2.3160e5 0.0000 

32,492.0000 2.2215e5 0.0000 

29,408.0000 2.1933e5 0.0000 

28,855.0000 2.2088e5 0.0000 

28,946.0000 2.2358e5 0.0000 

29,558.0000 2.2723e5 0.0000 

31,700.0000 2.3365e5 0.0000 

35,512.0000 2.4297e5 0.0000 

41,199.0000 2.552ge5 0.0000 

47,441.0000 2.7071e5 0.0000 

49,703.0000 2.7786e5 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Plastic 
ModulusZzz Perimeter (ft) 

(ft') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-129 

Material Residual Ductility Assigned Time-Effect Strength (%) 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 

(NONE) 50. O. Yes 
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6669

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

Typ Pier Column 6.0000 6.0000 

Typ Pier Cap 7.5000 6.0000 

P1 Column 5.0000 5.0000 

P2_Column 5.0000 5.0000 

P7 Column 5.5000 5.5000 

P8_Column 5.5000 5.5000 

Abut Pier Cap 7.5000 6.0000 

Rigid link (none) (none) 

SecUT -15.7800 -43.0800 

Sect 2T -15.5300 -42.8700 

Sect 3T -14.8900 -42.2900 

Sect 4T -14.3300 -41.7100 

Sect 5T -13.9500 -41.1300 

Sect 6T -13.7400 -40.5400 

Sect_7T -13.7000 -39.9600 

Sect_8T -13.7100 -39.3800 

Sect_9T -13.7800 -39.1000 

SecUOT -13.7100 -38.1900 

SecU1T -13.3600 -37.5700 

SecU2T -13.1900 -36.9400 

Sect 13T -13.3000 -36.2900 

Sect 14T -13.6600 -35.6000 

Sect 15T -14.2000 -34.8900 

SecU6T -14.2200 -34.6300 

SecU7T -14.2300 -34.3700 

Sect 18T -13.7900 -33.6400 

SecU9T -13.5100 -32.9100 

Sect 20T -13.4600 -32.1900 

Sect_21T -13.6700 -31.4700 

Sect_22T -14.0100 -30.7400 

Sect_23T -14.0700 -30.0100 

Sect_24T -14.0400 -29.2900 

LARSA 40 

Point 2 Point 2 
Y Z 

(ft) (ft) 

6.0000 -6.0000 

7.5000 -6.0000 

5.0000 -5.0000 

5.0000 -5.0000 

5.5000 -5.5000 

5.5000 -5.5000 

7.5000 -6.0000 

(none) (none) 

13.2200 -64.3300 

12.6800 -64.1200 

11.4100 -63.5400 

10.4800 -62.9600 

9.8200 -62.3800 

9.4200 -61.7900 

9.3000 -61.2100 

9.2900 -60.6300 

9AOOO -60.3500 

10.1000 -59.4400 

11.5100 -58.8200 

13.1800 -58.1900 

15.0100 -57.5400 

17.0200 -56.8500 

19.3000 -56.1400 

19.2800 -55.8800 

19.2700 -55.6200 

16.8900 -54.8900 

14.8000 -54.1600 

12.9100 -53.4400 

11.2000 -52.7200 

9.8000 -51.9900 

9.1100 -51.2600 

8.9600 -50.5400 

Point 3 Point 3 Point 4 
Y Z 

(ft) (ft) 

-6.0000 -6.0000 

-7.5000 -6.0000 

-5.0000 -5.0000 

-5.0000 -5.0000 

-5.5000 -5.5000 

-5.5000 -5.5000 

-7.5000 -6.0000 

(none) (none) 

13.2200 64.3300 

12.6800 64.1200 

11.4100 63.5400 

10.4800 62.9600 

9.8200 62.3800 

9.4200 61.7900 

9.3000 61.2100 

9.2900 60.6300 

9.4000 60.3500 

10.1000 59.4400 

11.5100 58.8200 

13.1800 58.1900 

15.0100 57.5400 

17.0200 56.8500 

19.3000 56.1400 

19.2800 55.8800 

19.2700 55.6200 

16.8900 54.8900 

14.8000 54.1600 

12.9100 53.4400 

11.2000 52.7200 

9.8000 51.9900 

9.1100 51.2600 

8.9600 50.5400 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-6.0000 

-7.5000 

-5.0000 

-5.0000 

-5.5000 

-5.5000 

-7.5000 

(none) 

-15.7800 

-15.5300 

-14.8900 

-14.3300 

-13.9500 

-13.7400 

-13.7000 

-13.7100 

-13.7800 

-13.7100 

-13.3600 

-13.1900 

-13.3000 

-13.6600 

-14.2000 

-14.2200 

-14.2300 

-13.7900 

-13.5100 

-13.4600 

-13.6700 

-14.0100 

-14.0700 

-14.0400 

Point 4 
Z 

(ft) 

6.0000 

6.0000 

5.0000 

5.0000 

5.5000 

5.5000 

6.0000 

(none) 

43.0800 

42.8700 

42.2900 

41.7100 

41.1300 

40.5400 

39.9600 

39.3800 

39.1000 

38.1900 

37.5700 

36.9400 

36.2900 

35.6000 

34.8900 

34.6300 

34.3700 

33.6400 

32.9100 

32.1900 

31.4700 

30.7400 

30.0100 

29.2900 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-130 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 
(ft) (ft) (ft) (ft) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

(none) (none) (none) (none) 

13.2200 0.0000 (none) (none) 

12.6800 0.0000 (none) (none) 

11.4100 0.0000 (none) (none) 

10.4800 0.0000 (none) (none) 

9.8200 0.0000 (none) (none) 

9.4200 0.0000 (none) (none) 

9.3000 0.0000 (none) (none) 

9.2900 0.0000 (none) (none) 

9.4000 0.0000 (none) (none) 

10.1000 0.0000 (none) (none) 

11.5100 0.0000 (none) (none) 

13.1800 0.0000 (none) (none) 

15.0100 0.0000 (none) (none) 

17.0200 0.0000 (none) (none) 

19.3000 0.0000 (none) (none) 

19.2800 0.0000 (none) (none) 

19.2700 0.0000 (none) (none) 

16.8900 0.0000 (none) (none) 

14.8000 0.0000 (none) (none) 

12.9100 0.0000 (none) (none) 

11.2000 0.0000 (none) (none) 

9.8000 0.0000 (none) (none) 

9.1100 0.0000 (none) (none) 

8.9600 0.0000 (none) (none) 
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6670

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

Sect_25T -14.0600 -28.5600 

Sect 26T -14.0900 -27.8300 

Sect_27T -14.1200 -27.1100 

Sect_28T -14.1500 -26.3800 

Sect_29T -14.1800 -25.6600 

Sect_30T -14.2100 -24.9300 

Sect_31T -14.2400 -24.2600 

SecL32T -14.2400 -24.2500 

SecL33T -14.2400 -24.2500 

Sect_34T -14.3000 -24.2500 

Sect_35T -14.3600 -24.2500 

Sect_36T -14.1600 -24.2500 

Sect 37T -14.0700 -24.2500 

Sect_38T -14.2200 -24.2500 

Sect_39T -14.6200 -24.2500 

Sect_40T -15.0700 -24.2S00 

Sect_41T -14.9800 -24.2500 

SecL42T -15.0BOO -24.2500 

Sect_43T -14.6300 -24.2500 

SecL44T -14.2300 -24.2500 

Sect_45T -14.0BOO -24.2500 

Sect_46T -14.1800 -24.2500 

Sect 47T -14.3700 -24.2S00 

Sect_4BT -14.3000 -24.2S00 

Sect 49T -14.2400 -24.2S00 

Sect SOT -14.2400 -24.2500 

Sect_51T -14.2400 -24.2500 

SecLS2T -14.2400 -24.2S00 

Sect_S3T -14.2400 -24.2500 

Sect_54T -14.2400 -24.2500 

Sect_55T -14.2400 -24.2500 

Sect_56T -14.2400 -24.2500 

Sect_57T -14.2400 -24.2500 

Sect_58T -14.2400 -24.2500 

LARSA 40 

Point 2 Point 2 
Y Z 

(ft) (ft) 

8.9400 -49.8100 

8.9100 -49.0800 

8.8800 -48.3600 

8.8500 -47.6300 

8.8200 -46.9100 

8.7900 -46.1800 

8.7600 -45.5100 

8.7600 -45.5000 

8.7600 -45.5000 

8.8800 -45.5000 

9.4500 -45.5000 

10.7100 -45.5000 

12.3000 -45.5000 

14.0900 -45.5000 

16.0600 -45.5000 

1B.4300 -45.5000 

18.5200 -45.5000 

1B.4200 -45.5000 

16.0600 -45.5000 

14.0800 -45.5000 

12.2900 -45.5000 

10.6900 -45.5000 

9.4400 -45.5000 

B.BBOO -45.5000 

B.7600 -4S.5000 

8.7600 -45.5000 

8.7600 -45.5000 

B.7600 -45.5000 

B.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

Point 3 Point 3 Point 4 
Y Z 
(ft) (ft) 

8.9400 49.8100 

8.9100 49.0800 

8.8800 48.3600 

8.8500 47.6300 

8.8200 46.9100 

8.7900 46.1800 

8.7600 45.5100 

8.7600 45.5000 

8.7600 45.5000 

8.8800 45.5000 

9.4500 45.5000 

10.7100 45.5000 

12.3000 45.5000 

14.0900 45.5000 

16.0600 45.5000 

1B.4300 45.5000 

18.5200 45.5000 

1B.4200 45.5000 

16.0600 45.5000 

14.0BOO 45.5000 

12.2900 4S.5000 

10.6900 45.5000 

9.4400 45.5000 

8.8BOO 45.5000 

8.7600 45.5000 

8.7600 4S.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-14.0600 

-14.0900 

-14.1200 

-14.1500 

-14.1800 

-14.2100 

-14.2400 

-14.2400 

-14.2400 

-14.3000 

-14.3600 

-14.1600 

-14.0700 

-14.2200 

-14.6200 

-1S.0700 

-14.9BOO 

-15.0BOO 

-14.6300 

-14.2300 

-14.0BOO 

-14.1800 

-14.3700 

-14.3000 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

Point 4 
Z 

(ft) 

28.5600 

27.8300 

27.1100 

26.3800 

25.6600 

24.9300 

24.2600 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2S00 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-131 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 

(ft) (ft) (ft) (ft) 

8.9400 0.0000 (none) (none) 

8.9100 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

8.8500 0.0000 (none) (none) 

8.8200 0.0000 (none) (none) 

8.7900 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

9.4500 0.0000 (none) (none) 

10.7100 0.0000 (none) (none) 

12.3000 0.0000 (none) (none) 

14.0900 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

1B.4300 0.0000 (none) (none) 

18.5200 0.0000 (none) (none) 

1B.4200 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

14.0BOO 0.0000 (none) (none) 

12.2900 0.0000 (none) (none) 

10.6900 0.0000 (none) (none) 

9.4400 0.0000 (none) (none) 

B.BBOO 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

B.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 
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6671

INPUT: Section Stress Points 
Point 1 Point 1 

Name y 
(~l (ftl 

Sect_S9T -14.3000 -24.2S00 

Sect 60T -14.3700 -24.2500 

Sect 61T -14.1800 -24.2500 

Sect 62T -14.0800 -24.2500 

Sect 63T -14.2300 -24.2500 

Sect 64T -14.6300 -24.2500 

Sect 6ST -1S.0800 -24.2500 

Sect_66T -14.9800 -24.2500 

Sect_67T -15.0900 -24.2500 

Sect_68T -14.6300 -24.2500 

Sect 69T -14.2400 -24.2500 

Sect 70T -14.1000 -24.2500 

Sect_71T -14.2000 -24.2500 

Sect 72T -14.3900 -24.2500 

SectJ3T -14.3000 -24.2500 

SectJ4T -14.2400 -24.2500 

Sect 75T -14.2400 -24.2S00 

SectJ6T -14.2400 -24.2S00 

Sect 77T -14.2400 -24.2500 

Sect 78T -14.2400 -24.2500 

Sect 79T -14.2400 -24.2500 

Sect 80T -14.2400 -24.2500 

Sect 81T -14.2400 -24.2500 

Sect_82T -14.2400 -24.2500 

Sect 83T -14.2400 -24.2500 

Sect_84T -14.3000 -24.2500 

Sect_85T -14.3900 -24.2500 

Sect_86T -14.2000 -24.2S00 

Sect_87T -14.1000 -24.2500 

Sect_88T -14.2400 -24.2S00 

Sect_89T -14.6300 -24.2S00 

Sect_90T -1S.0900 -24.2S00 

Sect 91T -14.9800 -24.2500 

SecL92T -15.0800 -24.2S00 

LARSA 40 

Point 2 Point 2 
Y Z 

1ft) 1ft) 

8.8800 -4S.S000 

9.4400 -45.S000 

10.6900 -45.5000 

12.2900 -45.5000 

14.0800 -45.5000 

16.0600 -45.5000 

18.4200 -45.5000 

18.5200 -45.5000 

18.4100 -45.5000 

16.0600 -4S.5000 

14.0700 -45.S000 

12.2800 -45.5000 

10.6700 -45.5000 

9.4200 -45.5000 

8.8800 -45.5000 

8.7600 -45.5000 

8.7600 -4S.S000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.7600 -45.5000 

8.8800 -45.5000 

9.4200 -45.S000 

10.6700 -45.5000 

12.2800 -4S.S000 

14.0700 -4S.S000 

16.0600 -4S.S000 

18.4100 -4S.S000 

18.5200 -45.5000 

18.4200 -4S.S000 

Point3 Point 3 Point 4 
Y Z 
1ft) 1ft) 

8.8800 4S.5000 

9.4400 45.5000 

10.6900 45.5000 

12.2900 45.5000 

14.0800 45.5000 

16.0600 45.5000 

18.4200 45.5000 

18.5200 45.5000 

18.4100 45.5000 

16.0600 45.5000 

14.0700 45.5000 

12.2800 45.5000 

10.6700 45.5000 

9.4200 45.5000 

8.8800 45.5000 

8.7600 45.5000 

8.7600 4S.S000 

8.7600 45.S000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 45.5000 

8.7600 4S.5000 

8.7600 45.5000 

8.8800 45.5000 

9.4200 45.S000 

10.6700 4S.S000 

12.2800 4S.S000 

14.0700 4S.5000 

16.0600 45.S000 

18.4100 4S.S000 

18.S200 45.S000 

18.4200 45.5000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-14.3000 

-14.3700 

-14.1800 

-14.0800 

-14.2300 

-14.6300 

-15.0800 

-14.9800 

-15.0900 

-14.6300 

-14.2400 

-14.1000 

-14.2000 

-14.3900 

-14.3000 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.2400 

-14.3000 

-14.3900 

-14.2000 

-14.1000 

-14.2400 

-14.6300 

-1S.0900 

-14.9800 

-1S.0800 

Point 4 

I~) 
24.2500 

24.2500 

24.2500 

24.2500 

24.2S00 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2S00 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2500 

24.2S00 

24.2500 

24.2S00 

24.2S00 

24.2S00 

24.2S00 

24.2S00 

24.2500 

24.2500 

24.2500 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-132 

PointS PointS Point 6 Point 6 
Y Z Y Z 

1ft) 1ft) 1ft) 1ft) 

8.8800 0.0000 (none) (none) 

9.4400 0.0000 (none) (none) 

10.6900 0.0000 (none) (none) 

12.2900 0.0000 (none) (none) 

14.0800 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

18.4200 0.0000 (none) (none) 

18.5200 0.0000 (none) (none) 

18.4100 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

14.0700 0.0000 (none) (none) 

12.2800 0.0000 (none) (none) 

10.6700 0.0000 (none) (none) 

9.4200 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.7600 0.0000 (none) (none) 

8.8800 0.0000 (none) (none) 

9.4200 0.0000 (none) (none) 

10.6700 0.0000 (none) (none) 

12.2800 0.0000 (none) (none) 

14.0700 0.0000 (none) (none) 

16.0600 0.0000 (none) (none) 

18.4100 0.0000 (none) (none) 

18.5200 0.0000 (none) (none) 

18.4200 0.0000 (none) (none) 
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6672

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

Sect_93T -14.6300 -24.2600 

Sect_94T -14.2400 -24.2600 

SecL95T -14.0900 -24.2600 

Sect_96T -14.1900 -24.2600 

Sect_97T -14.3700 -24.3700 

Sect_98T -14.2800 -24.7900 

Sect 99T -14.2000 -25.2100 

SecUOOT -14.1800 -25.6400 

Sect 10n -14.1600 -26.0600 

SecU02T ·-14.1500 -26.4900 

SecU03T -14.1300 -26.9100 

SecU04T -14.1100 -27.3400 

SecU05T -14.1100 -27.3400 

SecU06T -14.0800 -28.1800 

SecU07T -14.0600 -28.6100 

Sect 108T -14.0500 -29.0300 

Sect 109T -14.0900 -29.4600 

SecU10T -14.0800 -29.8800 

Sect 11n -13.7700 -30.3100 

Sect 112T -13.5800 -30.7300 

SecU13T -13.6800 -30.7500 

SecU14T -14.0200 -30.7500 

SecU15T -14.4300 -30.7500 

Sect 116T -14.3300 -30.7500 

Sect 117T -14.4300 -30.7500 

Sect 118T -14.0200 -30.7500 

SecU19T -13.6800 -30.7500 

Sect 120T -13.5800 -30.7500 

SecU2n -13.7500 -30.7500 

Sect 122T -14.0400 -30.7500 

Sect 123T -14.0500 -30.7500 

Sect 124T -13.9800 -30.7500 

Sect 125T -13.9800 -30.7500 

SecU26T -13.9800 -30.7500 

LARSA 40 

Point 2 Point 2 
Y Z 
(ft) (ft) 

16.0600 -45.5100 

14.0700 -45.5100 

12.2900 -45.5100 

10.6900 -45.5100 

9.4400 -45.6200 

8.9100 -46.0400 

8.8000 -46.4600 

8.8200 -46.8900 

8.8400 -47.3100 

8.8500 -47.7400 

8.8700 -48.1600 

8.8900 -48.5900 

8.8900 -48.5900 

8.9200 -49.4300 

8.9400 -49.8600 

8.9500 -50.2800 

9.0900 -50.7100 

9.7300 -51.1300 

11.1000 -51.5600 

12.7900 -51.9800 

14.6300 -52.0000 

16.6700 -52.0000 

19.0700 -52.0000 

19.1700 -52.0000 

19.0700 -52.0000 

16.6700 -52.0000 

14.6300 -52.0000 

12.7900 -52.0000 

11.1300 -52.0000 

9.7700 -52.0000 

9.1400 -52.0000 

9.0200 -52.0000 

9.0200 -52.0000 

9.0200 -52.0000 

Point 3 Point 3 Point 4 
Y Z 
(ft) (ft) 

16.0600 45.5100 

14.0700 45.5100 

12.2900 45.5100 

10.6900 45.5100 

9.4400 45.6200 

8.9100 46.0400 

8.8000 46.4600 

8.8200 46.8900 

8.8400 47.3100 

8.8500 47.7400 

8.8700 48.1600 

8.8900 48.5900 

8.8900 48.5900 

8.9200 49.4300 

8.9400 49.8600 

8.9500 50.2800 

9.0900 50.7100 

9.7300 51.1300 

11.1000 51.5600 

12.7900 51.9800 

14.6300 52.0000 

16.6700 52.0000 

19.0700 52.0000 

19.1700 52.0000 

19.0700 52.0000 

16.6700 52.0000 

14.6300 52.0000 

12.7900 52.0000 

11.1300 52.0000 

9.7700 52.0000 

9.1400 52.0000 

9.0200 52.0000 

9.0200 52.0000 

9.0200 52.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Y 
(ft) 

-14.6300 

-14.2400 

-14.0900 

-14.1900 

-14.3700 

-14.2800 

-14.2000 

-14.1800 

-14.1600 

-14.1500 

-14.1300 

-14.1100 

-14.1100 

-14.0800 

-14.0600 

-14.0500 

-14.0900 

-14.0800 

-13.7700 

-13.5800 

-13.6800 

-14.0200 

-14.4300 

-14.3300 

-14.4300 

-14.0200 

-13.6800 

-13.5800 

-13.7500 

-14.0400 

-14.0500 

-13.9800 

-13.9800 

-13.9800 

Point 4 
Z 

(ft) 

24.2600 

24.2600 

24.2600 

24.2600 

24.3700 

24.7900 

25.2100 

25.6400 

26.0600 

26.4900 

26.9100 

27.3400 

27.3400 

28.1800 

28.6100 

29.0300 

29.4600 

29.8800 

30.3100 

30.7300 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

30.7500 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-133 

Point 5 Point 5 Point 6 Point 6 
Y Z Y Z 

(ft) (ft) (ft) (ft) 

16.0600 0.0000 (none) (none) 

14.0700 0.0000 (none) (none) 

12.2900 0.0000 (none) (none) 

10.6900 0.0000 (none) (none) 

9.4400 0.0000 (none) (none) 

8.9100 0.0000 (none) (none) 

8.8000 0.0000 (none) (none) 

8.8200 0.0000 (none) (none) 

8.8400 0.0000 (none) (none) 

8.8500 0.0000 (none) (none) 

8.8700 0.0000 (none) (none) 

8.8900 0.0000 (none) (none) 

8.8900 0.0000 (none) (none) 

8.9200 0.0000 (none) (none) 

8.9400 0.0000 (none) (none) 

8.9500 0.0000 (none) (none) 

9.0900 0.0000 (none) (none) 

9.7300 0.0000 (none) (none) 

11.1000 0.0000 (none) (none) 

12.7900 0.0000 (none) (none) 

14.6300 0.0000 (none) (none) 

16.6700 0.0000 (none) (none) 

19.0700 0.0000 (none) (none) 

19.1700 0.0000 (none) (none) 

19.0700 0.0000 (none) (none) 

16.6700 0.0000 (none) (none) 

14.6300 0.0000 (none) (none) 

12.7900 0.0000 (none) (none) 

11.1300 0.0000 (none) (none) 

9.7700 0.0000 (none) (none) 

9.1400 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 
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6673

INPUT: Section Stress Points 
Point 1 Point 1 

Name Y Z 
(ft) (ft) 

SecU27T -13.9800 -30.7500 

SecU28T -13.9800 -30.7500 

SecU29T -13.9800 -30.8500 

SecU30T -13.9700 -31.0500 

SecU31T -13.9600 -31.2500 

SecU32T -13.9600 -31.4500 

SecU33T -13.9500 -31.6500 

Sect 134T -14.0100 -31.8500 

SecU35T -13.9800 -32.0500 

SecU36T -13.6600 -32.2500 

SecU37T -13.4700 -32.4500 

SecU38T -13.5400 -32.7300 

SecU39T -13.8600 -32.8500 

SecU40T -14.2800 -33.0500 

SecU41T -14.2300 -33.1400 

Sect 142T -14.2700 -33.2200 

SecU43T -13.8200 -33.4200 

SecU44T -13.4800 -33.6200 

SecU45T -13.3900 -33.8200 

SecU46T -13.5600 -34.0200 

SecU47T -13.9000 -34.2200 

SecU48T -13.9300 -34.4200 

SecU49T -13.8600 -34.6200 

Sect 150T -13.8500 -34.8200 

SecU51T -13.9000 -35.0200 

SecU52T -14.1000 -35.2200 

SecU53T -14.4700 -35.4200 

SecU54T -15.0100 -35.6200 

SecU55T -15.6200 -35.8200 

SecU56T -15.9000 -35.9000 

LARSA 40 

Point 2 Point 2 
Y Z 

(ft) (ft) 

9.0200 -52.0000 

9.0200 -52.0000 

9.0200 -52.1000 

9.0300 -52.3000 

9.0400 -52.5000 

9.0400 -52.7000 

9.0500 -52.9000 

9.1800 -53.1000 

9.8300 -53.3000 

11.2100 -53.5000 

12.9000 -53.7000 

14.7700 -53.9800 

16.8300 -54.1000 

19.2200 -54.3000 

19.2700 -54.3900 

19.2300 -54.4700 

16.8700 -54.6700 

14.8300 -54.8700 

12.9800 -55.0700 

11.3100 -55.2700 

9.9100 -55.4700 

9.2600 -55.6700 

9.1400 -55.8700 

9.1500 -56.0700 

9.2500 -56.2700 

9.6300 -56.4700 

10.2800 -56.6700 

11.2000 -56.8700 

12.4900 -57.0700 

13.1000 -57.1500 

Point 3 Point 3 Point 4 
Y Z 
(ft) (ft) 

9.0200 52.0000 

9.0200 52.0000 

9.0200 52.1000 

9.0300 52.3000 

9.0400 52.5000 

9.0400 52.7000 

9.0500 52.9000 

9.1800 53.1000 

9.8300 53.3000 

11.2100 53.5000 

12.9000 53.7000 

14.7700 53.9800 

16.8300 54.1000 

19.2200 54.3000 

19.2700 54.3900 

19.2300 54.4700 

16.8700 54.6700 

14.8300 54.8700 

12.9800 55.0700 

11.3100 55.2700 

9.9100 55.4700 

9.2600 55.6700 

9.1400 55.8700 

9.1500 56.0700 

9.2500 56.2700 

9.6300 56.4700 

10.2800 56.6700 

11.2000 56.8700 

12.4900 57.0700 

13.1000 57.1500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Y 
(ft) 

-13.9800 

-13.9800 

-13.9800 

-13.9700 

-13.9600 

-13.9600 

-13.9500 

-14.0100 

-13.9800 

-13.6600 

-13.4700 

-13.5400 

-13.8600 

-14.2800 

-14.2300 

-14.2700 

-13.8200 

-13.4800 

-13.3900 

-13.5600 

-13.9000 

-13.9300 

-13.8600 

-13.8500 

-13.9000 

-14.1000 

-14.4700 

-15.0100 

-15.6200 

-15.9000 

Point 4 
Z 

(ft) 

30.7500 

30.7500 

30.8500 

31.0500 

31.2500 

31.4500 

31.6500 

31.8500 

32.0500 

32.2500 

32.4500 

32.7300 

32.8500 

33.0500 

33.1400 

33.2200 

33.4200 

33.6200 

33.8200 

34.0200 

34.2200 

34.4200 

34.6200 

34.8200 

35.0200 

35.2200 

35.4200 

35.6200 

35.8200 

35.9000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-134 

Point 5 Point 5 Point 6 Point 6 
Y Z Y z 

(It) (ft) 1ft) (ft) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0200 0.0000 (none) (none) 

9.0300 0.0000 (none) (none) 

9.0400 0.0000 (none) (none) 

9.0400 0.0000 (none) (none) 

9.0500 0.0000 (none) (none) 

9.1800 0.0000 (none) (none) 

9.8300 0.0000 (none) (none) 

11.2100 0.0000 (none) (none) 

12.9000 0.0000 (none) (none) 

14.7700 0.0000 (none) (none) 

16.8300 0.0000 (none) (none) 

19.2200 0.0000 (none) (none) 

19.2700 0.0000 (none) (none) 

19.2300 0.0000 (none) (none) 

16.8700 0.0000 (none) (none) 

14.8300 0.0000 (none) (none) 

12.9800 0.0000 (none) (none) 

11.3100 0.0000 (none) (none) 

9.9100 0.0000 (none) (none) 

9.2600 0.0000 (none) (none) 

9.1400 0.0000 (none) (none) 

9.1500 0.0000 (none) (none) 

9.2500 0.0000 (none) (none) 

9.6300 0.0000 (none) (none) 

10.2800 0.0000 (none) (none) I 

11.2000 0.0000 (none) (none) 

12.4900 0.0000 (none) (none) 

13.1000 0.0000 (none) (none) 
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6674

INPUT: Section Dimensions 

Name Shape 

Typ Pier Column Rectangle 

Typ Pier Cap Rectangle 

P1_Column Rectangle 

P2_Column Rectangle 

P7_Column Rectangle 

P8 Column Rectangle 

Abut Pier Cap Rectangle 

Rigid Link Unspecified 

SecUT Unspecified 

Sect_2T Unspecified 

Sect_3T Unspecified 

Sect_4T Unspecified 

Sect_5T Unspecified 

Sect_6T Unspecified 

SectJT Unspecified 

Sect_8T Unspecified 

SecL9T Unspecified 

SecUOT Unspecified 

SecU1T Unspecified 

SecU2T Unspecified 

SecU3T Unspecified 

SecU4T Unspecified 

SecU5T Unspecified 

SecU6T Unspecified 

Sect_17T Unspecified 

Sect_18T Unspecified 

SecU9T Unspecified 

Sect_20T Unspecified 

Sect_21T Unspecified 

Sect_22T Unspecified 

Sect_23T Unspecified 

Sect_24T Unspecified 
- ------

LARSA 40 

Dimension 
D1 

12.0000 

15.0000 

10.0000 

10.0000 

11.0000 

11.0000 

15.0000 

Dimension Dimension 
D2 

12.0000 

12.0000 

10.0000 

10.0000 

11.0000 

11.0000 

12.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

D3 
Dimension 

D4 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-135 

Dimension Dimension 
D5 D6 

. 
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6675

INPUT: Section Dimensions 

Name Shape 

Sect_25T Unspecified 

Sect_26T Unspecified 

Sect 27T Unspecified 

Sect 28T Unspecified 

Sect_29T Unspecified 

Sect_30T Unspecified 

Sect_31T Unspecified 

Sect_32T Unspecified 

Sect_33T Unspecified 

Sect_34T Unspecified 

Sect 35T Unspecified 

Sect 36T Unspecified 

Sect 37T Unspecified 

Sect 38T Unspecified 

SecL39T Unspecified 

Sect_40T Unspecified 

SecL41T Unspecified 

Sect_42T Unspecified 

Sect_43T Unspecified 

SecL44T Unspecified 

Sect 45T Unspecified 

Sect_46T Unspecified 

Sect 47T Unspecified 

Sect 48T Unspecified 

Sect 49T Unspecified 

Sect_50T Unspecified 

Sect_51T Unspecified 

Sect_52T Unspecified 

Sect_53T Unspecified 

Sect 54T Unspecified 

Sect_55T Unspecified 

Sect 56T Unspecified 

Sect 57T Unspecified 

Sect_58T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-136 

Dimension Dimension 
D5 D6 

• 

• 

i 

• 

• 
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6676

INPUT: Section Dimensions 

Name Shape 

Sect_S9T Unspecified 

Sect_BOT Unspecified 

Sect_B1T Unspecified 

Sect_B2T Unspecified 

Sect_63T Unspecified 

Sect 64T Unspecified 

Sect_6ST Unspecified 

Sect_B6T Unspecified 

Sect_B7T Unspecified 

Sect_68T Unspecified 

Sect_69T Unspecified 

Sect_70T Unspecified 

SectJ1T Unspecified 

SectJ2T Unspecified 

SectJ3T Unspecified 

Sect_74T Unspecified 

Sect 7ST Unspecified 

Sect 76T Unspecified 

SectJ7T Unspecified 

Sect 78T Unspecified 

Sect_79T Unspecified 

Sect_80T Unspecified 

Sect_81T Unspecified 

Sect_82T Unspecified 

Sect_83T Unspecified 

Sect_84T Unspecified 

Sect_8ST Unspecified 

Sect 86T Unspecified 

Sect 87T Unspecified 

Sect 8ST Unspecified 

Sect_89T Unspecified 

Sect 90T Unspecified 

Sect_91T Unspecified 

Sect_92T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-137 

Dimension Dimension 
D5 DB 

Page 18 



6677

INPUT: Section Dimensions 

Name Shape 

Sect_93T Unspecified 

Sect_94T Unspecified 

Sect_95T Unspecified 

Sect_96T Unspecified 

Sect_97T Unspecified 

Sect_98T Unspecified 

Sect 99T Unspecified 

SecUOOT Unspecified 

SecU01T Unspecified 

SecU02T Unspecified 

SecU03T Unspecified 

Sect 104T Unspecified 

Sect 105T Unspecified 

Sect 106T Unspecified 

Sect 107T Unspecified 

Sect 108T Unspecified 

SecU09T Unspecified 

SecU10T Unspecified 

SecU11T Unspecified 

SecU12T Unspecified 

Sect 113T Unspecified 

SecU14T Unspecified 

SecU15T Unspecified 

SecU16T Unspecified 

Sect 117T Unspecified 

Sect 118T Unspecified 

Sect 119T Unspecified 

SecU20T Unspecified 

Sect 121T Unspecified 

SecU22T Unspecified 

SecU23T Unspecified 

Sect 124T Unspecified 

SecU25T Unspecified 

SecU26T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-138 

Dimension Dimension 
D5 D6 
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6678

INPUT: Section Dimensions 

Name Shape 

SecU27T Unspecified 

SecU28T Unspecified 

Sect 129T Unspecified 

SecU30T Unspecified 

SecU31T Unspecified 

SecU32T Unspecified 

SecU33T Unspecified 

SecU34T Unspecified 

SecU35T Unspecified 

SecU36T Unspecified 

Sect 137T Unspecified 

SecU38T Unspecified 

Sect 139T Unspecified 

SecU40T Unspecified 

SecU41T Unspecified 

Sect 142T Unspecified 

SecU43T Unspecified 

SecU44T Unspecified 

SecU45T Unspecified 

SecU46T Unspecified 

SecU47T Unspecified 

Sect 148T Unspecified 

Sect 149T Unspecified 

Sect 150T Unspecified 

Sect_151T Unspecified 

Sect 152T Unspecified 

Sect 153T Unspecified 

Sect 154T Unspecified 

Sect 155T Unspecified 

SecU56T Unspecified 

LARSA 40 

Dimension 
D1 

Dimension Dimension 
D2 

-----------------

CRC-06 EQ No-Scour Shaft 
C. Werts 

D3 
Dimension 

D4 

HOR Engineering Inc. 
c:\pwworking\sea\dOS71170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-139 

Dimension Dimension 
D5 D6 

I 

i 

I 
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6679

INPUT: Joints 

ID Station 
(It) 

1 15,889.5000 

2 15,896.4100 

3 15,915.8920 

4 15,935.3750 

5 15,954.8570 

6 15,974.3390 

7 15,993.8220 

8 16,013.3040 

9 16,032.7860 

10 16,052.2680 

11 16,071.7510 

12 16,091.2330 

13 16,110.7150 

14 16,130.1980 

15 16,149.6800 

16 16,156.6000 

17 16,163.4900 

18 16,183.0000 

19 16,202.5110 

20 16,222.0210 

21 16,241.5320 

22 16,261.0420 

23 16,280.5530 

24 16,300.0630 

25 16,319.5730 

26 16,339.0840 

27 16,358.5940 

28 16,378.1050 

29 16,397.6150 

30 16,417.1260 

31 16,436.6360 

32 16,456.1470 

LARSA 4D 

Transverse Offset Elevation 
Translation DOF Rotation DOF (It) (It) 

14.2200 

14.1200 

13.8100 

13.4400 

13.0300 

12.5500 

12.0300 

11.4600 

10.8400 

10.1700 

9.4400 

8.6700 

7.8500 

6.9700 

6.0500 

5.7100 

5.3900 

4.4900 

3.6300 

2.8000 

2.0100 

1.2500 

0.5200 

-0.1700 

-0.8200 

-1.4400 

-2.0300 

-2.5600 

-3.0200 

-3.3800 

-3.6600 

-3.8600 
---

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/1S/2011 3:20:58 PM 

4-140 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
• 
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6680

INPUT: Joints 

ID 
Stalion 

(It) 

33 16,475.6570 

34 16,495.1670 

35 16,514.6780 

36 16,534.1880 

37 16,553.6990 

38 16,573.2090 

39 16,592.7200 

40 16,612.2300 

41 16,619.1300 

42 16,626.9400 

43 16,646.4570 

44 16,665.9750 

45 16,685.4920 

46 16,705.0100 

47 16,724.5270 

48 16,744.0440 

49 16,763.5620 

50 16,783.0790 

51 16,802.5970 

52 16,822.1140 

53 16,841.6310 

54 16,861.1490 

55 16,880.6660 

56 16,900.1830 

57 16,919.7010 

58 16,939.2180 

59 16,958.7360 

60 16,978.2530 

61 16,997.7700 

62 17,017.2880 

63 17,036.8050 

64 17,056.3230 

65 17,075.8400 

66 17,083.6500 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF (It) (It) 

-3.9700 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

0.0000 all free 

0.0000 all free 

-0.0002 all free 

-0.0002 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

c: \pwworking\sea \d0571170\CRC TSL-S891-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-141 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
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6681

INPUT: Joints 

ID Station 
(It) 

67 17,092.3600 

68 17,111.8770 

69 17,131.3950 

70 17,150.9120 

71 17,170.4300 

72 17,189.9470 

73 17,209.4640 

74 17,228.9820 

75 17,248.4990 

76 17,268.0170 

77 17,287.5340 

78 17,307.0510 

79 17,326.5690 

80 17,346.0860 

81 17,365.6030 

82 17,385.1210 

83 17,404.6380 

84 17,424.1560 

85 17,443.6730 

86 17,463.1900 

87 17,482.7080 

88 17,502.2250 

89 17,521.7430 

90 17,541.2600 

91 17,549.9700 

92 17,558.0400 

93 17,577.5470 

94 17,597.0540 

95 17,616.5610 

96 17,636.0680 

97 17,655.5750 

98 17,675.0820 

99 17,694.5890 

100 17,714.0960 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF (tt) (tt) 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-4.0000 

-3.9700 

-3.9400 

-3.8900 

-3.7000 

-3.4300 

-3.2900 

-3.0800 

-2.8800 

-2.6700 

-2.4700 

-2.2700 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 
-------------

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-142 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
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6682

INPUT: Joints 

10 Station 
(It) 

101 17,733.6030 

102 17,753.1100 

103 17,772.6170 

104 17,792.1230 

105 17,811.6300 

106 17,831.1370 

107 17,850.6440 

108 17,870.1510 

109 17,889.6580 

110 17,909.1650 

111 17,928.6720 

112 17,948.1790 

113 17,967.6860 

114 17,987.1930 

115 18,006.7000 

116 18,014.7700 

117 18,022.8000 

118 18,042.2890 

119 18,061.7770 

120 18,081.2660 

121 18,100.7550 

122 18,120.2430 

123 18,139.7320 

124 18,159.2210 

125 18,178.7100 

126 18,198.1980 

127 18,217.6870 

128 18,237.1760 

129 18,256.6640 

130 18,276.1530 

131 18,295.6420 

132 18,315.1300 

133 18,334.6190 

134 18,354.1080 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(It) (tt) 

-2.0700 

-1.8700 

-1.6000 

-1.4700 

-1.2700 

-1.0800 

-0.8900 

-0.6900 

-0.5000 

-0.3100 

-0.1200 

0.0700 

0.2500 

0.4400 

0.6300 

0.7000 

0.7800 

0.9600 

1.1400 

1.3200 

1.5000 

1.6800 

1.8600 

2.0300 

2.2100 

2.3800 

2.5600 

2.7300 

2.9000 

3.0700 

3.2300 

3.4000 

3.5700 

3.7300 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-143 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
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6683

INPUT: Joints 

10 
Station 

(It) 

135 18,373.5970 

136 18,393.0850 

137 18,412.5740 

138 18,432.0630 

139 18,451.5510 

140 18,471.0400 

141 18,479.0600 

142 18,486.9600 

143 18,506,4350 

144 18,525.9090 

145 18,545.3840 

146 18,564.8580 

147 18,584.3330 

148 18,603.8080 

149 18,623.2820 

150 18,642.7570 

151 18,662.2320 

152 18,681.7060 

153 18,701.1810 

154 18,720.6550 

155 18,740.1300 

156 18,748.0300 

1001 15,889.5000 

1101 15,877.3180 

1102 15,877.3180 

1103 15,876.7900 

1104 15,876.2630 

1105 15,875.7360 

1106 15,875.2400 

1201 15,901.6820 

1202 15,901.6820 

1203 15,902.2140 

1204 15,902.7450 

1205 15,903.2770 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF (tt) (It) 

3.8900 

4.0600 

4.2200 

4.3800 

4.5300 

4.6900 

4.7600 

4.8200 

4.9700 

5.1300 

5.2800 

5.4300 

5.5800 

5.7300 

5.8800 

6.0200 

6.1700 

6.3100 

6.4500 

6.5900 

6.7300 

6.7900 

14.2650 

-22.5920 

-22.5920 

-24.1880 

-25.7830 

-27.3780 

-28.8770 

51.1230 

51.1230 

52.7310 

54.3380 

55.9460 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

0.0000 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-0.0001 all free 

-80.5250 all free 

-80.1110 all free 

-73.6110 all free 

-65.6170 all free 

-57.6230 all free 

-49.6290 all free 

-42.1150 all free 

-80.9360 all free 

-74.4360 all free 

-66.4150 all free 

-58.3930 all free 

-50.3720 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

. all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-144 

Displacement UCS Assignment 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 
• 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Global Yes 

Pier 1 Yes 
• 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 
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6684

INPUT: Joints 

ID 
Station 

(It) 

1206 15,903.7730 

1006 15,889.4850 

1007 15,889.4850 

2001 16,156.6000 

2101 16,156.6000 

2102 16,156.6000 

2103 16,156.6000 

2104 16,156.6000 

2105 16,156.6000 

2106 16,156.6000 

2201 16,156.6000 

2202 16,156.6000 

2203 16,156.6000 

2204 16,156.6000 

2205 16,156.6000 

2206 16,156.6000 

2006 16,156.6000 

2007 16,156.6000 

3001 16,619.1300 

3101 16,619.1300 

3102 16,619.1300 

3103 16,619.1300 

3104 16,619.1300 

3105 16,619.1300 

3106 16,619.1300 

3201 16,619.1300 

3202 16,619.1300 

3203 16,619.1300 

3204 16,619.1300 

3205 16,619.1300 

3206 16,619.1300 

3006 16,619.1300 

3007 16,619.1300 

4001 17,083.6500 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(It) (It) 

57.4470 

14.2200 

14.2200 

6.4750 

-19.5700 

-19.5700 

-21.5670 

-23.5640 

-25.5620 

-27.0540 

32.5190 

32.5190 

34.6400 

36.7620 

38.8850 

40.3940 

5.7100 

5.7100 

-2.8620 

-16.0900 

-16.0900 

-19.7980 

-23.5060 

-24.5382 

-26.0273 

10.3660 

10.3660 

14.2050 

18.0440 

19.1653 

20.6786 

-4.0000 

-4.0000 

-2.8620 

-42.8850 all free 

-42.5000 all free 

-33.0000 all free 

-90.8710 all free 

-90.1390 all free 

-80.6390 all free 

-70.5980 all free 

-60.5570 all free 

-50.5160 all free 

-43.0130 all free 

-91.6480 all free 

-82.1480 all free 

-71.6040 all free 

-61.0600 all free 

-50.5160 all free 

-43.0130 all free 

-43.0130 all free 

-33.5140 all free 

-103.0341 all free 

-102.5511 all free 

-93.0511 all free 

-74.3771 all free 

-55.7031 all free 

-50.5001 all free 

-43.0001 all free 

-103.6081 all free 

-94.1081 all free 

-75.0821 all free 

-56.0561 all free 

-50.5001 all free 

-43.0001 all free 

-43.0001 all free 

-33.5001 all free 

-112.7860 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-145 

Displacement UCS Assignment 

Pier 1 Yes 

Pier 1 Yes 

Pier 1 Yes 

Global Yes 

Pier2 Yes 

Pier 2 Yes 

Pier2 Yes 

Pier2 Yes 

Pier2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier 2 Yes 

Pier2 Yes 

Pier2 Yes 

Pier2 Yes 

Pier2 Yes 

Pier2 Yes 

Global Yes 

Pier 3 Yes 

Pier3 Yes 

Pier3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Pier 3 Yes 

Global Yes 
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6685

INPUT: Joints 

ID Stalion 
(tt) 

4101 17,083.6500 

4102 17,083.6500 

4103 17,083.6500 

4104 17,083.6500 

4105 17,083.6500 

4106 17,083.6500 

4201 17,083.6500 

4202 17,083.6500 

4203 17,083.6500 

4204 17,083.6500 

4205 17,083.6500 

4206 17,083.6500 

4006 17,083.6500 

4007 17,083.6500 

5001 17,549.9700 

5101 17,549.9700 

5102 17,549.9700 

5103 17,549.9700 

5104 17,549.9700 

5105 17,549.9700 

5106 17,549.9700 

5201 17,549.9700 

5202 17,549.9700 

5203 17,549.9700 

5204 17,549.9700 

5205 17,549.9700 

5206 17,549.9700 

5006 17,549.9700 

5007 17,549.9700 

6001 18,014.7700 

6101 18,014.7700 

6102 18,014.7700 

6103 18,014.7700 

6104 18,014.7700 

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(tt) (tt) 

-14.1380 

-14.1380 

-18.4970 

-22.8560 

-24.5381 

-26.0272 

8.4140 

8.4140 

12.9040 

17.3940 

19.1652 

20.6786 

-4.0000 

-4.0000 

-2.8020 

-13.2010 

-13.2010 

-17.8520 

-22.5030 

-24.4780 

-25.9672 

7.5970 

7.5970 

12.3790 

17.1610 

19.2252 

20.7386 

-3.9400 

-3.9400 

1.7860 

-15.2770 

-15.2770 

-19.8560 

-24.4350 

-112.3810 all free 

-102.8810 all free 

-80.9300 all free 

-58.9800 all free 

-50.5000 all free 

-43.0000 all free 

-113.2820 all free 

-103.7820 all free 

-81.5310 all free 

-59.2810 all free 

-50.5000 all free 

-43.0000 all free 

-43.0000 all free 

-33.5000 all free 

-117.1670 all free 

-116.7970 all free 

-107.2970 all free 

-83.8750 all free 

-60.4520 all free 

-50.5000 all free 

-43.0000 all free 

-117.6280 all free 

-108.1280 all free 

-84.4290 all free 

-60.7290 all free 

-50.5000 all free 

-43.0000 all free 

-43.0000 all free 

-33.5000 all free 

-116.3200 all free 

-115.7120 all free 

-106.2120 all free 

-83.1510 all free 

-60.0900 all free 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-146 

Displacement UCS Assignment 

Pier 4 Yes 

Pier 4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier 4 Yes 

Pier 4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier4 Yes 

Pier4 Yes 

Global Yes 

Pier 5 Yes 

Pier 5 Yes 

PierS Yes 

PierS Yes 

Pier 5 Yes 

PierS Yes 

Pier5 Yes 

PierS Yes 

Pier 5 Yes 

Pier5 Yes 

Pier 5 Yes 

Pier 5 Yes 

PierS Yes 

Pier 5 Yes 

Global Yes 

Pier6 Yes 

Pier6 Yes 

Pier 6 Yes 

Pier6 Yes 
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6686

INPUT: Joints 

ID Stalion 
(tt) 

6105 18,014.7700 

6106 18,014.7700 

6201 18,014.7700 

6202 18,014.7700 

6203 18,014.7700 

6204 18,014.7700 

6205 18,014.7700 

6206 18,014.7700 

6006 18,014.7700 

6007 18,014.7700 

7001 18,479.0600 

7101 18,479.0600 

7102 18,479.0600 

7103 18,479.0600 

7104 18,479.0600 

7105 18,479.0600 

7106 18,479.0600 

7201 18,479.0600 

7202 18,479.0600 

7203 18,479.0600 

7204 18,479.0600 

7205 18,479.0600 

7206 18,479.0600 

7006 18,479.0600 

7007 18,479.0600 

8001 18,748.0300 

8101 18,754.8930 

8102 18,754.8930 

8103 18,755.6940 

8104 18,756.4950 

8105 18,757.2960 

8106 18,757.7100 

8201 18,741.1670 

8202 18,741.1670 

LARSA 40 

Transverse Offset -Elevation 
Translation DOF Rotation DOF 

(It) (tt) 

-26.3382 

-27.8273 

18.8490 

18.8490 

23.5940 

28.3380 

30.3654 

31.8787 

0.7000 

0.7000 

5.8270 

-14.8770 

-14.8770 

-18.1380 

-21.3980 

-24.6580 

-26.1460 

26.5310 

26.5310 

29.9550 

33.3790 

36.8030 

38.3180 

4.7600 

4.7600 

7.6480 

-17.0260 

-17.0260 

-19.9040 

-22.7830 

-25.6620 

-27.1520 

32.3210 

32.3210 

-50.5000 allfree 

-43.0000 all free 

-117.0760 allfree 

-107.5760 all free 

-84.0610 all free 

-60.5450 all free 

-50.5000 all free 

-43.0000 allfree 

-43.0000 all free 

-33.5000 all free 

-110.0730 allfree 

-109.2880 allfree 

-99.7880 allfree 

-83.3710 allfree 

-66.9530 all free 

-50.5400 all free 

-43.0290 all free 

-110.9430 all free 

-101.4430 all free 

-84.4740 all free 

-67.5050 all free 

-50.5400 allfree 

-43.0290 all free 

-43.0290 allfree 

-33.5270 allfree 

-100.9821 allfree 

-99.8501 all free 

-93.3501 allfree 

-78.8321 all free 

-64.3141 all free 

-49.7961 all free 

-42.2801 all free 

-102.1831 all free 

-95.6831 allfree 

CRC-06 EQ No-Scour Shaft 
C. Werts 

all free 

allfree 

allfree 

all free 

all free 

allfree 

allfree 

all free 

allfree 

allfree 

allfree 

allfree 

all free 

all free 

all free 

all free 

all free 

all free 

allfree 

allfree 

all free 

all free 

allfree 

allfree 

allfree 

allfree 

all free 

all free 

allfree 

allfree 

all free 

allfree 

allfree 

all free 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-147 

Displacement UCS Assignment 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Pier6 Ves 

Global Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Global Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier8 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier7 Ves 

Pier8 Ves 
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6687

INPUT: Joints 

ID Station 
(tt) 

8203 18,740.3160 

8204 18,739.4660 

8205 18,738.6150 

8206 1S,738.1940 

S006 1S,748.2690 

S007 1S,74S.2690 

INPUT: Members 

ID I-Joint J-Joint Span 

1 1 2 

2 2 3 -
3 3 4 -
4 4 5 

5 5 6 -
6 6 7 

7 7 S -
8 8 9 -

9 9 10 

10 10 11 

11 11 12 -
12 12 13 

13 13 14 

14 14 15 -
15 15 16 -
16 16 17 -
17 17 18 -
18 18 19 

19 19 20 -
20 20 21 

21 21 22 

22 22 23 

23 23 24 -

LARSA 40 

Transverse Offset Elevation 
Translation DOF Rotation DOF 

(tt) 

Type 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

Beam 

35.3790 

38.4360 

41.4940 

43.0090 

6.7900 

6.7900 

Section at Start 

SecUT 

Sect_2T 

Sect_3T 

Sect_4T 

Sect_5T 

Sect_6T 

Sect 7T 

Sect_8T 

Sect_9T 

SecUOT 

SecU1T 

Sect_12T 

SecU3T 

SecU4T 

SecU5T 

SecU6T 

SecU7T 

Sect_18T 

Sect_19T 

Sect_20T 

Sect_21T 

Sect_22T 

Sect_23T 

(tt) 

-80.5511 all free 

-65.4191 all free 

-50.28S1 all free 

-42.7931 all free 

-42.52S1 all free 

-33.0201 all free 

Prestress 
Section at End Material 

Force (kips) 

SecL2T Fc_S 

SecL3T Fc_S 

SecL4T FC_8 

SecL5T Fc_S 

SecL6T Fc_S 

SectJT Fc_S 

Sect_8T FC_8 

SecL9T FC_8 

SecU.OT Fc_8 

SecU1T FC_8 

SecU2T FC_8 

SecU3T FC_8 

SecU4T FC_8 

SecU5T FC_8 

SecU6T FC_8 

SecU7T FC_8 

Sect_18T FC_8 

SecU9T FC_8 

Sect 20T Fc 8 

Sect 21T Fc 8 

Sect_22T FC_8 

SecL23T Fc_S 

Sect_24T FC_8 

CRC-06 EQ No-Scour Shaft 
C. Werts 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

all free 

all free 

all free 

all free 

all free 

all free 

Rigid Zone 
Length (It) from Start 

(x/L) 

6.9533 0.0000 

19.574 0.0000 

19.5459 0.0000 

19.5274 0.0000 

19.5142 0.0000 

19.5051 0.0000 

19.5025 0.0000 

19.5012 0.0000 

19.5016 0.0000 

19.5281 0.0000 

19.5445 0.0000 

19.5592 0.0000 

19.579 0.0000 

19.6062 0.0000 

6.9432 0.0000 

6.914 0.0000 

19.756 0.0000 

19.7115 0.0000 

19.6794 0.0000 

19.6537 0.0000 

19.6168 0.0000 

19.5586 0.0000 

19.5326 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-148 

Displacement UCS Assignment 

Pier 7 Yes 

Pier 7 Yes 

PierS Yes 

Pier 8 Yes 

PierS Yes 

Pier8 Yes 

Rigid Zone 
Orientation Castln 

Structure I 
from End Construction 

(x/L) Angle (deg) g (day) Group 

0.0000 90.1500 0 Deck at pier and 

0.0000 90.2250 0 Deck 

0.0000 90.3370 0 Deck 

0.0000 90.4490 0 Deck 

0.0000 90.5600 0 Deck at pier and 

0.0000 90.6720 0 Deck 

0.0000 90.7830 0 Deck 

0.0000 90.8950 0 Deck 

0.0000 91.0070 0 Deck 

0.0000 91.1180 0 Deck 

0.0000 91.2300 0 Deck 

0.0000 91.3410 0 Deck 

0.0000 91.4530 0 Deck 

0.0000 91.5640 0 Deck at pier and 

0.0000 91.6400 0 Deck 

0.0000 91.6800 0 Deck 

0.0000 91.7550 0 Deck at pier and 

0.0000 91.8670 0 Deck 

0.0000 91.9790 0 Deck 

0.0000 92.0900 0 Deck 

0.0000 92.2020 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

Page 29 



6688

INPUT: Members 

ID I-Joint J-Joint Span Type 

24 24 25 - Beam 

25 25 26 - Beam 

26 26 27 - Beam 

27 27 28 - Beam 

28 28 29 - Beam 

29 29 30 Beam 

30 30 31 - Beam 

31 31 32 Beam 

32 32 33 Beam 

33 33 34 - Beam 

34 34 35 - Beam 

35 35 36 - Beam 

36 36 37 Beam 

37 37 38 - Beam 

38 38 39 - Beam 

39 39 40 - Beam 

40 40 41 - Beam 

41 41 42 - Beam 

42 42 43 - Beam 

43 43 44 - Beam 

44 44 45 - Beam 

45 45 46 - Beam 

46 46 47 - Beam 

47 47 48 - Beam 

48 48 49 - Beam 

49 49 50 - Beam 

50 50 51 - Beam 

51 51 52 - Beam 

52 52 53 - Beam 

53 53 54 - Beam 

54 54 55 - Beam 

55 55 56 Beam 

56 56 57 - Beam 

57 57 58 - Beam 

LARSA 40 

Section at Start 

Sect_24T 

Sect_25T 

Sect_26T 

Sect_27T 

SecI_28T 

SecI_29T 

Sect_30T 

Sect_31T 

Sect_32T 

Sect 33T 

Sect_34T 

Sect_35T 

8ect_36T 

Sect_37T 

8ect_38T 

Sect_39T 

Sect_40T 

Sect_41T 

Secl_42T 

SecI_43T 

Secl_44T 

SecI_45T 

Sect_46T 

Secl_47T 

Sect_48T 

Sect_49T 

Sect_50T 

SecI_51T 

Sect_52T 

SecI_53T 

SecI_54T 

Sect_55T 

8ecI_56T 

SecL57T 

Preslress Section at End Material 
Force (kips) 

Sect 25T Fc 8 0.0000 

SecL26T FC_8 0.0000 

Sect_27T FC_8 0.0000 

Sect_28T FC_8 0.0000 

Sect_29T FC_8 0.0000 

Sect_30T FC_8 0.0000 

SecL31T Fc_B 0.0000 

Sect_32T Fc_B 0.0000 

SecI_33T FC_B 0.0000 

Sect 34T Fc 8 0.0000 

SecI_35T FC_8 0.0000 

SecI_36T FC_8 0.0000 

8ect_37T FC_8 0.0000 

SecI_38T FC_8 0.0000 

8ect_39T FC_8 0.0000 

8ect_40T FC_8 0.0000 

Secl_41T Fc_S 0.0000 

Secl_42T FC_8 0.0000 

8ecI_43T FC_8 0.0000 

Sect_44T FC_8 0.0000 

SecI_45T Fc_B 0.0000 

8ecL46T FC_8 0.0000 

Sect_47T FC_8 0.0000 

SecL4BT Fc_B 0.0000 

Sect_49T Fc_B 0.0000 

Sect_50T FC_8 0.0000 

SecL51T FC_8 0.0000 

Sect_52T Fc_B 0.0000 

Sect_53T Fc_B 0.0000 

SecL54T Fc_B 0.0000 

SecL55T Fc_B 0.0000 

Sect_56T Fc_B 0.0000 

8ect_57T Fc_B 0.0000 

Sect_5BT Fc_B 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (It) from Slart 

eXtL) 

19.5254 0.0000 

19.5229 0.0000 

19.5184 0.0000 

19.5153 0.0000 

19.5105 0.0000 

19.5075 0.0000 

19.504 0.0000 

19.5025 0.0000 

19.5002 0.0000 

19.4976 0.0000 

19.4979 0.0000 

19.5156 0.0000 

19.5338 0.0000 

19.5452 0.0000 

19.5612 0.0000 

19.5951 0.0000 

6.8951 0.0000 

7.8085 0.0000 

19.696 0.0000 

19.646B 0.0000 

19.6223 0.0000 

19.6026 0.0000 

19.5692 0.0000 

19.5231 0.0000 

19.5086 0.0000 

19.5047 0.0000 

19.5054 0.0000 

19.5042 0.0000 

19.504 0.0000 

19.5048 0.0000 

19.5036 0.0000 

19.5034 0.0000 

19.5042 0.0000 

19.5031 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-149 

Rigid Zone 
Orienlation Caslin Siructure I 

from End 
Angle (deg) g (day) 

Construction 
eXtL) GrouP 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

58 58 59 Beam 

59 59 60 - Beam 

60 60 61 - Beam 

61 61 62 - Beam 

62 62 63 - Beam 

63 63 64 - Beam 

64 64 65 - Beam 

65 65 66 - Beam 

66 66 67 - Beam 

67 67 68 - Beam 

68 68 69 Beam 

69 69 70 - Beam 

70 70 71 Beam 

71 71 72 - Beam 

72 72 73 - Beam 

73 73 74 - Beam 

74 74 75 - Beam 

75 75 76 - Beam 

76 76 77 - Beam 

77 77 78 - Beam 

78 78 79 - Beam 

79 79 80 - Beam 

80 80 81 - Beam 

81 81 82 Beam 

82 82 83 - Beam 

83 83 84 - Beam 

84 84 85 - Beam 

85 85 86 - Beam 

86 86 87 - Beam 

87 87 88 - Beam 

88 88 89 Beam 

89 89 90 Beam 

90 90 91 Beam 

91 91 92 - Beam 

LARSA 40 

Section at Start 

Sect_58T 

Sect_59T 

Sect_60T 

Sect 61T 

Sect 62T 

Sect_63T 

Sect 64T 

Sect_65T 

Sect_66T 

Sect_67T 

Sect_68T 

Sect_69T 

Sect_70T 

SectJ1T 

SectJ2T 

SecC73T 

SectJ4T 

SecC75T 

SectJ6T 

SectJ7T 

Sect_78T 

SectJ9T 

Sect 80T 

Sect 81T 

Sect 82T 

Sect 83T 

Sect 84T 

Sect_85T 

Sect 86T 

Sect_87T 

Sect_88T 

Sect_89T 

Sect_90T 

Sect_91T 

Prestress 
Section at End Material 

Force (kips) 

Sect_59T FC_8 0,0000 

Sect_60T FC_8 0,0000 

Sect_61T FC_8 0,0000 

Sect_62T FC_8 0,0000 

SecC63T Fc 8 0,0000 

Sect 64T Fc 8 0,0000 

Sect_65T Fc 8 0,0000 

Sect 66T FC_8 0,0000 

Sect_67T FC_8 0,0000 

Sect_68T FC_8 0,0000 

Sect_69T FC_8 0,0000 

SectJOT FC_8 0,0000 

SectJ1T FC_8 0,0000 

SectJ2T Fc 8 0,0000 

Sect 73T FC_8 0,0000 

Sect_74T FC_8 0,0000 

SectJ5T FC_8 0,0000 

Sect_76T FC_8 0,0000 

SectJ7T FC_8 0,0000 

SectJ8T FC_8 0,0000 

SectJ9T FC_8 0,0000 

Sect_80T FC_8 0,0000 

SecC81T FC_8 0,0000 

Sect 82T FC_8 0,0000 

Sect_83T FC_8 0,0000 

Sect_84T Fc 8 0,0000 

Sect_85T FC_8 0,0000 

Sect 86T Fc 8 0,0000 

Sect_87T FC_8 0,0000 

Sect_88T FC_8 0,0000 

Sect_89T FC_8 0,0000 

Sect_90T FC_8 0,0000 

SecC91T FC_8 0,0000 

SecC92T FC_8 0,0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Rigid Zone 
Length (tt) from Start 

(x/L) 

19,5024 0,0000 

19,5025 0,0000 

19,5247 0,0000 

19,5464 0,0000 

19,5594 0,0000 

19,5771 0,0000 

19,6137 0,0000 

7,8033 0,0000 

8,7054 0,0000 

19,6729 0,0000 

19,6281 0,0000 

19,6051 0,0000 

19,587 0,0000 

19,5551 0,0000 

19,5143 0,0000 

19,5037 0,0000 

19,5008 0,0000 

19,5017 0,0000 

19,5006 0,0000 

19,5005 0,0000 

19,5014 0,0000 

19,5003 0,0000 

19,5002 0,0000 

19,5011 0,0000 

19,5 0,0000 

19,5004 0,0000 

19,5034 0,0000 

19,531 0,0000 

19,5562 0,0000 

19,5708 0,0000 

19,59 0,0000 

19,6281 0,0000 

8.7025 0,0000 

8,0644 0,0000 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-150 

Rigid Zone 
Orientation Castin 

Structure I 
from End Construction 

(x/L) Angle (deg) 9 (day) Group 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° 
Deck at pier and 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° 
Deck at pier and 

0,0000 92,2910 ° Deck 

0,0000 92.2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° 
Deck at pier and 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° 
Deck at pier and 

0,0000 92,2910 ° Deck 

0,0000 92,2910 ° Deck 
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6690

INPUT: Members 

tD I-Joint J-Joint Span Type 

92 92 93 - Beam 

93 93 94 - Beam 

94 94 95 - Beam 

95 95 96 - Beam 

96 96 97 - Beam 

97 97 98 - Beam 

98 98 99 - Beam 

99 99 100 - Beam 

100 100 101 - Beam 

101 101 102 - Beam 

102 102 103 - Beam 

103 103 104 - Beam 

104 104 105 - Beam 

105 105 106 - Beam 

106 106 107 - Beam 

107 107 108 - Beam 

108 108 109 - Beam 

109 109 110 - Beam 

110 110 111 - Beam 

111 111 112 - Beam 

112 112 113 - Beam 

113 113 114 - Beam 

114 114 115 - Beam 

115 115 116 - Beam 

116 116 117 - Beam 

117 117 118 - Beam 

118 118 119 - Beam 

119 119 120 - Beam 

120 120 121 - Beam 

121 121 122 - Beam 

122 122 123 - Beam 

123 123 124 Beam 

124 124 125 - Beam 

125 125 126 - Beam 

LARSA 40 

Section at Start 

Sect 92T 

Sect_93T 

Sect 94T 

Sect_95T 

Sect_96T 

Sect_97T 

Sect_98T 

Sect_99T 

SecUOOT 

Sect 101T 

SecU02T 

SecU03T 

SecU04T 

SecU05T 

SecU06T 

SecU07T 

SecU08T 

SecU09T 

SecU10T 

SecU11T 

SecU12T 

SecU13T 

SecU14T 

Sect 115T 

SecU16T 

SecU17T 

SecU18T 

SecU19T 

SecU20T 

SecU21T 

SecU22T 

SecU23T 

SecU24T 

SecU25T 

Prestress Section at End Material Force (kips) 

Sect 93T Fc 8 0.0000 

Sect 94T Fc 8 0.0000 

SecL95T FC_8 0.0000 

Sect_96T FC_8 0.0000 

SecL97T FC_8 0.0000 

Sect_98T FC_8 0.0000 

SecL99T FC_8 0.0000 

SecUOOT FC_8 0.0000 

SecU01T Fc 8 0.0000 

Sect 102T Fc 8 0.0000 

SecU03T FC_8 0.0000 

SecU04T Fc 8 0.0000 

SecU05T FC_8 0.0000 

SecU06T FC_8 0.0000 

SecU07T FC_8 0.0000 

SecU08T Fc_8 0.0000 

SecU09T FC_8 0.0000 

SecU10T FC_8 0.0000 

SecU11T FC_8 0.0000 

SecU12T FC_8 0.0000 

SecU13T FC_8 0.0000 

SecU14T FC_8 0.0000 

SecU15T FC_8 0.0000 

Sect 116T Fc 8 0.0000 

Sect 117T Fc 8 0.0000 

SecU18T FC_8 0.0000 

SecU19T FC_8 0.0000 

SecU20T FC_8 0.0000 

SecU21T FC_8 0.0000 

SecU22T FC_8 0.0000 

SecU23T FC_8 0.0000 

SecU24T FC_8 0.0000 

SecU25T FC_8 0.0000 

SecU26T Fc_8 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (tt) from Start 

(x/L) 

19.646 0.0000 

19.6038 0.0000 

19.583 0.0000 

19.5667 0.0000 

19.5396 0.0000 

19.5052 0.0000 

19.4974 0.0000 

19.4976 0.0000 

19.4985 0.0000 

19.4994 0.0000 

19.5012 0.0000 

19.4997 0.0000 

19.5021 0.0000 

19.5029 0.0000 

19.5037 0.0000 

19.5048 0.0000 

19.5059 0.0000 

19.5167 0.0000 

19.5561 0.0000 

19.5826 0.0000 

19.598 0.0000 

19.6187 0.0000 

19.6623 0.0000 

8.0725 0.0000 

8.0324 0.0000 

19.6364 0.0000 

19.5951 0.0000 

19.5774 0.0000 

19.5626 0.0000 

19.5393 0.0000 

19.5063 0.0000 

19.4993 0.0000 

19.5004 0.0000 

19.5001 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-151 

Rigid Zone 
Orientation Castin Structure I 

from End Construction 
(x/L) Angle (deg) g (day) Group 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92:2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
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6691

INPUT: Members 

ID I-Joint J-Joint Span Type 

126 126 127 - Beam 

127 127 128 - Beam 

128 128 129 - Beam 

129 129 130 - Beam 

130 130 131 Beam 

131 131 132 - Beam 

132 132 133 Beam 

133 133 134 Beam 

134 134 135 Beam 

135 135 136 - Beam 

136 136 137 - Beam 

137 137 138 - Beam 

138 138 139 - Beam 

139 139 140 - Beam 

140 140 141 - Beam 

141 141 142 - Beam 

142 142 143 - Beam 

143 143 144 - Beam 

144 144 145 Beam 

145 145 146 Beam 

146 146 147 Beam 

147 147 148 Beam 

148 148 149 - Beam 

149 149 150 - Beam 

150 150 151 - Beam 

151 151 152 - Beam 

152 152 153 - Beam 

153 153 154 - Beam 

154 154 155 - Beam 

155 155 156 - Beam 

1001 1101 1001 - Beam 

1002 1001 1201 - Beam 

1101 1101 1102 - Beam 

1102 1102 1103 Beam 

LARSA 40 

Section at Start 

SecU26T 

SecU27T 

SecU28T 

SecU29T 

SecU30T 

SecU31T 

SecU32T 

Sect 133T 

SecU34T 

SecU35T 

SecU36T 

SecU37T 

SecU38T 

SecU39T 

SecU40T 

SecU41T 

SecU42T 

Sect 143T 

SecU44T 

SecU45T 

SecU46T 

SecU47T 

SecU48T 

SecU49T 

SecU50T 

SecU51T 

SecU52T 

SecU53T 

SecU54T 

SecU55T 

Rigid Link 

Rigid Link 

Rigid Link 

P1_Column 

Material Prestress Section at End 
Force (kips) 

SecU27T FC_8 0.0000 

SecU28T FC_8 0.0000 

SecU29T FC_8 0.0000 

SecU30T FC_8 0.0000 

SecU31T Fc_8 0.0000 

Sect 132T Fc 8 0.0000 

Sect 133T Fc 8 0.0000 

Sect 134T FC_8 0.0000 

SecU35T FC_8 0.0000 

SecU36T FC_8 0.0000 

SecU37T FC_8 0.0000 

SecU38T FC_8 0.0000 

SecU39T FC_8 0.0000 

Sect_140T FC_8 0.0000 

SecU41T FC_8 0.0000 

SecU42T FC_8 0.0000 

SecU43T Fc 8 0.0000 

Sect 144T Fc 8 0.0000 

SecU45T FC_8 0.0000 

SecU46T FC_8 0.0000 

SecU47T FC_8 0.0000 

SecU48T FC_8 0.0000 

SecU49T FC_8 0.0000 

SecU50T FC_8 0.0000 

SecU51T Fc_8 0.0000 

SecU52T FC_8 0.0000 

SecU53T FC_8 0.0000 

SecU54T FC_8 0.0000 

SecU55T FC_8 0.0000 

SecU56T FC_8 0.0000 

(same as start) Fc_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (It) from Start 

(x/l) 

19.5021 0.0000 

19.5029 0.0000 

19.5028 0.0000 

19.5047 0.0000 

19.5055 0.0000 

19.5053 0.0000 

19.5074 0.0000 

19.5094 0.0000 

19.5245 0.0000 

19.5691 0.0000 

19.5977 0.0000 

19.617 0.0000 

19.6379 0.0000 

19.6808 0.0000 

8.0308 0.0000 

7.91 0.0000 

19.6198 0.0000 

19.5868 0.0000 

19.5707 0.0000 

19.5564 0.0000 

19.5384 0.0000 

19.5088 0.0000 

19.5037 0.0000 

19.5068 0.0000 

19.5091 0.0000 

19.5159 0.0000 

19.5286 0.0000 

19.5427 0.0000 

19.5707 0.0000 

7.9469 0.0000 

38.818 0.0000 

38.8188 0.0000 

6.5 0.0000 

8.1545 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-152 

Rigid Zone Orientation Castin Structure / 
from End Construction 

(x/Ll Angle (deg) 9 (day) Greuo 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck at pier and 

0.0000 92.2910 0 Deck 

0.0000 92.2910 0 Deck 
• 

0.0000 92.2910 0 Deck • 

0.0000 92.2910 0 Deck at pier and • 

0.0000 0.0000 0 (none) 
· 

0.0000 0.0000 0 (none) 
· 

0.0000 -90.0000 0 (none) i 

0.0000 0.0000 0 Column Bottom i 
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6692

INPUT: Members 

ID I-Joint J-Joint Span Type 

1103 1103 1104 - Beam 

1104 1104 1105 - Beam 

1105 1105 1106 - Beam 

1201 1201 1202 - Beam 

1202 1202 1203 - Beam 

1203 1203 1204 - Beam 

1204 1204 1205 - Beam 

1205 1205 1206 - Beam 

1011 1106 1006 - Beam 

1012 1006 1206 - Beam 

1006 1006 1007 - Beam 

1007 1007 1 - Beam 

2001 2101 2001 - Beam 

2002 2001 2201 - Beam 

2101 2101 2102 - Beam 

2102 2102 2103 - Beam 

2103 2103 2104 - Beam 

2104 2104 2105 - Beam 

2105 2105 2106 - Beam 

2201 2201 2202 - Beam 

2202 2202 2203 - Beam 

2203 2203 2204 - Beam 

2204 2204 2205 - Beam 

2205 2205 2206 - Beam 

2011 2106 2006 - Beam 

2012 2006 2206 - Beam 

2006 2006 2007 - Beam 

2007 2007 16 - Beam 

3001 3101 3001 - Beam 

3002 3001 3201 - Beam 

3101 3101 3102 - Beam 

3102 3102 3103 - Beam 

3103 3103 3104 - Beam 

3104 3104 3105 - Beam 

LARSA 40 

Section at Start 

P1 Column 

P1_Column 

Rigid Link 

Rigid Link 

P1_Column 

P1_Column 

P1_Column 

Rigid Link 

Abut Pier Cap 

Abut Pier Cap 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

P2_Column 

P2_Column 

P2_Column 

Rigid Link 

Rigid Link 

P2_Column 

P2_Column 

P2 Column 

Rigid Link 

Typ Pier Cap 

Typ Pier Cap 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Prestress Section at End Material 
Force (kips) 

(same as start) Fc 6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) F c _ 6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) F c _6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (tt) from Start 

(x/L) 

8.1544 0.0000 

8.1546 0.0000 

7.6651 0.0000 

6.5 0.0000 

8.2202 0.0000 

8.221 0.0000 

8.2205 0.0000 

7.6733 0.0000 

45.3902 0.0000 

45.5272 0.0000 

9.5 0.0000 

20.3204 0.0000 

26.0341 0.0000 

26.0331 0.0000 

9.5 0.0000 

10.1808 0.0000 

10.1808 0.0000 

10.1809 0.0000 

7.6074 0.0000 

9.5 0.0000 

10.8153 0.0000 

10.8155 0.0000 

10.8157 0.0000 

7.696 0.0000 

32.764 0.0000 

34.684 0.0000 

9.499 0.0000 

14.245 0.0000 

13.2175 0.0000 

13.2175 0.0000 

9.5 0.0000 

18.8926 0.0000 

18.8926 0.0000 

5.2638 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:5B PM 

4-153 

Rigid Zone 
Orientation Castin 

Structure I 
from End Construction 

(x/L) Angle (deg) g (day) Group 

0.0000 0.0000 a (none) 

0.0000 0.0000 a Column Top 

0.0000 0.0000 a (none) 

0.0000 -90.0000 a (none) 

0.0000 0.0000 a Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 a (none) 

0.0000 14.5380 a Rigid Super 

0.0000 14.5380 0 Rigid Super 

0.0000 0.0000 a (none) 

0.0000 0.0000 a (none) 

0.0000 -77.5780 a (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 a (none) 

0.0000 0.0000 a Column Top 

0.0000 0.0000 a (none) 

0.0000 -77.5780 a (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 12.4220 0 Rigid Super 

0.0000 12.4220 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -80.7224 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 
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6693

INPUT: Members 

I ID I-Joint J-Joint Span Type 

3105 3105 3106 - Beam 

3201 3201 3202 Beam 

3202 3202 3203 Beam 

3203 3203 3204 Beam 

3204 3204 3205 Beam 

3205 3205 3206 Beam 

3011 3106 3006 Beam 

3012 3006 3206 Beam 

3006 3006 3007 Beam 

3007 3007 41 - Beam 

4001 4101 4001 - Beam 

4002 4001 4201 - Beam 

4101 4101 4102 - Beam 

4102 4102 4103 - Beam 

4103 4103 4104 - Beam 

4104 4104 4105 - Beam 

4105 4105 4106 - Beam 

4201 4201 4202 - Beam 

4202 4202 4203 - Beam 

4203 4203 4204 - Beam 

4204 4204 _ 4205 - Beam 

4205 4205 4206 - Beam 

4011 4106 4006 - Beam 

4012 4006 4206 - Beam 

4006 4006 4007 - Beam 

4007 4007 66 - Beam 

5001 5101 5001 - Beam 

5002 5001 5201 - Beam 

5101 5101 5102 - Beam 

5102 5102 5103 - Beam 

5103 5103 5104 - Beam 

5104 5104 5105 - Beam 

5105 5105 5106 - Beam 

5201 5201 5202 - Beam 

LARSA 4D 

Section at Start 

Typ Pier Column 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Prestress 
Section at End Material 

Force (kips) 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) F c.:. 6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same' as start) FC_6 weightless 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HDR Engineering Inc. 

Rigid Zone 
Length (ft) tromStart 

(x/L) 

7.5878 0.0000 

9.5 0.0000 

19.5593 0.0000 

19.5593 0.0000 

5.7118 0.0000 

7.7102 0.0000 

22.0273 0.0000 

24.6786 0.0000 

9.5 0.0000 

15.078 0.0000 

11.2671 0.0000 

11.2671 0.0000 

9.5 0.0000 

22.208 0.0000 

22.2071 0.0000 

8.579 0.0000 

7.5878 0.0000 

9.5 0.0000 

22.8748 0.0000 

22.8738 0.0000 

9.027 0.0000 

7.7102 0.0000 

22.0272 0.0000 

24.6786 0.0000 

9.5 0.0000 

15.09 0.0000 

10.3908 0.0000 

10.3908 0.0000 

9.5 0.0000 

23.6963 0.0000 

23.6972 0.0000 

10.0683 0.0000 

7.5878 0.0000 

9.5 0.0000 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:5B PM 

4-154 

Rigid Zone 
Orientation Castin 

Structure I 
from End Construction 

(x/L) Angle (deg) g (day) 
Group 

0.0000 0.0000 0 (none) 

0.0000 -80.7224 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 9.2776 0 Rigid Super 

0.0000 9.2776 0 Rigid Super I 
I 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -86.6872 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -86.6872 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 3.3128 0 Rigid Super I 

0.0000 3.3128 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) I 

0.0000 -92.3673 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -92.3673 0 (none) 
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6694

INPUT: Members 

ID I-Joint J-Joint Span Type 

5202 5202 5203 - Beam 

5203 5203 5204 - Beam 

5204 5204 5205 - Beam 

5205 5205 5205 - Beam 

5011 5106 5005 - Beam 

5012 500B 5205 - Beam 

500B 5006 5007 - Beam 

5007 5007 91 - Beam 

6001 6101 6001 - Beam 

6002 6001 6201 - Beam 

6101 6101 6102 - Beam 

6102 6102 6103 - Beam 

6103 6103 6104 - Beam 

6104 6104 6105 - Beam 

6105 6105 6105 - Beam 

6201 6201 6202 - Beam 

6202 6202 6203 - Beam 

6203 6203 6204 - Beam 

6204 6204 6205 - Beam 

6205 6205 6205 - Beam 

6011 6106 6005 - Beam 

6012 6006 6205 - Beam 

6006 6006 6007 - Beam 

6007 6007 116 - Beam 

7001 7101 7001 - Beam 

7002 7001 7201 - Beam 

7101 7101 7102 - Beam 

7102 7102 7103 - Beam 

7103 7103 7104 - Beam 

7104 7104 7105 - Beam 

7105 7105 7105 - Beam 

7201 7201 7202 - Beam 

7202 7202 7203 - Beam 

7203 7203 7204 - Beam 

LARSA 40 

Section at Start 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Typ Pier Column 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

P7_Column 

P7_Column 

P7_Column 

Rigid Link 

Rigid Link 

P7_Column 

P7_Column 

Prestress 
Section at End Material 

Force (kips) 

(same as start) Fc 6 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_6 0.0000 

(same as start) F c _ 6 weightless 0.0000 

(same as start) Fc_B weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc_6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) Fc 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) Fc 6 0.0000 

(same as start) FC_B 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) F c _6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) F c 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) FC_6 0.0000 

(same as start) F c _ 6 weightless 0.0000 

(same as start) FC_6 weightless 0.0000 

(same a's start) FC_6 0.0000 

(same as start) FC_6 0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Rigid Zone 
Length (It) from Start 

(x/Ll 

24.3633 0.0000 

24.3643 0.0000 

10.5158 0.0000 

7.7102 0.0000 

22.0272 0.0000 

24.6786 0.0000 

9.5 0.0000 

15.082 0.0000 

17.0495 0.0000 

17.0495 0.0000 

9.5 0.0000 

23.331 0.0000 

23.331 0.0000 

9.7021 0.0000 

7.5878 0.0000 

9.5 0.0000 

24.1742 0.0000 

24.1749 0.0000 

10.3267 0.0000 

7.7102 0.0000 

28.5273 0.0000 

31.1787 0.0000 

9.5 0.0000 

14.431 0.0000 

20.6875 0.0000 

20.6875 0.0000 

9.5 0.0000 

16.6094 0.0000 

16.6102 0.0000 

16.6053 0.0000 

7.5984 0.0000 

9.5 0.0000 

17.4447 0.0000 

17.4447 0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-155 

Rigid Zone 
Orientation Castin Structure I 

from End Construction 
(x/L) Angle (deg) g (day) 

Group 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -2.3673 0 Rigid Super 

0.0000 -2.3673 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -98.1027 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -98.1027 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) I 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -8.1027 0 Rigid Super 

0.0000 -8.1027 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -104.1468 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -104.1468 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 
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INPUT: Members 

ID I-Joint J-Joint Span Type 

7204 7204 7205 - Beam 

7205 7205 7206 - Beam 

7011 7106 7006 - Beam 

7012 7006 7206 - Beam 

7006 7006 7007 - Beam 

7007 7007 141 - Beam 

8001 8101 8001 - Beam 

8002 8001 8201 - Beam 

8101 8101 8102 - Beam 

8102 8102 8103 Beam 

8103 8103 8104 - Beam 

8104 8104 8105 - Beam 

8105 8105 8106 - Beam 

8201 8201 8202 - Beam 

8202 8202 8203 - Beam 

8203 8203 8204 - Beam 

8204 8204 8205 - Beam 

8205 8205 8206 - Beam 

8011 8106 8006 Beam 

8012 8006 8206 - Beam 

8006 8006 8007 - Beam 

8007 8007 156 - ....................... ~eam 

INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

1 0.0000 

2 0.0000 

3 0.0000 

4 0.0000 

5 0.0000 

6 0.0000 

7 0.0000 

LARSA 40 

Section at Start 

P7_Column 

Rigid Link 

Typ Pier Cap 

Typ Pier Cap 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

Rigid Link 

P8_Column 

P8_Column 

P8_Column 

Rigid Link 

Rigid Link 

P8_Column 

P8_Column 

P8_Column 

Rigid Link 

Abut Pier Cap 

Abut Pier Cap 

Rigid Link 

Rigid Link 

I-Offset 
Y 
(ft) 

0.0350 

0.0500 

0.0670 

0.0820 

0.0960 

0.1110 

0.1270 

Prestress Section at End Material Length (It) Force (kips) 

(same as start) FC_6 0.0000 17.4407 

(same as start) FC_6 weightless 0.0000 7.7214 

(same as start) FC_6 0.0000 30.906 

(same as start) Fc 6 0.0000 33.558 

(same as start) FC_6 weightless 0.0000 9.502 

(same as start) FC_6 weightless 0.0000 14.301 

(same as start) FC_6 weightless 0.0000 25.5898 

(same as start) FC_6 weightless 0.0000 25.599 

(same as start) FC_6 weightless 0.0000 6.5 

(same as start) FC_6 0.0000 14.6881 

(same as start) FC_6 0.0000 14.6882 

(same as start) FC_6 0.0000 14.6882 

(same as start) FC_6 weightless 0.0000 7.604 

(same as start) FC_6 weightless 0.0000 6.5 

(same as start) FC_6 0.0000 15.6026 

(same as start) Fc_6 0.0000 15.6023 

(same as start) FC_6 0.0000 15.6017 

(same as start) Fc_6 weightless 0.0000 7.7282 

(same as start) FC_6 0.0000 35.2248 

(same as start) FC_6 0.0000 37.6092 

(same as start) F c 6 weightless 0.0000 9.508 

_(llal11"asstart) FC_6 weightless 0.0000 19.9297 

I-Offset J-Offset 
Z 

(ft) 

-13.2170 

-12.6800 

-11.4070 

-10.4830 

-9.8200 

-9.4250 

-9.3040 

CRC-06 EQ No-Scour Shaft 
C. Werts 

X 
(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Rigid Zone 
from Start 

(x/Ll 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-156 

Rigid Zone 
Orientation Castin 

Structure I 
from End Construction 

{x/Ll Angle (deg) g (day) Grouo 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 -14.1468 0 Rigid Super 

0.0000 -14.1468 0 Rigid Super 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 (none) 

0.0000 -90.0000 0 . (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 -90.0000 0 (none) 

0.0000 0.0000 0 Column Bottom 

0.0000 0.0000 0 (none) 

0.0000 0.0000 0 Column Top 

0.0000 0.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 90.0000 0 (none) 

0.0000 -17.6058 0 Rigid Super 

0.0000 180.0000 0, Rigid Super 

J-Offset J-Offset 
Y Z 

(ft) (ft) 

0.0500 -12.6800 

0.0670 -11.4070 

0.0820 -10.4830 

0.0960 -9.8200 

0.1110 -9.4250 

0.1270 -9.3040 

0.1450 -9.2900 

Page 37 



6696

INPUT: Member End Offsets 
I..offset 

10 X 
(ft) 

8 0.0000 

9 0.0000 

10 0.0000 

11 0.0000 

12 0.0000 

13 0.0000 

14 0.0000 

15 0.0000 

16 0.0000 

17 0.0000 

18 0.0000 

19 0.0000 

20 0.0000 

21 0.0000 

22 0.0000 

23 0.0000 

24 0.0000 

25 0.0000 

26 0.0000 

27 0.0000 

28 0.0000 

29 0.0000 

30 0.0000 

31 0.0000 

32 0.0000 

33 0.0000 

34 0.0000 

35 0.0000 

36 0.0000 

37 0.0000 

38 0.0000 

39 0.0000 

40 0.0000 

41 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.1450 

0.1650 

0.1970 

0.2470 

0.3090 

0.3810 

0.4650 

0.5520 

0.5650 

0.5900 

0.5510 

0.5110 

0.4710 

0.4310 

0.3920 

0.3650 

0.3590 

0.3570 

0.3560 

0.3550 

0.3540 

0.3530 

0.3510 

0.3500 

0.3500 

0.3500 

0.3550 

0.3780 

0.4290 

0.4920 

0.5630 

0.6430 

0.7370 

0.7410 

I-Offset 
Z 

(ft) 

-9.2900 

-9.4020 

-10.0990 

-11.5120 

-13.1770 

-15.0060 

-17.0220 

-19.2960 

-19.2750 

-19.2690 

-16.8910 

-14.7970 

-12.9080 

-11.2020 

-9.7960 

-9.1150 

-8.9640 

-8.9360 

-8.9080 

-8.8790 

-8.8490 

-8.8180 

-8.7870 

-8.7580 

-8.7570 

-8.7570 

-8.8850 

-9.4540 

-10.7140 

-12.3050 

-14.0850 

-16.0640 

-18.4340 

-18.5240 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-157 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.1650 -9.4020 

0.1970 -10.0990 

0.2470 -11.5120 

0.3090 -13.1770 

0.3810 -15.0060 

0.4650 -17.0220 

0.5520 -19.2960 

0.5650 -19.2750 

0.5900 -19.2690 

0.5510 -16.8910 

0.5110 -14.7970 

0.4710 -12.9080 

0.4310 -11.2020 

0.3920 -9.7960 

0.3650 -9.1150 

0.3590 -8.9640 

0.3570 -8.9360 

0.3560 -8.9080 • 

0.3550 -8.8790 • 

0.3540 -8.8490 

0.3530 -8.8180 

0.3510 -8.7870 

0.3500 -8.7580 

0.3500 -8.7570 

0.3500 -8.7570 

0.3550 -8.8850 

0.3780 -9.4540 

0.4290 -10.7140 

0.4920 -12.3050 

0.5630 -14.0850 

0.6430 -16.0640 

0.7370 -18.4340 

0.7410 -18.5240 

0.7370 -18.4220 
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INPUT: Member End Offsets 
I-Offset 

ID X 
1ft) 

42 0.0000 

43 0.0000 

44 0.0000 

45 0.0000 

46 0.0000 

47 0.0000 

48 0.0000 

49 0.0000 

50 0.0000 

51 0.0000 

52 0.0000 

53 0.0000 

54 0.0000 

55 0.0000 

56 0.0000 

57 0.0000 

58 0.0000 

59 0.0000 

60 0.0000 

61 0.0000 

62 0.0000 

63 0.0000 

64 0.0000 

65 0.0000 

66 0.0000 

67 0.0000 

68 0.0000 

69 0.0000 

70 0.0000 

71 0.0000 

72 0.0000 

73 0.0000 

74 0.0000 

75 0.0000 

LARSA 40 

I-Offset 
Y 
(ft) 

0.7370 

0.6420 

0.5630 

0.4920 

0.4280 

0.3780 

0.3550 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3550 

0.3780 

0.4280 

0.4920 

0.5630 

0.6420 

0.7370 

0.7410 

0.7360 

0.6420 

0.5630 

0.4910 

0.4270 

0.3770 

0.3550 

0.3500 

0.3500 

I-Offset 
Z 

1ft) 

-18.4220 

-16.0600 

-14.0770 

-12.2900 

-10.6910 

-9.4380 

-8.8850 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.8850 

-9.4380 

-10.6910 

-12.2900 

-14.0770 

-16.0600 

-18.4220 

-18.5240 

-18.4100 

-16.0560 

-14.0680 

-12.2750 

-10.6690 

-9.4230 

-8.8850 

-8.7570 

-8.7570 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 
1ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-158 

J-Offset J-Offset 
Y Z 

(ft) (ft) 

0.6420 -16.0600 

0.5630 -14.0770 

0.4920 -12.2900 

0.4280 -10.6910 

0.3780 -9.4380 

0.3550 -8.8850 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 , 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3550 -8.8850 

0.3780 -9.4380 

0.4280 -10.6910 

0.4920 -12.2900 

0.5630 -14.0770 

0.6420 -16.0600 

0.7370 -18.4220 

0.7410 -18.5240 

0.7360 -18.4100 

0.6420 -16.0560 

0.5630 -14.0680 

0.4910 -12.2750 , 

0.4270 -10.6690 

0.3770 -9.4230 

0.3550 -8.8850 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 
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INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

76 0.0000 

77 0.0000 

78 0.0000 

79 0.0000 

80 0.0000 

81 0.0000 

82 0.0000 

83 0.0000 

84 0.0000 

85 0.0000 

86 0.0000 

87 0.0000 

88 0.0000 

89 0.0000 

90 0.0000 

91 0.0000 

92 0.0000 

93 0.0000 

94 0.0000 

95 0.0000 

96 0.0000 

97 0.0000 

98 0.0000 

99 0.0000 

100 0.0000 

101 0.0000 

102 0.0000 

103 0.0000 

104 0.0000 

105 0.0000 

106 0.0000 

107 0.0000 

108 0.0000 

109 0.0000 

LARSA 40 

I-Offset 
Y 
(ft) 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3500 

0.3550 

0.3770 

0.4270 

0.4910 

0.5630 

0.6420 

0.7360 

0.7410 

0.7370 

0.6420 

0.5630 

0.4910 

0.4270 

0.3780 

0.3560 

0.3520 

0.3530 

0.3530 

0.3540 

0.3550 

0.3560 

0.3560 

0.3570 

0.3580 

0.3580 

0.3640 

I-Offset 
Z 

(ft) 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.7570 

-8.8850 

-9.4230 

-10.6690 

-12.2750 

-14.0680 

-16.0560 

-18.4100 

-18.5240 

-18.4180 

-16.0590 

-14.0750 

-12.2860 

-10.6850 

-9.4400 

-8.9080 

-8.7990 

-8.8180 

-8.8350 

-8.8530 

-8.8710 

-8.8880 

-8.8880 

-8.9210 

-8.9380 

-8.9540 

-9.0940 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 . 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-159 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3500 -8.7570 

0.3550 -8.8850 

0.3770 -9.4230 

0.4270 -10.6690 

0.4910 -12.2750 

0.5630 -14.0680 

0.6420 -16.0560 

0.7360 -18.4100 

0.7410 -18.5240 

0.7370 -18.4180 

0.6420 -16.0590 

0.5630 -14.0750 

0.4910 -12.2860 

0.4270 -10.6850 

0.3780 -9.4400 

0.3560 -8.9080 

0.3520 -8.7990 

0.3530 -8.8180 

0.3530 -8.8350 

0.3540 -8.8530 

0.3550 -8.8710 

0.3560 -8.8880 

0.3560 -8.8880 

0.3570 -8.9210 

0.3580 -8.9380 

0.3580 -8.9540 

0.3640 -9.0940 

0.3890 -9.7260 
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INPUT: Member End Offsets 
I-Offset 

10 X 
(ft) 

110 0.0000 

111 0.0000 

112 0.0000 

113 0.0000 

114 0.0000 

115 0.0000 

116 0.0000 

117 0.0000 

118 0.0000 

119 0.0000 

120 0.0000 

121 0.0000 

122 0.0000 

123 0.0000 

124 0.0000 

125 0.0000 

126 0.0000 

127 0.0000 

128 0.0000 

129 0.0000 

130 0.0000 

131 0.0000 

132 0.0000 

133 0.0000 

134 0.0000 

135 0.0000 

136 0.0000 

137 0.0000 

138 0.0000 

139 0.0000 

140 0.0000 

141 0.0000 

142 0.0000 

143 0.0000 

LARSA 40 

I-Offset 
Y 
(ft) 

0.3890 

0.4440 

0.5120 

0.5850 

0.6670 

0.7630 

0.7670 

0.7630 

0.6670 

0.5850 

0.5120 

0.4450 

0.3910 

0.3660 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3610 

0.3620 

0.3620 

0.3670 

0.3930 

0.4490 

0.5160 

0.5910 

0.6730 

0.7690 

0.7710 

0.7690 

0.6750 

I-Offset 
Z 

(ft) 

-9.7260 

-11.0980 

-12.7880 

-14.6310 

-16.6670 

-19.0680 

-19.1660 

-19.0690 

-16.6670 

-14.6310 

-12.7900 

-11.1260 

-9.7670 

-9.1410 

-9.0190 

-9.0190 

-9.0190 

-9.0190 

-9.0190 

-9.0220 

-9.0290 

-9.0360 

-9.0440 

-9.0510 

-9.1800 

-9.8260 

-11.2140 

-12.9030 

-14.7730 

-16.8310 

-19.2200 

-19.2650 

-19.2260 

-16.8700 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-160 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.4440 -11.0980 

0.5120 -12.7880 

0.5850 -14.6310 

0.6670 -16.6670 

0.7630 -19.0680 

0.7670 -19.1660 

0.7630 -19.0690 

0.6670 -16.6670 

0.5850 -14.6310 

0.5120 -12.7900 

0.4450 -11.1260 

0.3910 -9.7670 

0.3660 -9.1410 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0190 

0.3610 -9.0220 i 

0.3610 -9.0290 

0.3610 -9.0360 

0.3620 -9.0440 

0.3620 -9.0510 

0.3670 -9.1800 

0.3930 -9.8260 

0.4490 -11.2140 

0.5160 -12.9030 

0.5910 -14.7730 

0.6730 -16.8310 

0.7690 -19.2200 

0.7710 -19.2650 

0.7690 -19.2260 

0.6750 -16.8700 

0.5930 -14.8310 
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6700

INPUT: Member End Offsets 
I-Offset 

ID X 
1ft) 

144 0,0000 

145 0,0000 

146 0,0000 

147 0,0000 

148 0,0000 

149 0,0000 

150 0,0000 

151 0,0000 

152 0,0000 

153 0,0000 

154 0,0000 

155 0,0000 

1001 0,0000 

1002 0,0000 

1101 0,0000 

1102 0,0000 

1103 0,0000 

1104 0,0000 

1105 0,0000 

1201 0,0000 

1202 0,0000 

1203 0,0000 

1204 0,0000 

1205 0,0000 

1011 0,0000 

1012 0,0000 

1006 0,0000 

1007 0,0000 

2001 0,0000 

2002 0,0000 

2101 0,0000 

2102 0,0000 

2103 0,0000 

2104 0,0000 

LARSA 40 

I-Offset 
Y 

1ft) 

0,5930 

0,5190 

0.4520 

0,3970 

0,3700 

0,3660 

0,3660 

0,3700 

0,3850 

0.4110 

0.4480 

0.4990 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

I-Offset 
Z 
(It) 

-14,8310 

-12,9840 

-11,3080 

-9,9150 

-9,2590 

-9,1440 

-9,1500 

-9,2520 

-9,6310 

-10,2840 

-11,2010 

-12.4850 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

J-Offset 
X 

(ft) 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-161 

J-Offset J-Offset 
Y Z 
(ft) (ftl 

0,5190 -12,9840 

0.4520 -11,3080 

0,3970 -9,9150 

0,3700 -9,2590 

0,3660 -9,1440 

0,3660 -9,1500 

0,3700 -9,2520 

0,3850 -9,6310 

0.4110 -10,2840 

0.4480 -11,2010 

0.4990 -12.4850 

0,5240 -13,0980 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0.0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 -12,6800 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 
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6701

INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

2105 0.0000 

2201 0.0000 

2202 0.0000 

2203 0.0000 

2204 0.0000 

2205 0.0000 

2011 0.0000 

2012 0.0000 

2006 0.0000 

2007 0.0000 

3001 0.0000 

3002 0.0000 

3101 0.0000 

3102 0.0000 

3103 0.0000 

3104 0.0000 

3105 0.0000 

3201 0.0000 

3202 0.0000 

3203 0.0000 

3204 0.0000 

3205 0.0000 

3011 0.0000 

3012 0.0000 

3006 0.0000 

3007 0.0000 

4001 0.0000 

4002 0.0000 

4101 0.0000 

4102 0.0000 

4103 0.0000 

4104 0.0000 

4105 0.0000 

4201 0.0000 

LARSA 40 

I-Offset 
Y 
(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-162 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -19.2690 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -18.4220 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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6702

INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

4202 0.0000 

4203 0.0000 

4204 0.0000 

4205 0.0000 

4011 0.0000 

4012 0.0000 

4006 0.0000 

4007 0.0000 

5001 0.0000 

5002 0.0000 

5101 0.0000 

5102 0.0000 

5103 0.0000 

5104 0.0000 

5105 0.0000 

5201 0.0000 

5202 0.0000 

5203 0.0000 

5204 0.0000 

5205 0.0000 

5011 0.0000 

5012 0.0000 

5006 0.0000 

5007 0.0000 

6001 0.0000 

6002 0.0000 

6101 0.0000 

6102 0.0000 

6103 0.0000 

6104 0.0000 

6105 0.0000 

6201 0.0000 

6202 0.0000 

6203 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(It) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-163 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -18.4100 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -18.4180 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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6703

INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

6204 0.0000 

6205 0.0000 

6011 0.0000 

6012 0.0000 

6006 0.0000 

6007 0.0000 

7001 0.0000 

7002 0.0000 

7101 0.0000 

7102 0.0000 

7103 0.0000 

7104 0.0000 

7105 0.0000 

7201 0.0000 

7202 0.0000 

7203 0.0000 

7204 0.0000 

7205 0.0000 

7011 0.0000 

7012 0.0000 

7006 0.0000 

7007 0.0000 

8001 0.0000 

8002 0.0000 

8101 0.0000 

8102 0.0000 

8103 0.0000 

8104 0.0000 

8105 0.0000 

8201 0.0000 

8202 0.0000 

8203 0.0000 

8204 0.0000 

8205 0.0000 

LARSA 40 

I-Offset 
Y 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

I-Offset 
Z 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

J-Offset 
X 

(ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-164 

J-Offset J-Offset 
Y Z 
(ft) (ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -19.0690 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 -19.2260 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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6704

INPUT: Member End Offsets 
I-Offset 

ID X 
(ft) 

8011 

8012 

8006 

8007 

"" ....... ".v"' ................ , • "" ... 

MemberlD 
Start Start 

Force Fx Force Fy 

1006 Fixed Fixed 

2006 Fixed Fixed 

3006 Fixed Fixed 

4006 Fixed Fixed 

5006 Fixed Fixed 

6006 Fixed Fixed 

7006 Fixed Fixed 

8006 Fixed Fixed 

II'" '-' I,,"'" '"' v 

ID I-Joint J-Joint Type 

1 1001 (none) Linear 

2 2001 (none) Linear 

3 3001 (none) Linear 

4 4001 (none) Linear 

5 5001 (none) Linear 

6 6001 (none) Linear 

7 7001 (none) Linear 

8 8001 (none) Linear 

9 1102 (none) Linear 

10 1105 (none) Linear 

11 1202 (none) Linear 

12 1205 (none) Linear 

13 2102 (none) Linear 

LARSA 40 

I-Offset I-Offset J-Offset J-Offset J-Offset 
Y Z X Y Z 

(ft) (ft) (ft) (ft) (ft) 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 -13.0980 

Start Start Start Start End End End End End End 
Force Fz Moment Mx Moment My Moment Mz Force Fx Force Fy Force Fz Moment Mx Moment My MomentMz 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Free Fixed 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Fixed Fixed Free Fixed Fixed Fixed Fixed Free Free Fixed 

Maximum Maximum 
KTension K Compression Structure I Direction Tension (kips or Compression Hook (in) Gap (in) Properties Definition (kips/in) (kips"n) kips~ni Construction Group 

--

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

(kips or kips-in) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

Pier1 spring Column Top, Column 

Pier2spring Column Top, Column 

Pier3spring' Column Top, Column 

Pier4spring Column Top, Column 

Pier5spring Column Top, Column 

Pier6spring Column Top, Column 

Pier7spring Column Top, Column 

Pier8spring Column Top, Column 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 
----
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6705

INPUT: S '''' """ 

ID I-Joint J-Joint Type 

14 2105 (none) Linear 

15 2202 (none) Linear 

16 2205 (none) Linear 

17 3102 (none) Linear 

18 3105 (none) Linear 

19 3202 (none) Linear 

20 3205 (none) Linear 

21 4102 (none) Linear 

22 4105 (none) Linear 

23 4202 (none) Linear 

24 4205 (none) Linear 

25 5102 (none) Linear 

26 5105 (none) Linear 

27 5202 (none) Linear 

28 5205 (none) Linear 

29 6102 (none) Linear 

30 6105 (none) Linear 

31 6202 (none) Linear 

32 6205 (none) Linear 

33 7102 (none) Linear 

34 7105 (none) Linear 

35 7202 (none) Linear 

36 7205 (none) Linear 

37 8102 (none) Linear 

38 8105 (none) Linear 

39 8202 (none) Linear 

40 8205 (none) Linear 

INPUT: Mass Elements -- -- - . - ------- ---- - --
Translational 

JOint X 
(kiDS) 

1001 6,912.0000 

2001 10,260.0000 

LARSA 4D 

KTension 
Direction 

(kips!in) 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

K(6x6) 0.0000 

Translational 
Y 

(kiDS) 

6,912.0000 

10,260.0000 

K Compression 
Maximum Maximum 

Tension (kips or Compression 
(kips"n) kiDs-ini (kiDS or kiDs-in) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Translational Rotational 

(k~S) (kiD~-ft'\ 
6,912.0000 

10,260.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Hook (in) 

0.0000 

0.0000 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-166 

Structure! 
Gap (in) Properties Definition 

Construction Group 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Ghost (none) 

Rotational Rotational 
Y Z 

(kips-ft') (kiDs-ft') 

0.0000 0.0000 

0.0000 0.0000 
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6706

INPUT: Mass Elements 
Translational Translational Translational Rotational Rotational 

Joint X Y Z X 
(kiO;-It') (kios) (kios) (kios) (kios-It') 

3001 10,260.0000 10,260.0000 10,260.0000 0.0000 

4001 10,260.0000 10,260.0000 10,260.0000 0.0000 

5001 10,260.0000 10,260.0000 10,260.0000 0.0000 

6001 10,260.0000 10,260.0000 10,260.0000 0.0000 

7001 10,260.0000 10,260.0000 10,260.0000 0.0000 

8001 5,760.0000 5,760.0000 5,760.0000 0.0000 

"',,. _ ....... ""' ...... WH ............ ' .............. ""' ............... 

Name Yield Stress (lbRn') 
Post-yield to Initial Concrete Strength Concrete Ic28 or Steel Concrete Cement Hardening 

Tendon GUTS (IMn') 

FC_6 0.00 

FC_6 weightless 0.00 

FC_8 0.00 

Load Cases 

ID Name Analysis Type Class 

1 DC-Dead Load Static None 

2 DC-Barriers Static None 

3 DC-LRT Static None 

4 DW-Wearing Static None 

5 DW-Utilities Static None 

6 TU-Rise Static None 

7 TU-Fall Static None 

8 Live Load Moving None 

9 EO 1 Response None 

10 EO 2 Response None 

11 EO 3 Response None 

14 WA Static None 

15 WS Static None 

16 CV1 Static None 

17 CV2 Static None 

18 EO 1 SEE Response None 

LARSA 40 

Slope Ratio 

0.020 

0.020 

0.020 

Status 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Specimen Fu(lb/in') 

Cylinder 

Cylinder 

Cylinder 

Weight 
Factor X 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

6,000.00 

6,000.00 

8,000.00 

Weight Weight 
Is Assigned 

Dynamic to Load 
FactorY Factor Z 

Mass? Combinati 

0.0000 -1.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 Yes No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Type 

Normal 

Normal 

Normal 

#01 #01 
Joint Support 

Loads Loads 

8 0 

0 0 

0 0 

0 0 

0 a 
0 0 

0 a 
a 0 

0 0 

0 0 

0 a 
8 0 

0 0 

1 0 

1 a 
0 0 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

0.00 

0.00 

0.00 

#01 #01 
Member Member 
Loads Thermal 

155 0 

155 0 

155 0 

155 0 

155 a 
a 155 

a 155 

0 a 
0 0 

a 0 

a a 
a 0 

279 a 
0 a 
a a 
a 0 

4-167 

Rotational 
z 

(kios-It') 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Material Time-Effect Assigned 

(NONE) Yes 

(NONE) Yes 

(NONE) Yes 

#01 #01 #01 #01 
Plate Moving THA THA 
Loads Loads Loadina Initial 

a 0 0 a 
0 a a 0 

0 a a 0 

0 0 a a 
0 0 0 0 

a a a 0 

0 0 0 a 
0 a a a 
0 0 0 0 

a 0 0 0 

a 0 0 0 

0 0 0 0 

a 0 0 a 
0 a 0 0 

0 0 0 a 
0 a 0 0 
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Load Cases 

ID Name Analysis Type Class 

19 EQ2SEE Response None 

20 EQ 3 SEE Response None 

21 CVL-P2 Static None 

22 CVT-P2 Static None 

23 CVL-P3 Static None 

24 CVT-P3 Static None 

25 CVL-P4 Static None 

26 CVT-P4 Static None 

27 CVL-P5 Static None 

28 CVT-P5 Static None 

29 CVL-P6 Static None 

30 CVT-P6 Static None 

31 CVL-P7 Static None 

32 CVT-P7 Static None 

LOAD CASE DC-Dead Load. Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

LARSA 40 

Weight 
Status 

Factor X 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Active 0.0000 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Weight Weight 
Is Assigned 

FactorY FactorZ 
Dynamic to Load 
Mass? Combinati 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

0.0000 0.0000 No No 

Magnitude 
at Start 

(kiDS or kios-ft1 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

#of #of 
Joint Support 

Loads Loads 

0 0 

0 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

Magnitude 
at End 

(kiDS or kiDs-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-168 

#of #of #of #of #of #of 
Member Member Plate Moving THA THA 
Loads Thermal Loads Loads Loadina Initial 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 o! 
0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

Start Position End Position 
from start 

(x!D (x!D 

0.0000 1.0000 I 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

{kios or kios-ft\ 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

{kios or ki s-ft\ 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-169 

Start Position End Position 
from start 

(x1L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

(kips or kips-ttl 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kios-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-170 

Start Position End Position 
from start 

(x!ll (x/ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kiDS or kiDS-Itl 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kiDS or kios-ttl 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-171 

Start Position End Position 
from start 

(x1L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load, Member Loads 

Member Type 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ft) 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-172 

Start Position .' End Position 
from start 

(xll) (x/l) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000 • 

0.0000 1.0000· 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000: 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 I 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Dead Load. Member Loads 

Member Type 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

LOAD CASE DC-Dead Load. Joint Loads 

Joint X-Force 
(kips) 

1 0.0000 

16 0.0000 

41 0.0000 

66 0.0000 

91 0.0000 

116 0.0000 

141 0.0000 

156 0.0000 

LOAD CASE DC-Barriers, Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

V-Force 
(kips) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Direction 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-32.5600 

-32.5600 

-32.5600 

-32.5600 

Z-Force 
(kips) 

-5.619.4000 

-2.934.8000 

-3.314.7000 

-3.344.0000 

-3,348.3000 

-3,781.3000 

-2,908.5000 

-5,051.1000 

Magnitude 
at Start 

(kins or kios-ftl 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kins-ftl 

X-Moment 
(kips-tt) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Magnitude 
at End 

(kips or kips-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-173 

Start Position End Position 
from start 

(x1D (x/D 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

V-Moment Z-Moment 
(kips-tt) (kips-tt) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Start Position End Position 
from start 

(x1L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DC-Barriers. Member Loads 

Member Type 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-174 

Start Position End Position 
from start 

(x1L) (x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6714

LOAD CASE DC-Barriers. Member Loads 

Member Type 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force . 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ft) 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-175 

Start Position End Position 
from start 

(x1U (x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6715

LOAD CASE DC-Barriers. Member Loads 

Member Type 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Unifonm Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kios or kios-ft\ 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kios or kios-ft\ 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-176 

Start Position End Position 
from start 

(x1L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6716

LOAD CASE DC-Barriers. Member Loads 

Member Type 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

LARSA 4D 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-177 

Start Position End Position 
from start 

!X1Ll (xlLl 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6717

LOAD CASE DC-Barriers. Member Loads 

Member Type 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

LOAD CASE DC-LRT. Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Magnitude 
at Start 

{kips or kips-ttl 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

-1.4500 

Magnitude 
at Start 

(kips or kips-It) 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4550 

-5.5300 

-6.3870 

-7.0540 

-7.8200 

-8.7730 

-9.2970 

-9.2970 

-8.7730 

-7.8200 

-7.0530 

-6.3870 

-5.5290 

-4.4550 

-3.6690 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kips or kips-It) 

Magnitude 
at End 

(kips or kips-It) 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/20113:20:58 PM 

4-178 

Start Position End Position 
from start 

{x/U {x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Start Position End POSition 
from start 

(xiLl (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6718

LOAD CASE DC-LRT. Member Loads 

Member Type 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(ki s or ki~S-it) 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4550 

-5.5290 

-<>.3870 

-7.0530 

-7.8200 

-8.7730 

-9.2970 

-9.2970 

-8.7740 

-7.8220 

-7.0570 

-<>.3900 

-5.5500 

-4.4740 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kios-ftl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-179 

Start Position End Position 
from start 

(x1U (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6719

LOAD CASE DC-LRT. Member Loads 

Member Type 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-3.6690 

-4.4740 

-5.5500 

-6.3900 

-7.0570 

-7.8220 

-8.7740 

-9.2970 

-9.2970 

-8.7750 

-7.8240 

-7.0600 

-6.3940 

-5.5710 

-4.4940 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4940 

-5.5710 

-6.3940 

-7.0600 

-7.8240 

-8.7750 

-9.2970 

-9.2970 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-180 

Start Position End Position 
from start 

(x/L) (x/L) 
• 

0.0000 1.0000 

0.0000 1.0000 • 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

o.oobo 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6720

LOAD CASE DC-LRT, Member Loads 

Member Type 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kios or kios-ttl 

-8.7740 

-7.8220 

-7.0580 

-6.3910 

-5.5570 

-4.4800 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

- -3.4300 

-3.4300 

-3.6690 

-4.4800 

-5,5570 

-6.3910 

-7.0580 

-7.8220 

-8.7740 

-9.2970 

-9.2970 

-8,7740 

-7.8220 

-7.0580 

-6.3910 

-5.5560 

-4.4790 

-3.6690 

-3.4300 

-3.4300 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or'kios-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-181 

Start Position End Position 
Iromstart 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0,0000 1.0000 

0.0000 1,0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1,0000 

0.0000 1,0000 

0,0000 1.0000 

0.0000 1,0000 

0.0000 1,0000 

0.0000 1,0000 

0.0000 1.0000 

0,0000 1.0000 

0.0000 1.0000 

0.0000 1,0000 

0,0000 1,0000 

0,0000 1.0000 

0.0000 1.0000 

0.0000 1,0000 

0.0000 1,0000 

0,0000 1.0000 

0.0000 1,0000 

0.0000 1.0000 

0,0000 1.0000 

0,0000 1,0000 

0.0000 1,0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1,0000 

0.0000 1.0000 
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6721

LOAD CASE DC-LRT. Member Loads 

Member Type 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.6690 

-4.4790 

-5.5560 

-6.3910 

-7.0580 

-7.8220 

-8.7740 

-9.2970 

-9.2970 

-8.7740 

-7.8220 

-7.0570 

-6.3910 

-5.5530 

-4.4770 

-3.6690 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

-3.4300 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-182 

Start Position End Position 
from start 

(xiLl (xIL) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000. 
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- .. - -- --- - - - - --_ .... -_ .. _-- ... _ ... __ . -----

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ft) 

-3.1360 

-3.1170 

-3.0870 

-3.0580 

-3.0290 

-3.0000 

-2.9710 

-2.9490 

-2.9200 

-2.8810 

-2.8500 

-2.8180 

-2.7850 

-2.7500 

-2.7250 

-2.7120 

-2.6880 

-2.6510 

-2.6150 

-2.5790 

-2.5430 

-2.5060 

-2.4700 

-2.4340 

-2.3970 

-2.3610 

-2.3250 

-2.2880 

-2.2520 

-2.2170 

-2.2000 

-2.2000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-183 

Start Position End Position 
from start 

(xlL) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE OW-WI _ ......... Surf, M -_ ............................... 
Member Type 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

LARSA 40 

ber Load -
Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kiDS or kiDs-ttl 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kiDS or kiDS-ttl 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/20113:20:58 PM 

4-184 

Start Position End Position 
from start 

(xlLl (xlLl 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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6724

o .... _ ........ CASE DW-WI .... ..... '"1 Surf, M _ ... , ..... """" .y ....... , 

Member Type 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

LARSA 40 

ber Load ~ 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2000 

-2.2030 

-2.2160 

-2.2370 

-2.2590 

-2.2800 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-185 

Start Position End Position 
from start 

(x1L) (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Page 66 



6725

LOAD CASE DW-WI ... -.. .... Surf, M .................... __ .w. __ ... 

Member Type 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

LARSA 40 

ber Load -
Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kiDS or kiDs-ttl 

-2.3010 

-2.3220 

-2.3440 

-2.3540 

-2.3760 

-2.4070 

-2.4280 

-2.4500 

-2.4710 

-2.4920 

-2.5130 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5250 

-2.5270 

-2.5350 

-2.5450 

-2.5550 

-2.5650 

-2.5750 

-2.5850 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDs-it) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:5B PM 

4-186 

Start Position End Position 
from start 

(x/Ll (x/Ll . 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 • 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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CAS '-_~ ,,_, ..." ~'-'_ ...... v ., v""" ......... S ........................... • v ......... u"" ...... , _ ................... 

Member Type 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

LOAD CASE OW-Utilities, Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

8 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-ttl 

-2.5950 

-2.6050 

-2.6170 

-2.6270 

-2.6350 

-2.6420 

-2.6460 

-2.6530 

-2.6630 

-2.6730 

-2.6830 

-2.6930 

-2.7030 

-2.7130 

-2.7230 

-2.7330 

-2.7430 

-2.7530 

-2.7630 

-2.7730 

-2.7800 

Magnitude 
at Start 

(kips or kips-ttl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kips or kips-It) 

Magnitude 
at End 

(kips or kips-ttl 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-187 

Start Position End Position 
from start 

(xlL) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Start Position End Position 
from start 

(x/L) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Utilities. Member Loads 

Member Type 

9 Unifonm Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

42 Uniform Force 
~--

LARSA 40 

Direction 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Magnitude 
at Start 

(kips or kips-Itl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
. C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kips or kips-It) 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-188 

Start Position End Position 
from start 

(xll) (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Utilities. Member Loads 

Member Type 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

76 Uniform Force 

lARSA 40 

Direction 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSl-SB91-04_FEE EQ2_20110315.lar 

last Analysis Run: 3/15/2011 3:20:58 PM 

4-189 

Start Position End Position 
from start 

(xiLl (xlLl 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000. 

0.0000 1.0000' 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE DW-Utilities. Member Loads 

Member Type 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

110 Uniform Force 

LARSA 40 

Direction 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kiDS or kiDS-ttl 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDS-ttl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC T5L-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-190 

Start Position End Position 
from start 

(XfU Ix/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Page 71 



6730

LOAD CASE DW-Utilities. Member Loads 

Member Type 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 Uniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

144 Uniform Force 

LARSA 4D 

Direction 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

GlobalZ 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Global Z 

Magnitude 
at Start 

(kips or kips-It) 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

-0.3000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HDR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-191 

Start Position End Position 
from start 

(xfL) (xlL) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 • 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE OW-Utilities. Member Loads 
Magnitude Magnitude 

Member Type Direction at Start at End 
(kips or kips-ft) (kips or kins-ftl 

145 Uniform Force GlobalZ -0.3000 

146 Uniform Force Global Z -0.3000 

147 Uniform Force GlobalZ -0.3000 

148 Uniform Force GlobalZ -0.3000 

149 Uniform Force GlobalZ -0.3000 

150 Uniform Force GlobalZ -0.3000 

151 Uniform Force Global Z -0.3000 

152 Uniform Force Global Z -0.3000 

153 Uniform Force Global Z -0.3000 

154 Uniform Force Global Z -0.3000 

155 Uniform Force Global Z -0.3000 

LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

1 Uniform 

2 Uniform 

3 Unifonm 

4 Unifonm 

5 Uniform 

6 Unifonm 

7 Unifonm 

8 Uniform 

9 Uniform 

10 Unifonm 

11 Uniform 

12 Uniform 

13 Unifonm 

14 Unifonm 

15 Unifonm 

16 Unifonm 

17 Uniform 

18 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)("F) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)('F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-192 

Start Position End Position 

IxlL\ fro~/~~art 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Nonlinear Temperature Curve 
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LOAD CASE TU-Rise, Member Thermal Loads 

Member Type 

19 Uniform 

20 Uniform 

21 Uniform 

22 Uniform 

23 Uniform 

24 Uniform 

25 Uniform 

26 Uniform 

27 Uniform 

28 Uniform 

29 Uniform 

30 Uniform 

31 Uniform 

32 Uniform 

33 Uniform 

34 Uniform 

35 Uniform 

36 Uniform 

37 Uniform 

38 Uniform 

39 Uniform 

40 Uniform 

41 Uniform 

42 Uniform 

43 Uniform 

44 Uniform 

45 Uniform 

46 Uniform 

47 Uniform 

48 Uniform 

49 Uniform 

50 Uniform 

51 Uniform 

52 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)('F) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

n/a 

n/a 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C, Werts 

HOR Engineering Inc, 

Temperature Change at 
Bottom (- Edge)('F) 

c:\pwworking\sea \d0571170\ CRC TSL-S891-04_FEE EQ2_20110315,lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-193 

Nonlinear Temperature Curve 

• 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

53 Uniform 

54 Uniform 

55 Uniform 

56 Uniform 

57 Uniform 

58 Uniform 

59 Uniform 

60 Uniform 

61 Uniform 

62 Uniform 

63 Uniform 

64 Uniform 

65 Uniform 

66 Uniform 

67 Uniform 

68 Uniform 

69 Uniform 

70 Uniform 

71 Uniform 

72 Uniform 

73 Uniform 

74 Uniform 

75 Uniform 

76 Uniform 

77 Uniform 

78 Uniform 

79 Uniform 

80 Uniform 

81 Uniform 

82 Uniform 

83 Uniform 

84 Uniform 

85 Uniform 

86 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)('F) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)('F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-194 

Nonlinear Temperature Curve 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

87 Uniform 

88 Uniform 

89 Uniform 

90 Uniform 

91 Uniform 

92 Uniform 

93 Uniform 

94 Uniform 

95 Uniform 

96 Uniform 

97 Uniform 

98 Uniform 

99 Uniform 

100 Uniform 

101 Uniform 

102 Uniform 

103 Uniform 

104 Uniform 

105 Uniform 

106 Uniform 

107 Uniform 

10B Uniform 

109 Uniform 

110 Uniform 

111 Uniform 

112 Uniform 

113 Uniform 

114 Uniform 

115 Uniform 

116 Uniform 

117 Uniform 

11B Uniform 

119 Uniform 

120 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)("F) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)("F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-195 

Nonlinear Temperature Curve 

----
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type 

121 Uniform 

122 Uniform 

123 Uniform 

124 Uniform 

125 Uniform 

126 Uniform 

127 Uniform 

128 Uniform 

129 Uniform 

130 Uniform 

131 Uniform 

132 Uniform 

133 Uniform 

134 Uniform 

135 Uniform 

136 Uniform 

137 Uniform 

138 Uniform 

139 Uniform 

140 Uniform 

141 Uniform 

142 Uniform 

143 Uniform 

144 Uniform 

145 Uniform 

146 Uniform 

147 Uniform 

148 Uniform 

149 Uniform 

150 Uniform 

151 Uniform 

152 Uniform 

153 Uniform 

154 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)(OF) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(OF) 

HOR Engineering Inco 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315olar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-196 

Nonlinear Temperature Curve 
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LOAD CASE TU-Rise. Member Thermal Loads 

Member Type Variation Direction Temperature Change at Top Temperature Change at 
(+ EdgeWF) Bottom (- Edge)(OF) 

155 Uniform nla 50.0000 

LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

1 Uniform 

2 Uniform 

3 Uniform 

4 Uniform 

5 Uniform 

6 Uniform 

7 Uniform 

8 Uniform 

9 Uniform 

10 Uniform 

11 Uniform 

12 Uniform 

13 Uniform 

14 Uniform 

15 Uniform 

16 Uniform 

17 Uniform 

18 Uniform 

19 Uniform 

20 Uniform 

21 Uniform 

22 Uniform 

23 Uniform 

24 Uniform 

25 Uniform 

26 Uniform 

27 Uniform 

28 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)(OF) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(OF) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-197 

Nonlinear Temperature Curve 

Nonlinear Temperature Curve 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

29 Uniform 

30 Uniform 

31 Uniform 

32 Uniform 

33 Uniform 

34 Uniform 

35 Uniform 

36 Uniform 

37 Uniform 

38 Uniform 

39 Uniform 

40 Uniform 

41 Uniform 

42 Uniform 

43 Uniform 

44 Uniform 

45 Uniform 

46 Uniform 

47 Uniform 

48 Uniform 

49 Uniform 

50 Uniform 

51 Uniform 

52 Uniform 

53 Uniform 

54 Uniform 

55 Uniform 

56 Uniform 

57 Uniform 

58 Uniform 

59 Uniform 

60 Uniform 

61 Uniform 

62 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ EdgeWF) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)("F) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-198 

Nonlinear Temperature Curve 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

63 Uniform 

64 Uniform 

65 Uniform 

66 Uniform 

67 Uniform 

68 Uniform 

69 Uniform 

70 Uniform 

71 Uniform 

72 Uniform 

73 Uniform 

74 Uniform 

75 Uniform 

76 Uniform 

77 Uniform 

78 Uniform 

79 Uniform 

80 Uniform 

81 Uniform 

82 Uniform 

83 Uniform 

84 Uniform 

85 Uniform 

86 Uniform 

87 Uniform 

88 Uniform 

89 Uniform 

90 Uniform 

91 Uniform 

92 Uniform 

93 Uniform 

94 Uniform 

95 Uniform 

96 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ EdgeWF) 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000. 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Temperature Change at 
Bottom (- Edge)('F) 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:5B PM 

4-199 

NontinearTemperature Curve 

I 
I 

i 
I 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

97 Uniform 

98 Uniform 

99 Uniform 

100 Uniform 

101 Uniform 

102 Uniform 

103 Uniform 

104 Uniform 

105 Uniform 

106 Uniform 

107 Uniform 

108 Uniform 

109 Uniform 

110 Uniform 

111 Uniform 

112 Uniform 

113 Uniform 

114 Uniform 

115 Uniform 

116 Uniform 

117 Uniform 

118 Uniform 

119 Uniform 

120 Uniform 

121 Uniform 

122 Uniform 

123 Uniform 

124 Uniform 

125 Uniform 

126 Uniform 

127 Uniform 

128 Uniform 

129 Uniform 

130 Uniform 

LARSA 40 

Variation Direction Temperature Change at Top 
(+ Edge)("F) 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Temperature Change at 
Bottom (- Edge)("F) 

c: \pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-200 

Nonlinear Temperature Curve 
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LOAD CASE TU-Fall. Member Thermal Loads 

Member Type 

131 Uniform 

132 Uniform 

133 Uniform 

134 Uniform 

135 Uniform 

136 Uniform 

137 Uniform 

138 Uniform 

139 Uniform 

140 Uniform 

141 Uniform 

142 Uniform 

143 Uniform 

144 Uniform 

145 Uniform 

146 Uniform 

147 Uniform 

148 Uniform 

149 Uniform 

150 Uniform 

151 Uniform 

152 Uniform 

153 Uniform 

154 Uniform 

155 Uniform 

LOAD CASE EQ 1. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

LARSA 40 

Name 

Variation Direction Temperature Change at Top 
(+ Edge)(OF) 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

-50.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Temperature Change at 
Bottom (- Edge)(OF) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

4-201 

Nonlinear Temperature Curve 

Value 

FEE Class E I 

1.0000 

(none) 

0.0000 
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LOAD CASE EQ 1, RSA 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ralio (if no curve) 

Sign Assigned to Resulls 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EQ 2. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EQ 3. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

LARSA 40 

Name 

Name 

Name 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea \d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

Value 

Value 

Value 

4-202 

(none) 

0.0000 

0.0000 

COC 

SRSS 

0.0500 

No Sign 

Global 

(none) 

(none) 

0.0000 

FEE Class E 

1.0000 

(none) 

0.0000 

0.0000 

COC 

SRSS 

0.0500 

No Sign 

Global 

(none) 

(none) 

0.0000 

(none) 
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LOAD CASE EQ 3. RSA 

Scale in Direclion 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Melhod 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE WA. Joint Loads 

Joint 
X-Force 

(kips) 

1001 0.0000 

2001 0.0000 

3001 0.0000 

4001 0.0000 

5001 0.0000 

6001 0.0000 

7001 0.0000 

8001 0.0000 

LOAD CASE WS. Member Loads 

Member Type 

1 Uniform Force 

2 Uniform Force 

3 Uniform Force 

4 Uniform Force 

5 Uniform Force 

6 Uniform Force 

7 Uniform Force 

LARSA 40 

Name 

V-Force 
(kips) 

0.0000 

74.0000 

163.0000 

171.0000 

189.0000 

229.0000 

82.0000 

0.0000 

Direction 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

Z-Force 
(kips) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Magnitude 
at Start 

(kips or kips-ftl 

2.3190 

2.2260 

2.1230 

2.0500 

2.0040 

1.9850 

1.9840 

CRC-06 EQ No-Scour Shaft 
C. Werts 

X-Moment 
(kips-ft) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Magnitude 
at End 

(kips or kips-ftl 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-203 

Value 

0.0000 

FEE Class E 

1.0000 

0.0000 

COC 

SRSS 

0.0500 

No Sign 

Global 

(none) 

V-Moment Z-Moment 
(kips-ft) (kips-ft) 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Start Position End Position 

(xiLl 
fro~,~\art 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

8 Uniform Force 

9 Uniform Force 

10 Uniform Force 

11 Uniform Force 

12 Uniform Force 

13 Uniform Force 

14 Uniform Force 

15 Uniform Force 

16 Uniform Force 

17 Uniform Force 

18 Uniform Force 

19 Uniform Force 

20 Uniform Force 

21 Uniform Force 

22 Uniform Force 

23 Uniform Force 

24 Uniform Force 

25 Uniform Force 

26 Uniform Force 

27 Uniform Force 

28 Uniform Force 

29 Uniform Force 

30 Uniform Force 

31 Uniform Force 

32 Uniform Force 

33 Uniform Force 

34 Uniform Force 

35 Uniform Force 

36 Uniform Force 

37 Uniform Force 

38 Uniform Force 

39 Uniform Force 

40 Uniform Force 

41 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

Magnitude 
at Start 

{kiDS or kiDS-ttl 

1.9950 

2.0280 

2.0910 

2.1800 

2.2980 

2.4470 

2.6240 

2.7090 

2.7110 

2.6100 

2.4470 

2.3100 

2.2000 

2.1200 

2.0700 

2.0470 

2.0440 

2.0480 

2.0510 

2.0550 

2.0580 

2.0620 

2.0660 

2.0690 

2.0730 

2.0830 

2.1180 

2.1840 

2.2790 

2.4050 

2.5630 

2.7510 

2.8420 

2.8430 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kiDS or kiDs-it) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-204 

Start Position End Position 
from start 

{xiU {x/L} 

.0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

42 Uniform Force 

43 Uniform Force 

44 Uniform Force 

45 Uniform Force 

46 Uniform Force 

47 Uniform Force 

48 Uniform Force 

49 Uniform Force 

50 Uniform Force 

51 Uniform Force 

52 Uniform Force 

53 Uniform Force 

54 Uniform Force 

55 Uniform Force 

56 Uniform Force 

57 Uniform Force 

58 Uniform Force 

59 Uniform Force 

60 Uniform Force 

61 Uniform Force 

62 Uniform Force 

63 Uniform Force 

64 Uniform Force 

65 Uniform Force 

66 Uniform Force 

67 Uniform Force 

68 Uniform Force 

69 Uniform Force 

70 Uniform Force 

71 Uniform Force 

72 Uniform Force 

73 Uniform Force 

74 Uniform Force 

75 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

GlobalY 

Magnitude 
atSlart 

(kiDS or kiDS-fI\ 

2.7380 

2.5630 

2.4150 

2.2960 

2.2090 

2.1540 

2.1280 

2.1240 

2.1270 

2.1300 

2.1320 

2.1350 

2.1370 

2.1400 

2.1420 

2.1440 

2.1540 

2.1880 

2.2560 

2.3530 

2.4830 

2.6460 

2.8400 

2.9340 

2.9340 

2.8240 

2.6390 

2.4830 

2.3580 

2.2660 

2.2070 

2.1780 

2.1730 

2.1740 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
alEnd 

(kips or kips-tl) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-205 

Start Position End Position 
fromslart 

(xIL) (XIL) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

76 Uniform Force 

77 Uniform Force 

78 Uniform Force 

79 Uniform Force 

80 Uniform Force 

81 Uniform Force 

82 Uniform Force 

83 Uniform Force 

84 Uniform Force 

85 Uniform Force 

86 Uniform Force 

87 Uniform Force 

88 Uniform Force 

89 Uniform Force 

90 Uniform Force 

91 Uniform Force 

92 Uniform Force 

93 Uniform Force 

94 Uniform Force 

95 Uniform Force 

96 Uniform Force 

97 Uniform Force 

98 Uniform Force 

99 Uniform Force 

100 Uniform Force 

101 Uniform Force 

102 Uniform Force 

103 Uniform Force 

104 Uniform Force 

105 Uniform Force 

106 Uniform Force 

107 Uniform Force 

108 Uniform Force 

109 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kips or kips-ttl 

2.1750 

2.1770 

2.1780 

2.1790 

2.1800 

2.1810 

2.1820 

2.1900 

2.2240 

2.2900 

2.3890 

2.5190 

2.6830 

2.8790 

2.9730 

2.9720 

2.8600 

2.6700 

2.5100 

2.3820 

2.2870 

2.2260 

2.1960 

2.1890 

2.1880 

2.1880 

2.1880 

2.1880 

2.1880 

2.1870 

2.1870 

2.1860 

2.1940 

2.2260 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-206 

Start Position End Position 
from start 

(xiU (x/U 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

110 Uniform Force 

111 Uniform Force 

112 Uniform Force 

113 Uniform Force 

114 Uniform Force 

115 Uniform Force 

116 Uniform Force 

117 Uniform Force 

118 Uniform Force 

119 Uniform Force 

120 Uniform Force 

121 Uniform Force 

122 ljniform Force 

123 Uniform Force 

124 Uniform Force 

125 Uniform Force 

126 Uniform Force 

127 Uniform Force 

128 Uniform Force 

129 Uniform Force 

130 Uniform Force 

131 Uniform Force 

132 Uniform Force 

133 Uniform Force 

134 Uniform Force 

135 Uniform Force 

136 Uniform Force 

137 Uniform Force 

138 Uniform Force 

139 Uniform Force 

140 Uniform Force 

141 Uniform Force 

142 Uniform Force 

143 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Magnitude 
at Start 

(kiDS or kiDS-ttl 

2.2910 

2.3870 

2.5150 

2.6760 

2.8690 

2.9610 

2.9590 

2.8470 

2.6570 

2.4960 

2.3680 

2.2730 

2.2120 

2.1810 

2.1730 

2.1710 

2.1700 

2.1690 

2.1670 

2.1650 

2.1640 

2.1620 

2.1600 

2.1660 

2.1960 

2.2590 

2.3510 

2.4760 

2.6320 

2.8180 

2.9040 

2.9030 

2.7910 

2.6040 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kiDS or kiDS-ft) 

c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-207 

Start Position End Position 
from start 

(xfLl (x/L) 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

144 Uniform Force 

145 Uniform Force 

146 Uniform Force 

147 Uniform Force 

148 Uniform Force 

149 Uniform Force 

150 Uniform Force 

151 Uniform Force 

152 Uniform Force 

153 Uniform Force 

154 Uniform Force 

155 Uniform Force 

1001 Uniform Force 

1002 Uniform Force 

1101 Uniform Force 

1102 Uniform Force 

1103 Uniform Force 

1104 Uniform Force 

1105 Uniform Force 

1201 Uniform Force 

1202 Uniform Force 

1203 Uniform Force 

1204 Uniform Force 

1205 Uniform Force 

1011 Uniform Force 

1012 Uniform Force 

1006 Uniform Force 

1007 Uniform Force 

2001 Uniform Force 

2002 Uniform Force 

2101 Uniform Force 

2102 Uniform Force 

2103 Uniform Force 

2104 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Magnitude 
at Start 

(kips or kips-ttl 

2.4460 

2.3200 

2.2260 

2.1650 

2.1340 

2.1240 

2.1270 

2.1530 

2.2100 

2.2960 

2.4120 

2.5030 

0.0000 

0.0000 

0.0000 

0.2840 

0.3100 

0.3320 

0.1710 

0.0000 

0.2990 

0.3320 

0.3590 

0.1700 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.3780 

0.4210 

0.4570 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kips or kips-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315:lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-208 

Start Position End Position 
from start 

(xiLl (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000. 

0.0000 1.0000· 

0.0000 1.0000. 

0.0000 1.0000 

0.0000 1.0000. 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000· 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 I 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 I 

0.0000 1.0000 I 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

2105 Uniform Force 

2201 Uniform Force 

2202 Uniform Force 

2203 Uniform Force 

2204 Uniform Force 

2205 Uniform Force 

2011 Uniform Force 

2012 Uniform Force 

2006 Uniform Force 

2007 Uniform Force 

3001 Uniform Force 

3002 Uniform Force 

3101 Uniform Force 

3102 Uniform Force 

3103 Uniform Force 

3104 Uniform Force 

3105 Uniform Force 

3201 Uniform Force 

3202 Uniform Force 

3203 Uniform Force 

3204 Uniform Force 

3205 Uniform Force 

3011 Uniform Force 

3012 Uniform Force 

3006 Uniform Force 

4001 Uniform Force 

4002 Uniform Force 

4101 Uniform Force 

4102 Uniform Force 

4103 Uniform Force 

4104 Uniform Force 

4105 Uniform Force 

4201 Uniform Force 

4202 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Magnitude 
at Start 

(kips or kips-ttl 

0.1790 

0.0000 

0.3890 

0.4370 

0.4760 

0.1790 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.7640 

0.8970 

0.9960 

0.2040 

0.0000 

0.7730 

0.9160 

1.0220 

0.2040 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.9180 

1.0910 

1.2180 

0.2110 

0.0000 

0.9250 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 

Magnitude 
at End 

(kips or kips-It) 

c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 
Last Analysis Run: 3/15/2011 3:20:58 PM 

4-209 

Start Position End Position 
from start 

(xlll (xlLl 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

Page 90 



6749

LOAD CASE WS. Member Loads 

Member Type 

4203 Uniform Force 

4204 Uniform Force 

4205 Uniform Force 

4011 Uniform Force 

4012 Uniform Force 

4006 Uniform Force 

5001 Uniform Force 

5002 Uniform Force 

5101 Uniform Force 

5102 Uniform Force 

5103 Uniform Force 

5104 Uniform Force 

5105 Uniform Force 

5201 Uniform Force 

5202 Uniform Force 

5203 Uniform Force 

5204 Uniform Force 

5205 Uniform Force 

5011 Uniform Force 

5012 Uniform Force 

5006 Uniform Force 

6001 Uniform Force 

6002 Uniform Force 

6101 Uniform Force 

6102 Uniform Force 

6103 Uniform Force 

6104 Uniform Force 

6105 Uniform Force 

6201 Uniform Force 

6202 Uniform Force 

6203 Uniform Force 

6204 Uniform Force 

6205 Uniform Force 

6011 Uniform Force 

LARSA 40 

Direction 

Global Y 

Global Y 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

Magnitude 
at Start 

(kins or kins-ftl 

1.1050 

1.2370 

0.2110 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.9880 

1.1800 

1.3190 

0.2150 

0.0000 

0.9940 

1.1930 

1.3360 

0.2150 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.9710 

1.1540 

1.2890 

0.2140 

0.0000 

0.9790 

1.1710 

1.3100 

0.2140 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 

(kin:~~~i~S-ft) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-210 

Start Position End Position 
from start 

IxiLl (x/Ll 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE WS. Member Loads 

Member Type 

6012 Uniform Force 

6006 Uniform Force 

7001 Uniform Force 

7002 Uniform Force 

7101 Uniform Force 

7102 Uniform Force 

7103 Uniform Force 

7104 Uniform Force 

7105 Uniform Force 

7201 Uniform Force 

7202 Uniform Force 

7203 Uniform Force 

7204 Uniform Force 

7205 Uniform Force 

7011 Uniform Force 

7012 Uniform Force 

7006 Uniform Force 

7007 Uniform Force 

8001 Uniform Force 

8002 Uniform Force 

8101 Uniform Force 

8102 Uniform Force 

8103 Uniform Force 

8104 Uniform Force 

8105 Uniform Force 

8201 Uniform Force 

8202 Uniform Force 

8203 Uniform Force 

8204 Uniform Force 

8205 Uniform Force 

8011 Uniform Force 

8012 Uniform Force 

8006 Uniform Force 

8007 Uniform Force 

LARSA 40 

Direction 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

GlobalY 

Global Y 

GlobalY 

Global Y 

Global Y 

GlobalY 

GlobalY 

Global Y 

Global Y 

Global Y 

Global Y 

Magnitude 
at Start 

(kios or kios-It) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.6500 

0.7470 

0.8220 

0.1980 

0.0000 

0.6650 

0.7740 

0.8570 

0.1980 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.5610 

0.6360 

0.6960 

0.1930 

0.0000 

0.5780 

0.6670 

0.7360 

0.1930 

0.0000 

0.0000 

0.0000 

0.0000 

CRC-06 EQ No-Scour Shaft 
C. Werts 

Magnitude 
at End 

(kios or kios-It) 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-211 

Start Position End Position 
from start 

(x/Ll (x/Ll 
0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 

0.0000 1.0000 
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LOAD CASE CV1. Joint Loads 

Joint X-Force 
(kips) 

6001 0.0000 

LOAD CASE CV2. Joint Loads 

Joint X-Force 
(kips) 

5001 12.880.0000 

LOAD CASE EO 1 SEE. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EO 2 SEE. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

LARSA 40 

V-Force Z-Force X-Moment 
(kips) (kips) (kips-It) 

25.760.0000 0.0000 0.0000 

V-Force Z-Force X-Moment 
(kips) (kips) (kips-It) 

0.0000 0.0000 0.0000 

Name 

Name 

CRC-06 EQ No-Scour Shaft 
C. Werts . 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-212 

V-Moment Z-Moment 
(kips-tt) (kips-It) 

0.0000 0.0000 

V-Moment Z-Moment 
(kips-It) (kips-tt) 

0.0000 0.0000 

Value 

SEE Class E 

1.0000 

(none) 

0.0000 

(none) 

0.0000 

0.0000 

COC 

SRSS 

0.0500 

No Sign 

Global 

(none) 

Value 

(none) 

0.0000 

SEE Class E 
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LOAD CASE EO 2 SEE. RSA 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LOAD CASE EO 3 SEE. RSA 

Response-Spectrum Curve in Direction 1 

Scale in Direction 1 

Response-Spectrum Curve in Direction 2 

Scale in Direction 2 

Response-Spectrum Curve in Global Z 

Scale in Global Z 

Angle from Global X to Direction 1 

Modal Combination Method 

Spatial Combination Method 

Modal Damping Ratio (if no curve) 

Sign Assigned to Results 

Modal Combination System 

Modal Damping Curve 

LARSA 40 

Name 

Name 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/20113:20:58 PM 

Value 

Value 

-------

4-213 

1.0000 

(none) 

0.0000 

0.0000 

COC • 

SRSS 

0.0500 

No Sign 

Global 

(none) 

(none) 

0.0000 

(none) 

0.0000 

SEE Class E 

1.0000 

0.0000 

COC 

SRSS 

0.0500 

No Sign 

Global 

(none) 
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POST-COMPUTED RESULT CASES SUMMARY 
Influence Based Case: AASHTO Truck 

Inftuence Line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: AASHTO Tandem 

Inftuence Line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complete Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: AASHTO 2 Truck 

Inftuence Line 

Vehicle 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

LARSA 40 

Inftuence Line Coefficients Lane 1 GZ-

AASHTO HL-93 Design Truck 

o 
Constant Loading 

o 
o 
o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Inftuence Line Coefficients Lane 1 GZ

AASHTO HL-93 Design Tandem 

o 
Constant Loading 

o 
o 
o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Inftuence Line Coefficients Lane 1 GZ-

AASHTO HL-93 Design Truck 

MSHTO HL-93 Design Truck 

o 
Constant Loading 

o 

50 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-214 
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Side-to-Side Vehicle Spacing 

Load for Extreme Force Effecls 

AASHTO-LFO Point Loading 

Complete Palterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: TriMe! 4-Car Train 

InHuence Line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Exlreme Force Effects 

AASHTO-LFD Poinl Loading 

Complete Palterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Influence Based Case: AASHTO Lane Load 

InHuence Line 

Vehicle 

Transverse Offset 

Lane Loading Method 

Lane Load 

Back-to-Front Vehicle Spacing 

Side-to-Side Vehicle Spacing 

Load for Extreme Force Effects 

AASHTO-LFD Point Loading 

Complele Patterns Only 

Vehicle Placement 

Include Lane Load Under Vehicles 

Extreme Effect Group: AASHTO Truck Envelope 

Allow Posilive Minimum/Negalive Maximum 

Load Class 

Case 

LARSA 4D 

o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

InHuence Line Coefficients Lane 1 GZ-

TriMel LRV 4 Car Train 

o 
Constant Loading 

o 
o 
o 
No 

No 

No 

Place Vehicles Anywhere 

Yes 

InHuence Line Coefficients Lane 1 GZ-

AASHTO HL-93 Design Truck 

o 
Conslant Loading 

0.64 

o 
o 
Yes 

No 

No 

Place Vehicles Anywhere 

Yes 

Yes 

None 

Factor Load Class 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HDR Engineering Inc. 
c:\pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-215 

Incremental 
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AASHTO Truck 

AASHTO Tandem 

AASHTO 2 Truck 

Extreme Effect Group: Extreme I Envelope 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

Extreme I - LC 1+ 

Extreme I - LC 2+ 

Extreme I - LC1-

Extreme I - LC 2-

Extreme Effect Group: Strength IV 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

Strength IV+ 

Strength IV-

Extreme Effect Group: AASHTO Truck & Lane 

Allow Positive Minimum/Negative Maximum 

Load Class 

Case 

AASHTO Truck Envelope 

AASHTO Lane Load 

Linear Result Combination: 8 - AASHTO LL Lanes 

Combine For Extreme Effects 

Load Class 

Case 

AASHTO Truck Envelope 

Linear Result Combination: 2 4-Car Trains 

Combine For Extreme Effects 

Load Class 

Case 

TriMet 4-Car Train 

Linear Result Combination: Extreme I - LC 1+ 

Combine For Extreme Effects 

Load Class 

LARSA 40 

Yes 

None 

Factor 

Yes 

None 

Factor 

Yes 

None 

Factor 

No 

None 

Factor 

5.2 

No 

None 

Factor 

2 

No 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

Load Class 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-216 

No 

No 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

Incremental 

No 
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Case 

Linear Result Combination: Extreme I • LC 2+ 

Combine For Extreme Effects 

Load Class 

Case 

EO 1 

E02 

WA 

DC 

DW 

8· AASHTO Lane Loads 

Linear Result Combination: Extreme I • LC1· 

Combine For Extreme Effects 

Load Class 

Case 

E01 

E02 

WA 

DC 

DW 

8· AASHTO Lane Loads 

Linear Result Combination: Extreme I • LC 2· 

Combine For Extreme Effects 

Load Class 

Case 

EO 1 

E02 

DC 

DW 

WA 

8· AASHTO Lane Loads 

Linear Result Combination: DC 

Combine For Extreme Effects 

Load Class 

Case 

DC·Dead Load 

LARSA 40 

Factor 

No 

None 

Factor 

0.3 

0.5 

No 

None 

Factor 

·1 

·0.3 

0.5 

No 

None 

Factor 

·0.3 

·1 

0.5 

No 

None 

Factor 

Load Class 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-S891-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-217 

Incremental 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 
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DC-Barriers 

DC-LRT 

Linear Result Combination: OW 

Combine For Extreme Effects 

Load Class 

Case 

DW-Wearing Surface 

DW-Utililies 

Linear Result Combination: Strength IV+ 

Combine For Extreme Effects 

Load Class 

Case 

Linear Result Combination: 8 - AASHTO Lane Loads 

Combine For Extreme Effects 

Load Class 

Case 

AASHTO Lane Load 

Linear Result Combination: Strength IV-

Combine For Extreme Effects 

Load Class 

Case 

DC 

DW 

WA 

TU-Fall 

Linear Result Combination: Barge Pier 4 ·OL Min 

Combine For Extreme Effects 

Load Class 

Case 

WA 

CV1 

DC 

DW 

Linear Result Combination: Barge Pier 4 OL Max 

Combine For Extreme Effects 

Load Class 

LARSA 40 

No 

None 

Factor 

No 

None 

Factor 

No 

None 

Factor 

5.2 

No 

None 

Factor 

1.5 

1.5 

0.5 

No 

None 

Factor 

0.9 

0.65 

No 

None 

None 

None 

Load Ctass 

None 

None 

Load Class 

Load Class 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

eRe-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c: \pwworking\sea \d0571170\ eRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-218 

No 

No 

Incremental 

No 

No 

Incremental 

Incremental 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 
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Case 

WA 

DC 

OW 

CV1 

Linear Result Combination: Barge Pier 5 DL Min 

Combine For Extreme Effects 

Load Class 

Case 

WA 

CV2 

DC 

OW 

Linear Result Combination: Barge Pier 5 DL Max 

Combine For Extreme Effects 

Load Class 

Case 

WA 

CV2 

DC 

OW 

Linear Result Combination: Strength 111+ 

Combine For Extreme Effects 

Load Class 

Case 

WA 

WS 

TU-Rise 

DC 

OW 

Linear Result Combination: Stmegth 111-

Combine For Extreme Effects 

Load Class 

Case 

·WA 

WS 

LARSA 40 

Factor 

1.25 

1.5 

No 

None 

Factor 

0.9 

0.65 

No 

None 

Factor 

1.25 

1.5 

No 

None 

Factor 

1.4 

0.5 

1.25 

1.5 

No 

None 

Factor 

-1.4 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

Load Class 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c: \pwworking\sea \d0571170\ CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-219 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

Incremental 

No 

No 
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TU-Fall 

DC 

OW 

Linear Result Combination: Strength 1-

Combine For Extreme Effects 

Load Class 

Case 

TU-Fall 

WA 

8 - AASHTO LL Lanes 

2 4-Car Trains 

DC 

DW 

Linear Result Combination: Strength 1+ 

Combine For Extreme Effects 

Load Class 

Case 

TU-Rise 

WA 

8 - AASHTO LL Lanes 

2 4-Car Trains 

DC 

OW 

Linear Result Combination: Service 111-

Combine For Extreme Effects 

Load Class 

Case 

TU-Fall 

WA 

DC 

DW 

8 - AASHTO LL Lanes 

2 4-CarTrains 

Linear Result Combination: Service 111+ 

Combine For Extreme Effects 

Load Class 

LARSA 40 

0.5 

1.25 

1.5 

No 

None 

Factor 

0.5 

1.75 

1.67 

1.25 

1.5 

No 

None 

Factor 

0.5 

1.75 

1.67 

1.25 

1.5 

No 

None 

Factor 

0.8 

0.8 

No 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

None 

None 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-220 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

No 

No 

No 

No 
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Case Factor 

TU-Rise 

WA 

DC 

DW 

8 - AASHTO LL Lanes 0.8 

2 4-Car Trains 0.8 

Linear Result Combination: LL Trk and Lane 5.2 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

AASHTO Truck Envelope 5.2 

AASHTO Lane Load 5.2 

Linear Result Combination: LL-8_LLLanes+2_ 4CarTrains 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

8 - AASHTO LL Lanes 

2 4-Car Trains 

Linear Result Combination: EQ1-L FEE 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

EQ 1 

EQ2 0.3 

Linear Result Combination: EQ2-T FEE 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

EQ1 0.3 

EQ2 

DC 

Linear Result Combination: EQ1-L SEE 

Combine For Extreme Effects No 

Load Class None 

Case Factor 

LARSA 40 

Load Class 

None 

None 

None 

None 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

None 

Load Class 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c:\pwworking\sea\d0571170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-221 

Incremental 

No 

No 

No 

No 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

No 

Incremental 

Page 102 



6761

EO 1 SEE 

EO 2 SEE 

Linear Result Combination: EQ2-T SEE 

Combine For Extreme Effects 

Load Class 

Case 

EO 1 SEE 

E02 SEE 

Linear Result Combination: LL for EQ 

Combine For Extreme Effects 

Load Class 

Case 

AASHTO Lane Load 

TriMet 4-Car Train 

Linear Result Combination: LL for Column 

Combine For Extreme Effects 

Load Class 

Case 

AASHTO Truck Envelope 

TriMet 4-Car Train 

LARSA 40 

0.3 

No 

None 

Factor 

0.3 

Yes 

None 

Factor 

5.2 

1.538 

No 

None 

Factor 

5.2 

2 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

Load Class 

None 

None 

CRC-06 EQ No-Scour Shaft 
C. Werts 

HOR Engineering Inc. 
c: \pwworking\sea \dOS71170\CRC TSL-SB91-04_FEE EQ2_20110315.lar 

Last Analysis Run: 3/15/2011 3:20:58 PM 

4-222 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 

Incremental 

No 

No 
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L. ~R lONE COMPANY 
I-..L.A.. Many Solutions'" 

Project: Columbia River Crossing 

Subject: River Bridge Conceptual Design 

Task: Composite Deck Truss Foundation 

4.3 FB-MUL TIPlER OUTPUT FILES 

HDR Engineering, Inc. 

Computed: C. Werts 

Checked: 

Sheet: 

1

626 Columbia Street NW 
Suite 2A 
Olympia, WA, 98501-9000 

4-223 

Appendix 
Date: March 23 2011 

Date: 

of 

1 

Phone (360) 570-4400 
Fax (360) 570-7253 
IWIW.hdrinc.com 

1 Page1of1 
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BSI FB-Multipier - File: P1-lCS.out 

The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

The 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
pro~ect Name 
proJect Manager 
computed by 

3:40pm 
3:40pm 
3 seconds 

P1-lCS. i n 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 1 - liquefaction + Contraction Scour 

************************************** 
<, SELECTIVE PRINT OUTPUT CONTROL 1, 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

page 1 
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BSI FB-Multipier - File: P1-LCS.out 
Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

* UNITS * 

NO 
pier YES 

NO 
NO 

Analysis Units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-225 

wednesday, March 23, 2011 

NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior Option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO spnng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION * 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / Cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the x Direction: (inches) 
90.00 150.00 150.00 90.00 

page 2 
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BSI FB-Multipier - File: P1-LCS.out 

Grid spacing in the Y Direction: (inches) 
120.00 450.00 450.00 120.00 

************************ 
ANALYSIS OPTIONS * 

************************ 

Type of Stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
* INPUT SOIL DATA - GIVEN BY LAYER * 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL 

1 1 1 

PHI 
(DEG) 

0.3300E+02 
0.3300E+02 

RK 
lbsjinA3 

0.5500E+02 
0.5500E+02 

GAMMA 
pcf 

0.1250E+03 
0.1250E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 2 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

131 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER 

1 4 

SET LAYER 

1 5 

SET LAYER 

1 6 

MODEL 

1 

MODEL 

1 

MODEL 

1 

PHI 
(DEG) 

0.3500E+02 
0.3500E+02 

PHI 
(DEG) 

0.4500E+02 
0.4500E+02 

PHI 
(DEG) 

0.4500E+02 
0.4500E+02 

RK 
1 bsji nA3 

0.5000E+02 
0.5000E+02 

RK 
1 bsji nA3 

0.1250E+03 
0.1250E+03 

RK 
lbsjinA3 

0.1500E+03 
0.1500E+03 

GAMMA 
pcf 

0.1212E+03 
0.1212E+03 

GAMMA 
pcf 

o . 1367E+03 
o . 1367E+03 

GAMMA 
pcf 

0.1402E+03 
0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE-i-OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
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0.114E+Ol O.OOOE+OO 0.114E+Ol O.OOOE+OO 
0.l52E+Ol O.OOOE+OO 0.l52E+Ol O.OOOE+OO 
0.265E+Ol O.OOOE+OO 0.265E+Ol O.OOOE+OO 
0.379E+Ol O.OOOE+OO 0.379E+Ol O.OOOE+OO 
0.493E+Ol O.OOOE+OO 0.493E+Ol O.OOOE+OO 
0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOHOO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
3 O.OOOHOO O.OOOE+OO O.OOOE+OO O.OOOHOO 

0.380HOO O.OOOE+OO 0.380E+00 O.OOOHOO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOHOO 
0.114E+Ol O.OOOE+OO 0.114E+Ol O.OOOE+OO 
0.l52E+Ol O.OOOE+OO 0.l52E+Ol O.OOOE+OO 
0.265E+Ol O.OOOE+OO 0.265E+Ol O.OOOE+OO 
0.379E+Ol O.OOOE+OO 0.379E+Ol O.OOOE+OO 
0.493E+Ol O.OOOE+OO 0.493E+Ol O.OOOE+OO 
0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380HOO 0.l47E+02 
0.760E+00 0.679E+Ol 0.760HOO 0.l82E+02 
0.114E+Ol 0.707E+Ol 0.114E+Ol 0.l90E+02 
0.l52E+Ol 0.707E+Ol 0.l52E+Ol 0.l90E+02 
0.265E+Ol 0.707E+Ol 0.265E+Ol 0.l90E+02 
0.379E+Ol 0.707E+Ol 0.379E+Ol 0.l90E+02 
0.493E+Ol 0.707E+Ol 0.493E+Ol 0.l90E+02 
0.606E+Ol 0.707E+Ol 0.606E+Ol 0.l90E+02 
0.720E+Ol 0.707E+Ol 0.720E+Ol 0.l90E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114HOI 0.559E+02 0.114E+Ol 0.559E+02 
0.l52E+Ol 0.559E+02 0.l52E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493HOl 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
6 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.l52E+Ol 0.559E+02 0.l52E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 O.lOOOE-Ol O.OOOOE+OO 
O.lOOOE-Ol O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 O.lOOOE-Ol O.OOOOE+OO 
O.lOOOE-Ol O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 O.lOOOE-Ol O.OOOOE+OO 
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0.1000E-01 O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.1000E-0l O.OOOOE+OO 
0.1000E-0l O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.1000E-01 O.OOOOE+OO 
0.1000E-01 O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 6 1 0.1000E-0l O.OOOOE+OO 
0.1000E-01 O.OOOOE+OO 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 

in lbs 
1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 0.113E+OS 
7 o . 133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
" PILE SEGMENT INFORMATION DATA " 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
user Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/Segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 6.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity .(EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) = 0.500E+02 ksi 
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Modulus of Elasticity (ES) 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

Confi nement Fl ag 1 
(NOTE: None = 0, confined - spiral only 1,confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 
1.000 

1.00 

424.00 

ksi 
in 
in 

in 

i nA2 

Layer # Bars/strands Area Layer Dia. 
i nA2 in 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 257.08000 

Nonlinear Section/Segment Material properties 

Material Option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- concrete Stress Strain properties 

concrete Strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,Confined - shell 
page 6 

4-229 

wednesday, March 23, 2011 

2) 

2) 



6769

BSI FB-Multipier - File: P1-LCS.out 

- Steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement steel 

Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 
1.000 

1.00 

424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4 

Total Length for Each pile Set 

pile Set Length 
1 3156.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 82 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
NO p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 
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Stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
1, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
;, PILE CAP PROPERTIES - USING SHELL ELEMENTS " 
********************************************** 

Modulus of Elasticity 
poissons Ratio 

,shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1300E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE: These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress Concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

******************************** 
* PIER MEMBER CONNECTIVITY;' 
******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 

* GENERAL LOAD DATA 
************************* 

1 
24336. 

0.31637E+10 
0.31637E+10 
0.31637E+10 

(i nA2) 
(inA4) 
(inA4) 
(i nA4) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Ki ps) (Kips) (Kips) (Ki p-ft) (Ki p-ft) (Kip-ft) 
82 1 4850.00 0.00 0.00 0.00 0.00 0.00 
82 2 0.00 5267.00 0.00 0.00 0.00 0.00 
82 3 0.00 0.00 12241.00 0.00 0.00 0.00 
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82 4 0.00 0.00 0.00 276696.00 0.00 
82 5 0.00 0.00 0.00 0.00 -90163.00 
82 6 0.00 0.00 0.00 0.00 0.00 

************************ 

* ANALYSIS RESULTS 

************************ 

*********************************** 
.. RESULTS FOR LOAD CASE # 1 1, 

*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.100E+01 
0.100E+01 
0.100E+01 
0.100E+01 

************************** 
" CONVERGENCE REPORT 1, 

************************** 

The solution Converged in 4 Iterations 

Summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 0.412 Kips 
FXX = 0.000 Kips 
FYY = 24.188 Kips 
MXX = 0.582 Ki p-i n 
MYY = 0.000 Ki p-i n 
MZZ = 21. 325 Ki p-i n 

Summary of Displacements at pile Heads 

Node x Y Z 
Ci n) Ci n) Ci n) 

1 0.4745 0.2596 0.3186 
2 0.4738 0.2688 0.5786 
3 0.4790 0.2704 0.0721 
4 0.4781 0.2640 0.3355 

Fi nal Displacements 

Load Case # 1 
Node x Y Z Rx 

Ci n) Ci n) Ci n) Crad) 

pile Number 1 
1 0.4745 0.2596 0.3186 0.0000 

83 0.3918 0.2490 0.3139 0.0002 
84 0.3113 0.2240 0.3086 0.0004 
85 0.2376 0.1895 0.3029 0.0005 
86 0.1733 0.1526 0.2972 0.0005 
87 0.1195 0.1174 0.2915 0.0004 
88 0.0760 0.0860 0.2856 0.0004 
89 0.0423 0.0593 0.2798 0.0003 
90 0.0171 0.0378 0.2738 0.0002 
91 -0.0006 0.0212 0.2678 0.0002 
92 -0.0121 0.0092 0.2617 0.0001 
93 -0.0186 0.0012 0.2555 0.0001 
94 -0.0213 -0.0037 0.2493 0.0000 
95 -0.0212 -0.0061 0.2431 0.0000 

page 

Ry 
Crad) 

-0.0010 
-0.0010 
-0.0010 
-0.0009 
-0.0007 
-0.0006 
-0.0005 
-0.0004 
-0.0003 
-0.0002 
-0.0001 
-0.0001 
0.0000 
0.0000 

9 

0.00 
0.00 

565.00 

RZ 
Crad) 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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96 -0.0193 -0.0067 0.2367 0.0000 0.0000 0.0000 
97 -0.0163 -0.0063 0.2305 0.0000 0.0000 0.0000 
98 -0.0130 -0.0052 0.2243 0.0000 0.0000 0.0000 
99 -0.0098 -0.0040 0.2182 0.0000 0.0000 0.0000 

100 -0.0069 -0.0028 0.2122 0.0000 0.0000 0.0000 
101 -0.0044 -0.0018 0.2062 0.0000 0.0000 0.0000 
102 -0.0025 -0.0010 0.2004 0.0000 0.0000 0.0000 
103 -0.0011 -0.0004 0.1946 0.0000 0.0000 0.0000 
104 -0.0002 0.0000 0.1889 0.0000 0.0000 0.0000 
105 0.0003 0.0001 0.1834 0.0000 0.0000 0.0000 
106 0.0006 0.0002 0.1779 0.0000 0.0000 0.0000 
107 0.0007 0.0002 0.1726 0.0000 0.0000 0.0000 
108 0.0007 0.0002 0.1673 0.0000 0.0000 0.0000 
109 0.0006 0.0001 0.1622 0.0000 0.0000 0.0000 
110 0.0004 0.0001 0.1572 0.0000 0.0000 0.0000 
111 0.0003 0.0001 0.1522 0.0000 0.0000 0.0000 
112 0.0002 0.0000 0.1474 0.0000 0.0000 0.0000 
113 0.0001 0.0000 0.1427 0.0000 0.0000 0.0000 
114 0.0001 0.0000 0.1382 0.0000 0.0000 0.0000 
115 0.0000 0.0000 0.1337 0.0000 0.0000 0.0000 
116 0.0000 0.0000 0.1293 0.0000 0.0000 0.0000 
117 0.0000 0.0000 0.1251 0.0000 0.0000 0.0000 
118 0.0000 0.0000 0.1213 0.0000 0.0000 0.0000 
119 0.0000 0.0000 0.1179 0.0000 0.0000 0.0000 
120 0.0000 0.0000 0.1149 0.0000 0.0000 0.0000 
121 0.0000 0.0000 0.1122 0.0000 0.0000 0.0000 
122 0.0000 0.0000 0.1100 0.0000 0.0000 0.0000 

pile Number 2 
2 0.4738 0.2688 0.5786 0.0000 -0.0009 0.0000 

123 0.3980 0.2630 0.5685 0.0002 -0.0010 0.0000 
124 0.3205 0.2409 0.5573 0.0004 -0.0010 0.0000 
125 0.2466 0.2072 0.5460 0.0005 -0.0009 0.0000 
126 0.1809 0.1694 0.5347 0.0005 -0.0008 0.0000 
127 0.1255 0.1324 0.5233 0.0005 -0.0006 0.0000 
128 0.0805 0.0987 0.5118 0.0004 -0.0005 0.0000 
129 0.0456 0.0696 0.5003 0.0003 -0.0004 0.0000 
130 0.0197 0.0456 0.4887 0.0003 -0.0003 0.0000 
131 0.0017 0.0269 0.4771 0.0002 -0.0002 0.0000 
132 -0.0099 0.0130 0.4654 0.0001 -0.0001 0.0000 
133 -0.0162 0.0035 0.4536 0.0001 -0.0001 0.0000 
134 -0.0187 -0.0025 0.4418 0.0001 0.0000 0.0000 
135 -0.0184 -0.0056 0.4300 0.0000 0.0000 0.0000 
136 -0.0163 -0.0068 0.4181 0.0000 0.0000 0.0000 
137 -0.0134 -0.0066 0.4063 0.0000 0.0000 0.0000 
138 -0.0103 -0.0057 0.3947 0.0000 0.0000 0.0000 
139 -0.0073 -0.0044 0.3832 0.0000 0.0000 0.0000 
140 -0.0048 -0.0032 0.3719 0.0000 0.0000 0.0000 
141 -0.0028 -0.0021 0.3609 0.0000 0.0000 0.0000 
142 -0.0013 -0.0012 0.3500 0.0000 0.0000 0.0000 
143 -0.0003 -0.0005 0.3393 0.0000 0.0000 0.0000 
144 0.0003 -0.0001 0.3289 0.0000 0.0000 0.0000 
145 0.0005 0.0001 0.3187 0.0000 0.0000 0.0000 
146 0.0006 0.0002 0.3086 0.0000 0.0000 0.0000 
147 0.0006 0.0002 0.2989 0.0000 0.0000 0.0000 
148 0.0005 0.0002 0.2893 0.0000 0.0000 0.0000 
149 0.0004 0.0002 0.2800 0.0000 0.0000 0.0000 
150 0.0003 0.0001 0.2709 0.0000 0.0000 0.0000 
151 0.0002 0.0001 0.2620 0.0000 0.0000 0.0000 
152 0.0001 0.0000 0.2534 0.0000 0.0000 0.0000 
153 0.0000 0.0000 0.2450 0.0000 0.0000 0.0000 
154 0.0000 0.0000 0.2368 0.0000 0.0000 0.0000 
155 0.0000 0.0000 0.2289 0.0000 0.0000 0.0000 
156 0.0000 0.0000 0.2212 0.0000 0.0000 0.0000 
157 0.0000 0.0000 0.2137 0.0000 0.0000 0.0000 
158 0.0000 0.0000 0.2070 0.0000 0.0000 0.0000 
159 0.0000 0.0000 0.2011 0.0000 0.0000 0.0000 
160 0.0000 0.0000 0.1958 0.0000 0.0000 0.0000 
161 0.0000 0.0000 0.1913 0.0000 0.0000 0.0000 
162 0.0000 0.0000 0.1875 0.0000 0.0000 0.0000 

pile Number 3 
3 0.4790 0.2704 0.0721 0.0007 -0.0010 0.0000 

163 0.3977 0.2121 0.0719 0.0007 -0.0010 0.0000 
164 0.3163 0.1556 0.0719 0.0007 -0.0010 0.0000 
165 0.2401 0.1057 0.0728 0.0006 -0.0009 0.0000 
166 0.1733 0.0652 0.0741 0.0005 -0.0008 0.0000 
167 0.1179 0.0344 0.0754 0.0003 -0.0006 0.0000 
168 0.0738 0.0126 0.0763 0.0002 -0.0005 0.0000 
169 0.0404 -0.0017 0.0769 0.0001 -0.0004 0.0000 
170 0.0163 -0.0099 0.0772 0.0001 -0.0003 0.0000 
171 0.0000 -0.0138 0.0770 0.0000 -0.0002 0.0000 
172 -0.0100 -0.0146 0.0764 0.0000 -0.0001 0.0000 
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173 -0.0153 -0.0136 0.0756 0.0000 0.0000 0.0000 
174 -0.0173 -0.0115 0.0745 0.0000 0.0000 0.0000 
175 -0.0170 -0.0091 0.0734 0.0000 0.0000 0.0000 
176 -0.0154 -0.0066 0.0722 0.0000 0.0000 0.0000 
177 -0.0130 -0.0045 0.0710 0.0000 0.0000 0.0000 
178 -0.0103 -0.0027 0.0697 0.0000 0.0000 0.0000 
179 -0.0077 -0.0014 0.0684 0.0000 0.0000 0.0000 
180 -0.0054 -0.0005 0.0672 0.0000 0.0000 0.0000 
181 -0.0035 0.0001 0.0659 0.0000 0.0000 0.0000 
182 -0.0019 0.0004 0.0646 0.0000 0.0000 0.0000 
183 -0.0009 0.0005 0.0633 0.0000 0.0000 0.0000 
184 -0.0001 0.0004 0.0620 0.0000 0.0000 0.0000 
185 0.0003 0.0004 0.0606 0.0000 0.0000 0.0000 
186 0.0005 0.0003 0.0593 0.0000 0.0000 0.0000 
187 0.0006 0.0002 0.0580 0.0000 0.0000 0.0000 
188 0.0005 0.0001 0.0567 0.0000 0.0000 0.0000 
189 0.0005 0.0001 0.0553 0.0000 0.0000 0.0000 
190 0.0004 0.0000 0.0540 0.0000 0.0000 0.0000 
191 0.0003 0.0000 0.0526 0.0000 0.0000 0.0000 
192 0.0002 0.0000 0.0513 0.0000 0.0000 0.0000 
193 0.0001 0.0000 0.0500 0.0000 0.0000 0.0000 
194 0.0000 0.0000 0.0486 0.0000 0.0000 0.0000 
195 0.0000 0.0000 0.0473 0.0000 0.0000 0.0000 
196 0.0000 0.0000 0.0460 0.0000 0.0000 0.0000 
197 0.0000 0.0000 0.0447 0.0000 0.0000 0.0000 
198 0.0000 0.0000 0.0435 0.0000 0.0000 0.0000 
199 0.0000 0.0000 0.0424 0.0000 0.0000 0.0000 
200 0.0000 0.0000 0.0414 0.0000 0.0000 0.0000 
201 0.0000 0.0000 0.0405 0.0000 0.0000 0.0000 
202 0.0000 0.0000 0.0397 0.0000 0.0000 0.0000 

pile Number 4 
4 0.4781 0.2640 0.3355 0.0008 -0.0010 0.0000 

203 0.3978 0.2022 0.3301 0.0008 -0.0010 0.0000 
204 0.3169 0.1451 0.3242 0.0007 -0.0010 0.0000 
205 0.2408 0.0964 0.3182 0.0006 -0.0009 0.0000 
206 0.1740 0.0573 0.3123 0.0004 -0.0008 0.0000 
207 0.1184 0.0280 0.3063 0.0003 -0.0006 0.0000 
208 0.0741 0.0073 0.3002 0.0002 -0.0005 0.0000 
209 0.0401 -0.0062 0.2939 0.0001 -0.0004 0.0000 
210 0.0153 -0.0142 0.2876 0.0001 -0.0003 0.0000 
211 -0.0017 -0.0179 0.2812 0.0000 -0.0002 0.0000 
212 -0.0123 -0.0185 0.2748 0.0000 -0.0001 0.0000 
213 -0.0179 -0.0171 0.2682 0.0000 0.0000 0.0000 
214 -0.0197 -0.0145 0.2617 0.0000 0.0000 0.0000 
215 -0.0190 -0.0115 0.2551 0.0000 0.0000 0.0000 
216 -0.0166 -0.0084 0.2484 0.0000 0.0000 0.0000 
217 -0.0135 -0.0057 0.2418 0.0000 0.0000 0.0000 
218 -0.0102 -0.0035 0.2352 0.0000 0.0000 0.0000 
219 -0.0072 -0.0018 0.2288 0.0000 0.0000 0.0000 
220 -0.0046 -0.0006 0.2224 0.0000 0.0000 0.0000 
221 -0.0026 0.0001 0.2162 0.0000 0.0000 0.0000 
222 -0.0012 0.0004 0.2100 0.0000 0.0000 0.0000 
223 -0.0002 0.0006 0.2039 0.0000 0.0000 0.0000 
224 0.0003 0.0006 0.1979 0.0000 0.0000 0.0000 
225 0.0006 0.0005 0.1921 0.0000 0.0000 0.0000 
226 0.0007 0.0003 0.1863 0.0000 0.0000 0.0000 
227 0.0006 0.0002 0.1807 0.0000 0.0000 0.0000 
228 0.0005 0.0001 0.1752 0.0000 0.0000 0.0000 
229 0.0004 0.0001 0.1698 0.0000 0.0000 0.0000 
230 0.0002 0.0000 0.1645 0.0000 0.0000 0.0000 
231 0.0001 0.0000 0.1593 0.0000 0.0000 0.0000 
232 0.0001 0.0000 0.1542 0.0000 0.0000 0.0000 
233 0.0000 0.0000 0.1493 0.0000 0.0000 0.0000 
234 0.0000 0.0000 0.1445 0.0000 0.0000 0.0000 
235 0.0000 0.0000 0.1398 0.0000 0.0000 0.0000 
236 0.0000 0.0000 0.1352 0.0000 0.0000 0.0000 
237 0.0000 0.0000 0.1308 0.0000 0.0000 0.0000 
238 0.0000 0.0000 0.1268 0.0000 0.0000 0.0000 
239 0.0000 0.0000 0.1232 0.0000 0.0000 0.0000 
240 0.0000 0.0000 0.1201 0.0000 0.0000 0.0000 
241 0.0000 0.0000 0.1173 0.0000 0.0000 0.0000 
242 0.0000 0.0000 0.1150 0.0000 0.0000 0.0000 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the soil 
(sum of NF+FF soil spring Loads) 

Kips X Di recti on 4847.5203 
Y Direction 5268.3599 Kips 
Z Direction 28093.9775 Kips 
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Sum of Tip Forces = 7355.7429 Kips 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pi le 
# 
1 
2 
3 
4 

Maximum 
Force 

-0.19250E+04 
-0.33165E+04 
-0.39885E+03 
-0.20144E+04 

2. pile shear Force 

pi le Maximum 
# shear 
1 0.86108E+03 
2 0.13107E+04 
3 0.90406E+03 
4 0.12640E+04 

3. pi 1 e shear Force 

pi le Maximum 
# shear 
1 0.10973E+03 
2 0.11581E+03 
3 o . 15177E+03 
4 0.19947E+03 

Minimum 
Force 

-0. 55269E+04 
-0.10405E+05 
-0. 11876E+04 
-0. 58419E+04 

in 2 Direction 

Minimum 
shear 

-0. 17787E+03 
-0. 19618E+03 
-0. 14156E+03 
-0.20197E+03 

in 3 Direction 

Minimum 
shear 

-0.16162E+04 
-0. 17888E+04 
-0.75454E+03 
-0.63093E+03 

(Kips) 

(Kips) 

4. Bending Moment About 2 Axis (Kip-ft) 

pi le pile At 
# Node Depth Maximum 

Below Cap Moment 

At 
Depth 

Below cap 
1 1 O.OOOOOE+OO 0.2742E+05 0.59193E+02 
2 2 O.OOOOOE+OO 0.3191E+05 0.59193E+02 
3 3 O.OOOOOE+OO 3422. 0.39462E+02 
4 218 0.11839E+03 541.9 0.26308E+02 

5. Bending Moment About 3 Axis (Kip-ft) 

pi le pi le At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 3286. 0.39462E+02 
2 2 O.OOOOOE+OO 0.1118E+05 0.46039E+02 
3 3 O.OOOOOE+OO 6479. 0.39462E+02 
4 4 O.OOOOOE+OO 9469. 0.39462E+02 

***************************************** 
* ANAL YTICAL FORCE RESULTS FOR PIER ;, 
***************************************** 

ELEM PROP NODE LOAD FAX F22 F33 M22 
NO. NO. NO. CASE (Kips) (Ki ps) (Kips) (Kip-ft) 

- Connector Beam segments 
1 1 82 1 -529.02 6799.41 -2704.96 50717.99 

0.00 
1 60 529.02 -6799.41 2704.96 0.00 

0.00 
2 1 82 1 -310.26 -5588.42 -1910.30 11939.35 

0.00 
1 54 310.26 5588.42 1910.30 0.00 

0.00 
3 1 82 1 930.51 20157.57 2679.20 -50234.97 

0.00 
1 47 -930.51 -20157.57 -2679.20 0.00 

0.00 
4 1 82 1 223.89 -9127.55 1897.18 -11857.37 

0.00 
1 53 -223.89 9127.55 -1897.18 0.00 

0.00 
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Minimum 
Moment 

-4850. 
-4975. 
-6704. 
-9094. 

Minimum 
Moment 

-0.1003E+05 
-0.1003E+05 

-7716. 
-0.1046E+05 

M33 TORQUE Dlc 
(Ki p-ft) (Kip-ft) (Ratio) 

127488.96 33050.30 

0.00 -33050.30 

-34927.65 13263.84 

0.00 -13263.84 

377954.38 -34993.13 

0.00 34993.13 

-57047.22 -12966.74 

0.00 12966.74 
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************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS 

************************************************** 

********************** 

* DAMPING FORCES * 
********************** 

Node # FXX 
Ki P 

FYY 
Kip 

FZZ 
Kip 

************************************ 
" UNIAXIAL INTERACTION DIAGRAM " 
************************************ 

MXX 
Kip Kip 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for steel in compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4354E+05 0.1515E+06 0.1515E+06 0.1515E+06 
0.3929E+05 0.1672E+06 0.1672E+06 o . 1672E+06 
0.3526E+05 0.1776E+06 0.1776E+06 0.1776E+06 
0.3041E+05 0.1842E+06 0.1842E+06 0.1842E+06 
0.2639E+05 0.1869E+06 0.1869E+06 0.1869E+06 
0.2191E+05 0.1900E+06 0.1900E+06 0.1900E+06 
0.1762E+05 0.1988E+06 0.1988E+06 0.1988E+06 
0.1308E+05 0.2063E+06 0.2063E+06 0.2063E+06 
0.8690E+04 0.2121E+06 0.2121E+06 0.2121E+06 
0.4384E+04 0.2176E+06 0.2176E+06 0.2176E+06 

-0.1228E-ll 0.2194E+06 0.2194E+06 0.2194E+06 
-0.7627E+04 0.1870E+06 0.1870E+06 0.1870E+06 
-0.1523E+05 0.1932E+06 0.1932E+06 0.1932E+06 
-0.2285E+05 0.1946E+06 0.1946E+06 0.1946E+06 
-0.3034E+05 0.1885E+06 0.1885E+06 0.1885E+06 
-0.3796E+05 0.1771E+06 0.1771E+06 0.1771E+06 
-0.4540E+05 0.1601E+06 0.1601E+06 0.1601E+06 
-0.5382E+05 0.1340E+06 0.1340E+06 0.1340E+06 
-0. 5444E+05 0.1320E+06 0.1320E+06 0.1320E+06 
-0.5513E+05 0.1297E+06 0.1297E+06 0.1297E+06 
-0.5632E+05 0.1256E+06 0.1256E+06 0.1256E+06 
-0. 5690E+05 0.1237E+06 0.1237E+06 0.1237E+06 
-0.5785E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5867E+05 0.1175E+06 0.1175E+06 0.1175E+06 
-0. 5948E+05 0.1144E+06 0.1144E+06 0.1144E+06 
-0.6019E+05 0.1116E+06 0.1116E+06 0.1116E+06 
-0.6145E+05 0.1066E+06 0.1066E+06 0.1066E+06 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1515E+06 
0.1672E+06 
0.1776E+06 
0.1842E+06 
0.1869E+06 
0.1900E+06 
0.1988E+06 
0.2063E+06 
0.2121E+06 
0.2176E+06 
0.2194E+06 
0.1870E+06 
0.1932E+06 
0.1946E+06 
0.1885E+06 
0.1771E+06 
0.1601E+06 
0.1340E+06 
0.1320E+06 
0.1297E+06 
0.1256E+06 
0.1237E+06 
0.1204E+06 
0.1175E+06 
0.1144E+06 
0.1116E+06 
0.1066E+06 
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-0.6215E+05 0.1012E+06 0.1037E+06 0.1012E+06 0.1037E+06 

! -> pile Cross Section Number = 2! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2746E+05 0.1262E+06 0.1262E+06 0.1262E+06 
0.2716E+05 0.1269E+06 0.1269E+06 0.1269E+06 
0.2685E+05 0.1276E+06 0.1276E+06 0.1276E+06 
0.2538E+05 o . 1310E+06 o . 1310E+06 0.1310E+06 
0.2176E+05 0.1406E+06 0.1406E+06 0.1406E+06 
0.1804E+05 0.1502E+06 0.1502E+06 0.1502E+06 
0.1436E+05 0.1570E+06 0.1570E+06 0.1570E+06 
0.1083E+05 0.1547E+06 0.1547E+06 0.1547E+06 
0.7222E+04 0.1542E+06 0.1542E+06 0.1542E+06 
0.3610E+04 0.1576E+06 0.1576E+06 0.1576E+06 

-0.5163E-01 0.1596E+06 0.1596E+06 0.1596E+06 
-0.6658E+04 0.1336E+06 0.1336E+06 0.1336E+06 
-0. 1331E+05 0.1364E+06 0.1364E+06 0.1364E+06 
-0. 1999E+05 0.1383E+06 0.1383E+06 0.1383E+06 
-0.2662E+05 0.1365E+06 0.1365E+06 0.1365E+06 
-0.3326E+05 0.1303E+06 0.1303E+06 0.1303E+06 
-0.3957E+05 0.1217E+06 0.1217E+06 0.1217E+06 
-0.4701E+05 0.1065E+06 0.1065E+06 0.1065E+06 
-0.4884E+05 0.1020E+06 0.1020E+06 0.1020E+06 
-0. 5106E+05 0.9575E+05 0.9575E+05 0.9575E+05 
-0. 5308E+05 0.8956E+05 0.8956E+05 0.8956E+05 
-0.5557E+05 0.8048E+05 0.8161E+05 0.8048E+05 
-0. 5766E+05 0.7424E+05 0.7474E+05 0.7424E+05 
-0. 5966E+05 0.6751E+05 0.6782E+05 0.6751E+05 
-0.6195E+05 0.5858E+05 0.5963E+05 0.5858E+05 
-0.6434E+05 0.4877E+05 0.5056E+05 0.4877E+05 
-0.6692E+05 0.4040E+05 0.4040E+05 0.4040E+05 
-0. 6946E+05 0.3005E+05 0.3005E+05 0.3005E+05 
-0. 7136E+05 0.2206E+05 0.2206E+05 0.2206E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Ki p-ft 

Moment(+2) 

O.OOOOE+OO 
0.1262E+06 
0.1269E+06 
0.1276E+06 
0.1310E+06 
0.1406E+06 
0.1502E+06 
0.1570E+06 
0.1547E+06 
0.1542E+06 
0.1576E+06 
0.1596E+06 
0.1336E+06 
0.1364E+06 
0.1383E+06 
0.1365E+06 
0.1303E+06 
0.1217E+06 
0.1065E+06 
0.1020E+06 
0.9575E+05 
0.8956E+05 
0.8161E+05 
0.7474E+05 
0.6782E+05 
0.5963E+05 
0.5056E+05 
0.4040E+05 
0.3005E+05 
0.2206E+05 

****************************************************** 

* .... : 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
****************************************************** 

Maximum/Minimum pile Forces 
value Load comb. 

Max shear in 2 Direction o . 1311E+04 Kip 1 0 
Min shear in 2 Direction -0.2020E+03 Kip 1 0 
Max shear in 3 Direction 0.1995E+03 Kip 1 0 
Min Shear in 3 Direction -0.1789E+04 Kip 1 0 
Max Moment about 2 Axis 0.3191E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.9094E+04 Kip-ft 1 0 
Max Moment About 3 Axis 0.1118E+05 Kip-ft 1 0 
Min Moment About 3 Axis -0.1046E+05 Kip-ft 1 0 
Max Axial Force -0.3988E+03 Kip 1 0 
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Min Axial Force -0.1040E+05 Kip 
Absolute Max Torque 0.1672E-04 Kip-ft 
Max Demand/capacity Ratio 0.2125E+00 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.7224E+03 Kip 
Min Axial soil Force O.OOOOE+OO Kip 
Max Lateral Force in X di r 0.3522E+03 Kip 
Min Lateral Force in X di r -0.3391E+02 Kip 
Max Lateral Force in Y di r 0.3976E+03 Kip 
Min Lateral Force in Y dir -0.2909E+02 Kip 
Max Torsional soil Force O.OOOOE+OO Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum Column Forces 

0.5786E+00 in 
0.3969E-Ol in 
0.4790E+00 in 

-0.2125E-Ol in 
0.2704E+00 in 

-0.1848E-Ol in 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

o 
o 
o 

0 
0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 
o 

2 
3 
2 

2 
1 
2 
4 
2 
4 
1 

2 
3 
3 
1 
3 
4 

value Load comb. column 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Mln Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min Shear in 2 Direction 
Max shear in 3 Direction 
Min shear in 3 Direction 
Max Torque 
Min Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Deltax 
DeltaY 
Deltaz 
ThetaX 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.8354E-04 0.5056E-06-0.8681E-06 0.1636E-08-0.8742E-07 0.1301E-08 
0.5056E-06 0.4950E-04-0.3228E-06 0.4788E-08-0.1733E-08-0.1080E-09 

-0.8681E-06-0.3228E-06 0.2230E-04-0.8879E-09 0.2746E-08-0.4964E-09 
0.1636E-08 0.4788E-08-0.8879E-09 0.1124E-09-0.5506E-ll 0.1975E-ll 

-0.8742E-07-0.1733E-08 0.2746E-08-0.5506E-ll 0.6832E-09-0.1375E-ll 
0.1301E-08-0.1080E-09-0.4964E-09 0.1975E-II-0.1375E-ll 0.2843E-09 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Deltax DeltaY DeltaZ ThetaX ThetaY Thetaz 
FX 0.1383E+05-0.6694E+02 0.3141E+03-0.1085E+06 0.1767E+07-0.5345E+05 
Fy -0.6694E+02 0.2029E+05 0.2528E+03-0.8598E+06 0.3498E+05 0.1460E+05 
Fz 0.3141E+03 0.2528E+03 0.4488E+05 0.3312E+06-0.1368E+06 0.7407E+05 
Mx -0.1085E+06-0.8598E+06 0.3312E+06 0.8941E+I0 0.5454E+08-0.6110E+08 
My 0.1767E+07 0.3498E+05-0.1368E+06 0.5454E+08 0.1691E+I0-0.5108E+06 
Mz -0.5345E+05 0.1460E+05 0.7407E+05-0.6110E+08-0.5108E+06 0.3518E+I0 
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************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del tax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.1383E+05-0.3141E+03-0.6694E+02-0.1085E+06 0.5345E+05 0.1767E+07 
Fy -0.3141E+03 0.4488E+05-0.2528E+03-0.3312E+06 0.7407E+05 0.1368E+06 
Fz -0.6694E+02-0.2528E+03 0.2029E+05-0.859SE+06-0.1460E+05 0.3498E+05 
Mx -0.1085E+06-0.3312E+06-0.8598E+06 0.S941E+10 0.6110E+08 0.5454E+08 
My 0.5345E+05 0.7407E+05-0.1460E+05 0.6110E+08 0.351SE+10 0.510SE+06 
Mz 0.1767E+07 0.1368E+06 0.3498E+05 0.5454E+08 0.5108E+06 0.1691E+10 
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The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

: ::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, petros christou, Jae H. Chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 

* PROJECT DATA * 
******************** 

project client 
project Name 
project Manager 
computed by 

3:40pm 
3:40pm 
3 seconds 

P2-lCS.in 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 2 - liquefaction + contraction Scour 

************************************** 

* SELECTIVE PRINT OUTPUT CONTROL * 
*****************~******************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

~"*'".':~':** ~,:** .. ':-::*-:: 

NO 
pier YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION * 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring Option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 180.00 180.00 90.00 
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Grid Spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
" ANALYSIS OPTIONS * 
************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 

* INPUT SOIL DATA - GIVEN BY LAYER 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 1 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 2 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 3 1 0.3500E+02 0.5000E+02 0.1212E+03 
0.3500E+02 0.5000E+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 4 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 5 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+OO O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 

page 3 

4-242 

wednesday, March 23, 2011 



6782

4-243 

BSI FB-Multipier - File: P2-LCS.out wednesday, March 23, 2011 
0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380E+00 0.147E+02 
0.760E+OO O.679E+Ol O.760E+OO 0.182E+02 
0.114E+Ol O.707E+Ol O.114E+Ol 0.190E+02 
0.152E+Ol O.707E+Ol O.152E+Ol 0.190E+02 
0.265E+Ol O.707E+Ol O.265E+Ol 0.190E+02 
0.379E+Ol O.707E+Ol O.379E+Ol 0.190E+02 
0.493E+Ol O.707E+Ol O.493E+Ol 0.190E+02 
0.606E+Ol O.707E+Ol O.606E+Ol 0.190E+02 
0.720E+Ol O.707E+Ol O.720E+Ol 0.190E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.380E+OO O.432E+02 O.380E+OO 0.432E+02 
O.760E+OO O.537E+02 O.760E+OO 0.537E+02 
O.114E+Ol O.559E+02 O.114E+Ol 0.559E+02 
O.152E+Ol O.559E+02 O.152E+Ol 0.559E+02 
O.265E+Ol O.559E+02 O.265E+Ol 0.559E+02 
O.379E+Ol O.559E+02 O.379E+Ol 0.559E+02 
O.493E+Ol O.559E+02 O.493E+Ol 0.559E+02 
O.606E+Ol O.559E+02 O.606E+Ol 0.559E+02 
O.720E+Ol O.559E+02 O.720E+Ol 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.380E+OO O.432E+02 O.380E+OO 0.432E+02 
O.760E+OO O.537E+02 O.760E+OO 0.537E+02 
O.114E+Ol O.559E+02 O.114E+Ol 0.559E+02 
O.152E+Ol O.559E+02 O.152E+Ol 0.559E+02 
O.265E+Ol O.559E+02 O.265E+Ol 0.559E+02 
O.379E+Ol O.559E+02 O.379E+Ol 0.559E+02 
O.493E+Ol O.559E+02 O.493E+Ol 0.559E+02 
O.606E+Ol O.559E+02 O.606E+Ol 0.559E+02 
O.720E+Ol O.559E+02 O.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 O.3500E+Ol 0.1152E+04 
O.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 O.3500E+Ol 0.1152E+04 
O.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 O.3500E+Ol 0.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 O.3500E+Ol O.1152E+04 
0.3500E+Ol O.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q Value T value 
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in lbs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.S89E+00 0.995E+07 
6 0.111E+01 0.113E+OS 
7 0.133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
* PILE: SEGMENT INFORMATION DATA " 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
user Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set Segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
lS0.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer Shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 10S.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

2 52 3.S5 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set Segment 2 

section pile Length (L) = 252.0S000 

Nonlinear Section/segment Material properties 

Material Option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress Strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1" Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, Confined - spiral Only 1,Confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer Shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 10S.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
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for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION * 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4 

Total Length for Each pile Set 

pile Set Length 
1 3132.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joi nts 82 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No P-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
* MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
* PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
Shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY * 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 
GENERAL LOAD DATA 

************************* 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(inA2) 
(inA4) 
(inA4) 
(inA4) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Ki ps) (Kips) (Kips) (Kip-ft) (Kip-ft) (Ki p-ft) 
82 1 4070.00 0.00 0.00· 0.00 0.00 
82 2 0.00 3280.00 0.00 0.00 0.00 
82 3 0.00 0.00 24563.00 0.00 0.00 
82 4 0.00 0.00 0.00 237457.00 0.00 
82 5 0.00 0.00 0.00 0.00 -61230.00 
82 6 0.00 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS * 
oJ: * 
************************ 

*********************************** 
.. RESULTS FOR LOAD CASE # 1 * 
*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.100E+01 
0.100E+01 
0.100E+01 
0.100E+01 

************************** 
CONVERGENCE REPORT " 

************************** 

The solution converged in 9 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

0.739 Kips 
0.121 Kips 

62.533 Kips 
9.080 Kip-in 
0.000 Kip-in 

57.287 Kip-in 

Summary of Displacements at pile Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 7.9124 3.5542 0.4461 
2 7.9123 3.5974 1.1983 
3 7.9938 3.5571 -0.0735 
4 7.9932 3.5948 0.6704 

Fi nal Displacements 

Load Case # 1 
Node x Y Z 

Ci n) Ci n) Ci n) 

pile Number 1 
1 7.9124 3.5542 0.4461 

83 7.7907 3.5166 0.4440 
84 7.6560 3.4686 0.4417 
85 7.5033 3.4063 0.4418 
86 7.3280 3.3265 0.4412 
87 7.1325 3.2309 0.4399 
88 6.9187 3.1215 0.4379 
89 6.6888 3.0000 0.4352 
90 6.4449 2.8684 0.4319 
91 6.1891 2.7283 0.4281 
92 5.1154 2.1356 0.4094 
93 3.9910 1. 5275 0.3896 
94 2.8955 0.9695 0.3700 
95 1.9098 0.5201 0.3536 
96 1.1071 0.2l46 0.3396 
97 0.5288 0.0463 0.3253 
98 0.1739 -0.0210 0.3088 
99 0.0011 -0.0314 0.2898 

100 -0.0553 -0.0210 0.2698 
101 -0.0541 -0.0090 0.2505 
102 -0.0335 -0.0019 0.2320 
103 -0.0142 0.0006 0.2146 
104 -0.0029 0.0007 0.1982 
105 0.0015 0.0002 0.1856 
106 0.0028 -0.0001 0.1764 

pile Number 2 
2 7.9123 3.5974 1.1983 

107 7.7948 3.5607 1.1886 
108 7.6625 3.5135 1.1786 
109 7.5101 3.4520 1.1694 
110 7.3330 3.3732 1.1596 
III 7.1338 3.2789 1.1493 
112 6.9150 3.1711 1.1386 
113 6.6789 3.0515 1.1275 
114 6.4279 2.9219 1.1160 
115 6.1643 2.7839 1.1043 
116 5.0526 2.1952 1. 0582 

Rx 
Crad) 

0.0007 
0.0009 
0.0011 
0.0015 
0.0019 
0.0022 
0.0025 
0.0027 
0.0029 
0.0031 
0.0034 
0.0033 
0.0028 
0.002l 
0.0013 
0.0006 
0.0002 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0007 
0.0009 
0.0011 
0.0015 
0.0019 
0.0022 
0.0025 
0.0027 
0.0029 
0.0031 
0.0034 
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Ry Rz 
Crad) Crad) 

-0.0025 0.0001 
-0.0028 0.0001 
-0.0030 0.0001 
-0.0035 0.0001 
-0.0040 0.0001 
-0.0044 0.0001 
-0.0048 0.0001 
-0.0051 0.0001 
-0.0054 0.0001 
-0.0056 0.0001 
-0.0062 0.0001 
-0.0062 0.0000 
-0.0058 0.0000 
-0.0050 0.0000 
-0.0038 0.0000 
-0.0026 0.0000 
-0.0014 0.0000 
-0.0006 0.0000 
-0.0001 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0024 0.0001 
-0.0027 0.0001 
-0.0030 0.0001 
-0.0036 0.0001 
-0.0041 0.0001 
-0.0045 0.0001 
-0.0049 0.0001 
-0.0053 0.0001 
-0.0056 0.0001 
-0.0058 0.0001 
-0.0064 0.0001 
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117 3.8850 1. 5842 1.0120 0.0033 -0.0064 0.0000 
118 2.7605 1.0225 0.9652 0.0029 -0.0059 0.0000 
119 1. 7678 0.5661 0.9185 0.0022 -0.0050 0.0000 
120 0.9793 0.2476 0.8725 0.0014 -0.0037 0.0000 
121 0.4326 0.0645 0.8262 0.0007 -0.0024 0.0000 
122 0.1136 -0.0153 0.7785 0.0002 -0.0012 0.0000 
123 -0.0290 -0.0331 0.7315 0.0000 -0.0004 0.0000 
124 -0.0625 -0.0244 0.6859 -0.0001 0.0000 0.0000 
125 -0.0476 -0.0113 0.6420 -0.0001 0.0001 0.0000 
126 -0.0235 -0.0028 0.6000 0.0000 0.0001 0.0000 
127 -0.0069 0.0005 0.5603 0.0000 0.0001 0.0000 
128 0.0001 0.0007 0.5230 0.0000 0.0000 0.0000 
129 0.0014 0.0003 0.4940 0.0000 0.0000 0.0000 
130 0.0009 -0.0001 0.4729 0.0000 0.0000 0.0000 

pile Number 3 
3 7.9938 3.5571 -0.0735 0.0011 -0.0024 0.0001 

131 7.8758 3.4994 -0.0689 0.0013 -0.0027 0.0001 
132 7.7446 3.4327 -0.0648 0.0015 -0.0030 0.0001 
133 7.5949 3.3534 -0.0570 0.0019 -0.0035 0.0001 
134 7.4219 3.2586 -0.0499 0.0022 -0.0040 0.0001 
135 7.2275 3.1499 -0.0435 0.0025 -0.0044 0.0001 
136 7.0137 3.0289 -0.0377 0.0027 -0.0048 0.0001 
137 6.7823 2.8972 -0.0327 0.0029 -0.0052 0.0001 
138 6.5354 2.7564 -0.0284 0.0031 -0.0055 0.0001 
139 6.2750 2.6080 -0.0248 0.0033 -0.0058 0.0001 
140 5.1675 1.9888 -0.0170 0.0035 -0.0064 0.0000 
141 3.9936 1. 3690 -0.0150 0.0033 -0.0065 0.0000 
142 2.8571 0.8251 -0.0075 0.0027 -0.0060 0.0000 
143 1.8498 0.4118 0.0055 0.0019 -0.0051 0.0000 
144 1.0434 0.1475 0.0209 0.0011 -0.0038 0.0000 
145 0.4743 0.0142 0.0356 0.0004 -0.0025 0.0000 
146 0.1351 -0.0294 0.0470 0.0001 -0.0013 0.0000 
147 -0.0191 -0.0284 0.0533 -0.0001 -0.0005 0.0000 
148 -0.0577 -0.0154 0.0543 -0.0001 0.0000 0.0000 
149 -0.0466 -0.0052 0.0518 0.0000 0.0001 0.0000 
150 -0.0256 -0.0003 0.0489 0.0000 0.0001 0.0000 
151 -0.0095 0.0009 0.0459 0.0000 0.0001 0.0000 
152 -0.0012 0.0006 0.0429 0.0000 0.0000 0.0000 
153 0.0015 0.0001 0.0405 0.0000 0.0000 0.0000 
154 0.0019 -0.0001 0.0386 0.0000 0.0000 0.0000 

pile Number 4 
4 7.9932 3.5948 0.6704 0.0012 -0.0024 0.0001 

155 7.8742 3.5340 0.6657 0.0014 -0.0027 0.0001 
156 7.7403 3.4642 0.6606 0.0016 -0.0030 0.0001 
157 7.5858 3.3824 0.6576 0.0019 -0.0036 0.0001 
158 7.4058 3.2858 0.6537 0.0022 -0.0041 0.0001 
159 7.2028 3.1762 0.6492 0.0025 -0.0046 0.0001 
160 6.9795 3.0554 0.6440 0.0027 -0.0050 0.0001 
161 6.7384 2.9250 0.6382 0.0029 -0.0054 0.0001 
162 6.4818 2.7866 0.6319 0.0031 -0.0057 0.0001 
163 6.2122 2.6419 0.6252 0.0032 -0.0059 0.0001 
164 5.0791 2.0441 0.5968 0.0034 -0.0065 0.0000 
165 3.8940 1.4459 0.5680 0.0032 -0.0065 0.0000 
166 2.7518 0.9076 0.5391 0.0027 -0.0060 0.0000 
167 1. 7447 0.4809 0.5123 0.0020 -0.0050 0.0000 
168 0.9520 0.1938 0.4875 0.0012 -0.0037 0.0000 
169 0.4109 0.0380 0.4621 0.0006 -0.0023 0.0000 
170 0.1035 -0.0227 0.4341 0.0001 -0.0011 0.0000 
171 -0.0289 -0.0312 0.4048 0.0000 -0.0004 0.0000 
172 -0.0589 -0.0207 0.3761 -0.0001 0.0000 0.0000 
173 -0.0446 -0.0088 0.3488 -0.0001 0.0001 0.0000 
174 -0.0221 -0.0018 0.3229 0.0000 0.0001 0.0000 
175 -0.0066 0.0006 0.2985 0.0000 0.0001 0.0000 
176 0.0001 0.0007 0.2757 0.0000 0.0000 0.0000 
177 0.0014 0.0002 0.2582 0.0000 0.0000 0.0000 
178 0.0009 -0.0001 0.2456 0.0000 0.0000 0.0000 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the soil 
(sum of NF+FF soil spring Loads) 
X Direction 4048.9516 Kips 
Y Direction 3276.3803 Kips 
Z Direction = 42568.1749 Kips 
Sum of Tip Forces = 13897.0214 Kips 

summary of pile Forces for Load CASE 1 

page 10 
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1. Axial Force (Kips) 

wednesday, -March 23, 2011 

pi le 
# 
1 
2 
3 
4 

Maximum 
Force 

-0. 34382E+04 
-0. 79611E+04 
0.11230E+03 

-0.47296E+04 

2. pi 1 e shear Force 

pi le Maximum 
# shear 
1 0.93215E+03 
2 0.11269E+04 
3 0.88579E+03 
4 0.11259E+04 

3. pi 1 e shear Force 

pi le Maximum 
# shear 
1 0.44314E+03 
2 0.48160E+03 
3 0.37544E+03 
4 0.44343E+03 

Minimum 
Force 

-0. 81844E+04 
-0. 18104E+05 
-0. 11936E+04 
-0. 11594E+05 

in 2 Direction 

Minimum 
shear 

-0. 64916E+03 
-0.85383E+03 
-0. 59416E+03 
-0.80931E+03 

in 3 Direction 

Minimum 
shear 

-0.85290E+03 
-0.89724E+03 
-0.73440E+03 
-0.79574E+03 

(Ki ps) 

(Kips) 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.4565E+05 
2 2 O.OOOOOE+OO 0.5035E+05 
3 3 O.OOOOOE+OO 0.3627E+05 
4 4 O.OOOOOE+OO 0.4079E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pi le pile At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.5683E+05 
2 2 O.OOOOOE+OO 0.6985E+05 
3 3 O.OOOOOE+OO 0.5194E+05 
4 4 O.OOOOOE+OO 0.6770E+05 

***************************************** 
;, ANALYTICAL FORCE RESULTS FOR PIER 
***************************************** 

At 
Depth 

Below cap 
0.11021E+03 
0.95127E+02 
0.11021E+03 
0.11021E+03 

At 
Depth 

Below cap 
0.14039E+03 
0.12530E+03 
0.11021E+03 
0.12530E+03 

F33 M22 ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) (Kips) (Kip-ft) 

- Connector Beam segments 

Minimum 
Moment 

-0.2252E+05 
-0.2451E+05 
-0. 1897E+05 
-0.2293E+05 

Minimum 
Moment 

-0.3403E+05 
-0.4168E+05 
-0.2967E+05 
-0.4009E+05 

M33 TORQUE 
(Ki p-ft) (Ki p-ft) 

1 1 82 1 -463.91 13022.99 -1999.90 29998.51 195344.87 48491.82 
0.00 

1 60 463.91 -13022.99 1999.90 0.00 0.00 -48491.82 
0.00 

2 1 82 1 65.38 -7088.88 -1189.39 8920.41 -53166.62 48123.43 
0.00 

1 54 -65.38 7088.88 1189.39 0.00 0.00 -48123.43 
0.00 

3 1 82 1 516.22 22288.28 1908.49 -28627.28 334324.16 -38459.40 
0.00 

1 47 -516.22 -22288.28 -1908.49 0.00 0.00 38459.40 
0.00 

4 1 82 1 -96.23 -3659.39 1110.48 -8328.64 -27445.40 -50354.27 
0.00 

1 53 96.23 3659.39 -1110.48 0.00 0.00 50354.27 
0.00 

************************************************** 
;, ANALYTICAL PILE CAP - SHELL STRESS RESULTS 
************************************************** 
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********************** 

* DAMPING FORCES 
********************** 

Node # FXX 
Ki P 

FYY 
Kip 

FZZ 
Kip 

************************************ 
UNIAXIAL INTERACTION DIAGRAM 

************************************ 

MXX 
Kip Kip 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 0.1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 0.1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 0.1877E+06 0.1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 o . 1877E+06 0.1877E+06 
-0. 1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 0.1773E+06 0.1773E+06 o . 1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 0.1361E+06 0.1361E+06 0.1361E+06 
-0. 5139E+05 0.1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 
-0.5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 
-0.5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100E+06 
-0.5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
0.1572E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.1794E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
0.1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075E+06 
0.1019E+06 
0.9753E+05 
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Diagram Data 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4308E+05 (Kips) 
-0.3047E-15 (in) 
-0.6806E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for concrete control 
phi Factor for steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4308E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.3110E+05 0.1327E+06 0.1327E+06 0.1327E+06 
0.3052E+05 0.1339E+06 0.1339E+06 0.1339E+06 
0.2750E+05 0.1395E+06 0.1395E+06 0.1395E+06 
0.2361E+05 0.1485E+06 0.1485E+06 0.1485E+06 
0.1958E+05 o . 1577E+06 0.1577E+06 0.1577E+06 
0.1566E+05 0.1636E+06 0.1636E+06 0.1636E+06 
0.1175E+05 0.1601E+06 0.1601E+06 0.1601E+06 
0.7886E+04 0.1603E+06 0.1603E+06 0.1603E+06 
0.3914E+04 0.1630E+06 0.1630E+06 0.1630E+06 

-0.1798E+00 0.1647E+06 0.1647E+06 0.1647E+06 
-0. 5618E+04 0.1381E+06 o . 1381E+06 0.1381E+06 
-0. 1126E+05 0.1403E+06 0.1403E+06 0.1403E+06 
-0.1687E+05 0.1424E+06 0.1424E+06 0.1424E+06 
-0.2254E+05 0.1428E+06 0.1428E+06 0.1428E+06 
-0.2814E+05 0.1389E+06 0.1389E+06 0.1389E+06 
-0. 3377E+05 0.1323E+06 o . 1323E+06 0.1323E+06 
-0.3976E+05 0.1226E+06 0.1226E+06 0.1226E+06 
-0.4243E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.4510E+05 0.1111E+06 0.1111E+06 0.1111E+06 
-0.4817E+05 0.1028E+06 0.1028E+06 0.1028E+06 
-0.5123E+05 0.9348E+05 0.9348E+05 0.9348E+05 
-0.5390E+05 0.8356E+05 0.8488E+05 0.8356E+05 
-0. 5661E+05 0.7541E+05 0.7580E+05 0.7541E+05 
-0.5938E+05 0.6589E+05 0.6642E+05 0.6589E+05 
-0.6221E+05 0.5509E+05 0.5653E+05 0.5509E+05 
-0.6512E+05 0.4567E+05 0.4567E+05 0.4567E+05 
-0.6802E+05 0.3413E+05 0.3413E+05 0.3413E+05 
-0. 7149E+05 0.1978E+05 0.1978E+05 0.1978E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1327E+06 
0.1339E+06 
0.1395E+06 
0.1485E+06 
0.1577E+06 
0.1636E+06 
0.1601E+06 
0.1603E+06 
0.1630E+06 
0.1647E+06 
0.1381E+06 
0.1403E+06 
0.1424E+06 
0.1428E+06 
0.1389E+06 
0.1323E+06 
0.1226E+06 
0.1174E+06 
0.1111E+06 
0.1028E+06 
0.9348E+05 
0.8488E+05 
0.7580E+05 
0.6642E+05 
0.5653E+05 
0.4567E+05 
0.3413E+05 
0.1978E+05 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
* 
* 

****************************************************** 

Maximum/Minimum pile Forces 
value Load comb. 

Max Shear in 2 Direction 0.1127E+04 Kip 1 0 
Min Shear in 2 Direction -0.8538E+03 Kip 1 0 
Max shear in 3 Direction 0.4816E+03 Kip 1 0 
Min Shear in 3 Direction -0. 8972E+03 Kip 1 0 
Max Moment about 2 Axis 0.5035E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.2451E+05 Kip-ft 1 0 
Max Moment About 3 Axis 0.6985E+05 Kip-ft 1 0 
Min Moment About 3 Axis -0.4168E+05 Kip-ft 1 0 
Max Axial Force 0.1123E+03 Kip 1 0 
Min Axial Force -0.1810E+05 Kip 1 0 
Absolute Max Torque 0.7458E+00 Kip-ft 1 0 
Max Demand/capacity Ratio 0.5393E+00 1 0 

Maximum/Minimum soil Forces 
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2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
4 
2 
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Max Axial soil Force 0.3217E+04 Kip 
Min Axial soil Force O.OOOOE+OO Kip 
Max Lateral Force in x di r 0.5059E+03 Kip 
Min Lateral Force in x dir -0.2984E+03 Kip 
Max Lateral Force in Y di r 0.4104E+03 Kip 
Mi n Lateral Force in Y di r -0.1716E+03 Kip 
Max Torsional soil Force 0.1392E+04 Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum Column Forces 

0.1198E+01 in 
-0.7348E-01 in 
0.7994E+01 in 

-0.6252E-01 in 
0.3597E+01 in 

-0.3313E-01 in 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

0 
0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 
o 

2 
1 
2 
2 
2 
2 
1 

2 
3 
3 
2 
2 
2 

value Load comb. Column 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min Shear in 2 Direction 
Max Shear in 3 Direction 
Min Shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Min Axial Force 
Max Shear in 2 Direction 
Min Shear in 2 Direction 
Max shear in 3 Direction 
Min shear in 3 Direction 
Max Torque 
Min Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
Deltaz 
Thetax 
ThetaY 
ThetaZ 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.2023E-02 0.7231E-04-0.2428E-04 0.2441E-07-0.4436E-06-0.4363E-09 
0.7231E-04 0.1038E-02-0.1069E-04 0.8718E-07-0.2740E-07 0.8638E-10 

-0.2428E-04-0.1069E-04 0.2154E-04-0.2063E-08 0.5584E-08-0.1384E-08 
0.2441E-07 0.8718E-07-0.2063E-08 0.1594E-09-0.1660E-10 0.3921E-10 

-0.4436E-06-0.2740E-07 0.5584E-08-0.1660E-10 0.5856E-09 0.3211E-10 
-0.4363E-09 0.8638E-10-0.1384E-08 0.3921E-10 0.3211E-10 0.3311E-08 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Deltax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.6003E+03-0.2227E+02 0.5468E+03-0.2510E+05 0.4480E+06-0.3739E+04 
Fy -0.2227E+02 0.1016E+04 0.4240E+03-0.5471E+06 0.1075E+05 0.6522E+04 
Fz 0.5468E+03 0.4240E+03 0.4728E+05 0.2912E+06-0.9491E+04 0.1648E+05 
Mx -0.2510E+05-0.5471E+06 0.2912E+06 0.6614E+10 0.1445E+09-0.7960E+08 
My 0.4480E+06 0.1075E+05-0.9491E+04 0.1445E+09 0.2053E+10-0.2156E+08 
Mz -0.3739E+04 0.6522E+04 0.1648E+05-0.7960E+08-0.2156E+08 0.3032E+09 

************************************************************************ 
Foundation Stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
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************************************************************************ 

stiffness in standard X-Y-Z 

Deltax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.6003E+03-0.546SE+03-0.2227E+02-0.2510E+05 0.3739E+04 0.44S0E+06 
Fy -0.546SE+03 0.472SE+05-0.4240E+03-0.2912E+06 0.164SE+05 0.9491E+04 
Fz -0.2227E+02-0.4240E+03 0.1016E+04-0.5471E+06-0.6522E+04 0.1075E+05 
Mx -0.2510E+05-0.2912E+06-0.5471E+06 0.6614E+10 0.7960E+OS 0.1445E+09 
My 0.3739E+04 0.164SE+05-0.6522E+04 0.7960E+OS 0.3032E+09 0.2156E+OS 
Mz 0.44S0E+06 0.9491E+04 0.1075E+05 0.1445E+09 0.2156E+OS 0.2053E+10 
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The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

or accuracy of the FB-pier software 
The developers shall not be liable for any damages 

incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The pro~ram calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or Push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
project Name 
project Manager 
computed by 

3:41pm 
3:41pm 
3 seconds 

P3-lCS. i n 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 3 - liquefaction + Contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress Strain Curve Data 
Interaction Diagram Data For pile and 
Pile and pier coordinates 
Generate XML file 

** ... : ... : ... :*** .... ** .... * 
* UNITS * 

NO 
pi er YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 

* CONTROL INFORMATION 
*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-256 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavi 0 r opti on (I FLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pi 1 e 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP sprin~ Option 
-> NO spnng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring Stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION * 

***************************** 

0.00 kips/in 

NOTE: x-Grid : Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
Static Analysis 

**************************************** 
" INPUT SOIL DATA - GIVEN BY LAYER * 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 1 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 2 1 0.6000E+01 0.7S00E+01 0.1212E+03 
0.6000E+01 0.7S00E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 3 1 0.3S00E+02 0.SOOOE+02 0.1212E+03 
0.3S00E+02 0.SOOOE+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 4 1 0.4S00E+02 0.12S0E+03 0.1367E+03 
0.4S00E+02 0.12S0E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 5 1 0.4S00E+02 0.lS00E+03 0.1402E+03 
0.4S00E+02 0.lS00E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.lS2E+01 O.OOOE+OO 0.lS2E+01 O.OOOE+OO 
0.26SE+01 O.OOOE+OO 0.26SE+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.lS2E+01 O.OOOE+OO 0.lS2E+01 O.OOOE+OO 
0.26SE+01 O.OOOE+OO 0.26SE+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 

page 3 

4-257 

wednesday, March 23, 2011 



6797

4-258 

BSI FB-Multipier - Fi 1 e: P3-LCS.out wednesday, March 23, 2011 
0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380E+00 0.147E+02 
0.760E+00 0.679E+Ol 0.760E+00 0.182E+02 
0.1l4E+Ol 0.707E+Ol 0.1l4E+Ol 0.190E+02 
0.152E+Ol 0.707E+Ol 0.152E+Ol 0.190E+02 
0.265E+Ol 0.707E+Ol 0.265E+Ol 0.190E+02 
0.379E+Ol 0.707E+Ol 0.379E+Ol 0.190E+02 
0.493E+Ol 0.707E+Ol 0.493E+Ol 0.190E+02 
0.606E+Ol 0.707E+Ol 0.606E+Ol 0.190E+02 
0.720E+Ol 0.707E+Ol 0.720E+Ol 0.190E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.1l4E+Ol 0.559E+02 0.1l4E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.1l4E+Ol 0.559E+02 0.1l4E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 0.3500E+Ol 0.1l52E+04 
0.3500E+Ol 0.1l52E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 0.3500E+Ol 0.1l52E+04 
0.3500E+Ol 0.1l52E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 0.3500E+Ol 0.1l52E+04 
0.3500E+Ol 0.1l52E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.3500E+Ol 0.1l52E+04 
0.3500E+Ol 0.1l52E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.3500E+Ol 0.1l52E+04 
0.3500E+Ol 0.1l52E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 
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in lbs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 0.1l3E+OS 
7 o .133E+01 0.125E+OS 
S 0.lS6E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
PILE SEGMENT INFORMATION DATA * 

************************************* 

NOTE: The piles Sets consist of pile segments based on the 
user Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress Strain properties 

Concrete Strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.SOOE+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+OS ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
lS0.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.750 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i nA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This 1S to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 258.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, Confined - spiral Only 1,confined - Shell 

- Steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement Steel 
Diameter of confinement steel 
Outer Shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i nJ\2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inJ\2 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 

page 6 

4-260 

wednesday, March 23, 2011 

2) 



6800

BSI FB-Multipier - File: P3-LCS.out 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
I, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set Length 
1 3204.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 64 
Number of Different Element Types 3 
Number of Load Conditions 1 

WARNING pier columns and cap are linear 
No P-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
* PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
Shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE: These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

******************************** 

* PIER MEMBER CONNECTIVITY 
******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 
GENERAL LOAD DATA 

************************* 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(inA2) 
(inM) 
(in A4) 
(inM) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inM) 
0.00000 (inA4) 
0.00000 (inM) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Kips) (Kips) (Kips) (Ki p-ft) (Ki p-ft) (Kip-ft) 
64 1 6457.00 0.00 0.00 0.00 0.00 
64 2 0.00 3819.00 0.00 0.00 0.00 
64 3 0.00 0.00 25732.00 0.00 0.00 
64 4 0.00 0.00 0.00 328523.00 0.00 
64 5 0.00 0.00 0.00 0.00-391120.00 
64 6 0.00 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS * 
************************ 

*********************************** 
* RESULTS FOR LOAD CASE # 1 * 
*********************************** 

NOTE : PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
1, CONVERGENCE REPORT 1, 

************************** 

The solution converged in 10 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYV = 
MXX = 
MYY = 
MZZ = 

1.874 Kips 
1.356 Kips 
0.738 Kips 

158.400 Kip-in 
0.000 Kip-in 

159.066 Kip-in 

Summary of Displacements at pile Heads 

Node X Y Z 
(i n) (i n) (i n) 

1 13.6020 5.5799 0.0128 
2 13 .6022 5.8990 1. 5517 
3 13.9213 5.5824 -0.4639 
4 13.9211 5.8998 1.1612 
5 14.2364 5.5827 -0.9596 
6 14.2359 5.8971 0.5837 

Fi nal Displacements 

Load Case # 1 
Node X Y Z 

(i n) (i n) (i n) 

pi le Number 1 
1 13.6020 5.5799 0.0128 

65 13.2831 5.4797 0.0176 
66 12.9371 5.3606 0.0217 
67 12.5542 5.2159 0.0308 
68 12.1258 5.0401 0.0385 
69 11.6572 4.8369 0.0450 
70 11.1534 4.6100 0.0501 
71 10.6197 4.3632 0.0539 
72 10.0614 4.1003 0.0565 
73 9.4834 3.8249 0.0578 
74 7.7839 3.0094 0.0548 
75 6.0731 2.1973 0.0507 
76 4.4467 1. 4561 0.0537 
77 3.0017 0.8466 0.0633 
78 1.8170 0.4049 0.0769 
79 0.9387 0.1326 0.0909 
80 0.3682 -0.0002 0.1020 
81 0.0621 -0.0411 0.1074 
82 -0.0553 -0.0374 0.1066 
83 -0.0704 -0.0217 0.1011 
84 -0.0491 -0.0086 0.0945 
85 -0.0236 -0.0016 0.0881 
86 -0.0062 0.0007 0.0820 
87 0.0018 0.0007 0.0771 
88 0.0051 0.0002 0.0735 

pile Number 2 
2 13.6022 5.8990 1. 5517 

89 13.2858 5.8046 1. 5366 
90 12.9386 5.6897 1. 5210 
91 12.5504 5.5474 1. 5062 
92 12.1132 5.3725 1. 4905 
93 11.6335 5.1693 1.4740 
94 11.1178 4.9418 1.4567 

Rx 
(rad) 

0.0015 
0.0018 
0.0021 
0.0026 
0.0031 
0.0035 
0.0038 
0.0041 
0.0043 
0.0045 
0.0047 
0.0045 
0.0039 
0.0030 
0.0020 
0.0011 
0.0004 
0.0001 

-0.0001 
-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

0.0013 
0.0017 
0.0020 
0.0026 
0.0031 
0.0035 
0.0038 
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Ry Rz 
(rad) (rad) 

-0.0049 0.0009 
-0.0054 0.0009 
-0.0058 0.0009 
-0.0065 0.0008 
-0.0072 0.0008 
-0.0078 0.0007 
-0.0084 0.0006 
-0.0088 0.0006 
-0.0092 0.0005 
-0.0094 0.0005 
-0.0098 0.0004 
-0.0096 0.0003 
-0.0088 0.0002 
-0.0075 0.0001 
-0.0059 0.0001 
-0.0041 0.0001 
-0.0024 0.0000 
-0.0011 0.0000 
-0.0003 0.0000 
0.0001 0.0000 
0.0002 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0048 0.0009 
-0.0054 0.0009 
-0.0058 0.0009 
-0.0067 0.0008 
-0.0074 0.0008 
-0.0080 0.0007 
-0.0086 0.0006 
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95 10.5722 4.6943 1.4388 0.0041 -0.0090 0.0006 
96 10.0026 4.4305 1.4207 0.0044 -0.0093 0.0005 
97 9.4140 4.1538 1.4025 0.0045 -0.0096 0.0005 
98 7.6825 3.3267 1. 3507 0.0048 -0.0099 0.0004 
99 5.9441 2.4919 1. 2986 0.0046 -0.0097 0.0003 

100 4.3012 1.7149 1.2461 0.0041 -0.0089 0.0002 
101 2.8485 1. 0527 1.1943 0.0033 -0.0075 0.0001 
102 1.6723 0.5497 1.1443 0.0024 -0.0058 0.0001 
103 0.8237 0.2198 1.0946 0.0014 -0.0039 0.0001 
104 0.2952 0.0407 1.0429 0.0007 -0.0022 0.0000 
105 0.0251 -0.0322 0.9891 0.0002 -0.0009 0.0000 
106 -0.0711 -0.0447 0.9364 0.0000 -0.0002 0.0000 
107 -0.0742 -0.0320 0.8855 -0.0001 0.0001 0.0000 
108 -0.0455 -0.0156 0.8367 -0.0001 0.0002 0.0000 
109 -0.0181 -0.0047 0.7903 0.0000 0.0001 0.0000 
110 -0.0028 0.0001 0.7467 0.0000 0.0001 0.0000 
111 0.0022 0.0010 0.7122 0.0000 0.0000 0.0000 
112 0.0030 0.0007 0.6864 0.0000 0.0000 0.0000 

pile Number 3 
3 13.9213 5.5824 -0.4639 0.0014 -0.0049 0.0009 

113 13.5998 5.4835 -0.4523 0.0017 -0.0054 0.0009 
114 13.2508 5.3678 -0.4413 0.0020 -0.0058 0.0009 
115 12.8640 5.2288 -0.4242 0.0025 -0.0066 0.0008 
116 12.4303 5.0611 -0.4083 0.0029 -0.0073 0.0008 
117 11.9548 4.8677 -0.3935 0.0033 -0.0080 0.0007 
118 11.4421 4.6518 -0.3799 0.0036 -0.0085 0.0006 
119 10.8972 4.4163 -0.3675 0.0039 -0.0090 0.0006 
120 10.3249 4.1645 -0.3563 0.0042 -0.0094 0.0005 
121 9.7300 3.8994 -0.3461 0.0044 -0.0097 0.0005 
122 7.9630 3.1025 -0.3221 0.0046 -0.0102 0.0004 
123 6.1790 2.3018 -0.2998 0.0044 -0.0099 0.0003 
124 4.5004 1. 5708 -0.2728 0.0038 -0.0090 0.0002 
125 3.0213 0.9610 -0.2402 0.0030 -0.0077 0.0001 
126 1. 8152 0.5038 -0.2039 0.0021 -0.0060 0.0001 
127 0.9248 0.2031 -0.1671 0.0013 -0.0041 0.0001 
128 0.3495 0.0370 -0.1333 0.0006 -0.0024 0.0000 
129 0.0433 -0.0311 -0.1052 0.0002 -0.0011 0.0000 
130 -0.0702 -0.0415 -0.0847 0.0000 -0.0003 0.0000 
131 -0.0763 -0.0282 -0.0705 -0.0001 0.0001 0.0000 
132 -0.0446 -0.0124 -0.0592 -0.0001 0.0002 0.0000 
133 -0.0158 -0.0029 -0.0496 0.0000 0.0001 0.0000 
134 -0.0014 0.0005 -0.0419 0.0000 0.0000 0.0000 
135 0.0021 0.0007 -0.0374 0.0000 0.0000 0.0000 
136 0.0017 0.0002 -0.0359 0.0000 0.0000 0.0000 

pile Number 4 
4 13.9211 5.8998 1.1612 0.0014 -0.0050 0.0009 

137 13.5940 5.8003 . 1.1495 0.0018 -0.0055 0.0009 
138 13.2358 5.6827 1.1374 0.0020 -0.0060 0.0009 
139 12.8362 5.5411 1.1267 0.0025 -0.0069 0.0008 
140 12.3869 5.3705 1.1149 0.0030 -0.0076 0.0007 
141 11.8945 5.1746 1.1022 0.0033 -0.0082 0.0007 
142 11.3655 4.9569 1.0886 0.0037 -0.0088 0.0006 
143 10.8061 4.7212 1.0743 0.0039 -0.0092 0.0006 
144 10.2225 4.4707 1. 0595 0.0041 -0.0096 0.0005 
145 9.6201 4.2085 1.0445 0.0043 -0.0098 0.0005 
146 7.8509 3.4249 1.0018 0.0045 -0.0102 0.0004 
147 6.0760 2.6281 0.9589 0.0045 -0.0099 0.0003 
148 4.3967 1. 8734 0.9156 0.0041 -0.0091 0.0002 
149 2.9105 1. 2122 0.8739 0.0034 -0.0077 0.0001 
150 1. 7069 0.6879 0.8349 0.0025 -0.0059 0.0001 
151 0.8387 0.3215 0.7964 0.0016 -0.0039 0.0001 
152 0.2998 0.1019 0.7558 0.0009 -0.0022 0.0000 
153 0.0268 -0.0054 0.7120 0.0004 -0.0010 0.0000 
154 -0.0700 -0.0412 0.6682 0.0001 -0.0002 0.0000 
155 -0.0737 -0.0395 0.6262 -0.0001 0.0001 0.0000 
156 -0.0454 -0.0249 0.5862 -0.0001 0.0002 0.0000 
157 -0.0182 -0.0108 0.5483 -0.0001 0.0001 0.0000 
158 -0.0029 -0.0023 0.5128 0.0000 0.0001 0.0000 
159 0.0021 0.0012 0.4851 0.0000 0.0000 0.0000 
160 0.0030 0.0024 0.4649 0.0000 0.0000 0.0000 

pile Number 5 
5 14.2364 5.5827 -0.9596 0.0016 -0.0048 0.0009 

161 13.9225 5.4748 -0.9417 0.0019 -0.0053 0.0009 
162 13.5797 5.3526 -0.9244 0.0021 -0.0057 0.0008 
163 13 .1967 5.2105 -0.9000 0.0025 -0.0066 0.0008 
164 12.7636 5.0439 -0.8766 0.0029 -0.0074 0.0007 
165 12.2853 4.8550 -0.8542 0.0032 -0.0080 0.0007 
166 11.7667 4.6464 -0.8328 0.0035 -0.0087 0.0006 
167 11.2126 4.4204 -0.8124 0.0038 -0.0092 0.0006 
168 10.6278 4.1795 -0.7928 0.0040 -0.0096 0.0005 
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169 10.0174 3.9264 
170 8.1972 3.1675 
171 6.3522 2.4008 
172 4.6117 1.6894 
173 3.0833 1.0832 
174 1.8415 0.6117 
175 0.9278 0.2828 
176 0.3404 0.0839 
177 0.0332 -0.0123 
178 -0.0729 -0.0403 
179 -0.0725 -0.0342 
180 -0.0404 -0.0190 
181 -0.0137 -0.0069 
182 -0.0009 -0.0007 
183 0.0020 0.0010 
184 0.0014 0.0011 

pi le Number 6 
6 14.2359 5.8971 

185 13.9129 5.7796 
186 13.5575 5.6475 
187 13 .1583 5.4955 
188 12.7058 5.3192 
189 12.2067 5.1219 
190 11.6679 4.9064 
191 11.0960 4.6756 
192 10.4976 4.4323 
193 9.8788 4.1793 
194 8.0616 3.4308 
195 6.2353 2.6731 
196 4.4997 1.9501 
197 2.9629 1.3081 
198 1. 7222 0.7861 
199 0.8329 0.4040 
200 0.2882 0.1580 
201 0.0208 0.0248 
202 -0.0680 -0.0300 
203 -0.0696 -0.0408 
204 -0.0425 -0.0316 
205 -0.0170 -0.0174 
206 -0.0027 -0.0060 
207 0.0020 0.0006 
208 0.0028 0.0046 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil spring 
x Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

-0.7738 
-0.7206 
-0.6684 
-0.6165 
-0.5621 
-0.5047 
-0.4469 
-0.3917 
-0.3411 
-0.2975 
-0.2587 
-0.2245 
-0.1948 
-0.1696 
-0.1551 
-0.1503 

0.5837 
0.5795 
0.5747 
0.5733 
0.5705 
0.5665 
0.5611 
0.5546 
0.5472 
0.5389 
0.5141 
0.4889 
0.4647 
0.4451 
0.4297 
0.4155 
0.3986 
0.3763 
0.3510 
0.3261 
0.3025 
0.2802 
0.2595 
0.2434 
0.2318 

soil 
Loads) 
6432.7337 
3818.8296 

47980.2741 
19794.8588 

Summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0. 13611E+04 
-0.10048E+05 
0.34547E+04 

-0.78376E+04 
0.74178E+04 

-0.44932E+04 

2. pi 1 e Shear Force 

pile Maximum 
# shear 
1 0.96645E+03 
2 0.11689E+04 
3 0.95232E+03 
4 0.11884E+04 
5 0.96617E+03 
6 0.12153E+04 

Minimum 
Force 

-0.27895E+04 
-0.20827E+05 
0.13575E+03 

-0.17388E+05 
0.56772E+03 

-0.10561E+05 

in 2 Direction 

Minimum 
shear 

-0. 79815E+03 
-0.10872 E+04 
-0.75653E+03 
-0.10818E+04 
-0. 71612E+03 
-0.10243E+04 

(Kips) 

0.0042 
0.0044 
0.0043 
0.0038 
0.0031 
0.0023 
0.0015 
0.0008 
0.0003 
0.0000 

-0.0001 
-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 

0.0018 
0.0020 
0.0022 
0.0027 
0.0030 
0.0033 
0.0036 
0.0038 
0.0040 
0.0041 
0.0043 
0.0042 
0.0039 
0.0033 
0.0026 
0.0018 
0.0010 
0.0005 
0.0002 
0.0000 

-0.0001 
-0.0001 
-0.0001 
0.0000 
0.0000 

Kips 
Kips 
Kips 
Kips 
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-0.0100 
-0.0105 
-0.0103 
-0.0094 
-0.0079 
-0.0061 
-0.0042 
-0.0025 
-0.0011 
-0.0002 
0.0002 
0.0002 
0.0001 
0.0000 
0.0000 
0.0000 

-0.0049 
-0.0055 
-0.0060 
-0.0069 
-0.0077 
-0.0084 
-0.0090 
-0.0094 
-0.0098 
-0.0101 
-0.0104 
-0.0102 
-0.0094 
-0.0080 
-0.0061 
-0.0040 
-0.0022 
-0.0009 
-0.0002 
0.0001 
0.0002 
0.0001 
0.0000 
0.0000 
0.0000 
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0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0009 
0.0009 
0.0008 
0.0008 
0.0007 
0.0007 
0.0006 
0.0006 
0.0005 
0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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3. pile shear Force in 3 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
shear 

0.43263E+03 
0.55828E+03 
0.35006E+03 
0.44904E+03 
0.26843E+03 
0.36461E+03 

Minimum 
shear 

-0. 71803E+03 
-0.80957E+03 
-0. 59262E+03 
-0. 67903E+03 
-0.47924E+03 
-0. 54112E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.4343E+05 
2 2 O.OOOOOE+OO 0.5504E+05 
3 3 O.OOOOOE+OO 0.3591E+05 
4 4 O.OOOOOE+OO 0.4726E+05 
5 5 O.OOOOOE+OO 0.2856E+05 
6 6 O.OOOOOE+OO 0.3671E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.6160E+05 
2 2 O.OOOOOE+OO 0.8245E+05 
3 3 O.OOOOOE+OO 0.5833E+05 
4 4 O.OOOOOE+OO 0.8195E+05 
5 5 O.OOOOOE+OO 0.5780E+05 
6 6 O.OOOOOE+OO 0.8088E+05 

***************************************** 
~'( ANALYTICAL FORCE RESULTS FOR PIER ..... 

***************************************** 

ELEM PROP NODE LOAD FAX F22 

At 
Depth 

Below cap 
0.12008E+03 
0.13478E+03 
0.13478E+03 
0.12008E+03 
0.12008E+03 
0.13478E+03 

At 
Depth 

Below cap 
0.14948E+03 
o . 13478E+03 
0.14948E+03 
0.12008E+03 
0.12008E+03 
0.13478E+03 

F33 M22 
NO. NO. NO. CASE (Kips) (Kips) (Kips) (Kip-ft) 

- Connector Beam segments 
1 1 64 1 -435.72 -7842.58 -2276.30 34144.51 

0.00 
1 47 435.72 7842.58 2276.30 0.00 

0.00 
2 1 64 1 1290.81 20296.13 -1895.95 28439.18 

0.00 
1 4 -1290.81 -20296.13 1895.95 0.00 

0.00 
3 1 64 1 570.61 22497.12 1759.99 -26399.79 

0.00 
1 37 -570.61 -22497.12 -1759.99 0.00 

0.00 
4 1 64 1 -1129.90 -9218.66 916.73 -13750.90 

0.00 
1 3 1129.90 9218.66 -916.73 0.00 

0.00 

************************************************** 
;, ANALYTICAL PILE CAP - SHELL STRESS RESULTS ;, 
************************************************** 

********************** 
;, DAMPING FORCES ;, 
********************** 

Node # FXX FYY 
Kip 

FZZ 
Kip 

MXX 
Ki P Kip Kip 

************************************ 
.... ; UNIAXIAL INTERACTION DIAGRAM -:: 

************************************ 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
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Minimum 
Moment 

-0.2308E+05 
-0.3005E+05 
-0.1905E+05 
-0.2637E+05 
-0.1560E+05 
-0.2180E+05 

Minimum 
Moment 

-0.4173E+05 
-0.5645E+05 
-0.3779E+05 
-0.5628E+05 
-0.3582E+05 
-0.5387E+05 

M33 TORQUE Dlc 
(Kip-ft) (Kip-ft) (Ratio) 

*-1:*-: ...... * .... :-;,* -28406.08 

0.00 28406.08 

304441.98 -67937.59 

0.00 67937.59 

337456.75 23195.86 

0.00 -23195.86 

1.i:** ... ':i:1 .... ·,* 58634.92 

0.00 -58634.92 

MYY MZZ 
Kip 
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section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, Circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for steel in Compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4383E+05 0.1416E+06 0.1416E+06 0.1416E+06 
0.3942E+05 0.1551E+06 0.1551E+06 0.1551E+06 
0.3522E+05 0.1665E+06 0.1665E+06 0.1665E+06 
0.3063E+05 0.1734E+06 0.1734E+06 0.1734E+06 
0.2630E+05 0.1763E+06 0.1763E+06 0.1763E+06 
0.2202E+05 0.1781E+06 0.1781E+06 0.1781E+06 
0.1754E+05 0.1858E+06 0.1858E+06 0.1858E+06 
o .l3l3E+05 0.1933E+06 0.1933E+06 0.1933E+06 
0.8760E+04 0.1992E+06 0.1992E+06 0.1992E+06 
0.4351E+04 0.2050E+06 0.2050E+06 0.2050E+06 
0.2535E+00 0.2098E+06 0.2098E+06 0.2098E+06 

-0. 6770E+04 0.1879E+06 0.1879E+06 0.1879E+06 
-0.l317E+05 0.1887E+06 0.1887E+06 0.1887E+06 
-0.1976E+05 0.1904E+06 0.1904E+06 0.1904E+06 
-0.2636E+05 0.1864E+06 0.1864E+06 0.1864E+06 
-0.3296E+05 0.1770E+06 0.1770E+06 0.1770E+06 
-0.3956E+05 0.1636E+06 0.1636E+06 0.1636E+06 
-0.4658E+05 0.1451E+06 0.1451E+06 0.1451E+06 
-0.4750E+05 0.1423E+06 0.1423E+06 0.1423E+06 
-0.4912E+05 0.l373E+06 0.l373E+06 0.l373E+06 
-0.5045E+05 0.l331E+06 0.l331E+06 0.l331E+06 
-0.5170E+05 0.1289E+06 0.1289E+06 0.1289E+06 
-0.5283E+05 0.1249E+06 0.1249E+06 0.1249E+06 
-0.5384E+05 o . 12l3E+06 o . 12l3E+06 0.12l3E+06 
-0.5553E+05 0.1l52E+06 0.1l52E+06 0.1l52E+06 
-0.5679E+05 0.1l05E+06 0.1l05E+06 o .1l05E+06 
-0. 5811E+05 0.1049E+06 0.1049E+06 0.1049E+06 
-0.5928E+05 0.9803E+05 0.9997E+05 0.9803E+05 
-0.6016E+05 0.9454E+05 0.9617E+05 0.9454E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1416E+06 
0.1551E+06 
0.1665E+06 
0.1734E+06 
0.1763E+06 
0.1781E+06 
0.1858E+06 
0.1933E+06 
0.1992E+06 
0.2050E+06 
0.2098E+06 
0.1879E+06 
0.1887E+06 
0.1904E+06 
0.1864E+06 
0.1770E+06 
0.1636E+06 
0.1451E+06 
0.1423E+06 
0.l373E+06 
0.l331E+06 
0.1289E+06 
0.1249E+06 
0.12l3E+06 
0.1l52E+06 
0.1l05E+06 
0.1049E+06 
0.9997E+05 
0.9617E+05 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.288SE-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 
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phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

0.7500 
0.9000 
0.9500 
1.0000 

units for Axial Force : Kips, units for Moment: Kip-ft 

Axial Moment(+3) Moment(-2) Moment(-3) Moment(+2) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2923E+05 0.1203E+06 0.1203E+06 0.1203E+06 0.1203E+06 
0.2532E+05 0.1265E+06 0.1265E+06 0.1265E+06 0.1265E+06 
0.2177E+05 0.1346E+06 0.1346E+06 0.1346E+06 0.1346E+06 
0.1803E+05 0.1432E+06 0.1432E+06 0.1432E+06 0.1432E+06 
0.1444E+05 0.1490E+06 0.1490E+06 0.1490E+06 0.1490E+06 
0.1088E+05 0.1475E+06 0.1475E+06 0.1475E+06 0.1475E+06 
0.7226E+04 0.1453E+06 0.1453E+06 0.1453E+06 0.1453E+06 
0.3610E+04 0.1484E+06 0.1484E+06 0.1484E+06 0.1484E+06 

-0.4144E-01 0.1502E+06 0.1502E+06 0.1502E+06 0.1502E+06 
-0.5800E+04 0.1268E+06 0.1268E+06 0.1268E+06 0.1268E+06 
-0.1170E+05 0.1305E+06 0.1305E+06 0.1305E+06 0.1305E+06 
-0.1744E+05 0.1337E+06 0.1337E+06 0.1337E+06 0.1337E+06 
-0.2328E+05 0.1339E+06 0.1339E+06 0.1339E+06 0.1339E+06 
-0.2902E+05 0.1292E+06 0.1292E+06 0.1292E+06 0.1292E+06 
-0.3498E+05 0.1218E+06 0.1218E+06 0.1218E+06 0.1218E+06 
-0.4119E+05 0.1107E+06 0.1107E+06 0.1107E+06 0.1107E+06 
-0.4369E+05 0.1050E+06 0.1050E+06 0.1050E+06 0.1050E+06 
-0.4572E+05 0.9985E+05 0.9985E+05 0.9985E+05 0.9985E+05 
-0.4823E+05 0.9275E+05 0.9275E+05 0.9275E+05 0.9275E+05 
-0.5091E+05 0.8466E+05 0.8466E+05 0.8466E+05 0.8466E+05 
-0.5350E+05 0.7561E+05 0.7644E+05 0.7561E+05 0.7644E+05 
-0.5585E+05 0.6814E+05 0.6854E+05 0.6814E+05 0.6854E+05 
-0.5832E+05 0.5940E+05 0.6011E+05 0.5940E+05 0.6011E+05 
-0.6098E+05 0.4891E+05 0.5047E+05 0.4891E+05 0.5047E+05 
-0.6386E+05 0.3943E+05 0.3943E+05 0.3943E+05 0.3943E+05 
-0.6616E+05 0.3020E+05 0.3020E+05 0.3020E+05 0.3020E+05 
-0.6883E+05 0.1921E+05 0.1921E+05 0.1921E+05 0.1921E+05 

****************************************************** 
~'; FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES .... , 
..... PIER # 1 " 

****************************************************** 

Maximum/Minimum pi 1 e Forces 
value Load 

Max shear in 2 Direction 0.1215E+04 Kip 1 
Min shear in 2 Direction -0.1087E+04 Kip 1 
Max shear in 3 Direction 0.5583E+03 Kip 1 
Min shear in 3 Direction -0.8096E+03 Kip 1 
Max Moment about 2 Axis 0.5504E+05 Kip-ft 1 
Min Moment about 2 Axis -0.3005E+05 Kip-ft 1 
Max Moment About 3 Axis 0.8245E+05 Kip-ft 1 
Min Moment About 3 Axis -0.5645E+05 Kip-ft 1 
Max Axial Force 0.7418E+04 Kip 1 
Min Axial Force -0.2083E+05 Kip 1 
Absolute Max Torque 0.7190E+01 Kip-ft 1 
Max Demand/capacity Ratio 0.6371E+00 1 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.3547E+04 Kip 1 
Min Axial soil Force -0.1281E+04 Kip 1 
Max Lateral Force in X di r 0.5548E+03 Kip 1 
Mi n Lateral Force in X dir -0.3945E+03 Kip 1 
Max Lateral Force in y di r 0.3621E+03 Kip 1 
Min Lateral Force in y di r -0.1891E+03 Kip 1 
Max Torsional soil Force 0.7622E+04 Kip-ft 1 

Maximum/Minimum pile Displacements 

Max Axial Displacement 0.1552E+01 n 1 
Min Axial Displacement -0.9596E+00 n 1 
Max Displacement in X 0.1424E+02 n 1 
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0 2 
0 2 
0 2 
0 2 
0 2 
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0 2 
0 5 
0 2 
0 6 
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0 2 
0 2 
0 2 
0 1 
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0 5 
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Min Displacement n X -0.7631E-Ol n 1 0 3 
Max Displacement n Y 0.5900E+Ol n 1 0 4 
Min Displacement n Y -0.4475E-Ol n 1 0 2 

Maximum/Minimum column Forces 
Value Load comb. column 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO 0 0 
Min Moment about 3 Axis O.OOOOE+OO 

Kip-ft 
Kip-ft 0 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 0 

Maximum/Minimum pi er cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOHOO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO K~P 0 0 
Min Shear in 2 Direction O.OOOOHOO K~p 0 0 
Max shear in 3 Direction O.OOOOE+OO K1P 0 0 
Min Shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del tax 
DeltaY 
DeltaZ 
ThetaX 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1993E-02 0.6985E-04-0.3305E-04 0.3188E-07-0.4290E-06-0.9728E-09 
0.6985E-04 0.1323E-02-0.1238E-04 0.1380E-06-0.3836E-07 0.5965E-08 

-0.3305E-04-0.1238E-04 0.1655E-04-0.3849E-08 0.1567E-07 0.6730E-09 
0.3188E-07 0.1380E-06-0.3849E-08 0.1815E-09-0.2967E-I0 0.4084E-I0 

-0.4290E-06-0.3836E-07 0.1567E-07-0.2967E-I0 0.4564E-09 0.3542E-I0 
-0.9728E-09 0.5965E-08 0.6730E-09 0.4084E-I0 0.3542E-I0 0.3133E-08 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz ThetaX ThetaY ThetaZ 
Fx 0.6376E+03-0.1095E+02 0.7229E+03 0.7066E+04 0.5746E+06-0.6526E+04 
Fy -0.1095E+02 0.8253E+03 0.4485E+03-0.6170E+06 0.3074E+04 0.6337E+04 
Fz 0.7229E+03 0.4485E+03 0.6370E+05 0.6514E+06-0.1427E+07-0.6677E+04 
Mx 0.7066E+04-0.6170E+06 0.6514E+06 0.6065E+I0 0.3331E+09-0.8179E+08 
My 0.5746E+06 0.3074E+04-0.1427E+07 0.3331E+09 0.2805E+I0-0.3558E+08 
Mz -0.6526E+04 0.6337E+04-0.6677E+04-0.8179E+08-0.3558E+08 0.3207E+09 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -Z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del tax DeltaY DeltaZ ThetaX ThetaY Thetaz 
Fx 0.6376E+03-0.7229E+03-0.1095E+02 0.7066E+04 0.6526E+04 0.5746E+06 
Fy -0.7229E+03 0.6370E+05-0.4485E+03-0.6514E+06-0.6677E+04 0.1427E+07 
Fz -0.1095E+02-0.4485E+03 0.8253E+03-0.6170E+06-0.6337E+04 0.3074E+04 
Mx 0.7066E+04-0.6514E+06-0.6170E+06 0.6065E+I0 0.8179E+08 0.3331E+09 
My 0.6526E+04-0.6677E+04-0.6337E+04 0.8179E+08 0.3207E+09 0.3558E+08 
Mz 0.5746E+06 0.1427E+07 0.3074E+04 0.3331E+09 0.3558E+08 0.2805E+I0 
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The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The pro~ram calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
project Name 
project Manager 
computed by 

4:17pm 
4:17pm 
3 seconds 

P4-lcS.in 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 4 - liquefaction + Contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pil e cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pier YES 

NO 
NO 

Analysis units Specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior Option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pi 1 e 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 

* SOIL BEHAVIOR ~': 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / Cyclic Load (KCYC) 0 
KCYC = 0 -> Static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fixity of pile cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of Cap on soil NO 

***************************** 
GRID DATA INFORMATION -:: 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the X-Axis 
Y-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 360.00 90.00 
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Grid Spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant Stiffness 
Full 
Static Analysis 

**************************************** 

* INPUT SOIL DATA - GIVEN BY LAYER 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 1 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 2 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.3500E+02 0.5000E+02 0.1212E+03 
0.3500E+02 0.5000E+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 4 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 5 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO O.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO O.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO O.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO O.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO O.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+OO O.OOOE+OO O.380E+OO O.OOOE+OO 
0.760E+OO O.OOOE+OO O.760E+OO O.OOOE+OO 
0.114E+01 O.OOOE+OO O.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO O.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO o .493E+01 O.OOOE+OO 
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0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380E+00 0.147E+02 
0.760E+00 0.679E+Ol 0.760E+00 0.182E+02 
0.114E+Ol 0.707E+Ol 0.114E+Ol 0.190E+02 
0.152E+Ol 0.707E+Ol 0.152E+Ol 0.190E+02 
0.265E+Ol 0.707E+Ol 0.265E+Ol 0.190E+02 
0.379E+Ol 0.707E+Ol 0.379E+Ol 0.190E+02 
0.493E+Ol 0.707E+Ol 0.493E+Ol 0.190E+02 
0.606E+Ol 0.707E+Ol 0.606E+Ol 0.190E+02 
0.720E+Ol 0.707E+Ol 0.720E+Ol 0.190E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 
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in lbs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.829E+07 
5 0.889E+00 0.995E+07 
6 0.1l1E+01 0.1l3E+08 
7 0.133E+01 0.125E+08 
8 0.156E+01 0.136E+08 
9 0.178E+01 0.145E+08 

10 0.200E+01 0.153E+08 

************************************* 
1, PILE SEGMENT INFORMATION DATA 1, 

************************************* 

NOTE: The piles Sets consist of pile segments based on the 
user Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile Set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

Confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - Shell 

- steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/Strands Area 
i nA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

page 5 

4-274 

wednesday, March 23, 2011 

2) 



6814

BSI FB-Multipier - File: p4-LCS.out 

WARNING : The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multi~le 
of 4. This is to ensure a symmetric sectlon 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile set Number 1 
Input pile Set segment 2 

section pile Length (L) = 252.08000 

Nonlinear Section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress Strain properties 

Concrete Strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only = 1,confined - shell 

- Steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer Shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i nA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
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for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE : The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile Set) 
I, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set 
1 

Length 
3132.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joi nts 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
" MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS " 
****************************************************************** 

********************************************** 
* PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, ] 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(inA2) 
(inM) 
(inM) 
(inA4) 
(ksi) 

Shear Modulus, G 
weight Density 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, ] 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 

2 
0.00000 (in A2) 
0.00000 (inA4) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 

Shear Modulus, G 
weight Density 

0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I ] NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 
GENERAL LOAD DATA 

************************* 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY 

(Kips) (Kips) (Kips) (Kip-ft) (Kip-ft) 
MZZ 

(Kip-ft) 
0.00 
0.00 
0.00 
0.00 
0.00 

64 1 5956.00 0.00 0.00 
64 2 0.00 3342.00 0.00 
64 3 0.00 0.00 26336.00 
64 4 0.00 0.00 0.00 
64 5 0.00 0.00 0.00 
64 6 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS .. '; 

* .... 
************************ 

*********************************** 
;, RESULTS FOR LOAD CASE # 1 * 
*********************************** 

0.00 0.00 
0.00 0.00 
0.00 0.00 

303001.00 0.00 
0.00-405888.00 
0.00 0.00 

NOTE : PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700HOO 
0.500HOO 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
CONVERGENCE REPORT ..... 

************************** 

The solution converged in 10 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 0.954 Kips 
FXX = 0.575 Kips 
FYY = 0.253 Kips 
MXX = 60.074 Ki p-i n 
MYY = 0.000 Kip-in 
MZZ = 41. 521 Kip-in 

Summary of Displacements at pile Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 11.6905 4.4221 0.0358 
2 11.6907 4.6694 1.4607 
3 11.9380 4.4243 -0.3730 
4 11.9378 4.6700 1.1361 
5 12.1816 4.4247 -0.8058 
6 12.1811 4.6677 0.6229 

Fi nal Displacements 

Load Case # 1 
Node X Y Z Rx 

Cin) Ci n) Ci n) Crad) 

pile Number 1 
1 11.6905 4.4221 0.0358 0.0012 

65 11.4098 4.3414 0.0396 0.0015 
66 11.1074 4.2462 0.0428 0.0017 
67 10.7754 4.1315 0.0500 0.0021 
68 10.4071 3.9928 0.0562 0.0025 
69 10.0065 3.8331 0.0612 0.0028 
70 9.5779 3.6553 0.0652 0.0031 
71 9.1254 3.4623 0.0681 0.0034 
72 8.6532 3.2569 0.0700 0.0035 
73 8.1655 3.0420 0.0707 0.0037 
74 6.6969 2.3894 0.0674 0.0038 
75 5.2214 1. 7405 0.0633 0.0036 
76 3.8205 1.1498 0.0653 0.0031 
77 2.5776 0.6662 0.0728 0.0024 
78 1. 5603 0.3173 0.0836 0.0016 
79 0.8071 0.1027 0.0948 0.0009 
80 0.3178 -0.0022 0.1033 0.0004 
81 0.0538 -0.0350 0.1069 0.0001 
82 -0.0494 -0.0323 0.1054 -0.0001 
83 -0.0643 -0.0193 0.0999 -0.0001 
84 -0.0462 -0.0081 0.0935 -0.0001 
85 -0.0232 -0.0018 0.0873 0.0000 
86 -0.0067 0.0005 0.0814 0.0000 
87 0.0015 0.0007 0.0767 0.0000 
88 0.0054 0.0003 0.0732 0.0000 

pi le Number 2 
2 11.6907 4.6694 1.4607 0.0011 

89 11.4125 4.5944 1.4465 0.0014 
90 11.1098 4.5035 1.4320 0.0017 
91 10.7744 4.3919 1.4179 0.0021 
92 10.4002 4.2553 1.4030 0.0025 
93 9.9924 4.0972 1. 3874 0.0028 
94 9.5560 3.9205 1. 3714 0.0031 
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Ry Rz 
Crad) Crad) 

-0.0045 0.0007 
-0.0049 0.0007 
-0.0053 0.0007 
-0.0059 0.0006 
-0.0065 0.0006 
-0.0070 0.0005 
-0.0074 0.0005 
-0.0078 0.0005 
-0.0081 0.0004 
-0.0083 0.0004 
-0.0086 0.0003 
-0.0084 0.0002 
-0.0077 0.0001 
-0.0066 0.0001 
-0.0051 0.0001 
-0.0036 0.0001 
-0.0021 0.0000 
-0.0010 0.0000 
-0.0003 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0045 0.0007 
-0.0049 0.0007 
-0.0053 0.0007 
-0.0060 0.0006 
-0.0066 0.0006 
-0.0071 0.0005 
-0.0076 0.0005 
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95 9.0958 3.7284 1. 3549 0.0033 -0.0079 0.0005 
96 8.6162 3.5237 1. 3383 0.0035 -0.0082 0.0004 
97 8.1212 3.3090 1. 3216 0.0037 -0.0084 0.0004 
98 6.6282 2.6491 1. 2730 0.0039 -0.0087 0.0003 
99 5.1305 1.9827 1. 2242 0.0038 -0.0085 0.0002 

100 3.7170 1.3639 1.1748 0.0033 -0.0078 0.0001 
101 2.4686 0.8385 1.1258 0.0027 -0.0066 0.0001 
102 1.4570 0.4398 1.0781 0.0019 -0.0051 0.0001 
103 0.7243 0.1775 1.0304 0.0011 -0.0034 0.0001 
104 0.2637 0.0331 0.9812 0.0006 -0.0020 0.0000 
105 0.0240 -0.0273 0.9306 0.0002 -0.0009 0.0000 
106 -0.0643 -0.0385 0.8810 0.0000 -0.0002 0.0000 
107 -0.0693 -0.0283 0.8332 -0.0001 0.0001 0.0000 
108 -0.0441 -0.0145 0.7873 -0.0001 0.0002 0.0000 
109 -0.0186 -0.0047 0.7436 0.0000 0.0001 0.0000 
110 -0.0035 -0.0002 0.7027 0.0000 0.0001 0.0000 
111 0.0020 0.0009 0.6702 0.0000 0.0000 0.0000 
112 0.0034 0.0009 0.6459 0.0000 0.0000 0.0000 

pile Number 3 
3 11.9380 4.4243 -0.3730 0.0013 -0.0046 0.0007 

113 11.6546 4.3429 -0.3634 0.0015 -0.0050 0.0007 
114 11.3492 4.2486 -0.3544 0.0017 -0.0053 0.0007 
115 11.0136 4.1367 -0.3403 0.0021 -0.0060 0.0006 
116 10.6404 4.0031 -0.3273 0.0024 -0.0066 0.0006 
117 10.2338 3.8501 -0.3152 0.0027 -0.0071 0.0005 
118 9.7974 3.6801 -0.3042 0.0030 -0.0076 0.0005 
119 9.3353 3.4953 -0.2941 0.0032 -0.0080 0.0005 
120 8.8512 3.2981 -0.2849 0.0034 -0.0083 0.0004 
121 8.3492 3.0908 -0.2767 0.0036 -0.0086 0.0004 
122 6.8230 2.4529 -0.2571 0.0038 -0.0090 0.0003 
123 5.2861 1.8141 -0.2388 0.0036 -0.0087 0.0002 
124 3.8431 1. 2336 -0.2162 0.0031 -0.0079 0.0001 
125 2.5746 0.7520 -0.1887 0.0024 -0.0067 0.0001 
126 1.5434 0.3925 -0.1582 0.0017 -0.0052 0.0001 
127 0.7846 0.1565 -0.1274 0.0010 -0.0036 0.0001 
128 0.2953 0.0262 -0.0994 0.0005 -0.0021 0.0000 
129 0.0343 -0.0274 -0.0763 0.0001 -0.0010 0.0000 
130 -0.0637 -0.0356 -0.0597 0.0000 -0.0002 0.0000 
131 -0.0701 -0.0246 -0.0486 -0.0001 0.0001 0.0000 
132 -0.0424 -0.0113 -0.0401 -0.0001 0.0002 0.0000 
133 -0.0160 -0.0029 -0.0331 0.0000 0.0001 0.0000 
134 -0.0020 0.0003 -0.0275 0.0000 0.0000 0.0000 
135 0.0020 0.0007 -0.0243 0.0000 0.0000 0.0000 
136 0.0020 0.0003 -0.0232 0.0000 0.0000 0.0000 

pile Number 4 
4 11.9378 4.6700 1.1361 0.0013 -0.0046 0.0007 

137 11.6499 4.5881 1.1247 0.0015 -0.0051 0.0007 
138 11.3372 4.4925 1.1129 0.0017 -0.0055 0.0007 
139 10.9918 4.3789 1.1019 0.0021 -0.0062 0.0006 
140 10.6072 4.2437 1.0901 0.0024 -0.0068 0.0006 
141 10.1887 4.0895 1.0776 0.0027 -0.0073 0.0005 
142 9.7413 3.9192 1.0644 0.0030 -0.0077 0.0005 
143 9.2700 3.7353 1. 0507 0.0032 -0.0081 0.0005 
144 8.7794 3.5403 1.0368 0.0034 -0.0084 0.0004 
145 8.2738 3.3365 1. 0227 0.0035 -0.0086 0.0004 
146 6.7513 2.7118 0.9818 0.0037 -0.0089 0.0003 
147 5.2257 2.0776 0.9406 0.0036 -0.0087 0.0002 
148 3.7848 1. 4793 0.8990 0.0033 -0.0079 0.0001 
149 2.5112 0.9572 0.8582 0.0027 -0.0067 0.0001 
150 1.4794 0.5445 0.8193 0.0020 -0.0052 0.0001 
151 0.7330 0.2558 0.7808 0.0013 -0.0035 0.0001 
152 0.2660 0.0814 0.7406 0.0007 -0.0020 0.0000 
153 0.0251 -0.0053 0.6980 0.0003 -0.0009 0.0000 
154 -0.0634 -0.0350 0.6560 0.0001 -0.0002 0.0000 
155 -0.0688 -0.0341 0.6156 -0.0001 0.0001 0.0000 
156 -0.0440 -0.0221 0.5770 -0.0001 0.0002 0.0000 
157 -0.0187 -0.0101 0.5404 -0.0001 0.0001 0.0000 
158 -0.0036 -0.0024 0.5062 0.0000 0.0001 0.0000 
159 0.0020 0.0010 0.4793 0.0000 0.0000 0.0000 
160 0.0034 0.0024 0.4597 0.0000 0.0000 0.0000 

pile Number 5 
5 12.1816 4.4247 -0.8058 0.0014 -0.0044 0.0007 

161 11.9052 4.3349 -0.7911 0.0016 -0.0049 0.0007 
162 11.6056 4.2344 -0.7767 0.0018 -0.0052 0.0007 
163 11.2738 4.1190 -0.7565 0.0021 -0.0059 0.0006 
164 10.9019 3.9852 -0.7371 0.0024 -0.0066 0.0006 
165 10.4937 3.8347 -0.7186 0.0027 -0.0072 0.0005 
166 10.0532 3.6693 -0.7009 0.0029 -0.0077 0.0005 
167 9.5841 3.4909 -0.6841 0.0031 -0.0081 0.0005 
168 9.0905 3.3015 -0.6678 0.0033 -0.0085 0.0004 
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169 8.5764 3.1030 
170 7.0065 2.4943 
171 5.4191 1.8822 
172 3.9257 1.3179 
173 2.6180 0.8403 
174 1. 5588 0.4715 
175 0.7822 0.2157 
176 0.2843 0.0615 
177 0.0236 -0.0l30 
178 -0.0672 -0.0346 
179 -0.0668 -0.0293 
180 -0.0383 -0.0166 
181 -0.0l37 -0.0063 
182 -0.00l3 -0.0008 
183 0.0019 0.0009 
184 0.0017 0.0012 

pile Number 6 
6 12.1811 4.6677 

185 11.8974 4.5692 
186 11.5878 4.4599 
187 11.2433 4.3360 
188 10.8566 4.1945 
189 10.4331 4.0378 
190 9.9782 3.8677 
191 9.4973 3.6866 
192 8.9954 3.4963 
193 8.4776 3.2992 
194 6.9188 2.7025 
195 5.3534 2.1006 
196 3.8677 1. 5285 
197 2.5526 1.0226 
198 1.4900 0.6l33 
199 0.7269 0.3150 
200 0.2564 0.1233 
201 0.0209 0.0189 
202 -0.0614 -0.0253 
203 -0.0654 -0.0346 
204 -0.0416 -0.0273 
205 -0.0177 -0.0155 
206 -0.0034 -0.0056 
207 0.0019 0.0004 
208 0.0033 0.0042 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil spring 
X Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

-0.6521 
-0.6072 
-0.5631 
-0.5193 
-0.4730 
-0.4243 
-0.3754 
-0.3290 
-0.2867 
-0.2503 
-0.2181 
-0.1896 
-0.1648 
-0.1439 
-0.l318 
-0.1278 

0.6229 
0.6177 
0.6121 
0.6088 
0.6044 
0.5990 
0.5926 
0.5854 
0.5775 
0.5691 
0.5438 
0.5183 
0.4932 
0.47l3 
0.4529 
0.4354 
0.4154 
0.3911 
0.3650 
0.3398 
0.3158 
0.2932 
0.2721 
0.2557 
0.2439 

soil 
Loads) 

5943.7127 
3342.4572 

48338.1542 
19545.4899 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0.l35l3E+04 
-0.96394E+04 
0.29328E+04 

-0. 77579E+04 
0.64363E+04 

-0.46666E+04 

2. pile Shear Force 

pile Maximum 
# shear 
1 0.88824E+03 
2 0.10923E+04 
3 0.86771E+03 
4 0.11053E+04 
5 0.87474E+03 
6 0.11281E+04 

Minimum 
Force 

-0. 27210E+04 
-0. 19949E+05 
0.86082E+02 

-0. 17011E+05 
0.47417E+03 

-0.10866E+05 

in 2 Direction 

Minimum 
shear 

-0.70528E+03 
-0.97392E+03 
-0.66657E+03 
-0. 96991E+03 
-0.63035E+03 
-0.92417E+03 

(Kips) 

0.0034 
0.0036 
0.0034 
0.0030 
0.0025 
0.0018 
0.0012 
0.0006 
0.0002 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

0.0016 
0.0018 
0.0019 
0.0022 
0.0025 
0.0028 
0.0030 
0.0031 
0.0033 
0.0034 
0.0035 
0.0034 
0.0032 
0.0027 
0.0020 
0.0014 
0.0008 
0.0004 
0.0001 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 

Kips 
Kips 
Kips 
Kips 
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-0.0088 
-0.0092 
-0.0090 
-0.0082 
-0.0069 
-0.0053 
-0.0037 
-0.0021 
-0.0009 
-0.0002 
0.0001 
0.0002 
0.0001 
0.0000 
0.0000 
0.0000 

-0.0045 
-0.0050 
-0.0054 
-0.0062 
-0.0068 
-0.0074 
-0.0079 
-0.0083 
-0.0086 
-0.0088 
-0.0091 
-0.0089 
-0.0082 
-0.0069 
-0.0053 
-0.0035 
-0.0020 
-0.0008 
-0.0002 
0.0001 
0.0002 
0.0001 
0.0001 
0.0000 
0.0000 
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0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0007 
0.0007 
0.0007 
0.0006 
0.0006 
0.0005 
0.0005 
0.0005 
0.0004 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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3. pile shear Force in 3 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Shear 

0.35640E+03 
0.46081E+03 
0.28707E+03 
0.37287E+03 
0.22134E+03 
0.29893E+03 

Minimum 
Shear 

-0.62855E+03 
-0.72227E+03 
-0. 51310E+03 
-0. 59910E+03 
-0.40964E+03 
-0. 46971E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pi le pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.3644E+05 
2 2 O.OOOOOE+OO 0.4684E+05 
3 3 O.OOOOOE+OO 0.2980E+05 
4 4 O.OOOOOE+OO 0.3963E+05 
5 5 O.OOOOOE+OO 0.2340E+05 
6 6 O.OOOOOE+OO 0.3025E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.5412E+05 
2 2 O.OOOOOE+OO 0.7315E+05 
3 3 O.OOOOOE+OO 0.5104E+05 
4 4 O.OOOOOE+OO 0.7256E+05 
5 5 O.OOOOOE+OO 0.5055E+05 
6 6 O.OOOOOE+OO 0.7196E+05 

***************************************** 

* ANALYTICAL FORCE RESULTS FOR PIER 
***************************************** 

At 
Depth Minimum 

Below cap Moment 
0.11675E+03 -0.1929E+05 
0.11675E+03 -0.2503E+05 
o . 13118E+03 -0.1570E+05 
o . 13118E+03 -0.2205E+05 
o . 13118E+03 -0.1286E+05 
0.11675E+03 -0.1826E+05 

At 
Depth Minimum 

Below cap Moment 
0.14561E+03 -0.3737E+05 
0.11675E+03 -0.5094E+05 
0.11675E+03 -0.3402E+05 
o . 13118E+03 -0.5086E+05 
o . 13118E+03 -0.3220E+05 
o . 13118E+03 -0.4896E+05 

ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) 

F33 
(Ki ps) 

M22 M33 TORQUE 
(Ki p-ft) (Kip-ft) (Kip-ft) 

- Connector Beam segments 
1 1 64 1 -377.21 -6013.31 -2065.81 30987.09 -90199.69 -13075.80 

0.00 
1 47 377.21 6013.31 2065.81 0.00 0.00 13075.80 

0.00 
2 1 64 1 1198.63 19854.62 -1634.10 24511.48 297819.35 -56135.34 

0.00 
1 4 -1198.63 -19854.62 1634.10 0.00 0.00 56135.34 

0.00 
3 1 64 1 503.42 21136.66 1657.37 -24860.54 317049.91 8485.11 

0.00 
1 37 -503.42 -21136.66 -1657.37 0.00 0.00 -8485.11 

0.00 
4 1 64 1 -1034.20 -8641.97 827.27 -12409.04 ********* 48113.26 

0.00 
1 3 1034.20 8641.97 -827.27 0.00 0.00 -48113.26 

0.00 

************************************************** 
;, ANALYTICAL PILE CAP - SHELL STRESS RESULTS " 
************************************************** 

********************** 
;, DAMPING FORCES ;, 
********************** 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
" UNIAXIAL INTERACTION DIAGRAM ;, 
************************************ 

MXX 
Kip Kip 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
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Ki P 

Dlc 
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section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = 1! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors Used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 o . 1572E+06 0.1572E+06 o . 1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 0.1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 0.1877E+06 0.1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 0.1877E+06 0.1877E+06 
-0. 1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0. 3368E+05 0.1773E+06 0.1773E+06 0.1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 0.1361E+06 0.1361E+06 0.1361E+06 
-0. 5139E+05 0.1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 
-0.5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 
-0. 5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100E+06 
-0.5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
0.1572E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.1794E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.141OE+06 
0.1361E+06 
0.1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075E+06 
0.1019E+06 
0.9753E+05 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis Shift for plastic centroid 

0.4308E+05 (Kips) 
-0.3047E-15 (in) 
-0.6806E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with Spirals ph 0.75 
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phi Factors Used 

phi Factor for concrete Control 
phi Factor for steel in Compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

0.7500 
0.9000 
0.9500 
1.0000 

units for Axial Force: Kips, units for Moment: Kip-ft 

Axial Moment(+3) Moment(-2) Moment(-3) Moment(+2) 

0.4308E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.3110E+05 O.1327E+06 O.1327E+06 0.1327E+06 0.1327E+06 
O.3052E+05 O.1339E+06 O.1339E+06 0.1339E+06 0.1339E+06 
O.2750E+05 0.1395E+06 O.1395E+06 0.1395E+06 0.1395E+06 
0.2361E+05 0.1485E+06 0.1485E+06 0.1485E+06 0.1485E+06 
0.1958E+05 0.1577E+06 0.1577E+06 0.1577E+06 0.1577E+06 
0.1566E+05 0.1636E+06 0.1636E+06 0.1636E+06 0.1636E+06 
0.1175E+05 0.1601E+06 0.1601E+06 0.1601E+06 0.1601E+06 
0.7886E+04 0.1603E+06 0.1603E+06 0.1603E+06 0.1603E+06 
0.3914E+04 0.1630E+06 0.1630E+06 0.1630E+06 0.1630E+06 

-0.1798E+00 0.1647E+06 0.1647E+06 0.1647E+06 0.1647E+06 
-0.5618E+04 0.1381E+06 0.1381E+06 0.1381E+06 0.1381E+06 
-0. 1126E+05 0.1403E+06 0.1403E+06 0.1403E+06 0.1403E+06 
-0. 1687E+05 0.1424E+06 0.1424E+06 0.1424E+06 0.1424E+06 
-0.2254E+05 0.1428E+06 0.1428E+06 0.1428E+06 0.1428E+06 
-0.2814E+05 0.1389E+06 0.1389E+06 0.1389E+06 0.1389E+06 
-0.3377E+05 0.1323E+06 0.1323E+06 0.1323E+06 0.1323E+06 
-0. 3976E+05 0.1226E+06 0.1226E+06 0.1226E+06 0.1226E+06 
-0.4243E+05 0.1174E+06 0.1174E+06 0.1174E+06 0.1174E+06 
-0.4510E+05 0.1111E+06 0.1111E+06 0.1111E+06 0.1111E+06 
-0.4817E+05 0.1028E+06 0.1028E+06 0.1028E+06 0.1028E+06 
-0.5123E+05 0.9348E+05 0.9348E+05 0.9348E+05 0.9348E+05 
-0.5390E+05 0.8356E+05 0.8488E+05 0.8356E+05 0.8488E+05 
-0.5661E+05 0.7541E+05 0.7580E+05 0.7541E+05 0.7580E+05 
-0.5938E+05 0.6589E+05 0.6642E+05 0.6589E+05 0.6642E+05 
-0.6221E+05 0.5509E+05 0.5653E+05 0.5509E+05 0.5653E+05 
-0.6512E+05 0.4567E+05 0.4567E+05 0.4567E+05 0.4567E+05 
-0.6802E+05 0.3413E+05 0.3413E+05 0.3413E+05 0.3413E+05 
-0.7149E+05 0.1978E+05 0.1978E+05 0.1978E+05 0.1978E+05 

****************************************************** 
'k FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES .... , 
'k PIER # 1 ..... 

****************************************************** 

Maximum/Minimum pi le Forces 
value Load 

Max shear in 2 Direction O.1128E+04 Kip 1 
Min shear in 2 Direction -O.9739E+03 K~P 1 
Max Shear in 3 Direction O.4608E+03 K~p 1 
Min Shear in 3 Direction -O.7223E+03 Kl P 1 
Max Moment about 2 Axis O.4684E+05 Kip-ft 1 
Min Moment about 2 Axis -0.2503E+05 Kip-ft 1 
Max Moment About 3 Axis 0.7315E+05 Kip-ft 1 
Min Moment About 3 Axis -0.5094E+05 Kip-ft 1 
Max Axial Force 0.6436E+04 Kip 1 
Min Axial Force -0.1995E+05 Kip 1 
Absolute Max Torque 0.5878E+01 Kip-ft 1 
Max Demand/capacity Ratio 0.5415E+00 1 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.3403E+04 Kip 1 
Min Axial Soil Force -0.1068E+04 Kip 1 
Max Lateral Force in x dir 0.5001E+03 Kip 1 
Min Lateral Force in x dir -0.3445E+03 Kip 1 
Max Lateral Force in y di r 0.3095E+03 Kip 1 
Min Lateral Force in y di r -0.1510E+03 Kip 1 
Max Torsional soil Force 0.6169E+04 Kip-ft 1 

Maximum/Minimum pi 1 e Displacements 

Max Axial Displacement 0.1461E+01 in 1 
Min Axial Displacement -0.8058E+00 in 1 
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Comb. pi 1 e 

0 6 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 5 
0 2 
0 6 
0 2 

0 2 
0 5 
0 6 
0 2 
0 2 
0 2 
0 1 

0 2 
0 5 
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Max Displacement n X 0.1218E+02 n 1 0 5 
Min Displacement n X -0.7007E-Ol n 1 0 3 
Max Displacement n Y 0.4670E+Ol n 1 0 4 
Min Displacement n Y -0.3848E-Ol n 1 0 2 

Maximum/Minimum Column Forces 
value Load comb. column 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 0 

Maximum/Minimum pier Cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Deltax 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1828E-02 0.6350E-04-0.3086E-04 0.3037E-07-0.4109E-06 0.2468E-08 
0.6350E-04 0.1181E-02-0.1091E-04 0.1305E-06-0.3780E-07-0.1289E-08 

-0.3086E-04-0.1091E-04 0.1622E-04-0.3960E-08 0.1574E-07 0.9013E-09 
0.3037E-07 0.1305E-06-0.3960E-08 0.1779E-09-0.2949E-I0 0.3854E-I0 

-0.4109E-06-0.3780E-07 0.1574E-07-0.2949E-I0 0.4476E-09 0.3214E-I0 
0.2468E-08-0.1289E-08 0.9013E-09 0.3854E-I0 0.3214E-I0 0.2980E-08 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Deltax DeltaY Deltaz ThetaX ThetaY Thetaz 
FX 0.6979E+03-0.1220E+02 0.7249E+03 0.9567E+04 0.6153E+06-0.7562E+04 
Fy -0.1220E+02 0.9258E+03 0.4287E+03-0.6684E+06 0.7233E+04 0.8848E+04 
FZ 0.7249E+03 0.4287E+03 0.6498E+05 0.7570E+06-0.1533E+07-0.1333E+05 
MX 0.9567E+04-0.6684E+06 0.7570E+06 0.6203E+I0 0.3404E+09-0.8442E+08 
My 0.6153E+06 0.7233E+04-0.1533E+07 0.3404E+09 0.2879E+I0-0.3549E+08 
Mz -0.7562E+04 0.8848E+04-0.1333E+05-0.8442E+08-0.3549E+08 0.3370E+09 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

Stiffness in standard X-Y-Z 

Del tax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.6979E+03-0.7249E+03-0.1220E+02 0.9567E+04 0.7562E+04 0.6153E+06 
Fy -0.7249E+03 0.6498E+05-0.4287E+03-0.7570E+06-0.1333E+05 0.1533E+07 
Fz -0.1220E+02-0.4287E+03 0.9258E+03-0.6684E+06-0.8848E+04 0.7233E+04 
Mx 0.9567E+04-0.7570E+06-0.6684E+06 0.6203E+I0 0.8442E+08 0.3404E+09 
My 0.7562E+04-0.1333E+05-0.8848E+04 0.8442E+08 0.3370E+09 0.3549E+08 
Mz 0.6153E+06 0.1533E+07 0.7233E+04 0.3404E+09 0.3549E+08 0.2879E+I0 
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The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & Coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge Software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 

* PROJECT DATA 
******************** 

project client 
project Name 
project Manager 
computed by 

4:18pm 
4:18pm 
3 seconds 

P5-lcs.in 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River Crossing 
R. Turton 
NRH 

project Description SB - pier 5 - liquefaction + Contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier Cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

~',*** **'1,';':****~" 

NO 
pi er YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 

* CONTROL INFORMATION 
*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-286 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pil e 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO sprlng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 

* LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 
************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
,', GENERAL INFORMATION * 
*************************** 

BUOYANCY 
FACTOR 
1.00 

static / Cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# Cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the X-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
..... ANALYSIS OPTIONS * 
************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
* INPUT SOIL DATA - GIVEN BY LAYER .. 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 1 1 0.5000E+01 0.3800E+01 0.1073E+03 
0.5000E+01 0.3800E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 2 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.3500E+02 0.5000E+02 0.1212E+03 
0.3500E+02 0.5000E+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 4 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 5 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
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0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value -r value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.559E+Ol 0.380E+00 0.853E+Ol 
0.760E+00 0.696E+Ol 0.760E+00 0.106E+02 
0.114E+Ol 0.725E+Ol 0.114E+Ol 0.111E+02 
0.152E+Ol 0.725E+Ol 0.152E+Ol 0.111E+02 
0.265E+Ol 0.725E+Ol 0.265E+Ol 0.111E+02 
0.379E+Ol 0.725E+Ol 0.379E+Ol 0.111E+02 
0.493E+Ol 0.725E+Ol 0.493E+Ol 0.111E+02 
0.606E+Ol 0.725E+Ol 0.606E+Ol 0.111E+02 
0.720E+Ol 0.725E+Ol 0.720E+Ol 0.111E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.102E+02 0.380E+00 0.102E+02 
0.760E+00 0.126E+02 0.760E+00 0.126E+02 
0.114E+Ol 0.132E+02 0.114E+Ol 0.132E+02 
0.152E+Ol 0.132E+02 0.152E+Ol 0.132E+02 
0.265E+Ol 0.132E+02 0.265E+Ol 0.132E+02 
0.379E+Ol 0.132E+02 0.379E+Ol 0.132E+02 
0.493E+Ol 0.132E+02 0.493E+Ol 0.132E+02 
0.606E+Ol o . 132E+02 0.606E+Ol 0.132E+02 
0.720E+Ol 0.132E+02 0.720E+Ol 0.132E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 
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in 1 bs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 0.113E+OS 
7 o . 133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
;, PILE SEGMENT INFORMATION DATA ;, 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
user Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of.Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement 
(NOTE: spiral = 1, Tied 
confinement Flag 

Flag 
2) 

2 
lS0.0000 in 

1 

1 

ft 

(NOTE: None = 0, confined - Spiral Only 1,Confined - shell 

- Steel and confinement Data 

Yield Stress of confinement steel 
spacing between Confinement Steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 236.08000 

Nonlinear Section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress Strain properties 

Concrete Strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied = 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only l,confined - shell 

- Steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.6250 
1.00 

424.00 

Layer # Bars/Strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
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for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z Value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 O.IIIIE+Ol 0.1134E+08 
0.1333E+Ol 0.1253E+08 0.1556E+Ol 0.1357E+08 0.1778E+Ol 0.1448E+08 
0.2000E+Ol 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the user. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile Set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set Length 
1 2940.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
NO p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS " 
****************************************************************** 

********************************************** 
;, PILE CAP PROPERTIES - USING SHELL ELEMENTS * 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

o .4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE: These Elements are generated by the program at the pier 
column Bases where they connect with the pile Cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile Cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(inA2) 
(inA4) 
(inA4) 
(inA4) 
(ksi) 

Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 

2 
0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 

Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

******************************** 
.. ': PIER MEMBER CONNECTIVITY 
******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 

* GENERAL LOAD DATA 
************************* 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY 

(Ki ps) (Kips) (Kips) (Kip-ft) (Kip-ft) 
MZZ 

(Ki p-ft) 
0.00 
0.00 
0.00 
0.00 
0.00 

64 1 5789.00 0.00 0.00 
64 2 0.00 3503.00 0.00 
64 3 0.00 0.00 26479.00 
64 4 0.00 0.00 0.00 
64 5 0.00 0.00 0.00 
64 6 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS 

************************ 

*********************************** 
1, RESULTS FOR LOAD CASE # 1 * 
*********************************** 

0.00 0.00 
0.00 0.00 
0.00 0.00 

310279.00 0.00 
0.00-412852.00 
0.00 0.00 

NOTE : PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
" CONVERGENCE REPORT " 
************************** 

The solution converged in 10 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYV = 
MXX = 
MYY = 
MZZ = 

0.941 Kips 
0.972 Kips 
0.349 Kips 

42.427 Kip-in 
0.000 Kip-in 

42.873 Kip-in 

summary of Displacements at pile 

Node x Y 
Ci n) Ci n) 

1 10.9468 4.5618 
2 10.9469 4.8204 
3 11.2055 4.5640 
4 11. 2054 4.8211 
5 11.4606 4.5643 
6 11.4601 4.8187 

Fi nal Displacements 

Load Case # 1 
Node X Y 

Ci n) Ci n) 

pile Number 1 
1 10.9468 4.5618 

65 10.6616 4.4740 
66 10.3565 4.3714 
67 10.0244 4.2488 
68 9.6593 4.1019 
69 9.2653 3.9336 
70 8.8465 3.7471 
71 8.4069 3.5453 
72 7.9505 3.3314 
73 7.4815 3.1081 
74 6.1847 2.4838 
75 4.8888 1. 8623 
76 3.6550 1. 2877 
77 2.5476 0.8019 
78 1.6199 0.4316 
79 0.9060 0.1827 
80 0.4129 0.0410 
81 0.1192 -0.0210 
82 -0.0186 -0.0348 
83 -0.0575 -0.0271 
84 -0.0496 -0.0148 
85 -0.0280 -0.0052 
86 -0.0097 -0.0004 
87 0.0011 0.0011 
88 0.0077 0.0014 

pile Number 2 
2 10.9469 4.8204 

89 10.6649 4.7380 
90 10.3601 4.6393 
91 10.0256 4.5195 
92 9.6559 4.3744 
93 9.2559 4.2076 
94 8.8306 4.0221 

Heads 

Z 
Ci n) 

0.0919 
1. 5592 

-0.3545 
1.1931 

-0.8273 
0.6386 

Z 
Ci n) 

0.0919 
0.0947 
0.0969 
0.1028 
0.1076 
0.1113 
0.1139 
0.1155 
0.1160 
0.1155 
0.1102 
0.1048 
0.1041 
0.1082 
0.1153 
0.1233 
0.1297 
0.1323 
0.1307 
0.1253 
0.1182 
0.1110 
0.1041 
0.0986 
0.0944 

1. 5592 
1. 5451 
1. 5308 
1. 5167 
1. 5019 
1.4864 
1.4705 

Rx 
Crad) 

0.0013 
0.0016 
0.0018 
0.0023 
0.0027 
0.0030 
0.0033 
0.0035 
0.0037 
0.0038 
0.0039 
0.0038 
0.0033 
0.0027 
0.0019 
0.0012 
0.0006 
0.0002 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

0.0012 
0.0015 
0.0018 
0.0022 
0.0026 
0.0030 
0.0033 
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Ry Rz 
Crad) Crad) 

-0.0046 0.0007 
-0.0050 0.0007 
-0.0053 0.0007 
-0.0059 0.0007 
-0.0064 0.0006 
-0.0069 0.0006 
-0.0072 0.0005 
-0.0076 0.0005 
-0.0078 0.0004 
-0.0080 0.0004 
-0.0081 0.0003 
-0.0080 0.0002 
-0.0074 0.0002 
-0.0064 0.0001 
-0.0051 0.0001 
-0.0038 0.0001 
-0.0024 0.0000 
-0.0013 0.0000 
-0.0005 0.0000 
0.0000 0.0000 
0.0001 0.0000 
0.0001 0:0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0045 0;0007 
-0.0049 0.0007 
-0.0053 0.0007 
-0.0059 0.0007 
-0.0065 0.0006 
-0.0070 0.0006 
-0.0073 0.0005 
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95 8.3844 3.8212 1. 4543 0.0035 -0.0077 0.0005 
96 7.9214 3.6076 1.4380 0.0037 -0.0079 0.0004 
97 7.4454 3.3840 1.4216 0.0038 -0.0081 0.0004 
98 6.1255 2.7507 1.3774 0.0040 -0.0083 0.0003 
99 4.8089 2.1111 1. 3329 0.0039 -0.0081 0.0002 

100 3.5634 1. 5100 1.2881 0.0035 -0.0074 0.0002 
101 2.4506 0.9859 1.2434 0.0030 -0.0064 0.0001 
102 1. 5259 0.5692 1.1999 0.0022 -0.0051 0.0001 
103 0.8265 0.2737 1.1567 0.0015 -0.0036 0.0001 
104 0.3562 0.0915 1.1125 0.0008 -0.0023 0.0000 
105 0.0847 -0.0017 1.0668 0.0004 -0.0012 0.0000 
106 -0.0381 -0.0349 1.0216 0.0001 -0.0004 0.0000 
107 -0.0672 -0.0350 0.9774 -0.0001 0.0000 0.0000 
108 -0.0513 -0.0223 0.9344 -0.0001 0.0002 0.0000 
109 -0.0248 -0.0093 0.8926 -0.0001 0.0002 0.0000 
110 -0.0062 -0.0016 0.8523 0.0000 0.0001 0.0000 
111 0.0022 0.0013 0.8197 0.0000 0.0000 0.0000 
112 0.0058 0.0023 0.7946 0.0000 0.0000 0.0000 

pile Number 3 
3 11.2055 4.5640 -0.3545 0.0014 -0.0047 0.0007 

113 10.9180 4.4756 -0.3454 0.0016 -0.0050 0.0007 
114 10.6101 4.3742 -0.3368 0.0018 -0.0053 0.0007 
115 10.2744 4.2546 -0.3235 0.0022 -0.0060 0.0007 
116 9.9042 4.1129 -0.3112 0.0026 -0.0065 0.0006 
117 9.5035 3.9514 -0.2998 0.0029 -0.0070 0.0006 
118 9.0760 3.7725 -0.2894 0.0031 -0.0074 0.0005 
119 8.6254 3.5788 -0.2800 0.0034 -0.0078 0.0005 
120 8.1556 3.3726 -0.2716 0.0036 -0.0080 0.0004 
121 7.6702 3.1564 -0.2640 0.0037 -0.0083 0.0004 
122 6.3147 2.5436 -0.2471 0.0039 -0.0086 0.0003 
123 4.9593 1. 9299 -0.2309 0.0037 -0.0083 0.0002 
124 3.6840 1. 3647 -0.2109 0.0033 -0.0076 0.0002 
125 2.5502 0.8826 -0.1867 0.0027 -0.0065 0.0001 
126 1.6071 0.5062 -0.1597 0.0020 -0.0052 0.0001 
127 0.8854 0.2412 -0.1320 0.0013 -0.0038 0.0001 
128 0.3900 0.0775 -0.1060 0.0007 -0.0024 0.0000 
129 0.0976 -0.0056 -0.0836 0.0003 -0.0013 0.0000 
130 -0.0367 -0.0339 -0.0665 0.0001 -0.0005 0.0000 
131 -0.0692 -0.0320 -0.0547 -0.0001 0.0000 0.0000 
132 -0.0515 -0.0190 -0.0466 -0.0001 0.0002 0.0000 
133 -0.0227 -0.0069 -0.0398 -0.0001 0.0002 0.0000 
134 -0.0043 -0.0006 -0.0342 0.0000 0.0001 0.0000 
135 0.0025 0.0012 -0.0310 0.0000 0.0000 0.0000 
136 0.0041 0.0012 -0.0299 0.0000 0.0000 0.0000 

pile Number 4 
4 11.2054 4.8211 1.1931 0.0014 -0.0047 0.0007 

137 10.9137 4.7322 1.1818 0.0016 -0.0051 0.0007 
138 10.5991 4.6293 1.1701 0.0018 -0.0055 0.0007 
139 10.2545 4.5080 1.1591 0.0022 -0.0061 0.0007 
140 9.8742 4.3647 1.1473 0.0026 -0.0067 0.0006 
141 9.4634 4.2024 1.1348 0.0029 -0.0071 0.0006 
142 9.0268 4.0237 1.1217 0.0031 -0.0075 0.0005 
143 8.5692 3.8314 1.1081 0.0033 -0.0079 0.0005 
144 8.0950 3.6280 1.0944 0.0035 -0.0081 0.0004 
145 7.6079 3.4158 1.0806 0.0036 -0.0083 0.0004 
146 6.2592 2.8158 1.0433 0.0038 -0.0085 0.0003 
147 4.9148 2.2067 1.0058 0.0038 -0.0082 0.0002 
148 3.6419 1. 6261 0.9679 0.0035 -0.0076 0.0002 
149 2.5031 1.1079 0.9307 0.0030 -0.0066 0.0001 
150 1. 5566 0.6814 0.8951 0.0023 -0.0052 0.0001 
151 0.8412 0.3636 0.8602 0.0016 -0.0037 0.0001 
152 0.3614 0.1529 0.8244 0.0010 -0.0023 0.0000 
153 0.0863 0.0325 0.7864 0.0005 -0.0012 0.0000 
154 -0.0372 -0.0222 0.7482 0.0002 -0.0004 0.0000 
155 -0.0668 -0.0356 0.7108 0.0000 0.0000 0.0000 
156 -0.0512 -0.Q282 0.6746 -0.0001 0.0002 0.0000 
157 -0.0249 -0.0150 0.6395 -0.0001 0.0002 0.0000 
158 -0.0063 -0.0048 0.6058 0.0000 0.0001 0.0000 
159 0.0022 0.0009 0.5790 0.0000 0.0000 0.0000 
160 0.0059 0.0043 0.5588 0.0000 0.0000 0.0000 

pile Number 5 
5 11.4606 4.5643 -0.8273 0.0015 -0.0045 0.0007 

161 11.1802 4.4676 -0.8125 0.0017 -0.0049 0.0007 
162 10.8782 4.3599 -0.7983 0.0019 -0.0053 0.0007 
163 10.5461 4.2369 -0.7783 0.0022 -0.0059 0.0006 
164 10.1767 4.0951 -0.7592 0.0025 -0.0065 0.0006 
165 9.7739 3.9363 -0.7409 0.0028 -0.0070 0.0006 
166 9.3412 3.7623 -0.7235 0.0030 -0.0075 0.0005 
167 8.8825 3.5751 -0.7068 0.0032 -0.0079 0.0005 
168 8.4017 3.3769 -0.6906 0.0034 -0.0083 0.0004 
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169 7.9029 3.1695 
170 6.5049 2.5839 
171 5.1006 1. 9955 
172 3.7759 1.4466 
173 2.6024 0.9706 
174 1.6300 0.5882 
175 0.8886 0.3069 
176 0.3821 0.1212 
177 0.0866 0.0167 
178 -0.0437 -0.0272 
179 -0.0691 -0.0335 
180 -0.0481 -0.0233 
181 -0.0202 -0.0106 
182 -0.0033 -0.0023 
183 0.0025 0.0012 
184 0.0036 0.0026 

pi le Number 6 
6 11.4601 4.8187 

185 11.1727 4.7130 
186 10.8612 4.5962 
187 10.5174 4.4645 
188 10.1350 4.3148 
189 9.7191 4.1496 
190 9.2750 3.9711 
191 8.8078 3.7814 
192 8.3224 3.5828 
193 7.8234 3.3774 
194 6.4407 2.8034 
195 5.0584 2.2244 
196 3.7428 1.6696 
197 2.5631 1.1688 
198 1. 5838 0.7490 
199 0.8467 0.4260 
200 0.3571 0.2014 
201 0.0817 0.0645 
202 -0.0373 -0.0048 
203 -0.0643 -0.0298 
204 -0.0489 -0.0298 
205 -0.0237 -0.0195 
206 -0.0060 -0.0085 
207 0.0021 -0.0004 
208 0.0057 0.0057 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil Spring 
X Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

-0.6748 
-0.6325 
-0.5910 
-0.5499 
-0.5071 
-0.4621 
-0.4166 
-0.3725 
-0.3315 
-0.2959 
-0.2643 
-0.2355 
-0.2095 
-0.1866 
-0.1732 
-0.1689 

0.6386 
0.6332 
0.6274 
0.6237 
0.6188 
0.6131 
0.6064 
0.5989 
0.5908 
0.5823 
0.5591 
0.5356 
0.5123 
0.4916 
0.4740 
0.4576 
0.4400 
0.4191 
0.3959 
0.3723 
0.3494 
0.3274 
0.3063 
0.2899 
0.2779 

Soil 
Loads) 

5782.7021 
3502.9664 

47731.5565 
22352.7897 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0.17567E+04 
-0.10781E+05 
0.27968E+04 

-0.86526E+04 
0.65189E+04 

-0.51270E+04 

2. pi le Shear Force 

pi le Maximum 
# shear 
1 0.86163E+03 
2 0.10623E+04 
3 0.83987E+03 
4 0.10765E+04 
5 0.84726E+03 
6 0.11018E+04 

Minimum 
Force 

-0.32648E+04 
-0.19625E+05 
0.10273E+03 

-0. 16720E+05 
0.58003E+03 

-0.10766E+05 

in 2 Direction 

Minimum 
shear 

-0. 69491E+03 
-0.97592E+03 
-0.66606E+03 
-0.97369E+03 
-0.63709E+03 
-0.93636E+03 

(Ki ps) 

0.0036 
0.0037 
0.0036 
0.0032 
0.0027 
0.0021 
0.0014 
0.0009 
0.0004 
0.0001 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 

0.0017 
0.0019 
0.0021 
0.0024 
0.0027 
0.0029 
0.0031 
0.0033 
0.0034 
0.0035 
0.0036 
0.0036 
0.0033 
0.0029 
0.0023 
0.0017 
0.0011 
0.0006 
0.0003 
0.0001 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 

Kips 
Kips 
Kips 
Kips 
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-0.0085 
-0.0088 
-0.0086 
-0.0079 
-0.0067 
-0.0054 
-0.0039 
-0.0025 
-0.0013 
-0.0004 
0.0000 
0.0002 
0.0001 
0.0001 
0.0000 
0.0000 

-0.0046 
-0.0050 
-0.0054 
-0.0061 
-0.0067 
-0.0073 
-0.0077 
-0.0080 
-0.0083 
-0.0085 
-0.0087 
-0.0085 
-0.0079 
-0.0068 
-0.0054 
-0.0038 
-0.0023 
-0.0012 
-0.0004 
0.0000 
0.0002 
0.0001 
0.0001 
0.0000 
0.0000 

4-295 
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0.0004 
0.0003 
0.0002 
0.0002 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0007 
0.0007 
0.0007 
0.0006 
0.0006 
0.0006 
0.0005 
0.0005 
0.0004 
0.0004 
0.0003 
0.0002 
0.0002 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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3. pile shear Force in 3 Direction (Kips) 

wednesday, March 23, 2011 

pile 
# 
1 
2 
3 
4 
S 
6 

Maximum 
Shear 

0.38149E+03 
0.46644E+03 
0.29299E+03 
0.40843E+03 
0.23341E+03 
0.31986E+03 

Minimum 
shear 

-0. 66377E+03 
-0.7S778E+03 
-0.S3462E+03 
-0.629S6E+03 
-0.42S46E+03 
-0. 49291E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pile At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.3802E+OS 
2 2 O.OOOOOE+OO 0.4839E+OS 
3 3 O.OOOOOE+OO 0.30S2E+OS 
4 4 O.OOOOOE+OO 0.4104E+OS 
S S O.OOOOOE+OO 0.2386E+OS 
6 6 O.OOOOOE+OO 0.3128E+OS 

S. Bending Moment About 3 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO O.SOSlE+OS 
2 2 O.OOOOOE+OO 0.681SE+OS 
3 3 O.OOOOOE+OO 0.47S0E+OS 
4 4 O.OOOOOE+OO 0.677SE+OS 
S S O.OOOOOE+OO 0.4710E+OS 
6 6 O.OOOOOE+OO 0.6770E+OS 

***************************************** 
;, ANALYTICAL FORCE RESULTS FOR PIER 
***************************************** 

At 
Depth Minimum 

Below cap Moment 
0.12478E+03 -0.2027E+OS 
0.12478E+03 -0.2609E+OS 
0.12478E+03 -0.164SE+OS 
0.11141E+03 -0.2267E+OS 
0.12478E+03 -0.1323E+OS 
0.1381SE+03 -0.1889E+OS 

At 
Depth Minimum 

Below cap Moment 
0.1381SE+03 -0.3679E+OS 
0.12478E+03 -0.4909E+OS 
0.1381SE+03 -0.3297E+OS 
0.1381SE+03 -0.4912E+OS 
0.12478E+03 -0.3096E+OS 
0.1381SE+03 -0.4739E+OS 

ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) 

F33 
(Ki ps) 

M22 M33 TORQUE 
(Ki p-ft) (Kip-ft) (Kip-ft) 

- Connector Beam segments 
1 1 64 1 -394.87 -6291.S7 -2024.07 30361.09 -94373.51 -1903.07 

0.00 
1 47 394.87 6291.S7 2024.07 0.00 0.00 1903.07 

0.00 
2 1 64 1 1165.73 19606. SO -1714.61 25719.12 294097.51 -59573.15 

0.00 
1 4 -1165.73 -19606.50 1714.61 0.00 0.00 59573.15 

0.00 
3 1 64 1 528.68 21573.10 1595.44 -23931.53 323596.52 5477.96 

0.00 
1 37 -528.68 -21573.10 -1595.44 0.00 0.00 -5477.96 

0.00 
4 1 64 1 -1003.76 -8409.03 864.84 -12972.67 ********* 48117.88 

0.00 
1 3 1003.76 8409.03 -864.84 0.00 0.00 -48117.88 

0.00 

************************************************** 
;, ANALYTICAL PILE CAP - SHELL STRESS RESULTS * 
************************************************** 

********************** 
DAMPING FORCES * 

********************** 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
;, UNIAXIAL INTERACTION DIAGRAM * 
************************************ 

MXX 
Kip Kip 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
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section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross Section Number = 1! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 0.1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 0.1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1795E+06 0.1795E+06 0.1795E+06 
0.1754E+05 0.1877E+06 o . 1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7571E-01 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 o . 1877E+06 0.1877E+06 
-0.1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 o . 1773E+06 0.1773E+06 o . 1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 o . 1361E+06 0.1361E+06 0.1361E+06 
-0. 5139E+05 o . 1319E+06 0.1319E+06 o . 1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 
-0.5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 
-0.5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 o . 1100E+06 0.1120E+06 0.1100E+06 
-0.5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Ki p-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
0.1572E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.1795E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
o . 1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075E+06 
0.1019E+06 
0.9753E+05 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis shift for plastic Centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, Circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 
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phi Factors used 

phi Factor for concrete control 
phi Factor for steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2967E+05 0.1l88E+06 0.1l88E+06 0.1l88E+06 
0.2917E+05 0.1l90E+06 0.1l90E+06 0.1l90E+06 
0.2506E+05 0.1240E+06 0.1240E+06 0.1240E+06 
0.2163E+05 0.1312E+06 0.1312E+06 0.1312E+06 
0.1804E+05 o .1390E+06 0.1390E+06 o .1390E+06 
0.1439E+05 0.1450E+06 0.1450E+06 0.1450E+06 
0.1086E+05 0.1450E+06 0.1450E+06 0.1450E+06 
0.7277E+04 0.1415E+06 0.1415E+06 0.1415E+06 
0.3611E+04 0.1444E+06 0.1444E+06 0.1444E+06 

-0.4794E-01 0.1461E+06 0.1461E+06 0.1461E+06 
-0. 5424E+04 0.1245E+06 0.1245E+06 0.1245E+06 
-0.1089E+05 0.1285E+06 0.1285E+06 0.1285E+06 
-0.1625E+05 0.1318E+06 o .1318E+06 0.1318E+06 
-0.2176E+05 0.1325E+06 0.1325E+06 0.1325E+06 
-0.2717E+05 0.1287E+06 0.1287E+06 0.1287E+06 
-0.3261E+05 0.1222E+06 0.1222E+06 0.1222E+06 
-0.3842E+05 0.1l25E+06 0.1l25E+06 0.1l25E+06 
-0.4107E+05 0.1069E+06 0.1069E+06 0.1069E+06 
-0.4342E+05 0.1011E+06 0.1011E+06 0.1011E+06 
-0.4628E+05 0.9335E+05 0.9335E+05 0.9335E+05 
-0.4900E+05 0.8534E+05 0.8534E+05 0.8534E+05 
-0.5129E+05 0.7695E+05 0.7808E+05 0.7695E+05 
-0. 5402E+05 0.6878E+05 0.6919E+05 0.6878E+05 
-0. 5676E+05 0.5932E+05 0.6000E+05 0.5932E+05 
-0.5945E+05 0.4928E+05 0.5074E+05 0.4928E+OS 
-0.6224E+05 0.4026E+05 0.4026E+05 0.4026E+05 
-0.6511E+05 0.2891E+05 0.2891E+05 0.2891E+05 
-0.6771E+05 0.1816E+05 0.1816E+05 0.1816E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1l88E+06 
0.1l90E+06 
0.1240E+06 
0.1312E+06 
0.1390E+06 
0.1450E+06 
0.1450E+06 
0.1415E+06 
0.1444E+06 
0.1461E+06 
0.1245E+06 
0.1285E+06 
0.1318E+06 
0.1325E+06 
0.1287E+06 
0.1222E+06 
0.1l25E+06 
0.1069E+06 
0.1011E+06 
0.9335E+05 
0.8534E+05 
0.7808E+05 
0.6919E+05 
0.6000E+05 
0.5074E+05 
0.4026E+05 
0.2891E+05 
0.1816E+05 

****************************************************** 
.,,'( FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES .. '( 

* PIER # 1 "l: 

****************************************************** 

Maximum/Minimum pi 1 e Forces 
value Load 

Max Shear in 2 Direction 0.1l02E+04 Kip 1 
Min Shear in 2 Direction -0.9759E+03 Kip 1 
Max Shear in 3 Direction 0.4664E+03 Kip 1 
Min Shear in 3 Direction -0.7578E+03 Kip 1 
Max Moment about 2 Axis 0.4839E+05 Kip-ft 1 
Min Moment about 2 Axis -0.2609E+05 Kip-ft 1 
Max Moment About 3 Axis 0.6815E+05 Kip-ft 1 
Mln Moment About 3 Axis -0.4912E+05 K~p-ft 1 
Max Axial Force 0.6519E+04 K1P 1 
Min Axial Force -0.1963E+05 Kip 1 
Absolute Max Torque 0.8323E+01 Kip-ft 1 
Max Demand/capacity Ratio 0.5572E+00 1 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.3280E+04 Kip 1 
Min Axial soil Force -0.1282E+04 Kip 1 
Max Lateral Force in X di r 0.4654E+03 Kip 1 
Min Lateral Force in X di r -0.3157E+03 Kip 1 
Max Lateral Force in y di r 0.3005E+03 Kip 1 
Min Lateral Force in y di r -0.1452E+03 Kip 1 
Max Torsional soil Force 0.6048E+04 Kip-ft 1 

Maximum/Minimum pile Displacements 

Max Axial Displacement 0.1559E+01 in 1 
Min Axial Displacement -0.8273E+00 in 1 
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Max Displacement n X 0.1146E+02 n 1 0 5 
Min Displacement n X -0.6920E-01 n 1 0 3 
Max Displacement n Y 0.4821E+01 n 1 0 4 
Min Displacement n Y -0.3557E-01 n 1 0 4 

Maximum/Minimum column Forces 
value Load comb. Column 

Max Axial Force O.OOOOE+OO K~P 0 0 
Min Axial Force O.OOOOE+OO K1P 0 0 
Max shear in 2 Di recti on O.OOOOE+OO Kip 0 0 
Min Shear in 2 Direction O.OOOOE+OO K~P 0 0 
Max shear in 3 Direction O.OOOOE+OO K~p 0 0 
Min Shear in 3 Direction O.OOOOE+OO K1P 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 0 

Maximum/Minimum pi er cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1724E-02 0.6610E-04-0.2831E-04 0.3534E-07-0.4095E-06 0.5387E-08 
0.6610E-04 0.1156E-02-0.1107E-04 0.1325E-06-0.4261E-07-0.2171E-08 

-0.2831E-04-0.1107E-04 0.1658E-04-0.4015E-08 0.1466E-07 0.8036E-09 
0.3534E-07 0.1325E-06-0.4015E-08 0.1823E-09-0.3549E-10 0.3770E-10 

-0.4095E-06-0.4261E-07 0.1466E-07-0.3549E-10 0.4583E-09 0.3229E-10 
0.5387E-08-0.2171E-08 0.8036E-09 0.3770E-10 0.3229E-10 0.2946E-08 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.7447E+03-0.1308E+02 0.6964E+03 0.7436E+04 0.6430E+06-0.8704E+04 
Fy -0.1308E+02 0.9479E+03 0.4378E+03-0.6767E+06 0.9390E+04 0.9160E+04 
Fz 0.6964E+03 0.4378E+03 0.6312E+05 0.6861E+06-0.1302E+07-0.1267E+05 
Mx 0.7436E+04-0.6767E+06 0.6861E+06 0.6085E+10 0.3988E+09-0.8294E+08 
My 0.6430E+06 0.9390E+04-0.1302E+07 0.3988E+09 0.2832E+10-0.3696E+08 
Mz -0.8704E+04 0.9160E+04-0.1267E+05-0.8294E+08-0.3696E+08 0.3409E+09 

************************************************************************ 
Foundation Stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del tax DeltaY DeltaZ ThetaX ThetaY Thetaz 
FX 0.7447E+03-0.6964E+03-0.1308E+02 0.7436E+04 0.8704E+04 0.6430E+06 
Fy -0.6964E+03 0.6312E+05-0.4378E+03-0.6861E+06-0.1267E+05 0.1302E+07 
Fz -0.1308E+02-0.4378E+03 0.9479E+03-0.6767E+06-0.9160E+04 0.9390E+04 
Mx 0.7436E+04-0.6861E+06-0.6767E+06 0.6085E+10 0.8294E+08 0.3988E+09 
My 0.8704E+04-0.1267E+05-0.9160E+04 0.8294E+08 0.3409E+09 0.3696E+08 
Mz 0.6430E+06 0.1302E+07 0.9390E+04 0.3988E+09 0.3696E+08 0.2832E+10 
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!-------------------------------------------------------------! 
! 
I The university of Florida, Florida Department 

of Transportation, Drs. Marc Hoit, Mike McVay 
Cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 

* PROJECT DATA * 
******************** 

project client 
project Name 
project Manager 
computed by 

4:18pm 
4:18pm 
4 seconds 

P6-lcS.in 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
Columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 6 - liquefaction + contraction scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL * 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress Strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

* UNITS * 

NO 
pier YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 

* CONTROL INFORMATION 
*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-301 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soi 1 Behavi 0 r opti on (I FLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP sprin~ option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring Stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> Cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid : Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
1, INPUT SOIL DATA - GIVEN BY LAYER 1, 

**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nll3 pcf 

1 1 1 0.5000E+01 0.3800E+01 0.1073E+03 
0.5000E+01 0.3800E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinll3 pcf 

1 2 1 0.5000E+01 0.6900E+01 0.1212E+03 
0.5000E+01 0.6900E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nll3 pcf 

1 3 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nll3 pcf 

1 4 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

page 3 

4-302 

wednesday, March 23, 2011 



6842

BSI FB-Multipier - Fi 1 e: P6-LCS.out 
in psi in psi 

3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
0.3S0E+00 0.432E+02 0.3S0E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+01 0.559E+02 0.114E+01 0.559E+02 
0.152E+01 0.559E+02 0.152E+01 0.559E+02 
0.265E+01 0.559E+02 0.265E+01 0.559E+02 
0.379E+01 0.559E+02 0.379E+01 0.559E+02 
0.493E+01 0.559E+02 0.493E+01 0.559E+02 
0.606E+01 0.559E+02 0.606E+01 0.559E+02 
0.720E+01 0.559E+02 0.720E+01 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.3S0E+00 0.432E+02 0.3S0E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+01 0.559E+02 0.114E+01 0.559E+02 
0.152E+01 0.559E+02 0.152E+01 0.559E+02 
0.265E+01 0.559E+02 0.265E+01 0.559E+02 
0.379E+01 0.559E+02 0.379E+01 0.559E+02 
0.493E+01 0.559E+02 0.493E+01 0.559E+02 
0.606E+01 0.559E+02 0.606E+01 0.559E+02 
0.720E+01 0.559E+02 0.720E+01 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 0.3500E+01 0.1152E+04 
0.3500E+01 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 0.3500E+01 0.1152E+04 
0.3500E+01 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 0.3500E+01 0.1152E+04 
0.3500E+01 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.3500E+01 0.1152E+04 
0.3500E+01 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 

in lbs 
1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 0.113E+OS 
7 0.133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
;, PILE SEGMENT INFORMATION DATA * 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
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Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - Shell 

- Steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area Layer Dia. 
i nA2 in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
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Input pile Set segment 2 

section pile Length (L) = 122.0S000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement 
(NOTE: spiral = I, Tied 
confinement Flag 

Flag 
2) 

2 
120.0000 in 

1 

1 

ft 

(NOTE: None = 0, confined - Spiral Only l,confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/Strands Area Layer Dia. 
i nA2 in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 10S.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.S5 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

2) 

SOIL SET Z Value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.S290E+07 0.SSS9E+00 0.9952E+07 0.1111E+01 0.1134E+OS 
0.1333E+01 0.1253E+OS 0.1556E+01 0.1357E+OS 0.177SE+01 0.144SE+OS 
0.2000E+01 0.1530E+OS 

********************************* 
1, PILE SET DATA DESCRIPTION * 
********************************* 
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NOTE: The piles are organized in pile sets. Each pile 

set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set 
1 

Length 
1572.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS * 

************************************* 

Number of Joints 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No P-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
;, PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress Concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

2 

4224.0 
1760.0 

0.00000 

(inA2) 
(inA4) 
(inA4) 
(inM) 
(ksi) 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
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Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 

0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 

shear Modulus, G 
weight Density 

0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 
GENERAL LOAD DATA * 

************************* 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Kips) (Ki ps) (Kips) (Ki p-ft) (Ki p-ft) (Kip-ft) 
64 1 7331.00 0.00 0.00 0.00 0.00 
64 2 0.00 3774.00 0.00 0.00 0.00 
64 3 0.00 0.00 27179.00 0.00 0.00 
64 4 0.00 0.00 0.00 365785.00 0.00 
64 5 0.00 0.00 0.00 0.00-525709.00 
64 6 0.00 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS 

************************ 

*********************************** 
1, RESULTS FOR LOAD CASE # 1 1, 

*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
CONVERGENCE REPORT 

************************** 

The solution converged in 11 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ 
FXX 
FYY 
MXX 

0.174 
0.170 
0.014 

10.644 

Kips 
Kips 
Kips 
Kip-in 
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MYY = 0.000 Kip-in 
MZZ = 6.167 Kip-in 

Summary of Displacements at pile Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 9.3342 4.1080 0.0110 
2 9.3344 4.3584 1. 5012 
3 9.5847 4.1106 -0.4582 
4 9.5845 4.3589 1.1243 
5 9.8305 4.1112 -0.9370 
6 9.8299 4.3562 0.5392 

Fi nal Displacements 

Load Case # 1 
Node X Y Z Rx Ry Rz 

Ci n) Ci n) Ci n) Crad) Crad) Crad) 

pile Number 1 
1 9.3342 4.1080 0.0110 0.0014 -0.0048 0.0007 

65 8.9978 4.0029 0.0154 0.0017 -0.0052 0.0007 
66 8.6328 3.8783 0.0191 0.0020 -0.0056 0.0007 
67 8.2300 3.7279 0.0269 0.0025 -0.0063 0.0006 
68 7.7827 3.5469 0.0332 0.0029 -0.0069 0.0006 
69 7.2982 3.3399 0.0378 0.0032 -0.0074 0.0005 
70 6.7837 3.1117 0.0408 0.0035 -0.0078 0.0005 
71 6.2466 2.8669 0.0422 0.0037 -0.0081 0.0005 
72 5.6942 2.6101 0.0421 0.0039 -0.0083 0.0004 
73 5.1336 2.3460 0.0406 0.0039 -0.0083 0.0004 
74 4.5963 2.0910 0.0387 0.0040 -0.0083 0.0003 
75 4.0617 1. 8362 0.0370 0.0039 -0.0083 0.0003 
76 3.5353 1.5849 0.0364 0.0039 -0.0081 0.0003 
77 3.0232 1.3407 0.0370 0.0037 -0.0078 0.0002 
78 2.5312 1.1074 0.0389 0.0035 -0.0075 0.0002 
79 2.0656 0.8884 0.0419 0.0033 -0.0070 0.0002 
80 1.6320 0.6873 0.0461 0.0030 -0.0065 0.0002 
81 1. 2362 0.5073 0.0515 0.0026 -0.0058 0.0002 
82 0.8830 0.3510 0.0577 0.0022 -0.0051 0.0002 
83 0.5743 0.2193 0.0641 0.0019 -0.0045 0.0001 
84 0.3077 0.1107 0.0697 0.0015 -0.0038 0.0001 
85 0.0760 0.0212 0.0736 0.0013 -0.0034 0.0001 
86 -0.1310 -0.0551 0.0753 0.0011 -0.0031 0.0001 
87 -0.3245 -0.1242 0.0750 0.0010 -0.0029 0.0001 
88 -0.5135 -0.1909 0.0738 0.0010 -0.0029 0.0001 

pi le Number 2 
2 9.3344 4.3584 1.5012 0.0013 -0.0047 0.0007 

89 9.0015 4.2595 1.4836 0.0016 -0.0052 0.0007 
90 8.6364 4.1385 1. 4655 0.0019 -0.0056 0.0007 
91 8.2304 3.9894 1.4473 0.0025 -0.0064 0.0006 
92 7.7781 3.8075 1. 4282 0.0029 -0.0070 0.0006 
93 7.2882 3.5984 1.4083 0.0033 -0.0075 0.0005 
94 6.7687 3.3671 1. 3880 0.0036 -0.0079 0.0005 
95 6.2271 3.1182 1. 3675 0.0038 -0.0082 0.0005 
96 5.6700 2.8558 1. 3471 0.0040 -0.0083 0.0004 
97 5.1041 2.5838 1.3267 0.0041 -0.0084 0.0004 
98 4.5615 2.3189 1.3071 0.0041 -0.0084 0.0003 
99 4.0227 2.0525 1. 2875 0.0041 -0.0083 0.0003 

100 3.4935 1.7882 1.2678 0.0041 -0.0081 0.0003 
101 2.9796 1.5295 1. 2481 0.0040 -0.0078 0.0002 
102 2.4865 1.2795 1.2283 0.0038 -0.0075 0.0002 
103 2.0198 1.0417 1.2086 0.0036 -0.0070 0.0002 
104 1. 5858 0.8196 1.1892 0.0033 -0.0065 0.0002 
105 1.1910 0.6168 1.1704 0.0030 -0.0058 0.0002 
106 0.8414 0.4368 1.1536 0.0026 -0.0051 0.0002 
107 0.5397 0.2811 1.1383 0.0022 -0.0043 0.0001 
108 0.2829 0.1484 1.1240 0.0019 -0.0037 0.0001 
109 0.0626 0.0345 1.1101 0.0017 -0.0032 0.0001 
110 -0.1330 -0.0667 1.0966 0.0015 -0.0029 0.0001 
III -0.3153 -0.1611 1.0843 0.0014 -0.0028 0.0001 
112 -0.4927 -0.2530 1. 0733 0.0014 -0.0027 0.0001 

pile Number 3 
3 9.5847 4.1106 -0.4582 0.0014 -0.0048 0.0007 

113 9.2445 4.0047 -0.4440 0.0017 -0.0053 0.0007 
114 8.8742 3.8815 -0.4306 0.0019 -0.0057 0.0007 
115 8.4638 3.7346 -0.4111 0.0024 -0.0065 0.0006 
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116 8.0053 3.5594 -0.3931 0.0028 -0.0071 0.0006 
117 7.5056 3.3593 -0.3766 0.0031 -0.0077 0.0005 
118 6.9719 3.1383 -0.3614 0.0034 -0.0081 0.0005 
119 6.4110 2.8999 -0.3476 0.0036 -0.0085 0.0005 
120 5.8303 2.6479 -0.3348 0.0038 -0.0087 0.0004 
121 5.2377 2.3864 -0.3224 0.0039 -0.0088 0.0004 
122 4.6688 2.1323 -0.3106 0.0040 -0.0088 0.0003 
123 4.1050 1.8781 -0.2989 0.0039 -0.0087 0.0003 
124 3.5538 1. 6279 -0.2872 0.0038 -0.0084 0.0003 
125 3.0221 1. 3854 -0.2748 0.0037 -0.0081 0.0002 
126 2.5156 1.1538 -0.2614 0.0035 -0.0076 0.0002 
127 2.0402 0.9360 -0.2469 0.0033 -0.0071 0.0002 
128 1.6012 0.7348 -0.2315 0.0030 -0.0065 0.0002 
129 1. 2043 0.5529 -0.2151 0.0027 -0.0058 0.0002 
130 0.8537 0.3921 -0.1992 0.0023 -0.0051 0.0002 
131 0.5504 0.2529 -0.1846 0.0020 -0.0043 0.0001 
132 0.2915 0.1340 -0.1721 0.0017 -0.0037 0.0001 
133 0.0696 0.0319 -0.1624 0.0015 -0.0032 0.0001 
134 -0.1260 -0.0581 -0.1560 0.0013 -0.0029 0.0001 
135 -0.3065 -0.1412 -0.1527 0.0013 -0.0027 0.0001 
136 -0.4812 -0.2217 -0.1517 0.0012 -0.0027 0.0001 

pile Number 4 
4 9.5845 4.3589 1.1243 0.0014 -0.0049 0.0007 

137 9.2391 4.2519 1.1093 0.0017 -0.0054 0.0007 
138 8.8609 4.1257 1.0939 0.0020 -0.0058 0.0007 
139 8.4412 3.9748 1.0787 0.0025 -0.0066 0.0006 
140 7.9744 3.7950 1. 0624 0.0029 -0.0072 0.0006 
141 7.4694 3.5912 1. 0453 0.0032 -0.0077 0.0005 
142 6.9346 3.3677 1.0276 0.0034 -0.0081 0.0005 
143 6.3778 3.1284 1.0097 0.0036 -0.0084 0.0005 
144 5.8056 2.8769 0.9917 0.0038 -0.0086 0.0004 
145 5.2248 2.6165 0.9738 0.0039 -0.0086 0.0004 
146 4.6683 2.3626 0.9566 0.0040 -0.0086 0.0003 
147 4.1160 2.1066 0.9394 0.0040 -0.0085 0.0003 
148 3.5735 1. 8515 0.9222 0.0039 -0.0083 0.0003 
149 3.0466 1.6000 0.9048 0.0039 -0.0080 0.0002 
150 2.5409 1. 3550 0.8875 0.0037 -0.0077 0.0002 
151 2.0624 1.1194 0.8703 0.0036 -0.0072 0.0002 
152 1.6176 0.8963 0.8537 0.0034 -0.0066 0.0002 
153 1.2133 0.6888 0.8376 0.0031 -0.0059 0.0002 
154 0.8557 0.5002 0.8237 0.0028 -0.0052 0.0002 
155 0.5477 0.3317 0.8115 0.0025 -0.0044 0.0001 
156 0.2864 0.1828 0.8000 0.0022 -0.0037 0.0001 
157 0.0630 0.0498 0.7887 0.0020 -0.0032 0.0001 
158 -0.1347 -0.0723 0.7775 0.0018 -0.0029 0.0001 
159 -0.3188 -0.1886 0.7673 0.0018 -0.0028 0.0001 
160 -0.4979 -0.3027 0.7584 0.0018 -0.0028 0.0001 

pile Number 5 
5 9.8305 4.1112 -0.9370 0.0016 -0.0046 0.0007 

161 9.5000 3.9973 -0.9143 0.0018 -0.0052 0.0007 
162 9.1366 3.8686 -0.8922 0.0020 -0.0056 0.0007 
163 8.7287 3.7193 -0.8627 0.0024 -0.0065 0.0006 
164 8.2668 3.5446 -0.8344 0.0028 -0.0072 0.0006 
165 7.7582 3.3478 -0.8072 0.0031 -0.0079 0.0005 
166 7.2105 3.1320 -0.7807 0.0033 -0.0084 0.0005 
167 6.6317 2.9006 -0.7546 0.0035 -0.0088 0.0005 
168 6.0308 2.6574 -0.7287 0.0037 -0.0090 0.0004 
169 5.4168 2.4061 -0.7028 0.0038 -0.0092 0.0004 
170 4.8263 2.1620 -0.6783 0.0038 -0.0092 0.0003 
171 4.2398 1.9173 -0.6538 0.0038 -0.0090 0.0003 
172 3.6650 1. 6751 -0.6295 0.0037 -0.0088 0.0003 
173 3.1095 1. 4387 -0.6053 0.0036 -0.0084 0.0002 
174 2.5810 1. 2112 -0.5812 0.0034 -0.0080 0.0002 
175 2.0862 0.9954 -0.5566 0.0032 -0.0074 0.0002 
176 1.6314 0.7936 -0.5313 0.0030 -0.0067 0.0002 
177 1. 2221 0.6084 -0.5053 0.0027 -0.0060 0.0002 
178 0.8627 0.4414 -0.4814 0.0024 -0.0052 0.0002 
179 0.5539 0.2930 -0.4600 0.0022 -0.0044 0.0001 
180 0.2922 0.1620 -0.4418 0.0019 -0.0037 0.0001 
181 0.0697 0.0454 -0.4278 0.0017 -0.0032 0.0001 
182 -0.1248 -0.0606 -0.4181 0.0016 -0.0029 0.0001 
183 -0.3031 -0.1605 -0.4128 0.0015 -0.0027 0.0001 
184 -0.4750 -0.2580 -0.4111 0.0015 -0.0027 0.0001 

pile Number 6 
6 9.8299 4.3562 0.5392 0.0018 -0.0048 0.0007 

185 9.4903 4.2294 0.5317 0.0020 -0.0053 0.0007 
186 9.1154 4.0873 0.5234 0.0022 -0.0058 0.0007 
187 8.6951 3.9254 0.5171 0.0026 -0.0067 0.0006 
188 8.2222 3.7402 0.5093 0.0029 -0.0074 0.0006 
189 7.7066 3.5352 0.5001 0.0032 -0.0079 0.0005 
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190 7.1576 3.3140 
191 6.5842 3.0801 
192 5.9943 2.8370 
193 5.3951 2.5871 
194 4.8203 2.3446 
195 4.2487 2.1005 
196 3.6862 1.8569 
197 3.1385 1.6161 
198 2.6121 1.3802 
199 2.1141 1.1518 
200 1.6519 0.9336 
201 1. 2332 0.7281 
202 0.8649 0.5378 
203 0.5498 0.3639 
204 0.2851 0.2058 
205 0.0617 0.0609 
206 -0.1335 -0.0748 
207 -0.3143 -0.2057 
208 -0.4901 -0.3349 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil spring 
X Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

0.4897 
0.4785 
0.4670 
0.4555 
0.4445 
0.4335 
0.4223 
0.4112 
0.4005 
0.3906 
0.3817 
0.3738 
0.3682 
0.3638 
0.3597 
0.3551 
0.3494 
0.3436 
0.3385 

soil 
Loads) 
7330.9172 
3773.9378 

43209.4433 
26273.8545 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pi le 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0. 12613E+04 
-0. 11740E+05 
0.46691E+04 

-0.95854E+04 
0.92606E+04 

-0. 54161E+04 

2. pi 1 e shear Force 

pile Maximum 
# shear 
1 0.10736E+04 
2 o . 13207E+04 
3 0.10680E+04 
4 0.13484E+04 
5 0.11129E+04 
6 0.14078E+04 

3. pil e Shear Force 

pi 1 e Maximum 
# shear 
1 0.11168E+04 
2 0.14426E+04 
3 0.90253E+03 
4 0.12011E+04 
5 0.71466E+03 
6 0.91486E+03 

Minimum 
Force 

-0.23020E+04 
-0.20981E+05 
0.20923E+03 

-0.18505E+05 
0.53746E+03 

-0.12102E+05 

in 2 Direction 

Minimum 
shear 

-0.20645E+04 
-0.28162E+04 
-0. 19511E+04 
-0.28471E+04 
-0.19287E+04 
-0.28083E+04 

in 3 Direction 

Minimum 
shear 

-0.69384E+03 
-0.82727E+03 
-0. 57045E+03 
-0.68838E+03 
-0.46780E+03 
-0. 52651E+03 

(Kips) 

(Kips) 

4. Bending Moment About 2 Axis (Kip-ft) 

pi le pi 1 e At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.3886E+05 
2 2 O.OOOOOE+OO 0.5174E+05 
3 3 O.OOOOOE+OO 0.3125E+05 
4 4 O.OOOOOE+OO 0.4440E+05 
5 5 O.OOOOOE+OO 0.2517E+05 
6 6 O.OOOOOE+OO 0.3367E+05 

0.0034 
0.0035 
0.0037 
0.0037 
0.0038 
0.0038 
0.0038 
0.0037 
0.0036 
0.0035 
0.0033 
0.0031 
0.0028 
0.0026 
0.0023 
0.0022 
0.0021 
0.0020 
0.0020 

Kips 
Kips 
Kips 
Kips 

At 
Depth 

Below cap 
0.10425E+03 
0.98880E+02 
0.10425E+03 
0.10425E+03 
0.10425E+03 
0.98880E+02 
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-0.0083 0.0005 
-0.0086 0.0005 
-0.0088 0.0004 
-0.0089 0.0004 
-0.0089 0.0003, 
-0.0088 0.0003 
-0.0086 0.0003 
-0.0084 0.0002 
-0.0080 0.0002 
-0.0075 0.0002 
-0.0069 0.0002 
-0.0061 0.0002 
-0.0053 0.0002 
-0.0045 0.0001 
-0.0038 0.0001 
-0.0032 0.0001 
-0.0029 0.0001 
-0.0027 0.0001 
-0.0027 0.0001 

Minimum 
Moment 

-0.2419E+05 
-0.3013E+05 
-0.1929E+05 
-0.2452E+05 
-0.1509E+05 
-0. 1856E+05 
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5. Bending Moment About 3 Axis (Kip-ft) 

pi le pile At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 0.5719E+05 0.10425E+03 
2 2 O.OOOOOE+OO 0.7676E+05 0.98880E+02 
3 3 O.OOOOOE+OO 0.5436E+05 0.98880E+02 
4 4 O.OOOOOE+OO 0.7714E+05 0.98880E+02 
5 5 O.OOOOOE+OO 0.5570E+05 0.98880E+02 
6 6 O.OOOOOE+OO 0.7898E+05 0.98880E+02 

***************************************** 
ANALYTICAL FORCE RESULTS FOR PIER .. ': 

***************************************** 

ELEM PROP NODE 
NO. NO. NO. 

- Connector Beam 
1 1 64 

0.00 
1 47 

0.00 
2 1 64 

0.00 
1 4 

0.00 

LOAD 
CASE 

FAX 
(Kips) 

segments 
1 -425.99 

425.99 

1 1471.21 

F22 
(Kips) 

-8055.34 

8055.34 

22907.07 

-1471.21 -22907.07 

F33 
(Kips) 

-2541.08 

2541.08 

-1849.75 

1849.75 

M22 
(Ki p-ft) 

38116.14 

0.00 

27746.25 

0.00 

Minimum 
Moment 

-0.4383E+05 
-0.5943E+05 
-0.4172E+05 
-0.6031E+05 
-0.4128E+05 
-0.5985E+05 

M33 TORQUE 
(Kip-ft) (Kip-ft) 

oJ: * * * .... ;.;: ... ': ... ,: ... ,: 16151. 52 

0.00 -16151. 52 

343606.02 -66186.62 

0.00 66186.62 

3 1 64 1 567.67 23782.61 2043.43 -30651.49 356739.10 5878.54 
0.00 

1 37 -567.67 -23782.61 -2043.43 0.00 0.00 -5878.54 
0.00 

4 1 64 1 -1275.28 -11455.33 930.59 -13958.90 ********* 45597.61 
0.00 

1 3 1275.28 11455.33 -930.59 0.00 
0.00 

************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS 

************************************************** 

********************** 

* DAMPING FORCES 
********************** 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
* UNIAXIAL INTERACTION DIAGRAM 
************************************ 

MXX 
Kip Kip 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors Used 
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phi Factor for Concrete control 0.7500 
phi Factor for steel in compression 0.9000 
phi Factor for steel in Tension 0.9500 
phi Factor for Steel in Bending 1.0000 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment : Kip-ft 

Axial Moment(+3) Moment(-2) Moment(-3) Moment(+2) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 0.1572E+06 o . 1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 0.1777E+06 0.1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 0.1877E+06 0.1877E+06 0.1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 o . 1877E+06 o . 1877E+06 0.1877E+06 0.1877E+06 
-0. 1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 0.1773E+06 0.1773E+06 0.1773E+06 0.1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 0.1361E+06 0.1361E+06 0.1361E+06 0.1361E+06 
-0. 5139E+05 0.1319E+06 0.1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 0.1279E+06 
-0. 5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 0.1239E+06 
-0. 5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100E+06 o . 1120E+06 
-0.5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 0.1019E+06 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 0.9753E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for Steel in compression 
phi Factor for steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2923E+05 0.1203E+06 0.1203E+06 0.1203E+06 
0.2532E+05 0.1265E+06 0.1265E+06 0.1265E+06 
0.2177E+05 0.1346E+06 0.1346E+06 0.1346E+06 
0.1803E+05 0.1432E+06 0.1432E+06 0.1432E+06 
0.1444E+05 0.1490E+06 0.1490E+06 0.1490E+06 
0.1088E+05 0.1475E+06 0.1475E+06 0.1475E+06 
0.7226E+04 0.1453E+06 0.1453E+06 0.1453E+06 
0.3610E+04 0.1484E+06 0.1484E+06 0.1484E+06 

-0.4144E-01 0.1502E+06 0.1502E+06 0.1502E+06 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1203E+06 
0.1265E+06 
0.1346E+06 
0.1432E+06 
0.1490E+06 
0.1475E+06 
0.1453E+06 
0.1484E+06 
0.1502E+06 
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-0.S800E+04 0.1268E+06 
-0.1170E+OS 0.130SE+06 
-0.1744E+OS 0.1337E+06 
-0.2328E+OS 0.1339E+06 
-0.2902E+OS 0.1292E+06 
-0.3498E+OS 0.1218E+06 
-0.4119E+OS 0.1107E+06 
-0.4369E+OS 0.10S0E+06 
-0.4S72E+OS 0.998SE+OS 
-0.4823E+OS 0.927SE+OS 
-0.S091E+OS 0.8466E+OS 
-0.S3S0E+OS 0.7S61E+OS 
-0.SS8SE+OS 0.6814E+OS 
-0.S832E+OS 0.S940E+OS 
-0.6098E+OS O.4891E+OS 
-0.6386E+OS O.3943E+OS 
-0.6616E+OS O.3020E+OS 
-0.6883E+OS 0.1921E+OS 

P6-LCS.out 
0.1268E+06 
O.130SE+06 
O.1337E+06 
O.1339E+06 
O.1292E+06 
O.1218E+06 
0.l107E+06 
0.10S0E+06 
0.998SE+OS 
0.927SE+OS 
0.8466E+OS 
0.7644E+OS 
0.68S4E+OS 
0.6011E+OS 
O.S047E+OS 
O.3943E+OS 
O.3020E+OS 
O.1921E+OS 

0.1268E+06 
o . 130SE+06 
O.1337E+06 
O.1339E+06 
O.1292E+06 
O.1218E+06 
O.1l07E+06 
O.10S0E+06 
0.998SE+OS 
0.927SE+OS 
0.8466E+OS 
O.7S61E+OS 
0.6814E+OS 
0.S940E+OS 
o .4891E+OS 
O.3943E+OS 
O.3020E+OS 
O.1921E+OS 

O.1268E+06 
O.130SE+06 
O.1337E+06 
O.1339E+06 
O.1292E+06 
O.1218E+06 
O.1l07E+06 
O.10S0E+06 
0.998SE+OS 
0.927SE+OS 
O.8466E+OS 
0.7644E+OS 
0.68S4E+OS 
0.6011E+OS 
0.S047E+OS 
0.3943E+OS 
0.3020E+OS 
0.1921E+OS 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
* 

****************************************************** 

Maximum/Minimum pile Forces 

Max Shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment About 3 Axis 
Min Moment About 3 Axis 
Max Axial Force 
Min Axial Force 
Absolute Max Torque 
Max Demand/capacity Ratio 

Maximum/Minimum soil Forces 

Max Axial soil Force 
Min Axial Soil Force 
Max Lateral Force in X dir 
Min Lateral Force in X dir 
Max Lateral Force in y dir 
Min Lateral Force in y dir 
Max Torsional soil Force 

value 

0.1408E+04 Kip 
-0.2847E+04 Kip 
0.1443E+04 Kip 

-0.8273E+03 Kip 
0.S174E+OS Kip-ft 

-O.3013E+OS Kip-ft 
0.7898E+OS Kip-ft 

-0.6031E+OS Kip-ft 
O.9261E+04 Kip 

-O.2098E+OS Kip 
O.4661E+02 Kip-ft 
O.S846E+OO 

O.13S8E+04 Kip 
-O.1l32E+04 Kip 
O.1212E+04 Kip 

-O.1271E+04 Kip 
O.6313E+03 Kip 

-O.6444E+03 Kip 
O.2669E+04 Kip-ft 

Load 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum column Forces 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Min Axial Force 

O.lS01E+01 in 
-O.9370E+OO in 
O.9830E+01 in 

-O.S13SE+OO in 
O.43S9E+01 in 

-O.3349HOO in 

value 

O.OOOOE+OO Kip 
O.OOOOHOO Kip 
O.OOOOHOO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

1 
1 
1 
1 
1 
1 

Load 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
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o 
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o 
o 
o 
o 
o 
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o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 

comb. 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

pile 

6 
4 
2 
2 
2 
2 
6 
4 
5 
2 
6 
2 

2 
5 
6 
4 
2 
2 
1 

2 
5 
5 
1 
4 
6 

column 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
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Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min Shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min Shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Mi n Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Mi n Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1103E-02 0.4754E-04-0.1589E-04 0.3012E-07-0.2882E-06 0.2616E-08 
0.4754E-04 0.9192E-03-0.6778E-05 0.1020E-06-0.3767E-07-0.1056E-07 

-0.1589E-04-0.6778E-05 0.1315E-04-0.1861E-08 0.8473E-08 0.8764E-09 
0.3012E-07 0.1020E-06-0.1861E-08 0.1493E-09-0.3676E-I0 0.3495E-I0 

-0.2882E-06-0.3767E-07 0.8473E-08-0.3676E-I0 0.3696E-09 0.2903E-I0 
0.2616E-08-0.1056E-07 0.8764E-09 0.3495E-I0 0.2903E-I0 0.2767E-08 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx 0.1148E+04-0.1863E+02 0.8150E+03 0.9602E+04 0.8764E+06-0.1073E+05 
Fy -0.1863E+02 0.1182E+04 0.4631E+03-0.7974E+06 0.1486E+05 0.1429E+05 
Fz 0.8150E+03 0.4631E+03 0.7801E+05 0.2290E+06-0.1082E+07-0.1526E+05 
Mx 0.9602E+04-0.7974E+06 0.2290E+06 0.7432E+I0 0.6683E+09-0.1040E+09 
My 0.8764E+06 0.1486E+05-0.1082E+07 0.6683E+09 0.3486E+I0-0.4544E+08 
Mz -0.1073E+05 0.1429E+05-0.1526E+05-0.1040E+09-0.4544E+08 0.3632E+09 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del tax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx 0.1148E+04-0.8150E+03-0.1863E+02 0.9602E+04 0.1073E+05 0.8764E+06 
Fy -0.8150E+03 0.7801E+05-0.4631E+03-0.2290E+06-0.1526E+05 0.1082E+07 
Fz -0.1863E+02-0.4631E+03 0.1182E+04-0.7974E+06-0.1429E+05 0.1486E+05 
Mx 0.9602E+04-0.2290E+06-0.7974E+06 0.7432E+I0 0.1040E+09 0.6683E+09 
My 0.1073E+05-0.1526E+05-0.1429E+05 0.1040E+09 0.3632E+09 0.4544E+08 
Mz 0.8764E+06 0.1082E+07 0.1486E+05 0.6683E+09 0.4544E+08 0.3486E+I0 
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The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The proQram calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 

* PROJECT DATA 
******************** 

project client 
project Name 
project Manager 
computed by 

3:44pm 
3:44pm 
2 seconds 

P7-lcS.in 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 7 - liquefaction + Contraction Scour 

************************************** 
* SELECTIVE PRINT OUTPUT CONTROL * 
************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge Simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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BSI FB-Multipier - File: P7-LCS.out 
Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pi er YES 

NO 
NO 

Analysis Units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-316 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile TIP sprinQ option 
ITIP 0 -> NO sprlng 
ITIP = 1 -> Axial only 
ITIP = 2 -> All DOF 

(ITIP) 

Linear pile TIP spring Stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY ~': 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
.... ; GENERAL INFORMATION 
*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e Cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the X-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 180.00 180.00 90.00 
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BSI FB-Multipier - File: p7-LCS.out 

Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS * 

************************ 

Type of Stiffness 
Type of Structure 
Type of Analysis 

Secant Stiffness 
Full 
static Analysis 

**************************************** 
;, INPUT SOIL DATA - GIVEN BY LAYER " 
**************************************** 

NOTE: The following data is used to define springs 
for each Soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/in/\3 pcf 

1 1 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/in/\3 pcf 

1 2 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED 

1 

- USER DEFINED 

2 

Z value 
in 

O.OOOE+OO 
0.380E+00 
0.760E+00 
0.114E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

Z value 
in 

O.OOOE+OO 
0.380E+00 
0.760E+00 
0.114E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

LAYERED T-Theta CURVES 

SOIL SET # 1 

TOP 
T value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

TOP 
T Value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

SET LAYER MODEL SHEAR M. 
ksi 

1 1 1 0.3500E+01 
0.3500E+01 

SET LAYER MODEL SHEAR M. 

BOTTOM 
Z value T value 

in psi 
O.OOOE+OO O.OOOE+OO 
0.380E+00 0.432E+02 
0.760E+00 0.537E+02 
0.114E+01 0.559E+02 
0.152E+01 0.559E+02 
0.265E+01 0.559E+02 
0.379E+01 0.559E+02 
0.493E+01 0.559E+02 
0.606E+01 0.559E+02 
0.720E+01 0.559E+02 

BOTTOM 
Z Value 

in 
O.OOOE+OO 
0.380E+00 
0.760E+00 
0.114E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 

T value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
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ksi psf 

1 2 1 0.3500E+01 0.1l52E+04 
0.3500E+01 0.1l52E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 

in lbs 
1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 o . 11lE+01 o . 113E+OS 
7 0.133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
i' PILE SEGMENT INFORMATION DATA " 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress Strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/Spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied = 2) 

2 
lS0.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 
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- Steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter' of confinement Steel 
Outer Shell Thickness 

- Total Area of Steel Reinforcement 

60.00 ksi 
6.000 in 

0.7500 in 
1.00 in 

424.00 inA2 

Layer # Bars/Strands Area Layer Dia. 
i nA2 in 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 115.08000 

Nonlinear Section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete Strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement 
(NOTE: spiral = 1, Tied 
confinement Flag 

Flag 
2) 

2 
180.0000 in 

1 

1 

ft 

(NOTE: None = 0, confined - spiral only 1,Confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i nA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a mUltiple 

of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set Length 
1 1488.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 82 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No P-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

Stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
" PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 

0.4224E+04 (ksi) 
0.2000 
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shear Modulus 
self weight 
Thickness 

P7-LCS.out 
0.1760E+04 (ksi) 

160.0000 (pcf) 
0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 
GENERAL LOAD DATA 

************************* 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(inA2) 
(inM) 
(inM) 
(inM) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYV MZZ 

(Kips) (Ki ps) (Kips) (Kip-ft) (Ki p-ft) (Ki p-ft) 
82 1 8259.00 0.00 0.00 0.00 0.00 0.00 
82 2 0.00 5560.00 0.00 0.00 0.00 0.00 
82 3 0.00 0.00 25708.00 0.00 0.00 0.00 
82 4 0.00 0.00 0.00 368352.00 0.00 0.00 
82 5 0.00 0.00 0.00 0.00-216107.00 0.00 
82 6 0.00 0.00 0.00 0.00 0.00 5603.00 

************************ 

ANALYSIS RESULTS * 
************************ 

*********************************** 
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* RESULTS FOR LOAD CASE # 1 * 
*********************************** 

NOTE : PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
1, CONVERGENCE REPORT " 
************************** 

The Solution Converged in 4 Iterations 

Summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 3.359 Kips 
FXX = 0.154 Kips 
FYY = 226.210 Kips 
MXX = 4.892 Kip-in 
MYY = 0.000 Ki p-i n 
MZZ = 261. 655 Ki p-i n 

summary of Displacements at pi 1 e Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 1.1169 0.7090 0.0936 
2 1.1163 0.7376 0.3064 
3 1.1460 0.7117 0.0100 
4 1.1450 0.7372 0.2399 
5 1.1688 0.7132 -0.1164 
6 1.1677 0.7353 0.1051 

Fi nal Displacements 

Load Case # 1 
Node X Y Z Rx 

Ci n) Ci n) Ci n) Crad) 

pi le Number 1 
1 1.1169 0.7090 0.0936 0.0004 

83 1.0696 0.6879 0.0944 0.0005 
84 1.0172 0.6609 0.0946 0.0006 
85 0.9609 0.6292 0.0944 0.0007 
86 0.9017 0.5939 0.0936 0.0008 
87 0.8404 0.5559 0.0923 0.0008 
88 0.7780 0.5160 0.0906 0.0009 
89 0.7149 0.4750 0.0888 0.0009 
90 0.6517 0.4332 0.0870 0.0009 
91 0.5888 0.3911 0.0852 0.0009 
92 0.4965 0.3287 0.0825 0.0009 
93 0.4078 0.2681 0.0804 0.0008 
94 0.3249 0.2112 0.0794 0.0008 
95 0.2501 0.1600 0.0794 0.0007 
96 0.1848 0.1157 0.0801 0.0006 
97 0.1299 0.0789 0.0812 0.0005 
98 0.0851 0.0496 0.0823 0.0004 
99 0.0498 0.0271 0.0832 0.0003 

100 0.0227 0.0107 0.0838 0.0002 
101 0.0023 -0.0010 0.0838 0.0001 
102 -0.0133 -0.0091 0.0834 0.0001 
103 -0.0257 -0.0148 0.0825 0.0001 
104 -0.0363 -0.0194 0.0816 0.0001 
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Ry Rz 
Crad) Crad) 

-0.0009 0.0001 
-0.0011 0.0001 
-0.0012 0.0001 
-0.0012 0.0001 
-0.0013 0.0001 
-0.0013 0.0001 
-0.0013 0.0001 
-0.0013 0.0001 
-0.0013 0.0001 
-0.0013 0.0001 
-0.0013 0.0000 
-0.0012 0.0000 
-0.0011 0.0000 
-0.0010 0.0000 
-0.0008 0.0000 
-0.0007 0.0000 
-0.0006 0.0000 
-0.0004 0.0000 
-0.0003 0.0000 
-0.0002 0.0000 
-0.0002 0.0000 
-0.0002 0.0000 
-0.0001 0.0000 
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105 -0.0462 -0.0235 0.0807 0.0001 -0.0001 0.0000 
106 -0.0559 -0.0273 0.0800 0.0001 -0.0001 0.0000 

pi le Number 2 
2 1.1163 0.7376 0.3064 0.0004 -0.0009 0.0001 

107 1.0718 0.7175 0.3009 0.0005 -0.0010 0.0001 
108 1.0213 0.6916 0.2949 0.0006 -0.0011 0.0001 
109 0.9663 0.6610 0.2896 0.0007 -0.0012 0.0001 
110 0.9081 0.6270 0.2842 0.0007 -0.0013 0.0001 
III 0.8475 0.5902 0.2787 0.0008 -0.0013 0.0001 
112 0.7851 0.5513 0.2732 0.0008 -0.0013 0.0001 
113 0.7217 0.5107 0.2676 0.0009 -0.0013 0.0001 
114 0.6578 0.4690 0.2621 0.0009 -0.0013 0.0001 
115 0.5941 0.4267 0.2565 0.0009 -0.0013 0.0001 
116 0.5009 0.3638 0.2484 0.0009 -0.0013 0.0000 
117 0.4117 0.3024 0.2408 0.0008 -0.0012 0.0000 
118 0.3284 0.2442 0.2339 0.0008 -0.0011 0.0000 
119 0.2528 0.1908 0.2277 0.0007 -0.0010 0.0000 
120 0.1867 0.1434 0.2225 0.0006 -0.0009 0.0000 
121 0.1308 0.1027 0.2180 0.0005 -0.0007 0.0000 
122 0.0853 0.0692 0.2140 0.0004 -0.0006 0.0000 
123 0.0496 0.0424 0.2104 0.0003 -0.0004 0.0000 
124 0.0224 0.0215 0.2070 0.0003 -0.0003 0.0000 
125 0.0019 0.0054 0.2036 0.0002 -0.0002 0.0000 
126 -0.0136 -0.0070 0.2004 0.0002 -0.0002 0.0000 
127 -0.0257 -0.0170 0.1974 0.0001 -0.0002 0.0000 
128 -0.0359 -0.0255 0.1948 0.0001 -0.0001 0.0000 
129 -0.0450 -0.0333 0.1926 0.0001 -0.0001 0.0000 
130 -0.0539 -0.0408 0.1908 0.0001 -0.0001 0.0000 

pile Number 3 
3 1.1460 0.7117 0.0100 0.0005 -0.0009 0.0001 

131 1.0982 0.6864 0.0134 0.0006 -0.0011 0.0001 
132 1.0446 0.6566 0.0162 0.0007 -0.0012 0.0001 
133 0.9863 0.6231 0.0185 0.0007 -0.0013 0.0001 
134 0.9244 0.5866 0.0201 0.0008 -0.0013 0.0001 
135 0.8598 0.5478 0.0209 0.0008 -0.0014 0.0001 
136 0.7935 0.5074 0.0211 0.0009 -0.0014 0.0001 
137 0.7262 0.4660 0.0208 0.0009 -0.0014 0.0001 
138 0.6588 0.4242 0.0203 0.0009 -0.0014 0.0001 
139 0.5917 0.3824 0.0198 0.0009 -0.0014 0.0000 
140 0.4936 0.3209 0.0198 0.0009 -0.0014 0.0000 
141 0.4005 0.2620 0.0211 0.0008 -0.0013 0.0000 
142 0.3149 0.2075 0.0233 0.0007 -0.0011 0.0000 
143 0.2387 0.1586 0.0263 0.0006 -0.0010 0.0000 
144 0.1733 0.1162 0.0296 0.0005 -0.0008 0.0000 
145 0.1189 0.0808 0.0331 0.0005 -0.0007 0.0000 
146 0.0753 0.0522 0.0363 0.0004 -0.0005 0.0000 
147 0.0416 0.0299 0.0391 0.0003 -0.0004 0.0000 
148 0.0164 0.0130 0.0412 0.0002 -0.0003 0.0000 
149 -0.0020 0.0005 0.0427 0.0001 -0.0002 0.0000 
150 -0.0151 -0.0086 0.0435 0.0001 -0.0002 0.0000 
151 -0.0249 -0.0155 0.0437 0.0001 -0.0001 0.0000 
152 -0.0327 -0.0211 0.0434 0.0001 -0.0001 0.0000 
153 -0.0398 -0.0263 0.0430 0.0001 -0.0001 0.0000 
154 -0.0466 -0.0312 0.0426 0.0001 -0.0001 0.0000 

pile Number 4 
4 1.1450 0.7372 0.2399 0.0005 -0.0009 0.0001 

155 1.0981 0.7109 0.2359 0.0006 -0.0011 0.0001 
156 1.0451 0.6806 0.2315 0.0007 -0.0012 0.0001 
157 0.9878 0.6473 0.2275 0.0007 -0.0012 0.0001 
158 0.9273 0.6117 0.2233 0.0008 -0.0013 0.0001 
159 0.8645 0.5745 0.2191 0.0008 -0.0013 0.0001 
160 0.8001 0.5359 0.2148 0.0008 -0.0014 0.0001 
161 0.7346 0.4964 0.2105 0.0008 -0.0014 0.0001 
162 0.6688 0.4564 0.2061 0.0008 -0.0014 0.0000 
163 0.6032 0.4161 0.2017 0.0008 -0.0014 0.0000 
164 0.5071 0.3566 0.1954 0.0008 -0.0013 0.0000 
165 0.4152 0.2988 0.1895 0.0008 -0.0013 0.0000 
166 0.3294 0.2439 0.1843 0.0007 -0.0012 0.0000 
167 0.2518 0.1933 0.1799 0.0007 -0.0010 0.0000 
168 0.1842 0.1480 0.1764 0.0006 -0.0009 0.0000 
169 0.1276 0.1088 0.1735 0.0005 -0.0007 0.0000 
170 0.0819 0.0757 0.1711 0.0004 -0.0006 0.0000 
171 0.0464 0.0485 0.1688 0.0003 -0.0004 0.0000 
172 0.0197 0.0266 0.1666 0.0003 -0.0003 0.0000 
173 0.0000 0.0089 0.1642 0.0002 -0.0002 0.0000 
174 -0.0145 -0.0055 0.1618 0.0002 -0.0002 0.0000 
175 -0.0257 -0.0178 0.1595 0.0002 -0.0001 0.0000 
176 -0.0349 -0.0289 0.1574 0.0002 -0.0001 0.0000 
177 -0.0432 -0.0393 0.1557 0.0001 -0.0001 0.0000 
178 ·-0.0511 -0.0495 0.1542 0.0001 -0.0001 0.0000 
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pile Number 5 
5 1.1688 0.7132 

179 1.1236 0.6876 
180 1.0713 0.6579 
181 1.0129 0.6247 
182 0.9494 0.5886 
183 0.8816 0.5499 
184 0.8105 0.5093 
185 0.7374 0.4673 
186 0.6635 0.4246 
187 0.5902 0.3820 
188 0.4848 0.3201 
189 0.3870 0.2619 
190 0.2990 0.2086 
191 0.2222 0.1610 
192 0.1573 0.1197 
193 0.1043 0.0848 
194 0.0627 0.0562 
195 0.0313 0.0333 
196 0.0086 0.0155 
197 -0.0070 0.0019 
198 -0.0172 -0.0085 
199 -0.0237 -0.0164 
200 -0.0280 -0.0229 
201 -0.0310 -0.0285 
202 -0.0337 -0.0340 

pile Number 6 
6 1.1677 0.7353 

203 1.1196 0.7063 
204 1.0649 0.6742 
205 1.0051 0.6396 
206 0.9416 0.6033 
207 0.8756 0.5656 
208 0.8079 0.5272 
209 0.7393 0.4882 
210 0.6704 0.4489 
211 0.6018 0.4097 
212 0.5011 0.3518 
213 0.4046 0.2955 
214 0.3153 0.2422 
215 0.2358 0.1931 
216 0.1678 0.1491 
217 0.1120 0.1108 
218 0.0681 0.0782 
219 0.0350 0.0512 
220 0.0113 0.0289 
221 -0.0052 0.0105 
222 -0.0163 -0.0048 
223 -0.0241 -0.0183 
224 -0.0301 -0.0306 
225 -0.0353 -0.0425 
226 -0.0403 -0.0541 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil spring 
x Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

-0.1164 
-0.1087 
-0.1015 
-0.0948 
-0.0888 
-0.0832 
-0.0781 
-0.0731 
-0.0683 
-0.0636 
-0.0569 
-0.0500 
-0.0429 
-0.0356 
-0.0286 
-0.0219 
-0.0159 
-0.0106 
-0.0063 
-0.0028 
-0.0003 
0.0014 
0.0024 
0.0029 
0.0029 

0.1051 
0.1054 
0.1049 
0.1042 
0.1029 
0.1012 
0.0992 
0.0973 
0.0953 
0.0932 
0.0903 
0.0880 
0.0868 
0.0867 
0.0874 
0.0884 
0.0894 
0.0902 
0.0905 
0.0904 
0.0898 
0.0888 
0.0877 
0.0868 
0.0860 

soil 
Loads) 
8255.5521 
5558.5518 

48157.3117 
9055.0597 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pi le 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0. 13812E+04 
-0.34368E+04 
-0. 68909E+03 
-0.27578E+04 
0.34046E+04 

-0. 14930E+04 

Minimum 
Force 

-0. 53554E+04 
-0. 16292E+05 
-0. 15951E+04 
-0. 12726E+05 
-0. 59109E+02 
-0. 59262E+04 

2. pile shear Force in 2 Direction (Kips) 

0.0005 
0.0006 
0.0007 
0.0007 
0.0008 
0.0008 
0.0009 
0.0009 
0.0009 
0.0009 
0.0009 
0.0008 
0.0007 
0.0006 
0.0005 
0.0004 
0.0004 
0.0003 
0.0002 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

0.0006 
0.0006 
0.0007 
0.0007 
0.0008 
0.0008 
0.0008 
0.0008 
0.0008 
0.0008 
0.0008 
0.0008 
0.0007 
0.0007 
0.0006 
0.0005 
0.0004 
0.0003 
0.0003 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 

Kips 
Kips 
Kips 
Kips 
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-0.0009 
-0.0010 
-0.0012 
-0.0013 
-0.0014 
-0.0015 
-0.0015 
-0.0016 
-0.0016 
-0.0015 
-0.0014 
-0.0013 
-0.0012 
-0.0010 
-0.0008 
-0.0007 
-0.0005 
-0.0004 
-0.0003 
-0.0002 
-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 

-0.0009 
-0.0011 
-0.0012 
-0.0013 
-0.0014 
-0.0014 
-0.0014 
-0.0015 
-0.0015 
-0.0014 
-0.0014 
-0.0013 
-0.0012 
-0.0010 
-0.0009 
-0.0007 
-0.0005 
-0.0004 
-0.0003 
-0.0002 
-0.0001 
-0.0001 
-0.0001 
-0.0001 
-0.0001 

4-324 

wednesday, March 23, 2011 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



6864

4-325 

BSI FB-Multipier - Fi 1 e: p7-LCS.out wednesday, March 23, 2011 

pile Maximum Minimum 
# shear shear 
1 0.11888E+04 -0.74934E+03 
2 0.17006E+04 -0.10305E+04 
3 0.11259E+04 -0.68151E+03 
4 0.16765E+04 -0.10057E+04 
5 0.10346E+04 -0.59545E+03 
6 o . 15377E+04 -0.89413E+03 

3. pi 1 e shear Force in 3 Direction (Kips) 

pi le Maximum Minimum 
# Shear shear 
1 0.56401E+03 -0. 11220E+04 
2 0.72836E+03 -0. 14029E+04 
3 o .43522E+03 -0.78478E+03 
4 0.59091E+03 -0.10035E+04 
5 0.32730E+03 -0.55760E+03 
6 0.43960E+03 -0.69301E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pile At At 
# Node Depth Maximum Depth Minimum 

Below cap Moment Below cap Moment 
1 1 O.OOOOOE+OO 0.3888E+05 0.70980E+02 -0.2193E+05 
2 2 O.OOOOOE+OO 0.5080E+05 0.76880E+02 -0.2715E+05 
3 3 O.OOOOOE+OO 0.2521E+05 0.65080E+02 -0.1707E+05 
4 4 O.OOOOOE+OO 0.3382E+05 0.76880E+02 -0.2205E+05 
5 5 O.OOOOOE+OO 0.1733E+05 0.70980E+02 -0.1270E+05 
6 6 O.OOOOOE+OO 0.2192E+05 0.65080E+02 -0.1648E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pile At At 
# Node Depth Maximum Depth Minimum 

Below cap Moment Below Cap Moment 
1 1 O.OOOOOE+OO 0.3454E+05 0.70980E+02 -0.2970E+05 
2 2 O.OOOOOE+OO 0.5221E+05 0.70980E+02 -0.4052E+05 
3 3 O.OOOOOE+OO 0.3271E+05 0.65080E+02 -0.2722E+05 
4 4 O.OOOOOE+OO 0.5080E+05 0.70980E+02 -0.3998E+05 
5 5 O.OOOOOE+OO 0.3079E+05 0.70980E+02 -0.2359E+05 
6 6 O.OOOOOE+OO 0.4619E+05 0.65080E+02 -0. 3571E+05 

***************************************** 
ANALYTICAL FORCE RESULTS FOR PIER '1: 

***************************************** 

ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) 

F33 
(Kips) 

M22 M33 TORQUE 
(Kip-ft) (Kip-ft) (Kip-ft) 

- Connector Beam segments 
1 1 82 1 -615.78 2586.45 -3417.02 51255.37 38796.76 75650.80 

0.00 
1 60 615.78 -2586.45 3417.02 0.00 0.00 -75650.80 

0.00 
2 1 82 1 872.43 5882.80 -2187.29 16404.69 44120.99 64343.99 

0.00 
1 54 -872 .43 -5882.80 2187.29 0.00 0.00 -64343.99 

0.00 
3 1 82 1 838.73 19006.01 3178.04 -47670.58 285090.22 -83080.73 

0.00 
1 47 -838.73 -19006.01 -3178.04 0.00 0.00 83080.73 

0.00 
4 1 82 1 -791. 51 -1767.26 1918.20 -14386.47 -13254.48 -57714.56 

0.00 
1 53 791. 51 1767.26 -1918.20 0.00 0.00 57714.56 

0.00 

************************************************** 
;, ANALYTICAL PILE CAP - SHELL STRESS RESULTS ;, 
************************************************** 

********************** 

* DAMPING FORCES * 
********************** 
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Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
* UNIAXIAL INTERACTION DIAGRAM 1, 
************************************ 

MXX 
Kip Kip 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis Shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4416E+05 0.1645E+06 0.1646E+06 0.1645E+06 
0.3966E+05 0.1721E+06 0.1721E+06 o . 1721E+06 
0.3479E+05 0.1890E+06 0.1890E+06 0.1890E+06 
0.3076E+05 0.2030E+06 0.2030E+06 0.2030E+06 
0.2624E+05 0.2184E+06 0.2184E+06 0.2184E+06 
0.2191E+05 0.2309E+06 0.2309E+06 0.2309E+06 
0.1767E+05 0.2387E+06 0.2387E+06 0.2387E+06 
0.1316E+05 0.2419E+06 0.2419E+06 0.2419E+06 
0.8766E+04 0.2432E+06 0.2432E+06 0.2432E+06 
0.4372E+04 0.2501E+06 0.2501E+06 0.2501E+06 

-0.1105E-01 0.2576E+06 0.2576E+06 0.2576E+06 
-0.9145E+04 0.2273E+06 0.2273E+06 0.2273E+06 
-0.1838E+05 0.2415E+06 0.2415E+06 0.2415E+06 
-0.2759E+05 0.2518E+06 0.2518E+06 0.2518E+06 
-0.3692E+05 0.2546E+06 0.2546E+06 0.2546E+06 
-0.4600E+05 0.2465E+06 0.2465E+06 0.2465E+06 
-0.5522E+05 0.2301E+06 0.2301E+06 0.2301E+06 
-0.6501E+05 0.2076E+06 0.2076E+06 0.2076E+06 
-0.6747E+05 0.2013E+06 0.2013E+06 0.2013E+06 
-0.7105E+05 0.1908E+06 0.1908E+06 0.1908E+06 
-0.7376E+05 0.1819E+06 0.1819E+06 0.1819E+06 
-0.7676E+05 0.1689E+06 0.1717E+06 0.1689E+06 
-0.8002E+05 0.1554E+06 0.1587E+06 0.1554E+06 
-0.8293E+05 0.1438E+06 0.1457E+06 0.1438E+06 
-0.8579E+05 0.1321E+06 0.1328E+06 0.1321E+06 
-0.8882E+05 0.1180E+06 0.1189E+06 0.1180E+06 
-0.9208E+05 0.1014E+06 0.1036E+06 0.1014E+06 
-0.9518E+05 0.8843E+05 0.8843E+05 0.8843E+05 
-0.9883E+05 0.6861E+05 0.6861E+05 0.6861E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 
---------------------------------------

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1646E+06 
o . 1721E+06 
0.1890E+06 
0.2030E+06 
0.2184E+06 
0.2309E+06 
0.2387E+06 
0.2419E+06 
0.2432E+06 
0.2501E+06 
0.2576E+06 
0.2273E+06 
0.2415E+06 
0.2518E+06 
0.2546E+06 
0.2465E+06 
0.2301E+06 
0.2076E+06 
0.2013E+06 
0.1908E+06 
0.1819E+06 
0.1717E+06 
0.1587E+06 
0.1457E+06 
0.1328E+06 
0.1189E+06 
0.1036E+06 
0.8843E+05 
0.6861E+05 
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Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.5203E-15 (in) 

-0.5543E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for steel in Compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4371E+05 0.1707E+06 0.1706E+06 0.1707E+06 
0.3982E+05 0.1758E+06 0.1758E+06 0.1758E+06 
0.3506E+05 o . 1913E+06 0.1913E+06 0.1913E+06 
0.3088E+05 0.2064E+06 0.2064E+06 0.2064E+06 
0.2626E+05 0.2238E+06 0.2238E+06 0.2238E+06 
0.2188E+05 0.2397E+06 0.2397E+06 0.2397E+06 
0.1749E+05 0.2544E+06 0.2544E+06 0.2544E+06 
0.1310E+05 0.2657E+06 0.2657E+06 0.2657E+06 
0.8766E+04 0.2703E+06 0.2703E+06 0.2703E+06 
0.4423E+04 0.2680E+06 0.2680E+06 0.2680E+06 
0.5993E-Ol 0.2737E+06 0.2737E+06 0.2737E+06 

-0.1173E+05 0.2476E+06 0.2476E+06 0.2476E+06 
-0.2330E+05 0.2649E+06 0.2649E+06 0.2649E+06 
-0.3465E+05 0.2792E+06 0.2792E+06 0.2792E+06 
-0.4650E+05 0.2861E+06 0.2861E+06 0.2861E+06 
-0.5797E+05 0.2788E+06 0.2788E+06 0.2788E+06 
-0.7023E+05 0.2570E+06 0.2570E+06 0.2570E+06 
-0.8210E+05 0.2294E+06 0.2294E+06 0.2294E+06 
-0.8654E+05 0.2175E+06 0.2175E+06 0.2175E+06 
-0.9052E+05 0.2051E+06 0.2051E+06 0.2051E+06 
-0.9349E+05 0.1953E+06 0.1953E+06 0.1953E+06 
-0.9786E+05 0.1763E+06 0.1794E+06 0.1763E+06 
-0.1029E+06 0.1551E+06 0.1576E+06 0.1551E+06 
-0.1067E+06 0.1394E+06 o . 1403E+06 o . 1394E+06 
-0. 1108E+06 0.1195E+06 0.1207E+06 0.1195E+06 
-0. 1152E+06 0.9658E+05 0.9961E+05 0.9658E+05 
-0. 1197E+06 0.7497E+05 0.7497E+05 0.7497E+05 
-0.1244E+06 0.4745E+05 0.4745E+05 0.4745E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1706E+06 
0.1758E+06 
0.1913E+06 
0.2064E+06 
0.2238E+06 
0.2397E+06 
0.2544E+06 
0.2657E+06 
0.2703E+06 
0.2680E+06 
0.2737E+06 
0.2476E+06 
0.2649E+06 
0.2792E+06 
0.2861E+06 
0.2788E+06 
0.2570E+06 
0.2294E+06 
0.2175E+06 
0.2051E+06 
0.1953E+06 
0.1794E+06 
0.1576E+06 
0.1403E+06 
0.1207E+06 
0.9961E+05 
0.7497E+05 
0.4745E+05 

****************************************************** 
i. FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES ~'( 

i. PIER # 1 ~'. 
****************************************************** 

Maximum/Minimum pile Forces 
value Load comb. 

Max shear in 2 Direction 0.1701E+04 Kip 1 0 
Min Shear in 2 Direction -0.1031E+04 K1p 1 0 
Max shear in 3 Direction 0.7284E+03 K~p 1 0 
Min Shear in 3 Direction -0.1403E+04 K1P 1 0 
Max Moment about 2 Axis 0.5080E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.2715E+05 Kip-ft 1 0 
Max Moment About 3 Axis 0.5221E+05 Kip-ft 1 0 
Min Moment About 3 Axis -0.4052E+05 Kip-ft 1 0 
Max Axial Force 0.3405E+04 Kip 1 0 
Min Axial Force -0.1629E+05 Kip 1 0 
Absolute Max Torque 0.2016E+02 Kip-ft 1 0 
Max Demand/capacity Ratio 0.3044E+00 1 0 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.1130E+04 Kip 1 0 
Min Axial soil Force -0.2587E+03 Kip 1 0 

page 13 

4-327 

wednesday, March 23, 2011 

pi 1 e 

2 
2 
2 
2 
2 
2 
2 
2 
5 
2 
5 
2 

2 
5 



6867

BSI FB-Multipier - File: P7-LCS.out 
Max Lateral Force in X dir 0.442SE+03 Kip 
Min Lateral Force in X dir -0.3318E+03 Kip 
Max Lateral Force in Y dir 0.3343E+03 Kip 
Min Lateral Force in Y dir -0.24S2E+03 Kip 
Max Torsional soil Force 0.1190E+04 Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum column Forces 

0.3064E+00 in 
-0.1164E+00 in 
0.1169E+01 in 

-0.SS90E-01 in 
0.7376E+00 in 

-0.S413E-01 in 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

2 
2 
2 
2 
1 

2 
5 
5 
1 
2 
6 

value Load comb. column 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min Shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Torque 
Mi n Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del tax 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.13S1E-03 0.7900E-OS-0.4182E-OS 0.4202E-08-0.S106E-07 0.S148E-08 
0.7900E-OS 0.1228E-03-0.2929E-OS 0.1713E-07-0.S820E-08-0.4883E-08 

-0.4182E-OS-0.2929E-OS 0.6166E-OS-0.1384E-08 0.2934E-08-0.2817E-09 
0.4202E-08 0.1713E-07-0.1384E-08 0.6819E-10-0.4008E-11 0.1441E-10 

-0.S106E-07-0.S820E-08 0.2934E-08-0.4008E-11 0.1601E-09 0.1098E-10 
0.S148E-08-0.4883E-08-0.2817E-09 0.1441E-10 0.1098E-10 0.4946E-09 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx 0.8S67E+04-0.302SE+03 0.4360E+04-0.1776E+06 0.2646E+07-0.1432E+06 
Fy -0.302SE+03 0.8S41E+04 0.3348E+04-0.2086E+07 0.902SE+OS 0.1481E+06 
Fz 0.4360E+04 0.3348E+04 0.1679E+06 0.2198E+07-0.1S14E+07 0.S291E+OS 
Mx -0.1776E+06-0.2086E+07 0.2198E+07 0.lS36E+11 0.2440E+09-0.4704E+09 
My 0.2646E+07 0.902SE+OS-0.1S14E+07 0.2440E+09 0.7139E+10-0.1931E+09 
Mz -0.1432E+06 0.1481E+06 0.S291E+OS-0.4704E+09-0.1931E+09 0.2043E+10 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 
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Del tax DeltaY DeltaZ ThetaX ThetaY Thetaz 

Fx 0.8567E+04-0.4360E+04-0.3025E+03-0.1776E+06 0.1432E+06 0.2646E+07 
Fy -0.4360E+04 0.1679E+06-0.3348E+04-0.2198E+07 0.5291E+05 0.1514E+07 
Fz -0.3025E+03-0.3348E+04 0.8541E+04-0.2086E+07-0.1481E+06 0.9025E+05 
Mx -0.1776E+06-0.2198E+07-0.2086E+07 0.1536E+ll 0.4704E+09 0.2440E+09 
My 0.1432E+06 0.5291E+05-0.1481E+06 0.4704E+09 0.2043E+I0 0.1931E+09 
Mz 0.2646E+07 0.1514E+07 0.9025E+05 0.2440E+09 0.1931E+09 0.7139E+I0 
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The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

or accuracy of the FB-pier software 
The developers shall not be liable for any damages 

incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike McVay, cliff Hays 
Mark williams, petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
Supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
project Name 
project Manager 
Computed by 

3:45pm 
3:45pm 
2 seconds 

P8-lCS. i n 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 8 - liquefaction + contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL * 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pil e cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress Strain curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pi er YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION * 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-331 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

Soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> NO SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pil e 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP sprin9 option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP Spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
* GENERAL INFORMATION * 
*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION .:: 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the x-Axis 
V-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 150.00 150.00 90.00 
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Grid spacing in the Y Direction: (inches) 
120.00 390.00 390.00 120.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant Stiffness 
Full 
static Analysis 

**************************************** 
;, INPUT SOIL DATA - GIVEN BY LAYER ;, 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 1 1 0.7000E+01 0.6500E+02 0.1073E+03 
0.7000E+01 0.6500E+02 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 2 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.1l4E+01 0.559E+02 0.1l4E+01 0.559E+02 
0.152E+01 0.559E+02 0.152E+01 0.559E+02 
0.265E+01 0.559E+02 0.265E+01 0.559E+02 
0.379E+01 0.559E+02 0.379E+01 0.559E+02 
0.493E+01 0.559E+02 0.493E+01 0.559E+02 
0.606E+01 0.559E+02 0.606E+01 0.559E+02 
0.720E+01 0.559E+02 0.720E+01 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.1l4E+01 0.559E+02 0.1l4E+01 0.559E+02 
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0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. 
ksi 

1 1 1 0.3500E+Ol 
0.3500E+Ol 

SET LAYER MODEL SHEAR M. 
ksi 

1 2 1 0.3500E+Ol 
0.3500E+Ol 

SET LAYER MODEL SHEAR M. 
ksi 

1 3 1 0.3500E+Ol 
0.3500E+Ol 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 

in lbs 
1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+Ol 0.113E+OS 
7 0.133E+Ol 0.125E+OS 
S 0.156E+Ol 0.136E+OS 
9 0.17SE+Ol 0.145E+OS 

10 0.200E+Ol 0.153E+OS 

************************************* 
PILE SEGMENT INFORMATION DATA 

************************************* 

0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 6.0000000 ft 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- Concrete Stress strain properties 
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Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: Spiral = 1, Tied 2) 

2 
180.0000 in 

1 

confi nement Fl ag 1 
(NOTE: None = 0, confined - spiral only 1,confined - shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

ksi 
in 
in 

in 

i nA2 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 123.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete Strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 
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- shape of section : CIRCULAR 

- steel and confinement Data 

2 Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 

120.0000 in 
1 

(NOTE: spiral = 1, Tied 2) 
confi nement Fl ag 1 
(NOTE: None = 0, confined - spiral only 

- steel and confinement Data 

Yield Stress of confinement Steel 
Spacing between confinement steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/Strands Area 
inA2 

Layer Dia. 
in 

1,confined - Shell 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This 1S to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

2) 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the user. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4 

Total Length for Each pile Set 

pile Set Length 
1 1548.96 

************************************* 
,': INPUT FOR STRUCTURAL ANALYSIS 
************************************* 

Number of Joints 82 
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Number of Different Element Types 
Number of Load conditions 

3 
1 

WARNING pier columns and cap are linear 
No p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
.. MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
;, PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
Self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1300E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with .the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY .... : 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 
GENERAL LOAD DATA 

************************* 

1 
24336. 

0.31637E+10 
0.31637E+10 
0.31637E+10 

(inA2) 
(inM) 
(inM) 
(inM) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 
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The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX 

(Ki ps) (Kips) (Kips) (Ki p-ft) 
82 1 2852.00 0.00 0.00 0.00 
82 2 0.00 3615.00 0.00 0.00 
82 3 0.00 0.00 11931.00 0.00 
82 4 0.00 0.00 0.00 278907.00 

MYV MZZ 
(Kip-ft) (Kip-ft) 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

82 5 0.00 0.00 0.00 0.00-117011.00 0.00 
82 6 0.00 0.00 0.00 0.00 

************************ 

* 
ANALYSIS RESULTS 

************************ 

*********************************** 
* RESULTS FOR LOAD CASE # 1 i, 

*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 

X-PYM 
0.415E+00 
0.575E+00 
0.415E+00 
0.575E+00 

Y-PYM 
0.100E+01 
0.100E+01 
0.100E+01 
0.100E+01 

************************** 
i, CONVERGENCE REPORT .. 
************************** 

The solution converged in 5 Iterations 

Summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

1.655 
2.186 

97.482 
1.087 
0.000 

38.814 

Kips 
Kips 
Kips 
Kip-in 
Ki p-i n 
Ki p-i n 

summary of Displacements at pi 1 e 

Node X Y 
(i n) (i n) 

1 0.2879 0.1343 
2 0.2875 0.1469 
3 0.3130 0.1399 
4 0.3124 0.1460 

Fi nal Displacements 

Load Case # 1 
Node X Y 

(i n) (i n) 

pile Number 1 
1 0.2879 0.1343 

83 0.2221 0.1269 
84 0.1603 0.1065 

Heads 

Z 
(i n) 

0.1439 
0.3023 

-0.0047 
0.1596 

Z 
(i n) 

0.1439 
0.1384 
0.1321 

RX 
(rad) 

0.0000 
0.0001 
0.0003 

page 

0.00 5370.00 

Ry 
(rad) 

-0.0007 
-0.0007 
-0.0006 

8 

RZ 
(rad) 

0.0000 
0.0000 
0.0000 
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85 0.1071 0.0794 0.1257 0.0003 -0.0005 0.0000 
86 0.0647 0.0530 0.1192 0.0003 -0.0004 0.0000 
87 0.0334 0.0312 0.1126 0.0002 -0.0003 0.0000 
88 0.0121 0.0152 0.1066 0.0001 -0.0002 0.0000 
89 -0.0009 0.0049 0.1011 0.0001 -0.0001 0.0000 
90 -0.0075 -0.0007 0.0962 0.0000 0.0000 0.0000 
91 -0.0097 -0.0030 0.0917 0.0000 0.0000 0.0000 
92 -0.0092 -0.0033 0.0876 0.0000 0.0000 0.0000 
93 -0.0074 -0.0026 0.0840 0.0000 0.0000 0.0000 
94 -0.0051 -0.0017 0.0807 0.0000 0.0000 0.0000 
95 -0.0029 -0.0008 0.0779 0.0000 0.0000 0.0000 
96 -0.0010 -0.0002 0.0754 0.0000 0.0000 0.0000 
97 0.0005 0.0002 0.0733 0.0000 0.0000 0.0000 
98 0.0020 0.0005 0.0715 0.0000 0.0000 0.0000 

pile Number 2 
2 0.2875 0.1469 0.3023 -0.0001 -0.0005 0.0000 

99 0.2320 0.1459 0.2896 0.0001 -0.0006 0.0000 
100 0.1746 0.1274 0.2755 0.0003 -0.0006 0.0000 
101 0.1213 0.0981 0.2612 0.0003 -0.0005 0.0000 
102 0.0765 0.0677 0.2469 0.0003 -0.0004 0.0000 
103 0.0423 0.0414 0.2325 0.0002 -0.0003 0.0000 
104 0.0184 0.0215 0.2194 0.0002 -0.0002 0.0000 
105 0.0034 0.0081 0.2074 0.0001 -0.0001 0.0000 
106 -0.0045 0.0005 0.1966 0.0001 -0.0001 0.0000 
107 -0.0076 -0.0030 0.1868 0.0000 0.0000 0.0000 
108 -0.0076 -0.0037 0.1781 0.0000 0.0000 0.0000 
109 -0.0061 -0.0031 0.1702 0.0000 0.0000 0.0000 
110 -0.0041 -0.0021 0.1633 0.0000 0.0000 0.0000 
111 -0.0023 -0.0011 0.1573 0.0000 0.0000 0.0000 
112 -0.0008 -0.0003 0.1520 0.0000 0.0000 0.0000 
113 0.0004 0.0002 0.1476 0.0000 0.0000 0.0000 
114 0.0015 0.0006 0.1439 0.0000 0.0000 0.0000 

pile Number 3 
3 0.3130 0.1399 -0.0047 0.0005 -0.0006 0.0000 

115 0.2481 0.0954 -0.0033 0.0004 -0.0007 0.0000 
116 0.1827 0.0562 -0.0013 0.0004 -0.0007 0.0000 
117 0.1236 0.0271 0.0011 0.0002 -0.0006 0.0000 
118 0.0752 0.0083 0.0036 0.0001 -0.0004 0.0000 
119 0.0393 -0.0018 0.0058 0.0001 -0.0003 0.0000 
120 0.0151 -0.0059 0.0075 0.0000 -0.0002 0.0000 
121 0.0007 -0.0062 0.0088 0.0000 -0.0001 0.0000 
122 -0.0064 -0.0049 0.0096 0.0000 0.0000 0.0000 
123 -0.0085 -0.0031 0.0101 0.0000 0.0000 0.0000 
124 -0.0079 -0.0016 0.0103 0.0000 0.0000 0.0000 
125 -0.0060 -0.0006 0.0103 0.0000 0.0000 0.0000 
126 -0.0040 -0.0001 0.0102 0.0000 0.0000 0.0000 
127 -0.0021 0.0001 0.0101 0.0000 0.0000 0.0000 
128 -0.0007 0.0002 0.0100 0.0000 0.0000 0.0000 
129 0.0006 0.0001 0.0098 0.0000 0.0000 0.0000 
130 0.0017 0.0001 0.0096 0.0000 0.0000 0.0000 

pile Number 4 
4 0.3124 0.1460 0.1596 0.0005 -0.0006 0.0000 

131 0.2488 0.0957 0.1533 0.0005 -0.0007 0.0000 
132 0.1848 0.0540 0.1462 0.0004 -0.0006 0.0000 
133 0.1265 0.0241 0.1390 0.0002 -0.0006 0.0000 
134 0.0785 0.0052 0.1317 0.0001 -0.0004 0.0000 
135 0.0422 -0.0049 0.1244 0.0001 -0.0003 0.0000 
136 0.0173 -0.0088 0.1177 0.0000 -0.0002 0.0000 
137 0.0020 -0.0089 0.1116 0.0000 -0.0001 0.0000 
138 -0.0059 -0.0071 0.1060 0.0000 -0.0001 0.0000 
139 -0.0086 -0.0048 0.1010 0.0000 0.0000 0.0000 
140 -0.0083 -0.0027 0.0965 0.0000 0.0000 0.0000 
141 -0.0066 -0.0012 0.0924 0.0000 0.0000 0.0000 
142 -0.0044 -0.0003 0.0888 0.0000 0.0000 0.0000 
143 -0.0024 0.0001 0.0857 0.0000 0.0000 0.0000 
144 -0.0008 0.0003 0.0829 0.0000 0.0000 0.0000 
145 0.0005 0.0003 0.0805 0.0000 0.0000 0.0000 
146 0.0016 0.0002 0.0786 0.0000 0.0000 0.0000 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the soil 
(sum of NF+FF soil spring Loads) 
X Direction 2752.4492 Kips 
Y Direction 3606.9292 Kips 
Z Direction = 22934.4890 Kips 
Sum of Tip Forces = 4938.6596 Kips 
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summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 

Maximum 
Force 

-0. 12489E+04 
-0.25783E+04 
0.38176E+03 

-0. 13792E+04 

2. pile shear Force 

pile Maximum 
# shear 
1 0.43882E+03 
2 0.74539E+03 
3 0.52479E+03 
4 0.74022E+03 

3. pi 1 e shear Force 

pile Maximum 
# Shear 
1 0.11061E+03 
2 0.12556E+03 
3 0.12976E+03 
4 0.20465E+03 

Minimum 
Force 

-0. 47231E+04 
-0.10299E+05 
-0.17603E+03 
-0. 52697E+04 

in 2 Direction 

Minimum 
shear 

-0. 15774E+03 
-0.16821E+03 
-0.12532E+03 
-0.18451E+03 

in 3 Direction 

Minimum 
shear 

-0.11013E+04 
-0. 13108E+04 
-0.39582E+03 
-0.29104E+03 

(Kips) 

(Ki ps) 

4. Bending Moment About 2 Axis (Kip-ft) 

pi le pile At 
# Node Depth Maximum 

Below cap Moment 

At 
Depth 

Below cap 
1 1 O.OOOOOE+OO 0.1955E+05 0.56473E+02 
2 2 O.OOOOOE+OO 0.2522E+05 0.56473E+02 
3 3 O.OOOOOE+OO 514.7 0.40337E+02 
4 139 0.88743E+02 404.4 0.24203E+02 

5. Bending Moment About 3 Axis (Kip-ft) 

pi le pile At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 436.0 0.40337E+02 
2 2 O.OOOOOE+OO 7824. 0.48405E+02 
3 3 O.OOOOOE+OO 4735. 0.48405E+02 
4 4 O.OOOOOE+OO 6558. 0.40337E+02 

***************************************** 
ANALYTICAL FORCE RESULTS FOR PIER 

***************************************** 

ELEM PROP NODE LOAD FAX F22 F33 M22 
NO. NO. NO. CASE (Kips) (Kips) (Ki ps) (Kip-ft) 

- Connector Beam segments 
1 1 82 1 -340.17 3741.17 -1605.86 26095.26 

0.00 
1 60 340.17 -3741.17 1605.86 0.00 

0.00 
2 1 82 1 -67.52 -2712.43 -1370.54 8565.86 

0.00 
1 54 67.52 2712.43 1370.54 0.00 

0.00 
3 1 82 1 655.66 19242.88 1322.29 -21487.16 

0.00 
1 47 -655.66 -19242.88 -1322.29 0.00 

0.00 
4 1 82 1 8.63 -8340.62 1248.63 -7803.97 

0.00 
1 53 -8.63 8340.62 -1248.63 0.00 

0.00 

************************************************** 
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Minimum 
Moment 

-3819. 
-4260. 
-4261. 
-7685. 

Minimum 
Moment 

-7117. 
-6877 . 
-5197. 
-7700. 

M33 TORQUE Dlc 
(Ki p-ft) (Ki p-ft) (Ratio) 

60793.94 39194.79 

0.00 -39194.79 

-16952.67 13967.26 

0.00 -13967.26 

3l2696.78 -42640.02 

0.00 42640.02 

-52128.86 -13036.89 

0.00 13036.89 
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1, ANAL YTICAL PILE CAP - SHELL STRESS RESULTS " 
************************************************** 

********************** 
DAMPING FORCES 

********************** 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
* UNIAXIAL INTERACTION DIAGRAM 1, 
************************************ 

MXX 
Kip Ki P 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis Shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members phi 0.70 
Concrete, circular members with Ties phi 0.70 
Concrete, circular members with spirals phi 0.75 

phi Factors used 

phi Factor for Concrete control· 
phi Factor for steel in compression 
phi Factor for Steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 o . 1572E+06 0.1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 0.1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754H05 o . 1877E+06 0.1877E+06 o . 1877E+06 
0.1315H05 0.1951E+06 0.1951H06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 0.1877E+06 0.1877E+06 
-0. 1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 o . 1773H06 0.1773E+06 0.1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439H06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410H06 0.1410E+06 0.1410E+06 
-0.5008E+05 0.1361H06 0.1361E+06 0.1361E+06 
-0. 5139E+05 0.1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279H06 0.1279E+06 0.1279E+06 
-0. 5371E+05 0.1239H06 0.1239E+06 o .1239E+06 
-0.5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 o . 1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100H06 
-0.5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
0.1572E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.1794E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
o . 1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075H06 
0.1019H06 
0.9753E+05 
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! -> pile Cross section Number = 2! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2923E+05 0.1203E+06 0.1203E+06 0.1203E+06 
0.2532E+05 0.1265E+06 0.1265E+06 0.1265E+06 
0.2177E+05 0.1346E+06 0.1346E+06 0.1346E+06 
0.1803E+05 0.1432E+06 0.1432E+06 0.1432E+06 
0.1444E+05 0.1490E+06 0.1490E+06 0.1490E+06 
0.1088E+05 0.1475E+06 0.1475E+06 0.1475E+06 
0.7226E+04 0.1453E+06 0.1453E+06 0.1453E+06 
0.3610E+04 0.1484E+06 0.1484E+06 0.1484E+06 

-0.4144E-Ol 0.1502E+06 0.1502E+06 0.1502E+06 
-0. 5800E+04 0.1268E+06 0.1268E+06 0.1268E+06 
-0. 1170E+05 o .1305E+06 0.1305E+06 0.1305E+06 
-0. 1744E+05 0.1337E+06 0.1337E+06 0.1337E+06 
-0.2328E+05 0.1339E+06 0.1339E+06 0.1339E+06 
-0.2902E+05 0.1292E+06 0.1292E+06 0.1292E+06 
-0. 3498E+05 0.1218E+06 0.1218E+06 0.1218E+06 
-0. 4119E+05 0.1107E+06 0.1107E+06 0.1l07E+06 
-0.4369E+05 0.1050E+06 0.1050E+06 0.1050E+06 
-0.4572E+05 0.9985E+05 0.9985E+05 0.9985E+05 
-0.4823E+05 0.9275E+05 0.9275E+05 0.9275E+05 
-0.5091E+05 0.8466E+05 0.8466E+05 0.8466E+05 
-0.5350E+05 0.7561E+05 0.7644E+05 0.7561E+05 
-0.5585E+05 0.6814E+05 0.6854E+05 0.6814E+05 
-0.5832E+05 0.5940E+05 0.6011E+05 0.5940E+05 
-0.6098E+05 0.4891E+05 0.5047E+05 0.4891E+05 
-0.6386E+05 0.3943E+05 0.3943E+05 0.3943E+05 
-0.6616E+05 0.3020E+05 0.3020E+05 0.3020E+05 
-0.6883E+05 0.1921E+05 0.1921E+05 0.1921E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1203E+06 
0.1265E+06 
0.1346E+06 
0.1432E+06 
0.1490E+06 
0.1475E+06 
0.1453E+06 
0.1484E+06 
0.1502E+06 
0.1268E+06 
0.1305E+06 
0.1337E+06 
0.1339E+06 
0.1292E+06 
0.1218E+06 
0.1107E+06 
0.1050E+06 
0.9985E+05 
0.9275E+05 
0.8466E+05 
0.7644E+05 
0.6854E+05 
0.6011E+05 
0.5047E+05 
0.3943E+05 
0.3020E+05 
o . 1921E+05 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
****************************************************** 

Maximum/Minimum pile Forces 
value Load comb. 

Max Shear in 2 Direction 0.7454E+03 Kip 1 0 
Min shear in 2 Direction -0.1845E+03 Kip 1 0 
Max shear in 3 Direction 0.2046E+03 Kip 1 0 
Min shear in 3 Direction -0.1311E+04 Kip 1 0 
Max Moment about 2 Axis 0.2522E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.7685E+04 Kip-ft 1 0 
Max Moment About 3 Axis 0.7824E+04 Kip-ft 1 0 
Min Moment About 3 Axis -0. 7700E+04 Kip-ft 1 0 
Max Axial Force 0.3818E+03 Kip 1 0 
Min Axial Force -0.1030E+05 Kip 1 0 
Absolute Max Torque O.1372E+Ol Kip-ft 1 0 
Max Demand/capacity Ratio 0.1968E+00 1 0 
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Maximum/Minimum soil Forces 

Max Axial soil Force 
Min Axial soil Force 
Max Lateral Force in X dir 
Min Lateral Force in X dir 
Max Lateral Force in Y dir 
Min Lateral Force in Y dir 
Max Torsional soil Force 

0.9641E+03 Kip 
O.OOOOE+OO Kip 
0.2130E+03 Kip 

-0.4238E+02 Kip 
0.3175E+03 Kip 

-0.4750H02 Kip 
0.7106E+03 Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum column Forces 

0.3023E+00 in 
-0.4690E-02 in 
0.3130E+00 in 

-0.9712E-02 in 
0.1469E+00 in 

-0.8927E-02 in 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

2 
1 
4 
4 
2 
4 
2 

2 
3 
3 
1 
2 
4 

value Load comb. column 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Torque 
Min Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOHOO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del tax 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.8220E-04 0.5074E-06-0.1074E-05 0.2759E-08-0.6228E-07 0.4833E-08 
0.5074E-06 0.3866E-04-0.2551E-06 0.2659E-08-0.2001E-08-0.4050E-10 

-0.1074E-05-0.2551E-06 0.1483E-04-0.1415E-08 0.3331E-08-0.6931E-09 
0.2759E-08 0.2659E-08-0.1415E-08 0.9929E-10-0.8842E-11 0.2730E-11 

-0.6228E-07-0.2001E-08 0.3331E-08-0.8842E-11 0.5008E-09-0.4173E-11 
0.4833E-08-0.4050E-10-0.6931E-09 0.2730E-11-0.4173E-11 0.3115E-09 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.1345E+05-0.7238E+02 0.570SE+03-0.2106E+06 0.1663E+07-0.1833E+06 
Fy -0.723SE+02 0.2592E+05 0.3582E+03-0.6802E+06 0.8024E+05 0.1233E+05 
Fz 0.570SE+03 0.3582E+03 0.6764E+05 0.9025E+06-0.3605E+06 0.1290E+06 
Mx -0.2106E+06-0.6802E+06 0.9025E+06 0.1012E+11 0.1431E+09-0.S164E+OS 
My 0.1663E+07 0.S024E+05-0.3605E+06 0.1431E+09 0.2209E+10 0.1739E+07 
Mz -0.lS33E+06 0.1233E+05 0.1290E+06-0.S164E+OS 0.1739E+07 0.3215E+10 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
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(FB-pier->stardard, X->X, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

Stiffness in standard X-Y-Z 

Del tax DeltaY DeltaZ ThetaX ThetaY Thetaz 
Fx 0.134SE+OS-0.S708E+03-0.7238E+02-0.2106E+06 0.1833E+06 0.1663E+07 
Fy -0.S708E+03 0.6764E+OS-0.3S82E+03-0.902SE+06 0.1290E+06 0.360SE+06 
Fz -0.7238E+02-0.3S82E+03 0.2S92E+OS-0.6802E+06-0.1233E+OS 0.8024E+OS 
Mx -0.2106E+06-0.902SE+06-0.6802E+06 0.1012E+11 0.8164E+08 0.1431E+09 
My 0.1833E+06 0.1290E+06-0.1233E+OS 0.8164E+08 0.321SE+10-0.1739E+07 
Mz 0.1663E+07 0.360SE+06 0.8024E+OS 0.1431E+09-0.1739E+07 0.2209E+10 
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!-------------------------------------------------------------

! 

The 

The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

or accuracy of the FB-pier software 
developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The pro~ram calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------

Analysis Start Time 
Analysis End Time 
Analysis Duration 

.**************************************** 

.**************************************** 

.**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
proJect Name 
project Manager 
computed by 

P1-lCS.IN 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 1 - liquefaction + contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

*** ... ·.** ... ': ... ·:*·k1: ... ·: .'( 

NO 
pi er YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
.:. CONTROL INFORMATION * 
*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-345 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pil e 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO sprlng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 

* GENERAL INFORMATION 
*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> Cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the x-Axis 
Y-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 150.00 150.00 90.00 
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Grid spacing in the Y Direction: (inches) 
120.00 450.00 450.00 120.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant Stiffness 
Full 
static Analysis 

**************************************** 
" INPUT SOIL DATA - GIVEN BY LAYER " 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER 

1 1 

MODEL 

1 

PHI 
(DEG) 

0.3300E+02 
0.3300E+02 

RK 
lbs/inA3 

0.5500E+02 
0.5500E+02 

GAMMA 
pcf 

0.1250E+03 
0.1250E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 2 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL 

1 4 1 

SET LAYER MODEL 

1 5 1 

SET LAYER MODEL 

1 6 1 

PHI 
(DEG) 

0.3500E+02 
0.3500E+02 

PHI 
(DEG) 

0.4500E+02 
0.4500E+02 

PHI 
(DEG) 

0.4500E+02 
0.4500E+02 

RK 
lbs/inA3 

0.5000E+02 
0.5000E+02 

RK 
1 bs/i nA3 

0.1250E+03 
0.1250E+03 

RK 
lbs/inA3 

0.1500E+03 
0.1500E+03 

GAMMA 
pcf 

0.1212E+03 
0.1212E+03 

GAMMA 
pcf 

0.1367E+03 
o . 1367E+03 

GAMMA 
pcf 

0.1402E+03 
0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
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0.114E+Ol O.OOOE+OO 0.114HOl O.OOOHOO 
0.l52E+Ol O.OOOE+OO 0.l52HOl O.OOOHOO 
0.265E+Ol O.OOOE+OO 0.265E+Ol O.OOOHOO 
0.379E+Ol O.OOOE+OO 0.379E+Ol O.OOOE+OO 
0.493E+Ol O.OOOE+OO 0.493E+Ol O.OOOE+OO 
0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOHOO 
0.114E+Ol O.OOOE+OO 0.114E+Ol O.OOOHOO 
0.l52E+Ol O.OOOE+OO 0.l52E+Ol O.OOOE+OO 
0.265E+Ol O.OOOE+OO 0.265E+Ol O.OOOE+OO 
0.379E+Ol O.OOOE+OO 0.379E+Ol O.OOOE+OO 
0.493E+Ol O.OOOE+OO 0.493E+Ol O.OOOE+OO 
0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380E+00 0.l47E+02 
0.760E+00 0.679E+Ol 0.760E+00 0.l82E+02 
0.114E+Ol 0.707E+Ol 0.114E+Ol 0.l90E+02 
0.l52E+Ol 0.707E+Ol 0.l52E+Ol 0.l90E+02 
0.265E+Ol 0.707E+Ol 0.265E+Ol 0.l90E+02 
0.379E+Ol 0.707E+Ol 0.379HOl 0.l90E+02 
0.493E+Ol 0.707E+Ol 0.493E+Ol 0.l90E+02 
0.606E+Ol 0.707E+Ol 0.606E+Ol 0.l90E+02 
0.720E+Ol 0.707E+Ol 0.720E+Ol 0.l90E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
5 O.OOOHOO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760HOO 0.537E+02 0.760E+00 0.537E+02 
0.114HOl 0.559E+02 0.114E+Ol 0.559E+02 
0.l52E+Ol 0.559E+02 0.l52E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
6 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.l52E+Ol 0.559E+02 0.l52E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 O.lOOOE-Ol O.OOOOE+OO 
O.lOOOE-Ol O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 O.lOOOE-Ol O.OOOOE+OO 
O.lOOOE-Ol O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 O.lOOOE-Ol O.OOOOE+OO 
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0.1000E-01 O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.1000E-01 O.OOOOE+OO 
0.1000E-01 O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.1000E-01 O.OOOOE+OO 
0.1000E-01 O.OOOOE+OO 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 6 1 0.1000E-01 O.OOOOE+OO 
0.1000E-01 O.OOOOE+OO 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 

in lbs 
1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.829E+07 
5 0.889E+00 0.995E+07 
6 0.111E+01 0.113E+08 
7 0.133E+01 0.125E+08 
8 0.156E+01 0.136E+08 
9 0.178E+01 0.145E+08 

10 0.200E+01 0.153E+08 

************************************* 
;, PILE SEGMENT INFORMATION DATA ;, 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 6.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

concrete Strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) = 0.500E+02 ksi 

page 5 

ft 

4-348 

wednesday, March 23, 2011 



6888

BSI FB-Multipier - File: PI-LCS.out 
Modulus of Elasticity (ES) 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and Confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement 
(NOTE: spiral = 1, Tied 
confinement Flag 

Flag 
2) 

2 
180.0000 in 

1 

1 
(NOTE : None = 0, confined - Spiral only l,confined - shell 

- Steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer Shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 
1.000 

1.00 

424.00 

ksi 
in 
in 

in 

i nA2 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 257.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+Ol ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of Steel Layers 2 
section/segment Diameter 120.0000 in 
Tied/spiral Reinforcement Flag 1 
(NOTE: spiral = 1, Tied 2) 
confi nement Fl ag 1 

ft 

2) 

(NOTE: None = 0, confined - spiral only I,Confined - shell 2) 
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- Steel and confinement Data 

Yield Stress of confinement steel 
Spacing between Confinement Steel 
Diameter of Confinement steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 
1.000 

1.00 

424.00 

Layer # Bars/strands Area 
i ni\2 

Layer Dia. 
in 

ksi 
in 
in 

in 

ini\2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z Value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile Set) 
1, 2, 3, 4 

Total Length for Each pile Set 

pile Set Length 
1 3156.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 82 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No P-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 
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Stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
1, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS * 
****************************************************************** 

********************************************** 
1, PILE CAP PROPERTIES - USING SHELL ELEMENTS 1, 

********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1300E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress Concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, ] 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, ] 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY * 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I ] NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 
GENERAL LOAD DATA 

************************* 

1 
24336. 

0.31637E+10 
0.31637E+10 
0.31637E+10 

(i nA2) 
(inM) 
(inM) 
(inM) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYV MZZ 

(Kips) (Kips) (Kips) (Ki p-ft) (Kip-ft) (Kip-ft) 
82 1 4787.00 0.00 0.00 0.00 0.00 0.00 
82 2 0.00 6844.00 0.00 0.00 0.00 0.00 
82 3 0.00 0.00 12108.00 0.00 0.00 0.00 

page 8 

4-351 

wednesday, March 23, 2011 



6891

BSI FB-Multipier - File: P1-LCS.out 
82 4 0.00 0.00 0.00 343395.00 0.00 
82 5 0.00 0.00 0.00 0.00-109646.00 
82 6 0.00 0.00 0.00 0.00 0.00 

************************ 
* 

ANALYSIS RESULTS 
~': 

************************ 

*********************************** 
.. RESULTS FOR LOAD CASE # 1 " 
*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.100E+01 
0.100E+01 
0.100E+01 
0.100H01 

************************** 
" CONVERGENCE REPORT <, 
************************** 

The solution converged in 4 Iterations 

Summary of Abs Maximum Out-Of-Balance Forces 

FZZ 0.443 Kips 
FXX 0.000 Kips 
FYY 21. 858 Kips 
MXX 0.718 Kip-in 
MYY 0.000 Kip-in 
MZZ 25.474 Ki p-i n 

Summary of Displacements at pi le Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 0.4927 0.3408 0.3310 
2 0.4920 0.3501 0.6245 
3 0.4980 0.3515 0.0171 
4 0.4972 0.3454 0.3159 

Fi nal Displacements 

Load Case # 1 
Node x Y Z Rx 

Ci n) Ci n) Ci n) Crad) 

pile Number 1 
1 0.4927 0.3408 0.3310 0.0002 

83 0.4023 0.3192 0.3262 0.0004 
84 0.3157 0.2816 0.3207 0.0006 
85 0.2375 0.2342 0.3148 0.0006 
86 0.1701 0.1855 0.3088 0.0006 
87 0.1143 0.1402 0.3028 0.0005 
88 0.0699 0.1007 0.2968 0.0005 
89 0.0359 0.0678 0.2906 0.0004 
90 0.0110 0.0416 0.2844 0.0003 
91 -0.0061 0.0219 0.2781 0.0002 
92 -0.0168 0.0079 0.2717 0.0001 
93 -0.0225 -0.0012 0.2653 0.0001 
94 -0.0244 -0.0064 0.2588 0.0000 
95 -0.0235 -0.0088 0.2523 0.0000 

page 

Ry 
Crad) 

-0.0011 
-0.0011 
-0.0011 
-0.0009 
-0.0008 
-0.0006 
-0.0005 
-0.0004 
-0.0003 
-0.0002 
-0.0001 
0.0000 
0.0000 
0.0000 

9 

0.00 
0.00 

590.00 

Rz 
Crad) 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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96 -0.0209 -0.0091 0.2457 0.0000 0.0000 0.0000 
97 -0.0174 -0.0081 0.2391 0.0000 0.0000 0.0000 
98 -0.0137 -0.0066 0.2327 0.0000 0.0000 0.0000 
99 -0.0101 -0.0049 0.2263 0.0000 0.0000 0.0000 

100 -0.0069 -0.0033 0.2200 0.0000 0.0000 0.0000 
101 -0.0044 -0.0020 0.2138 0.0000 0.0000 0.0000 
102 -0.0024 -0.0010 0.2077 0.0000 0.0000 0.0000 
103 -0.0010 -0.0004 0.2017 0.0000 0.0000 0.0000 
104 0.0000 0.0000 0.1958 0.0000 0.0000 0.0000 
105 0.0005 0.0002 0.1900 0.0000 0.0000 0.0000 
106 0.0008 0.0003 0.1844 0.0000 0.0000 0.0000 
107 0.0008 0.0003 0.1788 0.0000 0.0000 0.0000 
108 0.0007 0.0002 0.1733 0.0000 0.0000 0.0000 
109 0.0006 0.0002 0.1680 0.0000 0.0000 0.0000 
110 0.0005 0.0001 0.1628 0.0000 0.0000 0.0000 
111 0.0003 0.0001 0.1576 0.0000 0.0000 0.0000 
112 0.0002 0.0000 0.1526 0.0000 0.0000 0.0000 
113 0.0001 0.0000 0.1478 0.0000 0.0000 0.0000 
114 0.0001 0.0000 0.1430 0.0000 0.0000 0.0000 
115 0.0000 0.0000 0.1384 0.0000 0.0000 0.0000 
116 0.0000 0.0000 0.1339 0.0000 0.0000 0.0000 
117 0.0000 0.0000 0.1294 0.0000 0.0000 0.0000 
118 0.0000 0.0000 0.1255 0.0000 0.0000 0.0000 
119 0.0000 0.0000 0.1220 0.0000 0.0000 0.0000 
120 0.0000 0.0000 0.1188 0.0000 0.0000 0.0000 
121 0.0000 0.0000 0.1161 0.0000 0.0000 0.0000 
122 0.0000 0.0000 0.1138 0.0000 0.0000 0.0000 

pile Number. 2 
2 0.4920 0.3501 0.6245 0.0001 -0.0010 0.0000 

123 0.4097 0.3345 0.6136 0.0003 -0.0011 0.0000 
124 0.3267 0.3007 0.6014 0.0005 -0.0010 0.0000 
125 0.2488 0.2545 0.5891 0.0006 -0.0009 0.0000 
126 0.1802 0.2051 0.5769 0.0006 -0.0008 0.0000 
127 0.1228 0.1579 0.5645 0.0006 -0.0007 0.0000 
128 0.0768 0.1158 0.5521 0.0005 -0.0005 0.0000 
129 0.0414 0.0800 0.5396 0.0004 -0.0004 0.0000 
130 0.0156 0.0510 0.5271 0.0003 -0.0003 0.0000 
131 -0.0022 0.0287 0.5145 0.0002 -0.0002 0.0000 
132 -0.0132 0.0125 0.5019 0.0002 -0.0001 0.0000 
133 -0.0189 0.0016 0.4892 0.0001 0.0000 0.0000 
134 -0.0208 -0.0050 0.4764 0.0001 0.0000 0.0000 
135 -0.0199 -0.0082 0.4636 0.0000 0.0000 0.0000 
136 -0.0174 -0.0091 0.4507 0.0000 0.0000 0.0000 
137 -0.0141 -0.0085 0.4380 0.0000 0.0000 0.0000 
138 -0.0107 -0.0071 0.4254 0.0000 0.0000 0.0000 
139 -0.0075 -0.0054 0.4131 0.0000 0.0000 0.0000 
140 -0.0048 -0.0038 0.4009 0.0000 0.0000 0.0000 
141 -0.0027 -0.0024 0.3889 0.0000 0.0000 0.0000 
142 -0.0012 -0.0013 0.3771 0.0000 0.0000 0.0000 
143 -0.0002 -0.0005 0.3655 0.0000 0.0000 0.0000 
144 0.0004 -0.0001 0.3542 0.0000 0.0000 0.0000 
145 0.0006 0.0002 0.3431 0.0000 0.0000 0.0000 
146 0.0007 0.0003 0.3323 0.0000 0.0000 0.0000 
147 0.0006 0.0003 0.3217 0.0000 0.0000 0.0000 
148 0.0005 0.0003 0.3114 0.0000 0.0000 0.0000 
149 0.0004 0.0002 0.3013 0.0000 0.0000 0.0000 
150 0.0003 0.0001 0.2914 0.0000 0.0000 0.0000 
151 0.0002 0.0001 0.2819 0.0000 0.0000 0.0000 
152 0.0001 0.0000 0.2725 0.0000 0.0000 0.0000 
153 0.0000 0.0000 0.2635 0.0000 0.0000 0.0000 
154 0.0000 0.0000 0.2546 0.0000 0.0000 0.0000 
155 0.0000 0.0000 0.2461 0.0000 0.0000 0.0000 
156 0.0000 0.0000 0.2378 0.0000 0.0000 0.0000 
157 0.0000 0.0000 0.2297 0.0000 0.0000 0.0000 
158 0.0000 0.0000 0.2225 0.0000 0.0000 0.0000 
159 0.0000 0.0000 0.2161 0.0000 0.0000 0.0000 
160 0.0000 0.0000 0.2105 0.0000 0.0000 0.0000 
161 0.0000 0.0000 0.2056 0.0000 0.0000 0.0000 
162 0.0000 0.0000 0.2015 0.0000 0.0000 0.0000 

pile Number 3 
3 0.4980 0.3515 0.0171 0.0008 -0.0011 0.0000 

163 0.4091 0.2830 0.0187 0.0009 -0.0011 0.0000 
164 0.3209 0.2135 0.0205 0.0009 -0.0011 0.0000 
165 0.2397 0.1498 0.0233 0.0007 -0.0010 0.0000 
166 0.1694 0.0965 0.0266 0.0006 -0.0008 0.0000 
167 0.1117 0.0550 0.0299 0.0005 -0.0007 0.0000 
168 0.0664 0.0248 0.0329 0.0003 -0.0005 0.0000 
169 0.0324 0.0043 0.0354 0.0002 -0.0004 0.0000 
170 0.0083 -0.0082 0.0375 0.0001 -0.0002 0.0000 
171 -0.0075 -0.0147 0.0390 0.0001 -0.0002 0.0000 
172 -0.0166 -0.0168 0.0401 0.0000 -0.0001 0.0000 
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173 -0.0206 -0.0161 0.0407 0.0000 0.0000 0.0000 
174 -0.0211 -0.0138 0.0410 0.0000 0.0000 0.0000 
175 -0.0193 -0.0109 0.0410 0.0000 0.0000 0.0000 
176 -0.0164 -0.0079 0.0408 0.0000 0.0000 0.0000 
177 -0.0131 -0.0053 0.0405 0.0000 0.0000 0.0000 
178 -0.0099 -0.0032 0.0402 0.0000 0.0000 0.0000 
179 -0.0070 -0.0016 0.0399 0.0000 0.0000 0.0000 
180 -0.0045 -0.0006 0.0395 0.0000 0.0000 0.0000 
181 -0.0026 0.0001 0.0391 0.0000 0.0000 0.0000 
182 -0.0012 0.0004 0.0387 0.0000 0.0000 0.0000 
183 -0.0003 0.0005 0.0382 0.0000 0.0000 0.0000 
184 0.0003 0.0005 0.0378 0.0000 0.0000 0.0000 
185 0.0006 0.0004 0.0372 0.0000 0.0000 0.0000 
186 0.0007 0.0003 0.0367 0.0000 0.0000 0.0000 
187 0.0007 0.0002 0.0361 0.0000 0.0000 0.0000 
188 0.0006 0.0001 0.0356 0.0000 0.0000 0.0000 
189 0.0005 0.0001 0.0349 0.0000 0.0000 0.0000 
190 0.0003 0.0000 0.0343 0.0000 0.0000 0.0000 
191 0.0002 0.0000 0.0337 0.0000 0.0000 0.0000 
192 0.0001 0.0000 0.0330 0.0000 0.0000 0.0000 
193 0.0001 0.0000 0.0323 0.0000 0.0000 0.0000 
194 0.0000 0.0000 0.0316 0.0000 0.0000 0.0000 
195 0.0000 0.0000 0.0309 0.0000 0.0000 0.0000 
196 0.0000 0.0000 0.0301 0.0000 0.0000 0.0000 
197 0.0000 0.0000 0.0293 0.0000 0.0000 0.0000 
198 0.0000 0.0000 0.0286 0.0000 0.0000 0.0000 
199 0.0000 0.0000 0.0280 0.0000 0.0000 0.0000 
200 0.0000 0.0000 0.0274 0.0000 0.0000 0.0000 
201 0.0000 0.0000 0.0268 0.0000 0.0000 0.0000 
202 0.0000 0.0000 0.0263 0.0000 0.0000 0.0000 

pile Number 4 
4 0.4972 0.3454 0.3159 0.0009 -0.0011 0.0000 

203 0.4089 0.2729 0.3109 0.0009 -0.0011 0.0000 
204 0.3213 0.2033 0.3053 0.0008 -0.0011 0.0000 
205 0.2403 0.1415 0.2999 0.0007 -0.0010 0.0000 
206 0.1701 0.0905 0.2946 0.0006 -0.0008 0.0000 
207 0.1126 0.0511 0.2892 0.0004 -0.0006 0.0000 
208 0.0676 0.0224 0.2837 0.0003 -0.0005 0.0000 
209 0.0338 0.0026 0.2780 0.0002 -0.0004 0.0000 
210 0.0097 -0.0098 0.2721 0.0001 -0.0003 0.0000 
211 -0.0065 -0.0166 0.2661 0.0001 -0.0002 0.0000 
212 -0.0162 -0.0192 0.2600 0.0000 -0.0001 0.0000 
213 -0.0209 -0.0190 0.2539 0.0000 0.0000 0.0000 
214 -0.0219 -0.0169 0.2478 0.0000 0.0000 0.0000 
215 -0.0204 -0.0139 0.2416 0.0000 0.0000 0.0000 
216 -0.0175 -0.0105 0.2353 0.0000 0.0000 0.0000 
217 -0.0140 -0.0074 0.2291 0.0000 0.0000 0.0000 
218 -0.0104 -0.0047 0.2229 0.0000 0.0000 0.0000 
219 -0.0072 -0.0026 0.2169 0.0000 0.0000 0.0000 
220 -0.0045 -0.0012 0.2109 0.0000 0.0000 0.0000 
221 -0.0025 -0.0002 0.2050 0.0000 0.0000 0.0000 
222 -0.0010 0.0003 0.1992 0.0000 0.0000 0.0000 
223 -0.0001 0.0006 0.1935 0.0000 0.0000 0.0000 
224 0.0005 0.0006 0.1878 0.0000 0.0000 0.0000 
225 0.0007 0.0006 0.1823 0.0000 0.0000 0.0000 
226 0.0007 0.0004 0.1769 0.0000 0.0000 0.0000 
227 0.0006 0.0003 0.1716 0.0000 0.0000 0.0000 
228 0.0005 0.0002 0.1664 0.0000 0.0000 0.0000 
229 0.0004 0.0001 0.1612 0.0000 0.0000 0.0000 
230 0.0002 0.0000 0.1562 0.0000 0.0000 0.0000 
231 0.0001 0.0000 0.1514 0.0000 0.0000 0.0000 
232 0.0001 0.0000 0.1466 0.0000 0.0000 0.0000 
233 0.0000 0.0000 0.1419 0.0000 0.0000 0.0000 
234 0.0000 0.0000 0.1374 0.0000 0.0000 0.0000 
235 0.0000 0.0000 0.1329 0.0000 0.0000 0.0000 
236 0.0000 0.0000 0.1286 0.0000 0.0000 0.0000 
237 0.0000 0.0000 0.1244 0.0000 0.0000 0.0000 
238 0.0000 0.0000 0.1206 0.0000 0.0000 0.0000 
239 0.0000 0.0000 0.1172 0.0000 0.0000 0.0000 
240 0.0000 0.0000 0.1142 0.0000 0.0000 0.0000 
241 0.0000 0.0000 0.1116 0.0000 0.0000 0.0000 
242 0.0000 0.0000 0.1094 0.0000 0.0000 0.0000 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the soil 
(sum of NF+FF soil spring Loads) 
X Direction = 4784.4852 K~PS 
Y Direction 6846.2626 K1PS 
Z Direction 27959.5679 Kips 
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Sum of Tip Forces = 7336.8796 Kips 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 

Maximum 
Force 

-0.19935E+04 
-0.35683E+04 
0.45003E+03 

-0. 19139E+04 

2. pi le shear Force 

pi le Maximum 
# Shear 
1 0.83596E+03 
2 0.13005E+04 
3 0.88382E+03 
4 0.12368E+04 

3. pile shear Force 

pile Maximum 
# Shear 
1 0.14305E+03 
2 0.14809E+03 
3 0.17135E+03 
4 0.21956E+03 

Minimum 
Force 

-0.57685E+04 
-0.11233E+05 
-0. 69360E+03 
-0. 54877E+04 

in 2 Direction 

Minimum 
shear 

-0.19675E+03 
-0.21236E+03 
-0.15191E+03 
-0.21901E+03 

in 3 Direction 

Minimum 
shear 

-0. 19631E+04 
-0.21619E+04 
-0. 11062E+04 
-0.99216E+03 

(Kips) 

(Kips) 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 

At 
Depth 

Below cap 
1 1 O.OOOOOE+OO 0.3146E+05 0.59193E+02 
2 2 O.OOOOOE+OO 0.3674E+05 0.59193E+02 
3 3 O.OOOOOE+OO 8463. 0.39462E+02 
4 4 O.OOOOOE+OO 3260. 0.32885E+02 

5. Bending Moment About 3 Axis (Kip-ft) 

pi 1 e pi le At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 1480. 0.32885E+02 
2 2 O.OOOOOE+OO 9709. 0.39462E+02 
3 3 O.OOOOOE+OO 5640. 0.39462E+02 
4 4 O.OOOOOE+OO 7611. 0.32885E+02 

***************************************** 
* ANALYTICAL FORCE RESULTS FOR PIER " 
***************************************** 

ELEM PROP NODE LOAD FAX F22 F33 M22 
NO. NO. NO. CASE (Ki ps) (Kips) (Kips) (Kip-ft) 

- Connector Beam segments 
1 1 82 1 -746.63 5126.39 -2668.50 50034.38 

0.00 
1 60 746.63 -5126.39 2668.50 0.00 

0.00 
2 1 82 1 -305.64 -4998.11 -2482.01 15512.55 

0.00 
1 54 305.64 4998.11 2482.01 0.00 

0.00 

4-355 

wednesday, March 23, 2011 

Minimum 
Moment 

-6408. 
-6507. 
-7423. 

-0.1030E+05 

Minimum 
Moment 

-0. 1102E+05 
-0.1092E+05 
-7824. 

-0.1136E+05 

M33 TORQUE Dlc 
(Ki p-ft) (Ki p-ft) (Ratio) 

96119.86 38803.06 

0.00 -38803.06 

-31238.19 17439.71 

0.00 -17439.71 

3 1 82 1 1149.75 21611.97 2642.50 -49546.88 405224.35 -41879.59 
0.00 

1 47 -1149.75 -21611.97 -2642.50 0.00 0.00 41879.59 
0.00 

4 1 82 1 218.36 -9632.25 2465.61 -15410.05 -60201.54 -16850.80 
0.00 

1 53 -218.36 9632.25 -2465.61 0.00 0.00 16850.80 
0.00 
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************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS 

************************************************** 

********************** 
DAMPING FORCES * 

********************** 

Node # FXX 
Ki P 

FYY 
Kip 

FZZ 
Kip 

************************************ 
UNIAXIAL INTERACTION DIAGRAM 

************************************ 

MXX 
Kip Kip 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis shift for plastic Centroid 
Local 3 Axis shift for plastic Centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axi al Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4354E+05 0.1515E+06 0.1515E+06 0.1515E+06 
0.3929E+05 0.1672E+06 0.1672E+06 0.1672E+06 
0.3526E+05 o . 1776E+06 0.1776E+06 0.1776E+06 
0.3041E+05 0.1842E+06 0.1842E+06 0.1842E+06 
0.2639E+05 0.1869E+06 0.1869E+06 0.1869E+06 
0.2191E+05 0.1900E+06 0.1900E+06 0.1900E+06 
0.1762E+05 0.1988E+06 0.1988E+06 0.1988E+06 
0.1308E+05 0.2063E+06 0.2063E+06 0.2063E+06 
0.8690E+04 0.2121E+06 0.2121E+06 0.2121E+06 
0.4384E+04 0.2176E+06 0.2176E+06 0.2176E+06 

-0.1228E-ll 0.2194E+06 0.2194E+06 0.2194E+06 
-0.7627E+04 0.1870E+06 0.1870E+06 0.1870E+06 
-0.1523E+05 0.1932E+06 0.1932E+06 0.1932E+06 
-0. 2285E+05 0.1946E+06 0.1946E+06 0.1946E+06 
-0.3034E+05 0.1885E+06 0.1885E+06 0.1885E+06 
-0. 3796E+05 0.1771E+06 0.1771E+06 o . 1771E+06 
-0.4540E+05 0.1601E+06 0.1601E+06 0.1601E+06 
-0.5382E+05 0.1340E+06 0.1340E+06 0.1340E+06 
-0. 5444E+05 0.1320E+06 0.1320E+06 0.1320E+06 
-0. 5513E+05 0.1297E+06 0.1297E+06 0.1297E+06 
-0.5632E+05 0.1256E+06 0.1256E+06 0.1256E+06 
-0. 5690E+05 0.1237E+06 0.1237E+06 0.1237E+06 
-0.5785E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5867E+05 0.1175E+06 0.1175E+06 0.1175E+06 
-0.5948E+05 0.1144E+06 0.1144E+06 0.1144E+06 
-0.6019E+05 0.1116E+06 0.1116E+06 0.1116E+06 
-0.6145E+05 0.1066E+06 0.1066E+06 0.1066E+06 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1515E+06 
o . 1672E+06 
0.1776E+06 
0.1842E+06 
0.1869E+06 
0.1900E+06 
0.1988E+06 
0.2063E+06 
0.2121E+06 
0.2176E+06 
0.2194E+06 
0.1870E+06 
0.1932E+06 
0.1946E+06 
0.1885E+06 
o . 1771E+06 
0.1601E+06 
0.1340E+06 
0.1320E+06 
0.1297E+06 
0.1256E+06 
0.1237E+06 
0.1204E+06 
0.1175E+06 
0.1144E+06 
0.1116E+06 
0.1066E+06 
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-0.6215E+05 0.1012E+06 0.1037E+06 0.1012E+06 0.1037E+06 

! -> pile Cross section Number = 2! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2746E+05 0.1262E+06 0.1262E+06 0.1262E+06 
0.2716E+05 0.1269E+06 0.1269E+06 0.1269E+06 
0.2685E+05 0.1276E+06 0.1276E+06 0.1276E+06 
0.2538E+05 o . 1310E+06 o . 1310E+06 0.1310E+06 
0.2176E+05 0.1406E+06 0.1406E+06 0.1406E+06 
0.1804E+05 0.1502E+06 0.1502E+06 0.1502E+06 
0.1436E+05 0.1570E+06 0.1570E+06 0.1570E+06 
0.1083E+05 0.1547E+06 0.1547E+06 0.1547E+06 
0.7222E+04 0.1542E+06 0.1542E+06 0.1542E+06 
0.3610E+04 0.1576E+06 0.1576E+06 0.1576E+06 

-0.5163E-01 0.1596E+06 0.1596E+06 0.1596E+06 
-0.6658E+04 0.1336E+06 0.1336E+06 0.1336E+06 
-0.1331E+05 0.1364E+06 0.1364E+06 0.1364E+06 
-0.1999E+05 0.1383E+06 o . 1383E+06 0.1383E+06 
-0.2662E+05 0.1365E+06 o . 1365E+06 0.1365E+06 
-0.3326E+05 0.1303E+06 0.1303E+06 0.1303E+06 
-0.3957E+05 0.1217E+06 0.1217E+06 0.1217E+06 
-0.4701E+05 0.1065E+06 0.1065E+06 0.1065E+06 
-0.4884E+05 0.1020E+06 0.1020E+06 0.1020E+06 
-0. 5106E+05 0.9575E+05 0.9575E+05 0.9575E+05 
-0.5308E+05 0.8956E+05 0.8956E+05 0.8956E+05 
-0.5557E+05 0.8048E+05 0.8161E+05 0.8048E+05 
-0. 5766E+05 0.7424E+05 0.7474E+05 0.7424E+05 
-0. 5966E+05 0.6751E+05 0.6782E+05 0.6751E+05 
-0.6195E+05 0.5858E+05 0.5963E+05 0.5858E+05 
-0.6434E+05 0.4877E+05 0.5056E+05 0.4877E+05 
-0.6692E+05 0.4040E+05 0.4040E+05 0.4040E+05 
-0. 6946E+05 0.3005E+05 0.3005E+05 0.3005E+05 
-0. 7136E+05 0.2206E+05 0.2206E+05 0.2206E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1262E+06 
0.1269E+06 
0.1276E+06 
0.1310E+06 
0.1406E+06 
0.1502E+06 
0.1570E+06 
0.1547E+06 
0.1542E+06 
0.1576E+06 
0.1596E+06 
0.1336E+06 
0.1364E+06 
0.1383E+06 
o . 1365E+06 
0.1303E+06 
0.1217E+06 
0.1065E+06 
0.1020E+06 
0.9575E+05 
0.8956E+05 
0.8161E+05 
0.7474E+05 
0.6782E+05 
0.5963E+05 
0.5056E+05 
0.4040E+05 
0.3005E+05 
0.2206E+05 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
* 

****************************************************** 

Maximum/Minimum pile Forces 
value Load comb. 

Max shear in 2 Direction 0.1300E+04 Kip 1 0 
Min shear in 2 Di recti on -0.2190E+03 Kip 1 0 
Max shear in 3 Di recti on 0.2196E+03 Kip 1 0 
Min shear in 3 Direction -0.2162E+04 Kip 1 0 
Max Moment about 2 Axis 0.3674E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.1030E+05 Kip-ft 1 0 
Max Moment About 3 Axis 0.9709E+04 Kip-ft 1 0 
Min Moment About 3 Axis -0.1136E+05 Kip-ft 1 0 
Max Axial Force 0.4500E+03 Kip 1 0 
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Min Axial Force -0.1123E+05 Kip 
Absolute Max Torque 0.1592E-04 Kip-ft 
Max Demand/capacity Ratio 0.2354E+00 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.7766E+03 K~P 
Min Axial soil Force O.OOOOE+OO K~p 
Max Lateral Force in x di r 0.3589E+03 K1P 
Min Lateral Force in X di r -0.3575E+02 Kip 
Max Lateral Force in Y di r 0.4879E+03 Kip 
Min Lateral Force in Y dir -0.3080E+02 Kip 
Max Torsional soil Force O.OOOOE+OO Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum column Forces 

0.6245E+00 in 
0.1708E-Ol in 
o .4980E+00 in 

-0.2436E-Ol in 
0.3515E+00 in 

-0.1924E-Ol in 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

o 
o 
o 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

2 
3 
2 

2 
1 
2 
4 
2 
4 
1 

2 
3 
3 
1 
3 
4 

value Load comb. column 

Max Axial Force 
Min Axial Force 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
1 

Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

0 0 
Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Mi n Axi al Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max Shear in 3 Direction 
Min Shear in 3 Direction 
Max Torque 
Min Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Deltax 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.8406E-04 0.6826E-06-0.1231E-05 0.2391E-08-0.8884E-07 0.1791E-08 
0.6826E-06 0.4993E-04-0.6447E-06 0.5354E-08-0.3079E-08-0.3646E-09 

-0.1231E-05-0.6447E-06 0.2277E-04-0.1718E-08 0.4746E-08-0.4474E-09 
0.2391E-08 0.5354E-08-0.1718E-08 0.1142E-09-0.9351E-ll 0.2026E-ll 

-0.8884E-07-0.3079E-08 0.4746E-08-0.9351E-ll 0.6955E-09 0.2058E-12 
0.1791E-08-0.3646E-09-0.4474E-09 0.2026E-ll 0.2058E-12 0.2864E-09 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx 0.1376E+05-0.6149E+02 0.3648E+03-0.1346E+06 0.1753E+07-0.8586E+05 
Fy -0.6149E+02 0.2014E+05 0.4837E+03-0.9306E+06 0.6548E+05 0.3332E+05 
Fz 0.3648E+03 0.4837E+03 0.4405E+05 0.6110E+06-0.2436E+06 0.6301E+05 
Mx -0.1346E+06-0.9306E+06 0.6110E+06 0.8819E+I0 0.9310E+08-0.6183E+08 
My 0.1753E+07 0.6548E+05-0.2436E+06 0.9310E+08 0.1665E+I0-0.1311E+08 
Mz -0.8586E+05 0.3332E+05 0.6301E+05-0.6183E+08-0.1311E+08 0.3493E+I0 
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************************************************************************ 
Foundation Stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del taX DeltaY DeltaZ Thetax ThetaY ThetaZ 
Fx 0.1376E+05-0.3648E+03-0.6149E+02-0.1346E+06 0.8586E+05 0.1753E+07 
Fy -0.3648E+03 0.4405E+05-0.4837E+03-0.6110E+06 0.6301E+05 0.2436E+06 
Fz -0.6149E+02-0.4837E+03 0.2014E+05-0.9306E+06-0.3332E+05 0.6548E+05 
Mx -0.1346E+06-0.6110E+06-0.9306E+06 0.8819E+10 0.6183E+08 0.9310E+08 
My 0.8586E+05 0.6301E+05-0.3332E+05 0.6183E+08 0.3493E+10 0.1311E+08 
Mz 0.1753E+07 0.2436E+06 0.6548E+05 0.9310E+08 0.1311E+08 0.1665E+10 
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!-------------------------------------------------------------! 
The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

or accuracy of the FB-pier software 
The developers shall not be liable for any damages 

incurred through the use of FB-Multipier 

: ::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The pro~ram calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or Push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge Software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------! 

Analysis Start Time 
Analysis End Time 
Analysis Duration 

:**************************************** 
:**************************************** 
:**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
project Name 
project Manager 
computed by 

P2-lCS.IN 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 2 - liquefaction + contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pi er YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION * 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
,'; GENERAL INFORMATION 
*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: X-Grid : Distance between axes along the X-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 180.00 180.00 90.00 
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Grid Spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 

* ANALYSIS OPTIONS 
************************ 

Type of Stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
INPUT SOIL DATA - GIVEN BY LAYER 

**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 1 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 2 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.3500E+02 0.5000E+02 0.1212E+03 
0.3500E+02 0.5000E+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 4 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 5 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
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0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380E+00 0.147E+02 
0.760E+00 0.679E+Ol 0.760E+00 0.182E+02 
0.114E+Ol 0.707E+Ol 0.114E+Ol 0.190E+02 
0.152E+Ol 0.707E+Ol 0.152E+Ol 0.190E+02 
0.265E+Ol 0.707E+Ol 0.265E+Ol 0.190E+02 
0.379E+Ol 0.707E+Ol 0.379E+Ol 0.190E+02 
0.493E+Ol 0.707E+Ol 0.493E+Ol 0.190E+02 
0.606E+Ol 0.707E+Ol 0.606E+Ol 0.190E+02 
0.720E+Ol 0.707E+Ol 0.720E+Ol 0.190E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi . psf 

1 5 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q Value T value 
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in lbs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.829E+07 
5 0.889E+00 0.995E+07 
6 0.111E+01 0.113E+08 
7 0.133E+01 0.125E+08 
8 0.156E+01 0.136E+08 
9 0.178E+01 0.145E+08 

10 0.200E+01 0.153E+08 

************************************* 
" PILE SEGMENT INFORMATION DATA ;, 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = ·2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile set Number 1 
Input pile set segment 1 

Section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete stress Strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 

- Steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area Layer Dia. 
i nA2 in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 
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WARNING: The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis: The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 252.08000 

Nonlinear section/segment Material properties 

Material Option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress Strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied = 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 

- steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer Shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/Strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
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for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION * 

********************************* 

NOTE : The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the user. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4 

Total Length for Each pile Set 

pile Set Length 
1 3132.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joi nts 82 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
NO p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
" MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS " 
****************************************************************** 

********************************************** 
" PILE CAP PROPERTIES - USING SHELL ELEMENTS " 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
-.'; PIER MEMBER CONNECTIVITY 
******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 
~': GENERAL LOAD DATA 
************************* 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(in A2) 
(i nA4) 
(i nA4) 
(i nA4) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Ki ps) (Kips) (Ki ps) (Ki p-ft) (Ki p-ft) (Kip-ft) 
82 1 3732.00 0.00 0.00 0.00 0.00 
82 2 0.00 4706.00 0.00 0.00 0.00 
82 3 0.00 0.00 24225.00 0.00 0.00 
82 4 0.00 0.00 0.00 351179.00 0.00 
82 5 0.00 0.00 0.00 0.00 -84077.00 
82 6 0.00 0.00 0.00 0.00 

************************ 
.:: 

ANALYSIS RESULTS 
* 

************************ 

*********************************** 
* RESULTS FOR LOAD CASE # 1 " 
*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 

X-PYM 
0.50QE+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.100E+01 
0.100E+01 
0.100E+01 
0.100E+01 

************************** 
CONVERGENCE REPORT 

************************** 

The solution converged in 9 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

2.031 Kips 
0.036 Kips 

68.390 Kips 
8.497 Kip-in 
0.000 Kip-in 

65.731 Kip-in 

summary of Displacements at pile Heads 

Node X Y Z 
Ci n) Cin) Ci n) 

1 7.3955 6.2889 0.5490 
2 7.3956 6.3238 1. 3508 
3 7.4608 6.2916 -0.2582 
4 7.4602 6.3214 0.5316 

Fi nal Displacements 

Load Case # 1 
Node X Y Z 

Ci n) Ci n) Ci n) 

pi le Number 1 
1 7.3955 6.2889 0.5490 

83 7.2689 6.2240 0.5462 
84 7.1306 6.1430 0.5429 
85 6.9762 6.0398 0.5425 
86 6.8018 5.9090 0.5414 
87 6.6093 5.7534 0.5393 
88 6.4006 5.5757 0.5365 
89 6.1777 5.3787 0.5329 
90 5.9426 5.1650 0.5286 
91 5.6971 4.9371 0.5236 
92 4.6768 3.9630 0.5001 
93 3.6198 2.9407 0.4755 
94 2.5999 1. 9695 0.4510 
95 1.6917 1.1453 0.4304 
96 0.9629 0.5419 0.4130 
97 0.4486 0.1757 0.3952 
98 0.1400 0.0039 0.3735 
99 -0.0068 -0.0456 0.3492 

100 -0.0531 -0.0402 0.3246 
101 -0.0494 -0.0210 0.3010 
102 -0.0299 -0.0065 0.2787 
103 -0.0123 -0.0001 0.2575 
104 -0.0023 0.0011 0.2378 
105 0.0014 0.0005 0.2225 
106 0.0025 -0.0001 0.2115 

pile Number 2 
2 7.3956 6.3238 1. 3508 

107 7.2745 6.2598 1. 3403 
108 7.1402 6.1797 1.3296 
109 6.9875 6.0775 1. 3200 
110 6.8123 5.9480 1. 3097 
111 6.6170 5.7942 1.2988 
112 6.4040 5.6188 1.2873 
113 6.1756 5.4245 1.2753 
114 5.9338 5.2140 1.2629 
115 5.6809 4.9897 1. 2503 
116 4.6233 4.0266 1.2001 

Rx 
Crad) 

0.0012 
0.0016 
0.0019 
0.0025 
0.0031 
0.0036 
0.0041 
0.0044 
0.0048 
0.0050 
0.0056 
0.0056 
0.0051 
0.0040 
0.0027 
0.0014 
0.0005 
0.0001 

-0.0001 
-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

0.0012 
0.0016 
0.0019 
0.0025 
0.0031 
0.0036 
0.0040 
0.0044 
0.0047 
0.0050 
0.0056 
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Ry Rz 
Crad) Crad) 

-0.0026 0.0001 
-0.0029 0.0001 
-0.0031 0.0001 
-0.0036 0.0001 
-0.0040 0.0001 
-0.0043 0.0001 
-0.0047 0.0001 
-0.0049 0.0001 
-0.0052 0.0001 
-0.0054 0.0001 
-0.0058 0.0000 
-0.0058 0.0000 
-0.0054 0.0000 
-0.0046 0.0000 
-0.0034 0.0000 
-0.0022 0.0000 
-0.0012 0.0000 
-0.0005 0.0000 
-0.0001 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0025 0.0001 
-0.0028 0.0001 
-0.0030 0.0001 
-0.0035 0.0001 
-0.0040 0.0001 
-0.0044 0.0001 
-0.0048 0.0001 
-0.0051 0.0001 
-0.0053 0.0001 
-0.0056 0.0001 
-0.0061 0.0000 
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117 3.5246 3.0070 1.1498 0.0056 -0.0060 0.0000 
118 2.4768 2.0374 1.0990 0.0050 -0.0055 0.0000 
119 1. 5615 1.2099 1.0484 0.0040 -0.0046 0.0000 
120 0.8459 0.5931 0.9991 0.0028 -0.0033 0.0000 
121 0.3602 0.2072 0.9492 0.0015 -0.0021 0.0000 
122 0.0845 0.0156 0.8976 0.0006 -0.0010 0.0000 
123 -0.0341 -0.0472 0.8465 0.0001 -0.0003 0.0000 
124 -0.0582 -0.0452 0.7969 -0.0001 0.0000 0.0000 
125 -0.0422 -0.0246 0.7491 -0.0001 0.0001 0.0000 
126 -0.0201 -0.0080 0.7033 -0.0001 0.0001 0.0000 
127 -0.0056 -0.0004 0.6599 0.0000 0.0001 0.0000 
128 0.0003 0.0012 0.6192 0.0000 0.0000 0.0000 
129 0.0013 0.0006 0.5873 0.0000 0.0000 0.0000 
130 0.0007 -0.0001 0.5638 0.0000 0.0000 0.0000 

pi le Number 3 
3 7.4608 6.2916 -0.2582 0.0016 -0.0025 0.0001 

131 7.3396 6.2080 -0.2509 0.0020 -0.0027 0.0001 
132 7.2065 6.1096 -0.2440 0.0023 -0.0030 0.0001 
133 7.0567 5.9905 -0.2324 0.0029 -0.0035 0.0001 
134 6.8859 5.8455 -0.2216 0.0034 -0.0039 0.0001 
135 6.6959 5.6769 -0.2116 0.0039 -0.0043 0.0001 
136 6.4883 5.4871 -0.2025 0.0043 -0.0047 0.0001 
137 6.2650 5.2784 -0.1941 0.0047 -0.0050 0.0001 
138 6.0277 5.0531 -0.1866 0.0050 -0.0053 0.0001 
139 5.7782 4.8136 -0.1799 0.0053 -0.0055 0.0000 
140 4.7225 3.7889 -0.1611 0.0059 -0.0061 0.0000 
141 3.6103 2.7214 -0.1489 0.0058 -0.0061 0.0000 
142 2.5484 1. 7454 -0.1301 0.0050 -0.0056 0.0000 
143 1.6225 0.9571 -0.1046 0.0037 -0.0046 0.0000 
144 0.8941 0.4105 -0.0761 0.0023 -0.0034 0.0000 
145 0.3901 0.1008 -0.0496 0.0011 -0.0022 0.0000 
146 0.0969 -0.0271 -0.0286 0.0003 -0.0011 0.0000 
147 -0.0315 -0.0491 -0.0146 0.0000 -0.0004 0.0000 
148 -0.0587 -0.0310 -0.0066 -0.0001 0.0000 0.0000 
149 -0.0419 -0.0106 -0.0024 -0.0001 0.0001 0.0000 
150 -0.0186 -0.0006 0.0005 0.0000 0.0001 0.0000 
151 -0.0043 0.0014 0.0026 0.0000 0.0000 0.0000 
152 0.0008 0.0007 0.0039 0.0000 0.0000 0.0000 
153 0.0011 0.0001 0.0043 0.0000 0.0000 0.0000 
154 0.0003 -0.0002 0.0043 0.0000 0.0000 0.0000 

pi le Number 4 
4 7.4602 6.3214 0.5316 0.0017 -0.0025 0.0001 

155 7.3371 6.2337 0.5290 0.0021 -0.0028 0.0001 
156 7.2004 6.1312 0.5260 0.0024 -0.0031 0.0001 
157 7.0450 6.0084 0.5257 0.0029 -0.0036 0.0001 
158 6.8665 5.8606 0.5245 0.0034 -0.0041 0.0001 
159 6.6670 5.6903 0.5226 0.0039 -0.0045 0.0001 
160 6.4489 5.5001 0.5200 0.0043 -0.0049 0.0001 
161 6.2146 5.2925 0.5166 0.0046 -0.0052 0.0001 
162 5.9663 5.0700 0.5124 0.0049 -0.0055 0.0001 
163 5.7064 4.8352 0.5076 0.0052 -0.0057 0.0000 
164 4.6232 3.8479 0.4845 0.0056 -0.0062 0.0000 
165 3.5041 2.8283 0.4605 0.0056 -0.0061 0.0000 
166 2.4360 1. 8714 0.4372 0.0049 -0.0056 0.0000 
167 1.5082 1.0708 0.4188 0.0038 -0.0046 0.0000 
168 0.7946 0.4945 0.4036 0.0025 -0.0033 0.0000 
169 0.3233 0.1524 0.3871 0.0013 -0.0020 0.0000 
170 0.0680 -0.0033 0.3659 0.0005 -0.0009 0.0000 
171 -0.0342 -0.0456 0.3418 0.0000 -0.0003 0.0000 
172 -0.0527 -0.0383 0.3177 -0.0001 0.0000 0.0000 
173 -0.0375 -0.0195 0.2947 -0.0001 0.0001 0.0000 
174 -0.0177 -0.0058 0.2728 -0.0001 0.0001 0.0000 
175 -0.0049 0.0001 0.2522 0.0000 0.0000 0.0000 
176 0.0003 0.0011 0.2328 0.0000 0.0000 0.0000 
177 0.0012 0.0005 0.2179 0.0000 0.0000 0.0000 
178 0.0007 -0.0001 0.2071 0.0000 0.0000 0.0000 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the soil 
(sum of NF+FF soil spring Loads) 
x Direction 3714.0422 Kips 
Y Direction 4686.6756 Kips 
Z Direction 42232.2764 Kips 
Sum of Tip Forces 14222.5568 Kips 

summary of pile Forces for Load CASE 1 
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1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 

Maximum 
Force 

-0.41451E+04 
-0.88829E+04 
0.19540E+04 

-0.40567E+04 

2. pile shear Force 

pile Maximum 
# shear 
1 0.85774E+03 
2 0.10387E+04 
3 0.80866E+03 
4 0.10273E+04 

3. pile shear Force 

pi le Maximum 
# shear 
1 0.70780E+03 
2 0.79290E+03 
3 0.62120E+03 
4 0.68645E+03 

Minimum 
Force 

-0.10008E+05 
-0.19596E+05 
-0.85946E+02 
-0.97802E+04 

in 2 Direction 

Minimum 
shear 

-0.60861E+03 
-0. 78721E+03 
-0. 54215E+03 
-0. 71477E+03 

in 3 Direction 

Minimum 
shear 

-0. 12207E+04 
-0.12557E+04 
-0.10724E+04 
-0. 11575E+04 

(Kips) 

(Kips) 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 

At 
Depth 

Below cap 
1 1 O.OOOOOE+OO 0.7067E+05 0.11021E+03 
2 2 O.OOOOOE+OO 0.7577E+05 0.12530E+03 
3 3 O.OOOOOE+OO 0.5728E+05 0.11021E+03 
4 4 O.OOOOOE+OO 0.6478E+05 0.11021E+03 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pi le At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 0.5101E+05 0.11021E+03 
2 2 O.OOOOOE+OO 0.6308E+05 0.12530E+03 
3 3 O.OOOOOE+OO 0.4550E+05 0.12530E+03 
4 4 O.OOOOOE+OO 0.5934E+05 0.11021E+03 

***************************************** 
~~ ANALYTICAL FORCE RESULTS FOR PIER .. ,: 

***************************************** 

ELEM PROP NODE LOAD FAX F22 F33 M22 
NO. NO. NO. CASE (Ki ps) (Kips) (Kips) (Kip-ft) 

- Connector Beam segments 
1 1 82 1 -675.76 10614.93 -1825.05 27375.70 

0.00 
1 60 675.76 -10614.93 1825.05 0.00 

0.00 
2 1 82 1 57.71 -6127.96 -1682.41 12618.09 

0.00 
1 54 -57.71 6127.96 1682.41 0.00 

0.00 
3 1 82 1 731.35 24039.13 1763.41 -26451.21 

0.00 
1 47 -731. 35 -24039.13 -1763.41 0.00 

0.00 
4 1 82 1 -85.83 -4301.10 1616.48 -12123.58 

0.00 
1 53 85.83 4301.10 -1616.48 0.00 

0.00 

************************************************** 
" ANALYTICAL PILE CAP - SHELL STRESS RESULTS .. 
************************************************** 
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Minimum 
Moment 

-0.3620E+05 
-0.3947E+05 
-0.2899E+05 
-0.3515E+05 

Minimum 
Moment 

-0.3231E+05 
-0.3905E+05 
-0.2661E+05 
-0.3626E+05 

M33 TORQUE Dlc 
(Kip-ft) (Kip-ft) (Ratio) 

159223.98 56109.62 

0.00 -56109.62 

-45959.73 73225.89 

0.00 -73225.89 

360586.95 -41668.87 

0.00 41668.87 

-32258.24 -76590.14 

0.00 76590.14 
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********************** 
DAMPING FORCES * 

********************** 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
;, UNIAXIAL INTERACTION DIAGRAM " 
************************************ 

MXX 
Kip Ki P 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYV 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis Shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 o . 1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 o . 1777E+06 o . 1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 o . 1877E+06 o . 1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.19S1E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-Ol 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 o . 1877E+06 o . 1877E+06 0.1877E+06 
-0.1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 o . 1773E+06 0.1773E+06 0.1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+OS 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+OS o .1361E+06 0.1361E+06 0.1361E+06 
-0. S139E+05 0.1319E+06 0.1319E+06 0.1319E+06 
-0.S259E+05 0.1279E+06 0.1279E+06 0.1279E+06 
-0.S371E+05 0.1239E+06 0.1239E+06 0.1239E+06 
-0.S469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.S552E+05 0.1l74E+06 0.1174E+06 0.1l74E+06 
-0.569SE+05 0.1100E+06 0.1l20E+06 0.1l00E+06 
-0.5814E+05 0.107SE+06 0.1075E+06 0.107SE+06 
-0.594SE+05 0.9967E+OS 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.97S3E+05 0.9587E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
0.IS72E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.1794E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
'0. 1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
0.1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075E+06 
0.1019E+06 
0.9753E+05 
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Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4308E+05 (Kips) 
-0.3047E-15 (in) 
-0.6806E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axi al Moment(+3) Moment(-2) Moment(-3) 

0.4308E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.3110E+05 0.1327E+06 0.1327E+06 0.1327E+06 
0.3052E+05 0.1339E+06 o . 1339E+06 0.1339E+06 
0.2750E+05 0.1395E+06 0.1395E+06 0.1395E+06 
0.2361E+05 0.1485E+06 0.1485E+06 0.1485E+06 
0.1958E+05 0.1577E+06 0.1577E+06 0.1577E+06 
0.1566E+05 0.1636E+06 0.1636E+06 0.1636E+06 
0.1175E+05 0.1601E+06 0.1601E+06 0.1601E+06 
0.7886E+04 0.1603E+06 0.1603E+06 0.1603E+06 
0.3914E+04 0.1630E+06 0.1630E+06 0.1630E+06 

-0.1798E+00 0.1647E+06 0.1647E+06 0.1647E+06 
-0. 5618E+04 0.1381E+06 0.1381E+06 0.1381E+06 
-0. 1126E+05 0.1403E+06 0.1403E+06 0.1403E+06 
-0.1687E+05 0.1424E+06 0.1424E+06 0.1424E+06 
-0.2254E+05 0.1428E+06 0.1428E+06 0.1428E+06 
-0.2814E+05 0.1389E+06 0.1389E+06 0.1389E+06 
-0.3377E+05 0.1323E+06 0.1323E+06 0.1323E+06 
-0.3976E+05 0.1226E+06 0.1226E+06 0.1226E+06 
-0.4243E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.4510E+05 0.1111E+06 0.1111E+06 0.1111E+06 
-0.4817E+05 0.1028E+06 0.1028E+06 0.1028E+06 
-0.5123E+05 0.9348E+05 0.9348E+05 0.9348E+05 
-0. 5390E+05 0.8356E+05 0.8488E+05 0.8356E+05 
-0. 5661E+05 0.7541E+05 0.7580E+05 0.7541E+05 
-0.5938E+05 0.6589E+05 0.6642E+05 0.6589E+05 
-0.6221E+05 0.5509E+05 0.5653E+05 0.5509E+05 
-0.6512E+05 0.4567E+05 0.4567E+05 0.4567E+05 
-0.6802E+05 0.3413E+05 0.3413E+05 0.3413E+05 
-0. 7149E+05 0.1978E+05 0.1978E+05 0.1978E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1327E+06 
0.1339E+06 
0.1395E+06 
0.1485E+06 
0.1577E+06 
0.1636E+06 
0.1601E+06 
0.1603E+06 
0.1630E+06 
0.1647E+06 
0.1381E+06 
0.1403E+06 
0.1424E+06 
0.1428E+06 
0.1389E+06 
0.1323E+06 
0.1226E+06 
0.1174E+06 
0.1111E+06 
0.1028E+06 
0.9348E+05 
0.8488E+05 
0.7580E+05 
0.6642E+05 
0.5653E+05 
0.4567E+05 
0.3413E+05 
0.1978E+05 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
****************************************************** 

Maximum/Minimum pile Forces 
Value Load comb. 

Max shear in 2 Direction 0.1039E+04 K~P 1 0 
Min shear in 2 Direction -0.7872E+03 Klp 1 0 
Max Shear in 3 Direction 0.7929E+03 Kip 1 0 
Min Shear in 3 Direction -0. 1256E+04 Kip 1 0 
Max Moment about 2 Axis 0.7577E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0. 3947E+05 Kip-ft 1 0 
Max Moment About 3 Axis 0.6308E+05 Kip-ft 1 0 
Min Moment About 3 Axis -0.3905E+05 Kip-ft 1 0 
Max Axial Force 0.1954E+04 K~P 1 0 
Min Axial Force -0. 1960E+05 K1P 1 0 
Absolute Max Torque 0.5852E+00 Kip-ft 1 0 
Max Demand/capacity Ratio 0.6109E+00 1 0 

Maximum/Minimum soil Forces 
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pile 

2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
4 
2 
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Max Axial soil Force 
Min Axial soil Force 
Max Lateral Force in X dir 
Min Lateral Force in X dir 
Max Lateral Force in Y dir 
Min Lateral Force in Y dir 
Max Torsional soil Force 

0.3399E+04 Kip 
-0.2839E+02 Kip 
0.4792E+03 Kip 

-0.2779E+03 Kip 
0.5679E+03 Ki p 

-0.3082E+03 Kip 
0.1134E+04 Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum Column Forces 

o . 1351E+01 in 
-0.2582E+00 in 
0.7461E+01 in 

-0.5869E-01 in 
0.6324E+01 in 

-0.4907E-01 in 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

2 
3 
2 
2 
2 
2 
1 

2 
3 
3 
3 
2 
3 

value Load Comb. column 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier Cap Forces 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min Shear in 2 Direction 
Max Shear in 3 Direction 
Min shear in 3 Direction 
Max Torque 
Min Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOHOO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
Deltaz 
Thetax 
ThetaY 
ThetaZ 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1931E-02 0.9695E-04-0.2242E-04 0.3522E-07-0.4500E-06-0.3899E-08 
0.9695E-04 0.1307E-02-0.1857E-04 0.1039E-06-0.4152E-07 0.2183E-08 

-0.2242E-04-0.1857E-04 0.2262E-04-0.4230E-08 0.8272E-08-0.1662E-08 
0.3522E-07 0.1039E-06-0.4230E-08 0.1681E-09-0.3058E-10 0.3419E-10 

-0.4500E-06-0.4152E-07 0.8272E-08-0.3058E-10 0.6157E-09 0.4453E-10 
-0.3899E-08 0.2183E-08-0.1662E-08 0.3419E-10 0.4453E-10 0.3342E-08 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz Thetax ThetaY ThetaZ 
Fx 0.6298E+03-0.2436E+02 0.4344E+03-0.2276E+05 0.4520E+06-0.4824E+04 
Fy -0.2436E+02 0.8132E+03 0.5516E+03-0.4839E+06 0.5256E+04 0.4596E+04 
Fz 0.4344E+03 0.5516E+03 0.4531E+05 0.6637E+06-0.2224E+06 0.1885E+05 
Mx -0.2276E+05-0.4839E+06 0.6637E+06 0.6332E+10 0.2612E+09-0.6765E+08 
My 0.4520E+06 0.5256E+04-0.2224E+06 0.2612E+09 0.1973E+10-0.2855E+08 
Mz -0.4824E+04 0.4596E+04 0.1885E+05-0.6765E+08-0.2855E+08 0.3003E+09 

************************************************************************ 
Foundation Stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
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************************************************************************ 

stiffness in standard X-Y-Z 

Deltax DeltaY DeltaZ Thetax ThetaY Thetaz 
Fx 0.6298E+03-0.4344E+03-0.2436E+02-0.2276E+05 0.4824E+04 0.4520E+06 
Fy -0.4344E+03 0.4531E+05-0.5516E+03-0.6637E+06 0.1885E+05 0.2224E+06 
Fz -0.2436E+02-0.5516E+03 0.8132E+03-0.4839E+06-0.4596E+04 0.5256E+04 
Mx -0.2276E+05-0.6637E+06-0.4839E+06 0.6332E+I0 0.6765E+08 0.2612E+09 
My 0.4824E+04 0.1885E+05-0.4596E+04 0.6765E+08 0.3003E+09 0.2855E+08 
Mz 0.4520E+06 0.2224E+06 0.5256E+04 0.2612E+09 0.2855E+08 0.1973E+I0 
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-------------------------------------------------------------! 
The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
Cliff Hays, Mark williams, petros christou, and 

Jae H. Chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

: ::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, petros christou, Jae H. chung. 

Civil & coastal Engineering, university of Florida 
Supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------! 

Analysis Start Time 
Analysis End Time 
Analysis Duration 

.**************************************** 
:***~************************************ 
.**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
-:: PROJECT DATA 
******************** 

P3-lCS.IN 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
Columbia River crossing 
R. Turton 
NRH 

project client 
proJect Name 
project Manager 
computed by 
project Description SB - pier 3 - liquefaction + contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pier YES 

NO 
NO 

Analysis Units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 

* CONTROL INFORMATION 
*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-376 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior Option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring Option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring Stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> Cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid : Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the x Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS * 

************************ 

Type of Stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 

* INPUT SOIL DATA - GIVEN BY LAYER 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 1 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 2 1 0.6000E+01 0.7S00E+01 0.1212E+03 
0.6000E+01 0.7S00E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.3S00E+02 0.SOOOE+02 0.1212E+03 
0.3S00E+02 0.SOOOE+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 4 1 0.4S00E+02 0.12S0E+03 0.1367E+03 
0.4S00E+02 0.12S0E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 5 1 0.4S00E+02 0.lS00E+03 0.1402E+03 
0.4S00E+02 0.lS00E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.lS2E+01 O.OOOE+OO 0.lS2E+01 O.OOOE+OO 
0.26SE+01 O.OOOE+OO 0.26SE+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.1l4E+01 O.OOOE+OO 0.1l4E+01 O.OOOE+OO 
0.lS2E+01 O.OOOE+OO 0.lS2E+01 O.OOOE+OO 
0.26SE+01 O.OOOE+OO 0.26SE+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
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0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.546E+Ol 0.380E+00 0.147E+02 
0.760E+00 0.679E+Ol 0.760E+00 0.182E+02 
0.114E+Ol 0.707E+Ol 0.114E+Ol 0.190E+02 
0.152E+Ol 0.707E+Ol 0.152E+Ol 0.190E+02 
0.265E+Ol 0.707E+Ol 0.265E+Ol 0.190E+02 
0.379E+Ol 0.707E+Ol 0.379E+Ol 0.190E+02 
0.493E+Ol 0.707E+Ol 0.493E+Ol 0.190E+02 
0.606E+Ol 0.707E+Ol 0.606E+Ol 0.190E+02 
0.720E+Ol 0.707E+Ol 0.720E+Ol 0.190E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol 0.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol O.559E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
o .114E+Ol 0.559E+02 0.114E+Ol 0.559E+02 
0.152E+Ol 0.559E+02 0.152E+Ol 0.559E+02 
0.265E+Ol 0.559E+02 0.265E+Ol 0.559E+02 
0.379E+Ol 0.559E+02 0.379E+Ol 0.559E+02 
0.493E+Ol O.559E+02 0.493E+Ol 0.559E+02 
0.606E+Ol 0.559E+02 0.606E+Ol 0.559E+02 
0.720E+Ol 0.559E+02 0.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 0.3500E+Ol O.1152E+04 
0.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 0.3500E+Ol 0.1152E+04 
0.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.3500E+Ol 0.1152E+04 
O.3500E+Ol 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 
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in lbs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.829E+07 
5 0.889E+00 0.995E+07 
6 0.111E+01 0.113E+08 
7 0.133E+01 0.125E+08 
8 0.156E+01 0.136E+08 
9 0.178E+01 0.145E+08 

10 0.200E+01 0.153E+08 

************************************* 
PILE SEGMENT INFORMATION DATA 

************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
user Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear Section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress Strain properties 

Mild Steel Yield Stress 
Modulus of Elasticity 

(FY) = 0.600E+02 ksi 
(ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - Shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of Confinement steel 
Outer shell Thickness 

Total Area of Steel Reinforcement 

60.00 
6.750 

0.7500 
1.00 

424.00 

Layer # Bars/Strands Area 
ini\2 

Layer Dia. 
in 

ksi 
in 
in 

in 

ini\2 

prestressing 
ksi 
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WARNING: The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile set segment 2 

Section pile Length (L) = 258.08000 

Nonlinear Section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress Strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = I, Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only l,confined - Shell 

- Steel and Confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i ni\2 

Layer Dia. 
in 

ksi 
in 
in 

in 

ini\2 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 

page 6 

4-380 

wednesday, March 23, 2011 

2) 



6920

BSI FB-Multipier - File: P3-LCS.out 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3. S5 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.S290E+07 0.SSS9E+00 0.9952E+07 0.1111E+01 0.1134E+OS 
0.1333E+01 0.1253E+OS 0.1556E+01 0.1357E+OS 0.177SE+01 0.144SE+OS 
0.2000E+01 0.1530E+OS 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set 
1 

Length 
3204.96 

************************************* 
* INPUT FOR STRUCTURAL ANALYSIS 
************************************* 

Number of Joi nts 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
" MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS 1, 
****************************************************************** 

********************************************** 
* PILE CAP PROPERTIES - USING SHELL ELEMENTS 1, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(i n1\2) 
(i n1\4) 
(i n1\4) 
(ini\4) 
(ksi) 

Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inI\3) 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 

2 
0.00000 (inI\2) 
0.00000 (ini\4) 
0.00000 (ini\4) 
0.00000 (inI\4) 
0.00000 (ksi) 

Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

0.00000 (ksi) (used for Torsion) 
0.00000 (K/inI\3) 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 
GENERAL LOAD DATA 

************************* 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY 

(Ki ps) (Ki ps) (Kips) (Kip-ft) (Kip-ft) 
MZZ 

(Kip-ft) 
0.00 
0.00 
0.00 
0.00 
0.00 

64 1 2936.00 0.00 0.00 
64 2 0.00 6938.00 0.00 
64 3 0.00 0.00 25762.00 
64 4 0.00 0.00 0.00 
64 5 0.00 0.00 0.00 
64 6 0.00 0.00 0.00 

************************ 

* 
* ANALYSIS RESULTS 

************************ 

*********************************** 
* RESULTS FOR LOAD CASE # 1 " 
*********************************** 

0.00 0.00 
0.00 0.00 
0.00 0.00 

566382.00 0.00 
0.00-179159.00 
0.00 0.00 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
;, CONVERGENCE REPORT " 
************************** 

The solution converged in 9 Iterations 

Summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

1.407 Ki ps 
7.338 Kips 
0.622 Kips 

210.694 Kip-in 
0.000 Kip-in 

703.161 Kip-in 

summary of Displacements at pile Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 3.9792 13.2045 0.7322 
2 3.9798 13.7638 1.3956 
3 4.5390 13.2074 -0.0043 
4 4.5390 13.7667 0.6938 
5 5.0970 13.2065 -0.8062 
6 5.0964 13.7636 -0.1375 

Fi nal Displacements 

Load Case # 1 
Node X Y Z 

Ci n) Ci n) Ci n) 

pile Number 1 
1 3.9792 13.2045 0.7322 

65 3.8409 13.0300 0.7265 
66 3.6950 12.8159 0.7201 
67 3.5391 12.5475 0.7172 
68 3.3715 12.2124 0.7131 
69 3.1941 11.8182 0.7077 
70 3.0090 11.3723 0.7011 
71 2.8184 10.8822 0.6933 
72 2.6244 10.3551 0.6845 
73 2.4286 9.7982 0.6747 
74 1.8774 8.1138 0.6446 
75 1. 3575 6.3703 0.6142 
76 0.8973 4.6774 0.5835 
77 0.5232 3.1451 0.5555 
78 0.2531 1. 8780 0.5314 
79 0.0847 0.9453 0.5087 
80 -0.0005 0.3546 0.4841 
81 -0.0303 0.0498 0.4549 
82 -0.0308 -0.0623 0.4239 
83 -0.0208 -0.0733 0.3940 
84 -0.0103 -0.0474 0.3656 
85 -0.0033 -0.0201 0.3389 
86 -0.0001 -0.0037 0.3141 
87 0.0008 0.0021 0.2951 
88 0.0008 0.0033 0.2815 

pile Number 2 
2 3.9798 13.7638 1. 3956 

89 3.8533 13.5906 1.3824 
90 3.7168 13.3762 1. 3687 
91 3.5672 13.1053 1. 3572 
92 3.4023 12.7654 1. 3446 
93 3.2248 12.3645 1. 3308 
94 3.0372 11.9104 1. 3160 

Rx 
Crad) 

0.0025 
0.0031 
0.0037 
0.0049 
0.0059 
0.0068 
0.0076 
0.0082 
0.0087 
0.0092 
0.0098 
0.0099 
0.0093 
0.0080 
0.0063 
0.0043 
0.0024 
0.0011 
0.0003 

-0.0001 
-0.0002 
-0.0001 
-0.0001 
0.0000 
0.0000 

0.0024 
0.0031 
0.0038 
0.0049 
0.0060 
0.0069 
0.0077 
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Ry Rz 
Crad) Crad) 

-0.0022 0.0016 
-0.0023 0.0015 
-0.0024 0.0015 
-0.0026 0.0014 
-0.0028 0.0013 
-0.0029 0.0012 
-0.0030 0.0012 
-0.0031 0.0011 
-0.0031 0.0010 
-0.0032 0.0009 
-0.0031 0.0007 
-0.0028 0.0005 
-0.0024 0.0004 
-0.0018 0.0003 
-0.0012 0.0002 
-0.0007 0.0001 
-0.0003 0.0001 
-0.0001 0.0001 
0.0000 0.0001 
0.0001 0.0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0020 0.0016 
-0.0021 0.0015 
-0.0023 0.0015 
-0.0025 0.0014 
-0.0028 0.0013 
-0.0029 0.0012 
-0.0031 0.0012 
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95 2.8422 11.4108 1. 3002 0.0084 -0.0032 0.0011 
96 2.6418 10.8731 1.2838 0.0089 -0.0033 0.0010 
97 2.4382 10.3044 1.2669 0.0094 -0.0033 0.0009 
98 1.8609 8.5758 1.2184 0.0101 -0.0032 0.0007 
99 1. 3172 6.7745 1.1696 0.0102 -0.0029 0.0005 

100 0.8441 5.0200 1.1205 0.0096 -0.0024 0.0004 
101 0.4688 3.4238 1.0716 0.0084 -0.0018 0.0003 
102 0.2063 2.0883 1.0246 0.0067 -0.0012 0.0002 
103 0.0518 1.0857 0.9784 0.0047 -0.0006 0.0001 
104 -0.0188 0.4314 0.9311 0.0028 -0.0002 0.0001 
105 -0.0363 0.0776 0.8814 0.0013 0.0000 0.0001 
106 -0.0293 -0.0628 0.8320 0.0004 0.0001 0.0001 
107 -0.0162 -0.0826 0.7844 -0.0001 0.0001 0.0000 
108 -0.0061 -0.0552 0.7388 -0.0002 0.0000 0.0000 
109 -0.0009 -0.0239 0.6957 -0.0002 0.0000 0.0000 
110 0.0006 -0.0046 0.6552 -0.0001 0.0000 0.0000 
111 0.0005 0.0023 0.6233 0.0000 0.0000 0.0000 
112 0.0001 0.0039 0.5997 0.0000 0.0000 0.0000 

pile Number 3 
3 4.5390 13.2074 -0.0043 0.0023 -0.0021 0.0016 

113 4.4023 13.0448 0.0014 0.0029 -0.0023 0.0015 
114 4.2554 12.8462 0.0065 0.0035 -0.0024 0.0015 
115 4.0949 12.5977 0.0175 0.0045 -0.0027 0.0014 
116 3.9181 12.2871 0.0272 0.0055 -0.0030 0.0013 
117 3.7274 11.9203 0.0357 0.0063 -0.0032 0.0012 
118 3.5251 11.5034 0.0427 0.0071 -0.0033 0.0012 
119 3.3137 11.0423 0.0485 0.0078 -0.0035 0.0011 
120 3.0954 10.5431 0.0529 0.0083 -0.0036 0.0010 
121 2.8726 10.0116 0.0559 0.0088 -0.0036 0.0009 
122 2.2349 8.3830 0.0581 0.0096 -0.0036 0.0007 
123 1.6220 6.6741 0.0541 0.0097 -0.0033 0.0005 
124. 1.0739 4.9979 0.0540 0.0092 -0.0029 0.0004 
125 0.6282 3.4627 0.0604 0.0081 -0.0022 0.0003 
126 0.3062 2.1647 0.0716 0.0066 -0.0015 0.0002 
127 0.1057 1.1686 0.0849 0.0047 -0.0008 0.0001 
128 0.0039 0.4949 0.0969 0.0029 -0.0004 0.0001 
129 -0.0317 0.1140 0.1042 0.0014 -0.0001 0.0001 
130 -0.0325 -0.0451 0.1056 0.0004 0.0000 0.0001 
131 -0.0212 -0.0757 0.1011 0.0000 0.0001 0.0000 
132 -0.0101 -0.0564 0.0945 -0.0002 0.0001 0.0000 
133 -0.0031 -0.0285 0.0881 -0.0001 0.0000 0.0000 
134 0.0000 -0.0081 0.0820 -0.0001 0.0000 0.0000 
135 0.0008 0.0018 0.0772 0.0000 0.0000 0.0000 
136 0.0007 0.0061 0.0735 0.0000 0.0000 0.0000 

pile Number 4 
4 4.5390 13.7667 0.6938 0.0023 -0.0021 0.0016 

137 4.4019 13.6030 0.6884 0.0030 -0.0023 0.0015 
138 4.2534 13.4015 0.6825 0.0035 -0.0025 0.0015 
139 4.0898 13.1479 0.6801 0.0046 -0.0028 0.0014 
140 3.9084 12.8300 0.6766 0.0056 -0.0031 0.0013 
141 3.7119 12.4544 0.6719 0.0065 -0.0033 0.0012 
142 3.5031 12.0279 0.6661 0.0072 -0.0034 0.0012 
143 3.2849 11. 5572 0.6591 0.0079 -0.0036 0.0011 
144 3.0599 11.0488 0.6511 0.0085 -0.0037 0.0010 
145 2.8308 10.5094 0.6421 0.0089 -0.0037 0.0009 
146 2.1786 8.8639 0.6136 0.0097 -0.0037 0.0007 
147 1. 5585 7.1377 0.5845 0.0098 -0.0034 0.0005 
148 1.0102 5.4309 0.5552 0.0094 -0.0028 0.0004 
149 0.5687 3.8423 0.5277 0.0085 -0.0021 0.0003 
150 0.2563 2.4698 0.5034 0.0070 -0.0014 0.0002 
151 0.0698 1.3891 0.4812 0.0052 -0.0007 0.0001 
152 -0.0166 0.6336 0.4585 0.0034 -0.0003 0.0001 
153 -0.0392 0.1843 0.4329 0.0018 0.0000 0.0001 
154 -0.0322 -0.0237 0.4047 0.0007 0.0001 0.0001 
155 -0.0180 -0.0831 0.3761 0.0001 0.0001 0.0000 
156 -0.0069 -0.0718 0.3489 -0.0002 0.0000 0.0000 
157 -0.0011 -0.0398 0.3235 -0.0002 0.0000 0.0000 
158 0.0006 -0.0129 0.2997 -0.0001 0.0000 0.0000 
159 0.0006 0.0014 0.2815 -0.0001 0.0000 0.0000 
160 0.0002 0.0084 0.2684 0.0000 0.0000 0.0000 

pile Number 5 
5 5.0970 13.2065 -0.8062 0.0026 -0.0020 0.0015 

161 4.9646 13 .0292 -0.7901 0.0031 -0.0022 0.0015 
162 4.8192 12.8213 -0.7746 0.0036 -0.0024 0.0015 
163 4.6562 12.5704 -0.7519 0.0045 -0.0028 0.0014 
164 4.4718 12.2653 -0.7303 0.0053 -0.0031 0.0013 
165 4.2683 11.9107 -0.7097 0.0061 -0.0034 0.0012 
166 4.0484 11.5110 -0.6901 0.0068 -0.0037 0.0011 
167 3.8145 11.0707 -0.6714 0.0074 -0.0039 0.0011 
168 3.5693 10.5943 -0.6537 0.0079 -0.0040 0.0010 
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169 3.3154 
170 2.5732 
171 1.8518 
172 1.2137 
173 0.7044 
174 0.3407 
175 0.1154 
176 0.0020 
177 -0.0358 
178 -0.0344 
179 -0.0200 
180 -0.0075 
181 -0.0011 
182 0.0007 
183 0.0005 
184 0.0000 

pile Number 6 
6 5.0964 

185 4.9558 
186 4.8013 
187 4.6281 
188 4.4325 
189 4.2175 
190 3.9861 
191 3.7414 
192 3.4864 
193 3.2243 
194 2.4688 
195 1.7457 
196 1.1125 
197 0.6133 
198 0.2681 
199 0.0674 
200 -0.0215 
201 -0.0413 
202 -0.0311 
203 -0.0156 
204 -0.0051 
205 -0.0005 
206 0.0007 
207 0.0005 
208 0.0001 

10.0863 -0.6368 
8.5147 -0.5920 
6.8442 -0.5485 
5.1980 -0.5058 
3.6851 -0.4611 
2.3880 -0.4136 
1.3622 -0.3650 
0.6315 -0.3175 
0.1837 -0.2731 

-0.0296 -0.2353 
-0.0863 -0.2037 
-0.0685 -0.1761 
-0.0337 -0.1523 
-0.0085 -0.1322 
0.0022 -0.1206 
0.0057 -0.1168 

13.7636 
13.5811 
13.3666 
13 .1072 
12.7918 
12.4254 
12.0131 
11.5599 
11.0709 
10.5512 

8.9551 
7.2650 
5.5886 
4.0245 
2.6606 
1. 5619 
0.7619 
0.2567 
0.0025 

-0.0806 
-0.0769 
-0.0467 
-0.0180 
0.0001 
0.0116 

-0.1375 
-0.1302 
-0.1235 
-0.1108 
-0.0994 
-0.0891 
-0.0801 
-0.0722 
-0.0656 
-0.0601 
-0.0510 
-0.0474 
-0.0404 
-0.0278 
-0.0113 
0.0071 
0.0253 
0.0406 
0.0507 
0.0544 
0.0530 
0.0498 
0.0466 
0.0441 
0.0421 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil spring 
x Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

soil 
Loads) 
2932.5819 
6830.9708 

48015.2856 
18032.0127 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0.52685E+04 
-0.92054E+04 
-0. 13616E+04 
-0.50633E+04 
0.62597E+04 
0.87295E+02 

Minimum 
Force 

-0.12615E+05 
-0.19567E+05 
-0. 27840E+04 
-0. 12096E+05 
0.44131E+03 

-0. 13152E+04 

2. pile shear Force in 2 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Shear 

0.38317E+03 
0.48867E+03 
0.44525E+03 
0.54684E+03 
0.48868E+03 
0.58471E+03 

Minimum 
shear 

-0.28409E+03 
-0.36057E+03 
-0.28949E+03 
-0.39321E+03 
-0.27960E+03 
-0.37494E+03 

0.0084 
0.0093 
0.0095 
0.0091 
0.0080 
0.0066 
0.0050 
0.0033 
0.0018 
0.0007 
0.0000 

-0.0002 
-0.0002 
-0.0001 
0.0000 
0.0000 

0.0027 
0.0032 
0.0037 
0.0046 
0.0055 
0.0063 
0.0070 
0.0076 
0.0081 
0.0086 
0.0094 
0.0097 
0.0093 
0.0084 
0.0070 
0.0054 
0.0037 
0.0021 
0.0009 
0.0001 

-0.0001 
-0.0002 
-0.0001 
-0.0001 
-0.0001 

Kips 
Kips 
Kips 
Kips 
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-0.0041 
-0.0042 
-0.0039 
-0.0033 
-0.0025 
-0.0016 
-0.0009 
-0.0004 
-0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

-0.0021 
-0.0024 
-0.0026 
-0.0030 
-0.0033 
-0.0036 
-0.0038 
-0.0040 
-0.0042 
-0.0043 
-0.0043 
-0.0039 
-0.0032 
-0.0024 
-0.0015 
-0.0008 
-0.0003 
0.0000 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0009 
0.0007 
0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0015 
0.0015 
0.0015 
0.0014 
0.0013 
0.0012 
0.0011 
0.0011 
0.0010 
0.0009 
0.0007 
0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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3. pile shear Force in 3 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
shear 

0.10932E+04 
0.12251E+04 
0.86827E+03 
0.10227E+04 
0.66440E+03 
0.75228E+03 

Minimum 
shear 

-0. 13536E+04 
-0. 13951E+04 
-0. 11277E+04 
-0. 12072E+04 
-0.89388E+03 
-0. 96194E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pi le pile At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.9860E+05 
2 2 O.OOOOOE+OO 0.1067E+06 
3 3 O.OOOOOE+OO 0.8105E+05 
4 4 O.OOOOOE+OO 0.9324E+05 
5 5 O.OOOOOE+OO 0.6176E+05 
6 6 O.OOOOOE+OO 0.7080E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pi le pi le At 
# Node Depth Maximum 

Below Cap Moment 
1 1 O.OOOOOE+OO 0.1950E+05 
2 2 O.OOOOOE+OO 0.2681E+05 
3 3 O.OOOOOE+OO 0.2359E+05 
4 4 O.OOOOOE+OO 0.2944E+05 
5 5 O.OOOOOE+OO 0.2658E+05 
6 6 O.OOOOOE+OO 0.3148E+05 

***************************************** 
" ANALYTICAL FORCE RESULTS FOR PIER .. 
***************************************** 

At 
Depth 

Below cap 
o . 13478E+03 
0.13478E+03 
0.14948E+03 
0.13478E+03 
0.14948E+03 
0.14948E+03 

At 
Depth 

Below cap 
0.12008E+03 
0.12008E+03 
0.12008E+03 
0.12008E+03 
0.10538E+03 
0.12008E+03 

F33 M22 ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) (Ki ps) (Kip-ft) 

- Connector Beam segments 
1 1 64 1 -797.88 -21171. 90 -1389.49 20842.38 

0.00 
1 47 797.88 21171. 90 1389.49 0.00 

0.00 
2 1 64 1 568.98 12705.02 -3360.33 50404.95 

0.00 
1 4 -568.98 -12705.02 3360.33 0.00 

0.00 
3 1 64 1 1024.00 34570.37 442.70 -6640.46 

0.00 
1 37 -1024.00 -34570.37 -442.70 0.00 

0.00 
4 1 64 1 -534.83 -341.48 1755.79 -26336.87 

0.00 
1 3 534.83 341.48 -1755.79 0.00 

0.00 

************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS * 

************************************************** 

********************** 

* DAMPING FORCES 
********************** 

Node # FXX FVY 
Kip 

FZZ 
Kip 

MXX 
Kip Kip Kip 

************************************ 
" UNIAXIAL INTERACTION DIAGRAM ;, 
************************************ 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
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Minimum 
Moment 

-0. 5489E+05 
-0.6015E+05 
-0.4368E+05 
-0.5187E+05 
-0.3259E+05 
-0.3884E+05 

Minimum 
Moment 

-0.1728E+05 
-0.2042E+05 
-0.1690E+05 
-0.2202E+05 
-0.1571E+05 
-0.2039E+05 

M33 TORQUE Dlc 
(Kip-ft) (Ki p-ft) (Ratio) 

..... -: .... * i.i ...... -:. * -14432.02 

0.00 14432.02 

190575.23 ... · .... · .... ·: ... ·: ... ·: .. ·:* ... ·:1. 

0.00 139561. 97 

518555.48 2106.45 

0.00 -2106.45 

-5122.24 130189.97 

0.00 i: .. :: ..... ·k ... ·:* ... ·: ... ·: ... '; 

MYY MZZ 
Kip 
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section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile cross section Number = 1! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors Used 

phi Factor for Concrete control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
o .4383E+05 0.1416E+06 0.1416E+06 0.1416E+06 
0.3942E+05 0.1551E+06 0.1551E+06 0.1551E+06 
0.3522E+05 0.1665E+06 0.1665E+06 0.1665E+06 
0.3063E+05 0.1734E+06 0.1734E+06 0.1734E+06 
0.2630E+05 0.1763E+06 0.1763E+06 0.1763E+06 
0.2202E+05 0.1781E+06 0.1781E+06 0.1781E+06 
0.1754E+05 0.1858E+06 0.1858E+06 0.1858E+06 
o . 1313E+05 0.1933E+06 0.1933E+06 0.1933E+06 
0.8760E+04 0.1992E+06 0.1992E+06 0.1992E+06 
0.4351E+04 0.2050E+06 0.2050E+06 0.2050E+06 
0.2535E+00 0.2098E+06 0.2098E+06 0.2098E+06 

-0. 6770E+04 0.1879E+06 0.1879E+06 0.1879E+06 
-0. 1317E+05 0.1887E+06 0.1887E+06 0.1887E+06 
-0. 1976E+05 0.1904E+06 0.1904E+06 0.1904E+06 
-0.2636E+05 0.1864E+06 0.1864E+06 0.1864E+06 
-0.3296E+05 0.1770E+06 0.1770E+06 o . 1770E+06 
-0.3956E+05 0.1636E+06 0.1636E+06 0.1636E+06 
-0.4658E+05 0.1451E+06 0.1451E+06 0.1451E+06 
-0.4750E+05 0.1423E+06 0.1423E+06 0.1423E+06 
-0.4912E+05 0.1373E+06 o . 1373E+06 0.1373E+06 
-0.5045E+05 0.1331E+06 0.1331E+06 o . 1331E+06 
-0. 5170E+05 0.1289E+06 0.1289E+06 0.1289E+06 
-0. 5283E+05 0.1249E+06 0.1249E+06 0.1249E+06 
-0.5384E+05 0.1213E+06 0.1213E+06 0.1213E+06 
-0.5553E+05 0.1152E+06 0.1152E+06 0.1152E+06 
-0. 5679E+05 0.1105E+06 0.1105E+06 0.1105E+06 
-0. 5811E+05 0.1049E+06 0.1049E+06 0.1049E+06 
-0.5928E+05 0.9803E+05 0.9997E+05 0.9803E+05 
-0.6016E+05 0.9454E+05 0.9617E+05 0.9454E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1416E+06 
0.1551E+06 
0.1665E+06 
0.1734E+06 
0.1763E+06 
0.1781E+06 
0.1858E+06 
0.1933E+06 
0.1992E+06 
0.2050E+06 
0.2098E+06 
0.1879E+06 
0.1887E+06 
0.1904E+06 
0.1864E+06 
0.1770E+06 
0.1636E+06 
0.1451E+06 
0.1423E+06 
0.1373E+06 
0.1331E+06 
0.1289E+06 
0.1249E+06 
o . 1213E+06 
0.1152E+06 
o . 1105E+06 
0.1049E+06 
0.9997E+05 
0.9617E+05 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for Plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 
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phi Factors used 

phi Factor for Concrete Control 0.7500 
phi Factor for Steel in compression 0.9000 
phi Factor for steel in Tension 0.9500 
phi Factor for steel in Bending 1.0000 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment : Kip-ft 

Axial Moment(+3) Moment(-2) Moment(-3) Moment(+2) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2923E+05 0.1203E+06 0.1203E+06 0.1203E+06 0.1203E+06 
0.2532E+05 0.1265E+06 0.1265E+06 0.1265H06 0.1265E+06 
0.2177E+05 0.1346E+06 0.1346E+06 0.1346E+06 0.1346E+06 
0.1803E+05 0.1432E+06 0.1432E+06 0.1432E+06 0.1432E+06 
0.1444E+05 0.1490E+06 0.1490E+06 0.1490H06 0.1490E+06 
0.1088E+05 0.1475E+06 0.1475E+06 0.1475E+06 0.1475E+06 
0.7226E+04 0.1453E+06 0.1453E+06 0.1453E+06 0.1453E+06 
0.3610E+04 0.1484E+06 0.1484E+06 0.1484E+06 0.1484E+06 

-0.4144E-01 0.1502E+06 0.1502E+06 0.1502E+06 0.1502E+06 
-0. 5800E+04 0.1268E+06 0.1268E+06 0.1268E+06 0.1268E+06 
-0.1l70E+05 0.1305E+06 0.1305E+06 0.1305E+06 0.1305E+06 
-0. 1744E+05 0.1337E+06 0.1337H06 0.1337E+06 0.1337E+06 
-0.2328E+05 0.1339E+06 0.1339E+06 0.1339E+06 0.1339E+06 
-0.2902E+05 0.1292E+06 0.1292E+06 0.1292E+06 0.1292E+06 
-0.3498H05 0.1218E+06 0.1218E+06 0.1218E+06 0.1218E+06 
-0.4119E+05 0.1l07E+06 0.1l07E+06 0.1l07E+06 0.1l07E+06 
-0.4369H05 0.1050E+06 0.1050E+06 0.1050E+06 0.1050E+06 
-0.4572E+05 0.9985H05 0.9985E+05 0.9985E+05 0.9985E+05 
-0.4823E+05 0.9275H05 0.9275E+05 0.9275E+05 0.9275E+05 
-0.5091E+05 0.8466H05 0.8466E+05 0.8466E+05 0.8466E+05 
-0.5350E+05 0.7561E+05 0.7644E+05 0.7561E+05 0.7644E+05 
-0.5585E+05 0.6814E+05 0.6854E+05 0.6814E+05 0.6854E+05 
-0.5832E+05 0.5940E+05 0.6011E+05 0.5940E+05 0.6011E+05 
-0.6098E+05 0.4891E+05 0.5047E+05 0.4891E+05 0.5047E+05 
-0.6386E+05 0.3943E+05 0.3943E+05 0.3943E+05 0.3943E+05 
-0. 6616E+05 0.3020E+05 0.3020E+05 0.3020E+05 0.3020E+05 
-0.6883E+05 0.1921E+05 0.1921E+05 0.1921E+05 0.1921E+05 

****************************************************** 
'k FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES .. '( 

-I( PIER # 1 .. '( 

****************************************************** 

Maximum/Minimum pile Forces 
value Load Comb. pile 

Max Shear in 2 Direction 0.5847E+03 Kip 1 0 6 
Min Shear in 2 Direction -0.3932E+03 Kip 1 0 4 
Max Shear in 3 Direction 0.1225E+04 Kip 1 0 2 
Min Shear in 3 Direction -0. 1395E+04 Kip 1 0 2 
Max Moment about 2 Axis 0.1067E+06 Kip-ft 1 0 2 
Min Moment about 2 Axis -0.6015E+05 Kip-ft 1 0 2 
Max Moment About 3 Axis 0.3148E+05 Kip-ft 1 0 6 
Min Moment About 3 Axis -0.2202E+05 Kip-ft 1 0 4 
Max Axial Force 0.6260E+04 Kip 1 0 5 
Min Axial Force -0.1957E+05 Kip 1 0 2 
Absolute Max Torque 0.1457E+02 Kip-ft 1 0 6 
Max Demand/capacity Ratio 0.7101E+00 1 0 2 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.3378E+04 Kip 1 0 2 
Min Axial soil Force -0.9989E+03 Kip 1 0 5 
Max Lateral Force in X dir 0.2870E+03 Kip 1 0 6 
Min Lateral Force in X dir -0. 1362E+03 Kip 1 0 4 
Max Lateral Force in y dir 0.6075E+03 Kip 1 0 2 
Min Lateral Force in y di r -0.4391E+03 Kip 1 0 2 
Max Torsional soil Force 0.1l74E+05 Kip-ft 1 0 3 

Maximum/Minimum pile Displacements 

Max Axial Displacement 0.1396E+01 n 1 0 2 
Min Axial Displacement -0.8062HOO n 1 0 5 
Max Displacement in X 0.5097E+01 n 1 0 5 
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Min Displacement n X -0.4134E-Ol n 1 0 6 
Max Di sp 1 acement. n Y 0.1377E+02 n 1 0 4 
Min Displacement n Y -0.8630E-Ol n 1 0 5 

Maximum/Minimum column Forces 
value Load comb. column 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 0 

Maximum/Minimum pier cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min Shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min Shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del tax 
DeltaY 
DeltaZ 
ThetaX 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1270E-02 0.5197E-04-0.1056E-04 0.2626E-07-0.3168E-06 0.3619E-07 
0.5197E-04 0.1930E-02-0.3111E-04 0.1723E-06-0.3378E-07 0.1036E-07 

-0.1056E-04-0.3111E-04 0.1551E-04-0.6954E-08 0.5947E-08-0.1589E-08 
0.2626E-07 0.1723E-06-0.6954E-08 0.1850E-09-0.2272E-I0 0.2106E-I0 

-0.3168E-06-0.3378E-07 0.5947E-08-0.2272E-I0 0.4120E-09 0.4340E-I0 
0.3619E-07 0.1036E-07-0.1589E-08 0.2106E-I0 0.4340E-I0 0.3027E-08 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz ThetaX ThetaY ThetaZ 
Fx 0.9786E+03-0.5052E+Ol 0.3553E+03-0.2651E+05 0.7478E+06-0.2203E+05 
Fy -0.5052E+Ol 0.5783E+03 0.9307E+03-0.5029E+06 0.2150E+04 0.2037E+04 
Fz 0.3553E+03 0.9307E+03 0.6750E+05 0.1551E+07-0.5418E+06 0.2497E+05 
Mx -0.2651E+05-0.5029E+06 0.1551E+07 0.5972E+I0 0.2497E+09-0.4227E+08 
My 0.7478E+06 0.2150E+04-0.5418E+06 0.2497E+09 O. 3029E+I0-0. 5440E+08 
Mz -0.2203E+05 0.2037E+04 0.2497E+05-0.4227E+08-0.5440E+08 0.3317E+09 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->Y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del tax DeltaY DeltaZ Thetax ThetaY Thetaz 
FX 0.9786E+03-0.3553E+03-0.5052E+OI-0.2651E+05 0.2203E+05 0.7478E+06 
Fy -0.3553E+03 0.6750E+05-0.9307E+03-0.1551E+07 0.2497E+05 0.5418E+06 
Fz -0.5052E+OI-0.9307E+03 0.5783E+03-0.5029E+06-0.2037E+04 0.2150E+04 
Mx -0.2651E+05-0.1551E+07-0.5029E+06 0.5972E+I0 0.4227E+08 0.2497E+09 
My 0.2203E+05 0.2497E+05-0.2037E+04 0.4227E+08 0.3317E+09 0.5440E+08 
Mz 0.7478E+06 0.5418E+06 0.2150E+04 0.2497E+09 0.5440E+08 0.3029E+I0 
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!-------------------------------------------------------------
The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

or accuracy of the FB-pier software 
The developers shall not be liable for any damages 

incurred through the use of FB-Multipier 

: ::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, Cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & coastal Engineering, University of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------

Analysis Start Time 
Analysis End Time 
Analysis Duration 

.**************************************** 

.**************************************** 

.**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
project Name 
project Manager 
Computed by 

P4-lCS.IN 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 4 - liquefaction + contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

"/; •. :** ... ':.'::**'"-':* .... :* .... ; 
UNITS * * * i: * .':* .:: * ... ': ... -: * * * 

NO 
pier YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 

* CONTROL INFORMATION 1: 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-391 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO sprlng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> Static Load 
KCKC > 0 -> cyclic Load (# Cycles) 

Fi xi ty of pil e cap (KFIX) 1 
KFIX = 0 -> pinned Head 
KFIX = 1 -> Fixed head 

Bearing of cap on Soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the X-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
INPUT SOIL DATA - GIVEN BY LAYER * 

**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 1 1 0.6000E+01 0.4600E+01 0.1073E+03 
0.6000E+01 0.4600E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 2 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bsji nA3 pcf 

1 3 1 0.3500E+02 0.5000E+02 0.1212E+03 
0.3500E+02 0.5000E+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 4 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 o . 1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 5 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
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0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
O.720E+Ol O.OOOE+OO O.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.380E+OO O.546E+Ol O.380E+OO O.147E+02 
O.760E+OO O.679E+Ol O.760E+OO O.182E+02 
O.114E+Ol O.707E+Ol O.114E+Ol O.190E+02 
O.152E+Ol O.707E+Ol 0.152E+Ol O.190E+02 
O.265E+Ol O.707E+Ol O.265E+Ol O.190E+02 
O.379E+Ol O.707E+Ol O.379E+Ol O.190E+02 
O.493E+Ol O.707E+Ol 0.493E+Ol O.190E+02 
O.606E+Ol O.707E+Ol O.606E+Ol O.190E+02 
0.720E+Ol O.707E+Ol O.720E+Ol O.190E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.380E+OO O.432E+02 O.380E+OO O.432E+02 
O.760E+OO O.537E+02 O.760E+OO 0.537E+02 
O.114E+Ol O.559E+02 O.114E+Ol O.559E+02 
O.152E+Ol O.559E+02 O.152E+Ol O.559E+02 
O.265E+Ol O.559E+02 O.265E+Ol 0.559E+02 
O.379E+Ol O.559E+02 O.379E+Ol O.559E+02 
O.493E+Ol O.559E+02 O.493E+Ol O.559E+02 
0.606E+Ol O.559E+02 O.606E+Ol O.559E+02 
0.720E+Ol O.559E+02 O.720E+Ol O.559E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.380E+OO O.432E+02 O.380E+OO 0.432E+02 
O.760E+OO O.537E+02 O.760E+OO 0.537E+02 
O.114E+Ol O.559E+02 O.114E+Ol O.559E+02 
O.152E+Ol O.559E+02 O.152E+Ol 0.559E+02 
O.265E+Ol O.559E+02 O.265E+Ol O.559E+02 
O.379E+Ol O.559E+02 O.379E+Ol O.559E+02 
O.493E+Ol O.559E+02 O.493E+Ol O.559E+02 
O.606E+Ol O.559E+02 O.606E+Ol O.559E+02 
O.720E+Ol O.559E+02 O.720E+Ol 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q Value T value 

page 4 



6933

BSI FB-Multipier - File: P4-LCS.out 
in lbs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 0.113E+OS 
7 0.133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
;, PILE SEGMENT INFORMATION DATA ;, 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
user Input pile Set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

Section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material Option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

Steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement 
(NOTE: spiral = 1, Tied 
confinement Flag 

Flag 
2) 

2 
lS0.0000 in 

1 

1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - Shell 

- steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area Layer Dia. 
i nA 2 in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 252.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress Strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 

- Steel and confinement Data 

Yield Stress of Confinement steel 
spacing between confinement steel 
Diameter of Confinement Steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
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for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z Value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
* PILE SET DATA DESCRIPTION 
********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set 
1 

Length 
3132.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No P-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
" PILE CAP PROPERTIES - USING SHELL ELEMENTS * 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
Shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE: These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile Cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT 
NUMBER 

1 
2 
3 
4 

NODES 
I J 

64 
64 
64 
64 

47 
4 

37 
3 

MATERIAL 
NUMBER 

1 
1 
1 
1 

************************* 
GENERAL LOAD DATA 

************************* 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(i nA2) 
(inM) 
(i nM) 
(inM) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Kips) (Kips) (Kips) (Ki p-ft) (Kip-ft) (Kip-ft) 
64 1 2474.00 0.00 0.00 0.00 0.00 
64 2 0.00 7420.00 0.00 0.00 0.00 
64 3 0.00 0.00 25908.00 0.00 0.00 
64 4 0.00 0.00 0.00 613034.00 0.00 
64 5 0.00 0.00 0.00 0.00-167116.00 
64 6 0.00 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS 

************************ 

*********************************** 
o RESULTS FOR LOAD CASE # 1 " 
*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 
* CONVERGENCE REPORT " 
************************** 

The solution converged in 9 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

2.136 Kips 
8.297 Kips 
0.335 Kips 

207.254 Kip-in 
0.000 Kip-in 

309.027 Kip-in 

summary of Displacements at pile Heads 

Node x Y Z 
Ci n) Ci n) Ci n) 

1 3.2794 14.3957 0.8145 
2 3.2800 14.7085 1.4053 
3 3.5926 14.3989 0.0236 
4 3.5926 14.7115 0.6434 
5 3.9042 14.3975 -0.8366 
6 3.9036 14.7085 -0.2430 

Fi nal Displacements 

Load Case # 1 
Node x Y Z 

Cin) Ci n) Ci n) 

pile Number 1 
1 3.2794 14.3957 0.8145 

65 3.1618 14.2167 0.8080 
66 3.0386 13.9983 0.8009 
67 2.9081 13.7257 0.7975 
68 2.7689 13.3860 0.7928 
69 2.6227 12.9865 0.7869 
70 2.4709 12.5344 0.7798 
71 2.3153 12.0365 0.7716 
72 2.1573 11.5000 0.7623 
73 1. 9985 10.9316 0.7522 
74 1.5416 9.1549 0.7196 
75 1.1134 7.2969 0.6865 
76 0.7366 5.4714 0.6530 
77 0.4306 3.7888 0.6211 
78 0.2085 2.3581 0.5931 
79 0.0692 1. 2622 0.5675 
80 -0.0019 0.5286 0.5410 
81 -0.0271 0.1200 0.5107 
82 -0.0277 -0.0502 0.4777 
83 -0.0190 -0.0851 0.4450 
84 -0.0098 -0.0628 0.4139 
85 -0.0034 -0.0301 0.3847 
86 -0.0003 -0.0075 0.3574 
87 0.0007 0.0022 0.3366 
88 0.0009 0.0055 0.3217 

pile Number 2 
2 3.2800 14.7085 1.4053 

89 3.1748 14.5309 1.3927 
90 3.0618 14.3130 1. 3797 
91 2.9387 14.0399 1. 3691 
92 2.8037 13.6986 1. 3574 
93 2.6588 13.2966 1. 3447 
94 2.5062 12.8413 1. 3308 

RX 
Crad) 

0.0027 
0.0034 
0.0040 
0.0052 
0.0062 
0.0072 
0.0080 
0.0087 
0.0093 
0.0098 
0.0106 
0.0108 
0.0102 
0.0091 
0.0074 
0.0053 
0.0032 
0.0016 
0.0005 
0.0000 

-0.0002 
-0.0002 
-0.0001 
0.0000 
0.0000 

0.0026 
0.0033 
0.0040 
0.0052 
0.0063 
0.0072 
0.0081 
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Ry Rz 
Crad) Crad) 

-0.0019 0.0009 
-0.0020 0.0009 
-0.0021 0.0008 
-0.0023 0.0008 
-0.0024 0.0007 
-0.0025 0.0007 
-0.0026 0.0006 
-0.0026 0.0006 
-0.0027 0.0005 
-0.0027 0.0005 
-0.0026 0.0004 
-0.0023 0.0003 
-0.0020 0.0002 
-0.0015 0.0001 
-0.0010 0.0001 
-0.0006 0.0001 
-0.0003 0.0001 
-0.0001 0.0000 
0.0000 0.0000 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0017 0.0009 
-0.0018 0.0009 
-0.0020 0.0008 
-0.0022 0.0008 
-0.0024 0.0007 
-0.0025 0.0007 
-0.0026 0.0006 
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95 2.3478 12.3399 1. 3161 0.0088 -0.0027 0.0006 
96 2.1854 11.7994 1.3006 0.0094 -0.0028 0.0005 
97 2.0206 11.2265 1. 2845 0.0099 -0.0028 0.0005 
98 1.5417 9.4312 1. 2366 0.0108 -0.0027 0.0004 
99 1.0917 7.5443 1.1884 0.0109 -0.0025 0.0003 

100 0.7010 5.6867 1.1399 0.0104 -0.0020 0.0002 
101 0.3913 3.9711 1.0914 0.0093 -0.0015 0.0001 
102 0.1736 2.5030 1.0447 0.0076 -0.0010 0.0001 
103 0.0442 1.3650 0.9996 0.0055 -0.0005 0.0001 
104 -0.0161 0.5896 0.9539 0.0035 -0.0002 0.0001 
105 -0.0319 0.1461 0.9060 0.0017 0.0000 0.0000 
106 -0.0263 -0.0475 0.8573 0.0006 0.0001 0.0000 
107 -0.0152 -0.0917 0.8101 0.0000 0.0001 0.0000 
108 -0.0061 -0.0693 0.7649 -0.0002 0.0000 0.0000 
109 -0.0012 -0.0336 0.7220 -0.0002 0.0000 0.0000 
110 0.0005 -0.0085 0.6817 -0.0001 0.0000 0.0000 
111 0.0005 0.0023 0.6498 0.0000 0.0000 0.0000 
112 0.0002 0.0061 0.6260 0.0000 0.0000 0.0000 

pile Number 3 
3 3.5926 14.3989 0.0236 0.0025 -0.0019 0.0009 

113 3.4780 14.2323 0.0288 0.0031 -0.0020 0.0009 
114 3.3562 14.0300 0.0334 0.0037 -0.0021 0.0008 
115 3.2248 13.7777 0.0441 0.0048 -0.0023 0.0008 
116 3.0821 13.4630 0.0535 0.0058 -0.0025 0.0007 
117 2.9296 13.0916 0.0616 0.0067 -0.0026 0.0007 
118 2.7693 12.6692 0.0684 0.0075 -0.0028 0.0006 
119 2.6029 12.2015 0.0739 0.0082 -0.0028 0.0006 
120 2.4321 11.6942 0.0782 0.0088 -0.0029 0.0005 
121 2.2584 11.1531 0.0813 0.0094 -0.0029 0.0005 
122 1. 7515 9.4399 0.0835 0.0103 -0.0029 0.0004 
123 1. 2681 7.6239 0.0782 0.0106 -0.0027 0.0003 
124 0.8369 5.8204 0.0746 0.0102 -0.0023 0.0002 
125 0.4875 4.1380 0.0777 0.0092 -0.0017 0.0001 
126 0.2366 2.6799 0.0861 0.0076 -0.0012 0.0001 
127 0.0809 1. 5227 0.0978 0.0057 -0.0007 0.0001 
128 0.0013 0.7029 0.1095 0.0038 -0.0003 0.0001 
129 -0.0273 0.2083 0.1179 0.0020 -0.0001 0.0000 
130 -0.0281 -0.0216 0.1207 0.0007 0.0000 0.0000 
131 -0.0188 -0.0841 0.1168 0.0001 0.0001 0.0000 
132 -0.0093 -0.0715 0.1095 -0.0002 0.0000 0.0000 
133 -0.0031 -0.0401 0.1021 -0.0002 0.0000 0.0000 
134 -0.0001 -0.0135 0.0951 -0.0001 0.0000 0.0000 
135 0.0007 0.0012 0.0896 -0.0001 0.0000 0.0000 
136 0.0008 0.0091 0.0854 0.0000 0.0000 0.0000 

pile Number 4 
4 3.5926 14.7115 0.6434 0.0025 -0.0019 0.0009 

137 3.4782 14.5442 0.6390 0.0031 -0.0020 0.0009 
138 3.3555 14.3401 0.6342 0.0037 -0.0021 0.0008 
139 3.2220 14.0848 0.6332 0.0048 -0.0024 0.0008 
140 3.0757 13.7660 0.6310 0.0059 -0.0026 0.0007 
141 2.9186 13.3899 0.6277 0.0068 -0.0027 0.0007 
142 2.7528 12.9629 0.6233 0.0076 -0.0029 0.0006 
143 2.5803 12.4910 0.6178 0.0083 -0.0029 0.0006 
144 2.4033 11. 9805 0.6113 0.0089 -0.0030 0.0005 
145 2.2236 11. 4375 0.6037 0.0094 -0.0030 0.0005 
146 1. 7026 9.72T2. 0.5779 0.0103 -0.0030 0.0004 
147 1.2118 7.9181 0.5505 0.0105 -0.0027 0.0003 
148 0.7811 6.1131 0.5229 0.0102 -0.0023 0.0002 
149 0.4362 4.4105 0.4968 0.0094 -0.0017 0.0001 
150 0.1932 2.9108 0.4742 0.0079 -0.0011 0.0001 
151 0.0484 1.6986 0.4546 0.0061 -0.0006 0.0001 
152 -0.0182 0.8205 0.4354 0.0041 -0.0002 0.0001 
153 -0.0345 0.2736 0.4140 0.0023 0.0000 0.0000 
154 -0.0277 0.0037 0.3896 0.0009 0.0001 0.0000 
155 -0.0156 -0.0853 0.3631 0.0002 0.0001 0.0000 
156 -0.0061 -0.0838 0.3375 -0.0001 0.0000 0.0000 
157 -0.0011 -0.0507 0.3134 -0.0002 0.0000 0.0000 
158 0.0005 -0.0186 0.2910 -0.0001 0.0000 0.0000 
159 0.0006 0.0004 0.2736 -0.0001 0.0000 0.0000 
160 0.0002 0.0113 0.2611 -0.0001 0.0000 0.0000 

pile Number 5 
5 3.9042 14.3975 -0.8366 0.0028 -0.0018 0.0009 

161 3.7945 14.2162 -0.8207 0.0033 -0.0019 0.0009 
162 3.6757 14.0043 -0.8053 0.0038 -0.0021 0.0008 
163 3.5444 13.7492 -0.7827 0.0048 -0.0023 0.0008 
164 3.3981 13.4395 -0.7610 0.0056 -0.0026 0.0007 
165 3.2386 13.0796 -0.7404 0.0065 -0.0028 0.0007 
166 3.0676 12.6737 -0.7206 0.0072 -0.0030 0.0006 
167 2.8872 12.2263 -0.7018 0.0079 -0.0031 0.0006 
168 2.6993 11. 7415 -0.6838 0.0084 -0.0032 0.0005 
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169 2.5059 
170 1.9298 
171 1.3752 
172 0.8896 
173 0.5077 
174 0.2399 
175 0.0769 
176 -0.0038 
177 -0.0300 
178 -0.0277 
179 -0.0163 
180 -0.0064 
181 -0.0011 
182 0.0005 
183 0.0005 
184 0.0001 

pi le 
6 

185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

Number 6 
3.9036 
3.7859 
3.6586 
3.5184 
3.3626 
3.1934 
3.0130 
2.8235 
2.6271 
2.4259 
1.8346 
1.2764 
0.7985 
0.4301 
0.1808 
0.0386 

-0.0229 
-0.0347 
-0.0252 
-0.0124 
-0.0038 
-0.0002 
0.0006 
0.0004 
0.0000 

11.2237 -0.6666 
9.5697 -0.6204 
7.7903 -0.5760 
6.0124 -0.5324 
4.3529 -0.4879 
2.9029 -0.4404 
1.7261 -0.3912 
0.8577 -0.3419 
0.2976 -0.2944 
0.0068 -0.2534 

-0.0916 -0.2198 
-0.0860 -0.1911 
-0.0476 -0.1662 
-0.0146 -0.1451 
0.0018 -0.1329 
0.0087 -0.1289 

14.7085 
14.5232 
14.3066 
14.0458 
13.7297 
13.3629 
12.9502 
12.4960 
12.0052 
11.4825 

9.8230 
8.0457 
6.2646 
4.5854 
3.0992 
1.8770 
0.9613 
0.3594 
0.0374 

-0.0829 
-0.0912 
-0.0580 
-0.0232 
-0.0006 
0.0139 

-0.2430 
-0.2343 
-0.2262 
-0.2119 
-0.1988 
-0.1867 
-0.1757 
-0.1659 
-0.1572 
-0.1496 
-0.1335 
-0.1242 
-0.1136 
-0.0978 
-0.0776 
-0.0543 
-0.0303 
-0.0081 
0.0090 
0.0191 
0.0230 
0.0226 
0.0216 
0.0210 
0.0202 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(Sum of NF+FF soil spring 
x Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

soil 
Loads) 
2472.2122 
7304.3295 

47892.6900 
18500.4670 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pi le 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0.58757E+04 
-0.94437E+04 
-0.15957E+04 
-0.49335E+04 
0.64800E+04 
0.11778E+04 

Minimum 
Force 

-0.13863E+05 
-0.19665E+05 
-0. 32961E+04 
-0.11570E+05 
0.47806E+03 

-0.49836E+03 

2. pile shear Force in 2 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
shear 

0.33087E+03 
0.43255E+03 
0.37706E+03 
0.45854E+03 
0.40229E+03 
0.47500E+03 

Minimum 
Shear 

-0.24400E+03 
-0.30549E+03 
-0.23767E+03 
-0. 32136E+03 
-0. 21720E+03 
-0.28649E+03 

0.0090 
0.0101 
0.0104 
0.0100 
0.0091 
0.0076 
0.0059 
0.0041 
0.0024 
0.0010 
0.0002 

-0.0002 
-0.0002 
-0.0001 
-0.0001 
0.0000 

0.0028 
0.0034 
0.0039 
0.0049 
0.0058 
0.0066 
0.0073 
0.0080 
0.0085 
0.0090 
0.0100 
0.0104 
0.0101 
0.0092 
0.0079 
0.0062 
0.0044 
0.0026 
0.0012 
0.0003 

-0.0001 
-0.0002 
-0.0002 
-0.0001 
-0.0001 

Kips 
Kips 
Kips 
Kips 
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-0.0033 
-0.0033 
-0.0030 
-0.0025 
-0.0019 
-0.0012 
-0.0007 
-0.0003 
0.0000 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

-0.0019 
-0.0021 
-0.0022 
-0.0025 
-0.0027 
-0.0029 
-0.0031 
-0.0033 
-0.0034 
-0.0034 
-0.0034 
-0.0030 
-0.0025 
-0.0018 
-0.0011 
-0.0006 
-0.0002 
0.0000 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0009 
0.0009 
0.0008 
0.0008 
0.0007 
0.0007 
0.0006 
0.0006 
0.0005 
0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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3. pile shear Force in 3 Direction (Kips) 

pi le 
# 
1 
2 
3 
4 
5 
6 

Maximum 
shear 

0.12404E+04 
0.13392E+04 
0.96445E+03 
0.10845E+04 
0.72994E+03 
0.84480E+03 

Minimum 
Shear 

-0. 14530E+04 
-0. 14745E+04 
-0. 12202E+04 
-0.12806E+04 
-0.97326E+03 
-0.10210E+04 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.1067E+06 
2 2 O.OOOOOE+OO 0.1125E+06 
3 3 O.OOOOOE+OO 0.8814E+05 
4 4 O.OOOOOE+OO 0.9828E+05 
5 5 O.OOOOOE+OO 0.6724E+05 
6 6 O.OOOOOE+OO 0.7425E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pile At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.1568E+05 
2 2 O.OOOOOE+OO 0.2248E+05 
3 3 O.OOOOOE+OO 0.1862E+05 
4 4 O.OOOOOE+OO 0.2271E+05 
5 5 O.OOOOOE+OO 0.2048E+05 
6 6 O.OOOOOE+OO 0.2366E+05 

***************************************** 

* ANALYTICAL FORCE RESULTS FOR PIER 
***************************************** 

At 
Depth 

Below cap 
0.14561E+03 
o . 13118E+03 
0.14561E+03 
0.14561E+03 
0.14561E+03 
0.16005E+03 

At 
Depth 

Below cap 
0.11675E+03 
0.10231E+03 
0.10231E+03 
0.10231E+03 
0.11675E+03 
0.10231E+03 

F33 M22 ELEM PROP NODE 
NO. NO. NO. 

LOAD 
CASE 

FAX 
(Kips) 

F22 
(Kips) (Ki ps) (Kip-ft) 

- Connector Beam segments 
1 1 64 1 -855.87 -23370.66 -1052.70 15790.49 

0.00 
1 47 855.87 23370.66 1052.70 0.00 

0.00 
2 1 64 1 473.78 12047.32 -3219.41 48291.08 

0.00 
1 4 -473.78 -12047.32 3219.41 0.00 

0.00 
3 1 64 1 1091. 90 36693.75 491.48 -7372 .21 

0.00 
1 37 -1091. 90 -36693.75 -491.48 0.00 

0.00 
4 1 64 1 -456.04 537.59 2252.82 -33792.36 

0.00 
1 3 456.04 -537.59 -2252.82 0.00 

0.00 

************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS 

************************************************** 

********************** 
DAMPING FORCES 

********************** 

Node # FXX FYY 
Kip 

FZZ 
Kip 

MXX 
Kip Kip Kip 

************************************ 

* UNIAXIAL INTERACTION DIAGRAM 
************************************ 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
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Minimum 
Moment 

-0.6023E+05 
-0.6401E+05 
-0.4757E+05 
-0.5431E+05 
-0.3521E+05 
-0.4116E+05 

Minimum 
Moment 

-0.1485E+05 
-0.1740E+05 
-0.1416E+05 
-0.1805E+05 
-0.1248E+05 
-0.1572E+05 

M33 TORQUE Dlc 
(Kip-ft) (Kip-ft) (Ratio) 

i.*,· ....... ·:.';i.* ... ·• -5995.73 

0.00 5995.73 

180709.73 *i ..... "1: ... ·: .... i: ... ·:'·: 

0.00 148260.36 

550406.32 -465.78 

0.00 465.78 

8063.79 139671. 80 

0.00 "l: "k.,; ... ,:*-:: *.'(.'( 

MYY MZZ 
Kip 
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section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = 1! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis Shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 0.1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 o . 1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 0.1877E+06 0.1877E+06 o . 1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 

-0. 6898E+04 0.1877E+06 0.1877E+06 0.1877E+06 
-0.1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 0.1773E+06 0.1773E+06 0.1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 o . 1361E+06 0.1361E+06 0.1361E+06 
-0. 5139E+05 o . 1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 
-0. 5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 
-0.5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100E+06 
-0. 5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Ki p-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
0.1572E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.1794E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
o . 1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
0.1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075E+06 
0.1019E+06 
0.9753E+05 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4308E+05 (Kips) 
-0.3047E-15 (in) 
-0.6806E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 
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phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

0.7500 
0.9000 
0.9500 
1.0000 

units for Axial Force: Kips, units for Moment: Kip-ft 

Axial 

0.4308E+05 
0.3110E+05 
0.3052E+05 
0.2750E+05 
0.2361E+05 
0.1958E+05 
0.1566E+05 
0.1l75E+05 
0.7886E+04 
0.3914E+04 

-0.1798E+00 
-0. 5618E+04 
-0.1l26E+05 
-0.1687E+05 
-0.2254E+05 
-0.2814E+05 
-0. 3377E+05 
-0.3976E+05 
-0.4243E+05 
-0.4510E+05 
-0.4817E+05 
-0.5123E+05 
-0.5390E+05 
-0.5661E+05 
-0.5938E+05 
-0.6221E+05 
-0.6512E+05 
-0.6802E+05 
-0.7149E+05 

Moment(+3) 

O.OOOOE+OO 
0.1327E+06 
o .1339E+06 
0.1395E+06 
0.1485E+06 
0.1577E+06 
0.1636E+06 
0.1601E+06 
0.1603E+06 
0.1630E+06 
0.1647E+06 
0.1381E+06 
0.1403E+06 
0.1424E+06 
0.1428E+06 
0.1389E+06 
0.1323E+06 
0.1226E+06 
0.1l74E+06 
0.111lE+06 
0.1028E+06 
0.9348E+05 
0.8356E+05 
0.7541E+05 
0.6589E+05 
0.5509E+05 
0.4567E+05 
0.3413E+05 
0.1978E+05 

Moment(-2) 

O.OOOOE+OO 
0.1327E+06 
0.1339E+06 
0.1395E+06 
0.1485E+06 
0.1577E+06 
0.1636E+06 
0.1601E+06 
0.1603E+06 
0.1630E+06 
0.1647E+06 
0.1381E+06 
0.1403E+06 
0.1424E+06 
0.1428E+06 
0.1389E+06 
0.1323E+06 
0.1226E+06 
0.1l74E+06 
0.111lE+06 
0.1028E+06 
0.9348E+05 
0.8488E+05 
0.7580E+05 
0.6642E+05 
0.5653E+05 
0.4567E+05 
0.3413E+05 
0.1978E+05 

Moment(-3) 

O.OOOOE+OO 
0.1327E+06 
0.1339E+06 
0.1395E+06 
0.1485E+06 
0.1577E+06 
0.1636E+06 
0.1601E+06 
0.1603E+06 
0.1630E+06 
0.1647E+06 
0.1381E+06 
0.1403E+06 
0.1424E+06 
0.1428E+06 
o .1389E+06 
0.1323E+06 
0.1226E+06 
0.1l74E+06 
0.1l1lE+06 
0.1028E+06 
0.9348E+05 
0.8356E+05 
0.7541E+05 
0.6589E+05 
0.5509E+05 
0.4567E+05 
0.3413E+05 
0.1978E+05 

Moment(+2) 

O.OOOOE+OO 
0.1327E+06 
0.1339E+06 
0.1395E+06 
0.1485E+06 
0.1577E+06 
0.1636E+06 
0.1601E+06 
0.1603E+06 
0.1630E+06 
0.1647E+06 
0.1381E+06 
0.1403E+06 
0.1424E+06 
0.1428E+06 
0.1389E+06 
0.1323E+06 
0.1226E+06 
0.1l74E+06 
0.1l1lE+06 
0.1028E+06 
0.9348E+05 
0.8488E+05 
0.7580E+05 
0.6642E+05 
0.5653E+05 
o .4567E+05 
0.3413E+05 
0.1978E+05 

****************************************************** 
~': FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES -k 

~': PIER # 1 .. ': 
****************************************************** 

Maximum/Minimum pi 1 e Forces 
value Load 

Max shear in 2 Direction 0.4750E+03 Kip 1 
Min shear in 2 Direction -0.3214E+03 Kip 1 
Max Shear in 3 Direction 0.1339E+04 Kip 1 
Min Shear in 3 Direction -0.1475E+04 Kip 1 
Max Moment about 2 Axis 0.1l25E+06 Kip-ft 1 
Min Moment about 2 Axis -0.6401E+05 Kip-ft 1 
Max Moment About 3 Axis 0.2366E+05 Kip-ft 1 
Min Moment About 3 Axis -0.1805E+05 Kip-ft 1 
Max Axial Force 0.6480E+04 Kip 1 
Min Axial Force -0.1967E+05 Kip 1 
Absolute Max Torque 0.7828E+01 Kip-ft 1 
Max Demand/capacity Ratio 0.7030E+00 1 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.3365E+04 Kip 1 
Min Axial soil Force -0.1076E+04 K1P 1 
Max Lateral Force in X di r 0.2221E+03 Kip 1 
Min Lateral Force in X di r -0.1086E+03 Kip 1 
Max Lateral Force in y di r 0.6106E+03 Kip 1 
Min Lateral Force in y di r -0.4562E+03 Kip 1 
Max Torsional soil Force 0.7512E+04 Kip-ft 1 

Maximum/Minimum pi 1 e Displacements 

Max Axial Displacement 0.1405E+01 in 1 
Min Axial Displacement -0.8366E+00 in 1 
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Comb. pi 1 e 

0 6 
0 4 
0 2 
0 2 
0 2 
0 2 
0 6 
0 4 
0 5 
0 2 
0 6 
0 2 

0 2 
0 5 
0 4 
0 4 
0 2 
0 2 
0 1 

0 2 
0 5 
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Max Displacement n X 0.3904E+Ol n 1 0 5 
Min Displacement n X -0.3474E-Ol n 1 0 6 
Max Displacement n Y 0.1471E+02 n 1 0 4 
Min Displacement n Y -0.9171E-Ol n 1 0 2 

Maximum/Minimum column Forces 
value Load comb. column 

Max Axial Force O.OOOOE+OO Kip 0 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 0 
Max shear in 2 Di recti on O.OOOOE+OO Kip 0 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 1 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 0 0 

Maximum/Minimum pier cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO K~P 0 0 
Max shear in 2 Direction O.OOOOE+OO K~p 0 0 
Min shear in 2 Direction O.OOOOE+OO K1P 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOHOO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOHOO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del tax 
DeltaY 
Deltaz 
Thetax 
ThetaY 
ThetaZ 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
O.1154E-02 0.4025E-04-0.8144E-05 0.2093E-07-0.3027E-06 O.1995E-07 
O.4025E-04 0.1950E-02-0.3228E-04 0.1749E-06-0.2855E-07 0.7416E-08 

-O.8144E-05-0.3228E-04 0.1556E-04-0.7136E-08 0.4831E-08-0.1065E-08 
0.2093E-07 0.1749E-06-0.7136E-08 0.1868E-09-0.2010E-I0 O.1606E-I0 

-0.3027E-06-0.2855E-07 0.4831E-08-0.2010E-I0 0.4110E-09 O.4306E-I0 
0.1995E-07 0.7416E-08-0.1065E-08 0.1606E-I0 0.4306E-I0 O.2820E-08 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz Thetax ThetaY Thetaz 
Fx O.1077E+04-0.3921E+Ol 0.3002E+03-0.1884E+05 0.7902E+06-0.1945E+05 
Fy -O.3921E+Ol 0.5736E+03 O.9586E+03-0.4999E+06 0.1071E+04 0.1713E+04 
Fz O.3002E+03 O.9586E+03 O.6729E+05 0.1592E+07-0.4274E+06 0.1823E+05 
Mx -O.1884E+05-0.4999E+06 O.1592E+07 0.5912E+I0 0.2254E+09-0.3507E+08 
My 0.7902E+06 0.1071E+04-0.4274E+06 0.2254E+09 0.3037E+I0-0.5341E+08 
Mz -0.1945E+05 O.1713E+04 0.1823E+05-0.3507E+08-0.5341E+08 0.3558E+09 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Del tax DeltaY DeltaZ Thetax ThetaY Thetaz 
FX 0.1077E+04-0.3002E+03-0.3921E+OI-0.1884E+05 0.1945E+05 O.7902E+06 
Fy -0.3002E+03 0.6729E+05-0.9586E+03-0.1592E+07 0.1823E+05 O.4274E+06 
Fz -0.3921E+OI-0.9586E+03 0.5736E+03-0.4999E+06-0.1713E+04 O.1071E+04 
Mx -O.1884E+05-0.1592E+07-0.4999E+06 O.5912E+I0 0.3507E+08 O.2254E+09 
My 0.1945E+05 0.1823E+05-0.1713E+04 O.3507E+08 0.3558E+09 O.5341E+08 
Mz 0.7902E+06 0.4274E+06 0.1071E+04 O.2254E+09 0.5341E+08 O.3037E+I0 
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!-------------------------------------------------------------
The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros christou, Jae H. chung. 

civil & Coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge Software Institute for Support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------

Analysis Start Time 
Analysis End Time 
Analysis Duration 

.**************************************** 

.**************************************** 

.**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 

* PROJECT DATA 
******************** 

P5-lCS.IN 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River Crossing 
R. Turton 
NRH 

project client 
project Name 
project Manager 
Computed by 
project Description SB - pier 5 - liquefaction + contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge Span Element Forces 
Bridge Span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

'",'.*** ~':-:(i: ... ·,1;1;*** 

NO 
pi er YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-406 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pi 1 e 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP sprin9 option 
-> NO spnng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring Stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

**********~************************************** 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> Cyclic Load (# Cycles) 

Fixity of pile cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the x Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
" INPUT SOIL DATA - GIVEN BY LAYER * 
**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 1 1 0.5000E+01 0.3800E+01 0.1073E+03 
0.5000E+01 0.3800E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 2 1 0.6000E+01 0.7500E+01 0.1212E+03 
0.6000E+01 0.7500E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 3 1 0.3500E+02 0.5000E+02 0.1212E+03 
0.3500E+02 0.5000E+02 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 4 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 5 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
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0.606E+Ol O.OOOE+OO 0.606E+Ol O.OOOE+OO 
0.720E+Ol O.OOOE+OO 0.720E+Ol O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.559E+Ol 0.380E+00 0.853E+Ol 
0.760E+00 0.696E+Ol 0.760E+00 0.106E+02 
0.114E+Ol 0.725E+Ol 0.114E+Ol 0.111E+02 
0.152E+Ol 0.725E+Ol O.152E+Ol O.111E+02 
O.265E+Ol 0.725E+Ol O.265E+Ol O.111E+02 
0.379E+Ol O.725E+Ol O.379E+Ol 0.111E+02 
0.493E+Ol O.725E+Ol O.493E+Ol 0.111E+02 
0.606E+Ol O.725E+Ol O.606E+Ol 0.111E+02 
0.720E+Ol O.725E+Ol O.720E+Ol 0.111E+02 

- USER DEFINED TOP BOTTOM 
Z value T value z value T value 

in psi in psi 
4 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+OO O.102E+02 O.380E+OO O.102E+02 
O.760E+OO 0.126E+02 O.760E+OO O.126E+02 
0.114E+Ol 0.132E+02 O.114E+Ol O.132E+02 
0.152E+Ol 0.132E+02 O.152E+Ol O.132E+02 
O.265E+Ol O.132E+02 O.265E+Ol O.132E+02 
O.379E+Ol 0.132E+02 O.379E+Ol 0.132E+02 
O.493E+Ol O.132E+02 O.493E+Ol 0.132E+02 
O.606E+Ol O.132E+02 O.606E+Ol O.132E+02 
O.720E+Ol O.132E+02 O.720E+Ol O.132E+02 

- USER DEFINED TOP BOTTOM 
Z Value T value z value T value 

in psi in psi 
5 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

O.380E+OO O.432E+02 O.380E+OO O.432E+02 
O.760E+OO O.537E+02 O.760E+OO O.537E+02 
O.114E+Ol 0.559E+02 O.114E+Ol O.559E+02 
O.152E+Ol 0.559E+02 O.152E+Ol O.559E+02 
O.265E+Ol O.559E+02 O.265E+Ol O.559E+02 
O.379E+Ol O.559E+02 O.379E+Ol O.559E+02 
O.493E+Ol O.559E+02 O.493E+Ol O.559E+02 
O.606E+Ol O.559E+02 O.606E+Ol O.559E+02 
O.720E+Ol O.559E+02 O.720E+Ol O.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 1 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol 0.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 2 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 3 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 4 1 O.3500E+Ol O.1152E+04 
O.3500E+Ol O.1152E+04 

SET LAYER MODEL SHEAR M. TAU MAX 
ksi psf 

1 5 1 0.3500E+Ol O.1152E+04 
0.3500E+Ol 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q Value T value 
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in 1 bs 

1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 0.113E+OS 
7 o . 133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
1, PILE SEGMENT INFORMATION DATA " 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material Option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- Concrete Stress Strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and Confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
lS0.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,Confined - Shell 

- Steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement steel 
Diameter of confinement Steel 
Outer Shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i nA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

Section pile Length (L) = 236.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: Spiral = 1, Tied 2) 

2 
120.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - Shell 

- steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer Shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.6250 
1.00 

424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
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for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set Length 
1 2940.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
NO p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
1, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS " 
****************************************************************** 

********************************************** 
" PILE CAP PROPERTIES - USING SHELL ELEMENTS 1, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
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load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(i nA2) 
(inM) 
(inM) 
(i nM) 
(ksi) 

shear Modulus, G 
weight Density 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/in A3) 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 

2 
0.00000 (inA2) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (inM) 
0.00000 (ksi) 

Shear Modulus, G 
weight Density 

0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 
GENERAL LOAD DATA 

************************* 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYV 

(Kips) (Ki ps) (Kips) (Ki p-ft) (Ki p-ft) 
MZZ 

(Kip-ft) 
0.00 
0.00 
0.00 
0.00 
0.00 

64 1 2479.00 0.00 0.00 
64 2 0.00 6328.00 0.00 
64 3 0.00 0.00 26024.00 
64 4 0.00 0.00 0.00 
64 5 0.00 0.00 0.00 
64 6 0.00 0.00 0.00 

************************ 

,'; ANALYSIS RESULTS * 
************************ 

*********************************** 
,C RESULTS FOR LOAD CASE # 1 1, 

*********************************** 

0.00 0.00 
0.00 0.00 
0.00 0.00 

570404.00 0.00 
0.00-177160.00 
0.00 0.00 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 
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PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 

* CONVERGENCE REPORT 
************************** 

The solution Converged in 9 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

1.140 Ki ps 
3.056 Kips 
0.651 Kips 

111. 589 Ki p-i n 
0.000 Kip-in 

84.749 Kip-in 

summary of Displacements at pile Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 2.8821 10.3791 0.7696 
2 2.8827 10.9636 1.3650 
3 3.4672 10.3817 0.0827 
4 3.4672 10.9665 0.7082 
5 4.0507 10.3809 -0.6745 
6 4.0501 10.9636 -0.0760 

Fi nal Displacements 

Load Case # 1 
Node X Y Z 

Ci n) Ci n) Ci n) 

pile Number 1 
1 2.8821 10.3791 0.7696 

65 2.7659 10.2283 0.7630 
66 2.6455 10.0470 0.7560 
67 2.5196 9.8243 0.7515 
68 2.3876 9.5514 0.7458 
69 2.2507 9.2340 0.7392 
70 2.1104 8.8780 0.7316 
71 1. 9681 8.4892 0.7231 
72 1. 8250 8.0731 0.7140 
73 1.6820 7.6352 0.7042 
74 1. 3053 6.3836 0.6768 
75 0.9555 5.0915 0.6492 
76 0.6485 3.8332 0.6214 
77 0.3967 2.6796 0.5944 
78 0.2090 1. 6985 0.5697 
79 0.0846 0.9402 0.5464 
80 0.0141 0.4206 0.5224 
81 -0.0174 0.1163 0.4960 
82 -0.0246 -0.0242 0.4681 
83 -0.0201 -0.0630 0.4404 
84 -0.0121 -0.0516 0.4136 
85 -0.0051 -0.0263 0.3877 
86 -0.0009 -0.0073 0.3631 
87 0.0009 0.0019 0.3439 
88 0.0017 0.0062 0.3301 

pile Number 2 
2 2.8827 10.9636 1.3650 

89 2.7775 10.8135 1. 3527 
90 2.6661 10.6311 1.3401 
91 2.5470 10.4052 1.3291 
92 2.4188 10.1265 1. 3170 
93 2.2835 9.8011 1. 3041 
94 2.1427 9.4352 1.2904 

Rx 
Crad) 

0.0023 
0.0028 
0.0033 
0.0042 
0.0050 
0.0057 
0.0063 
0.0068 
0.0072 
0.0075 
0.0080 
0.0080 
0.0076 
0.0067 
0.0055 
0.0040 
0.0025 
0.0013 
0.0005 
0.0000 

-0.0001 
-0.0002 
-0.0001 
0.0000 
0.0000 

0.0022 
0.0028 
0.0033 
0.0043 
0.0051 
0.0058 
0.0065 
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Ry RZ 
Crad) Crad) 

-0.0019 0.0016 
-0.0020 0.0016 
-0.0021 0.0016 
-0.0022 0.0015 
-0.0023 0.0014 
-0.0023 0.0013 
-0.0024 0.0012 
-0.0024 0.0011 
-0.0024 0.0010 
-0.0024 0.0009 
-0.0023 0.0007 
-0.0021 0.0006 
-0.0018 0.0004 
-0.0014 0.0003 
-0.0010 0.0002 
-0.0006 0.0002 
-0.0003 0.0001 
-0.0001 0.0001 
0.0000 0.0001 
0.0000 0.0001 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

-0.0017 0.0016 
-0.0018 0.0016 
-0.0019 0.0016 
-0.0021 0.0015 
-0.0022 0.0014 
-0.0023 0.0013 
-0.0024 0.0012 
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95 1.9980 9.0348 1.2760 0.0070 -0.0025 0.0011 
96 1. 8507 8.6055 1. 2612 0.0074 -0.0025 0.0010 
97 1. 7025 8.1526 1. 2460 0.0078 -0.0025 0.0009 
98 1.3080 6.8507 1. 2050 0.0084 -0.0024 0.0007 
99 0.9409 5.4971 1.1637 0.0084 -0.0022 0.0006 

100 0.6223 4.1731 1.1221 0.0080 -0.0018 0.0004 
101 0.3665 2.9533 1.0804 0.0071 -0.0014 0.0003 
102 0.1806 1. 9052 1. 0396 0.0059 -0.0009 0.0002 
103 0.0620 1.0814 0.9995 0.0044 -0.0005 0.0002 
104 -0.0008 0.5032 0.9592 0.0029 -0.0002 0.0001 
105 -0.0242 0.1531 0.9175 0.0016 -0.0001 0.0001 
106 -0.0255 -0.0168 0.8755 0.0006 0.0000 0.0001 
107 -0.0179 -0.0684 0.8345 0.0001 0.0001 0.0001 
108 -0.0091 -0.0587 0.7946 -0.0002 0.0000 0.0000 
109 -0.0029 -0.0306 0.7559 -0.0002 0.0000 0.0000 
110 0.0000 -0.0088 0.7188 -0.0001 0.0000 0.0000 
111 0.0008 0.0020 0.6890 0.0000 0.0000 0.0000 
112 0.0008 0.0071 0.6663 0.0000 0.0000 0.0000 

pile Number 3 
3 3.4672 10.3817 0.0827 0.0022 -0.0019 0.0016 

113 3.3521 10.2377 0.0862 0.0027 -0.0020 0.0016 
114 3.2300 10.0662 0.0892 0.0031 -0.0021 0.0016 
115 3.0989 9.8565 0.0968 0.0039 -0.0023 0.0015 
116 2.9569 9.5997 0.1032 0.0047 -0.0025 0.0014 
117 2.8060 9.3004 0.1085 0.0054 -0.0026 0.0013 
118 2.6478 8.9633 0.1127 0.0060 -0.0027 0.0012 
119 2.4841 8.5933 0.1158 0.0065 -0.0028 0.0011 
120 2.3165 8.1949 0.1179 0.0069 -0.0028 0.0010 
121 2.1467 7.7730 0.1190 0.0073 -0.0029 0.0010 
122 1.6894 6.5565 0.1170 0.0078 -0.0028 0.0007 
123 1.2524 5.2898 0.1114 0.0079 -0.0026 0.0006 
124 0.8585 4.0443 0.1079 0.0076 -0.0023 0.0004 
125 0.5316 2.8903 0.1090 0.0068 -0.0018 0.0003 
126 0.2856 1.8932 0.1137 0.0056 -0.0013 0.0002 
127 0.1212 1.1000 0.1202 0.0043 -0.0008 0.0002 
128 0.0268 0.5315 0.1264 0.0028 -0.0004 0.0001 
129 -0.0163 0.1779 0.1300 0.0016 -0.0001 0.0001 
130 -0.0274 0.0017 0.1299 0.0007 0.0000 0.0001 
131 -0.0226 -0.0558 0.1254 0.0001 0.0001 0.0001 
132 -0.0133 -0.0535 0.1184 -0.0001 0.0001 0.0000 
133 -0.0055 -0.0319 0.1113 -0.0001 0.0000 0.0000 
134 -0.0010 -0.0118 0.1043 -0.0001 0.0000 0.0000 
135 0.0010 0.0006 0.0988 -0.0001 0.0000 0.0000 
136 0.0018 0.0085 0.0946 0.0000 0.0000 0.0000 

pile Number 4 
4 3.4672 10.9665 0.7082 0.0022 -0.0019 0.0016 

137 3.3520 10.8214 0.7025 0.0027 -0.0020 0.0016 
138 3.2290 10.6470 0.6963 0.0032 -0.0021 0.0016 
139 3.0956 10.4323 0.6927 0.0040 -0.0024 0.0015 
140 2.9501 10.1683 0.6881 0.0048 -0.0025 0.0014 
141 2.7948 9.8604 0.6826 0.0055 -0.0027 0.0013 
142 2.6315 9.5137 0.6761 0.0061 -0.0028 0.0012 
143 2.4624 9.1336 0.6687 0.0066 -0.0029 0.0011 
144 2.2894 8.7254 0.6605 0.0071 -0.0029 0.0010 
145 2.1144 8.2940 0.6517 0.0074 -0.0030 0.0009 
146 1.6448 7.0522 0.6262 0.0080 -0.0029 0.0007 
147 1.2011 5.7543 0.6005 0.0081 -0.0026 0.0006 
148 0.8078 4.4685 0.5744 0.0079 -0.0023 0.0004 
149 0.4849 3.2599 0.5491 0.0072 -0.0018 0.0003 
150 0.2458 2.1934 0.5257 0.0061 -0.0012 0.0002 
151 0.0911 1. 3230 0.5040 0.0047 -0.0007 0.0002 
152 0.0075 0.6792 0.4826 0.0033 -0.0003 0.0001 
153 -0.0255 0.2611 0.4596 0.0019 -0.0001 0.0001 
154 -0.0295 0.0366 0.4350 0.0009 0.0000 0.0001 
155 -0.0212 -0.0520 0.4093 0.0003 0.0001 0.0001 
156 -0.0110 -0.0632 0.3842 -0.0001 0.0001 0.0000 
157 -0.0036 -0.0417 0.3601 -0.0002 0.0000 0.0000 
158 -0.0001 -0.0173 0.3371 -0.0001 0.0000 0.0000 
159 0.0009 -0.0006 0.3192 -0.0001 0.0000 0.0000 
160 0.0010 0.0107 0.3062 -0.0001 0.0000 0.0000 

pile Number 5 
5 4.0507 10.3809 -0.6745 0.0024 -0.0018 0.0016 

161 3.9388 10.2249 -0.6614 0.0028 -0.0020 0.0016 
162 3.8173 10.0456 -0.6487 0.0032 -0.0021 0.0016 
163 3.6824 9.8335 -0.6304 0.0039 -0.0024 0.0015 
164 3.5314 9.5803 -0.6130 0.0046 -0.0027 0.0014 
165 3.3663 9.2893 -0.5963 0.0052 -0.0029 0.0013 
166 3.1888 8.9643 -0.5805 0.0057 -0.0031 0.0012 
167 3.0011 8.6086 -0.5655 0.0062 -0.0032 0.0011 
168 2.8052 8.2258 -0.5512 0.0066 -0.0034 0.0010 

page 10 



6954

BSI FB-Multipier - File: P5-LCS.out 
169 2.6031 
170 2.0457 
171 1. 5054 
172 1.0238 
173 0.6307 
174 0.3378 
175 0.1425 
176 0.0305 
177 -0.0195 
178 -0.0311 
179 -0.0242 
180 -0.0127 
181 -0.0039 
182 0.0000 
183 0.0009 
184 0.0007 

pile Number 6 
6 4.0501 

185 3.9314 
186 3.8023 
187 3.6593 
188 3.4995 
189 3.3254 
190 3.1393 
191 2.9437 
192 2.7409 
193 2.5333 
194 1.9682 
195 1. 4278 
196 0.9493 
197 0.5618 
198 0.2797 
199 0.1003 
200 0.0061 
201 -0.0287 
202 -0.0309 
203 -0.0208 
204 -0.0100 
205 -0.0030 
206 0.0001 
207 0.0009 
208 0.0008 

7.8195 -0.5376 
6.6356 -0.5030 
5.3875 -0.4693 
4.1579 -0.4363 
3.0199 -0.4020 
2.0295 -0.3656 
1.2257 -0.3283 
0.6285 -0.2914 
0.2356 -0.2565 
0.0216 -0.2260 

-0.0597 -0.2003 
-0.0625 -0.1779 
-0.0362 -0.1578 
-0.0121 -0.1401 
0.0012 -0.1299 
0.0082 -0.1265 

10.9636 
10.8028 
10.6172 
10.3969 
10.1334 

9.8306 
9.4927 
9.1237 
8.7275 
8.3082 
7.0947 
5.8191 
4.5529 
3.3620 
2.3066 
1. 4333 
0.7698 
0.3209 
0.0660 

-0.0423 
-0.0621 
-0.0446 
-0.0213 
-0.0026 
0.0120 

-0.0760 
-0.0703 
-0.0652 
-0.0554 
-0.0466 
-0.0387 
-0.0319 
-0.0261 
-0.0213 
-0.0176 
-0.0120 
-0.0105 
-0.0066 
0.0016 
0.0127 
0.0256 
0.0388 
0.0505 
0.0588 
0.0626 
0.0620 
0.0588 
0.0554 
0.0526 
0.0504 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(sum of NF+FF soil spring 
X Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

soil 
Loads) 
2477.8645 
6283.5885 

47290.8734 
20144.1635 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pi le 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0. 59231E+04 
-0.97325E+04 
-0. 17606E+04 
-0.55580E+04 
0.53842E+04 

-0.17345E+03 

Minimum 
Force 

-0.12524E+05 
-0.18282E+05 
-0.32691E+04 
-0.11739E+05 
o .43447E+03 

-0.15294E+04 

2. pile shear Force in 2 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Shear 

0.29576E+03 
0.39198E+03 
0.37622E+03 
0.46728E+03 
0.42905E+03 
0.52016E+03 

Minimum 
Shear 

-0.22025E+03 
-0.27041E+03 
-0.23789E+03 
-0.31506E+03 
-0.23722E+03 
-0. 31151E+03 

0.0070 
0.0077 
0.0078 
0.0075 
0.0067 
0.0056 
0.0044 
0.0031 
0.0018 
0.0009 
0.0002 

-0.0001 
-0.0002 
-0.0001 
-0.0001 
0.0000 

0.0025 
0.0029 
0.0033 
0.0041 
0.0048 
0.0054 
0.0060 
0.0065 
0.0069 
0.0072 
0.0078 
0.0080 
0.0077 
0.0071 
0.0061 
0.0048 
0.0035 
0.0022 
0.0011 
0.0003 
0.0000 

-0.0001 
-0.0001 
-0.0001 
-0.0001 

Kips 
Kips 
Kips 
Kips 
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-0.0034 
-0.0035 
-0.0032 
-0.0027 
-0.0021 
-0.0015 
-0.0009 
-0.0005 
-0.0002 
0.0000 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

-0.0019 
-0.0021 
-0.0023 
-0.0026 
-0.0028 
-0.0030 
-0.0032 
-0.0034 
-0.0035 
-0.0035 
-0.0035 
-0.0032 
-0.0027 
-0.0021 
-0.0014 
-0.0008 
-0.0004 
-0.0001 
0.0000 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

0.0009 
0.0007 
0.0006 
0.0004 
0.0003 
0.0002 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0016 
0.0016 
0.0016 
0.0015 
0.0014 
0.0013 
0.0012 
0.0011 
0.0010 
0.0009 
0.0007 
0.0006 
0.0004 
0.0003 
0.0002 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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3. pile shear Force in 3 Direction (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Shear 

0.95599E+03 
0.10599E+04 
0.72469E+03 
0.91547E+03 
0.56433E+03 
0.68761E+03 

Minimum 
shear 

-0.12385E+04 
-0. 12974E+04 
-0.10177E+04 
-0. 11151E+04 
-0.78869E+03 
-0.87212E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.8460E+05 
2 2 O.OOOOOE+OO 0.9252E+05 
3 3 O.OOOOOE+OO 0.6885E+05 
4 4 O.OOOOOE+OO 0.8064E+05 
5 5 O.OOOOOE+OO 0.5138E+05 
6 6 O.OOOOOE+OO 0.6036E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.1241E+05 
2 2 O.OOOOOE+OO 0.1865E+05 
3 3 O.OOOOOE+OO 0.1796E+05 
4 4 O.OOOOOE+OO 0.2268E+05 
5 5 O.OOOOOE+OO 0.2191E+05 
6 6 O.OOOOOE+OO 0.2604E+05 

***************************************** 
;, ANALYTICAL FORCE RESULTS FOR PIER " 
***************************************** 

At 
Depth 

Below cap 
0.13815E+03 
0.13815E+03 
0.13815E+03 
0.15151E+03 
0.13815E+03 
0.15151E+03 

At 
Depth 

Below cap 
0.98047E+02 
0.98047E+02 
0.11141E+03 
0.98047E+02 
0.98047E+02 
0.11141E+03 

F33 M22 ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) (Ki ps) (Kip-ft) 

- Connector Beam segments 
1 1 64 1 -719.39 -19824.97 -1301. 93 19528.88 

0.00 
1 47 719.39 19824.97 1301.93 0.00 

0.00 
2 1 64 1 480.67 12175.58 -3222.12 48331. 78 

0.00 
1 4 -480.67 -12175.58 3222.12 0.00 

0.00 
3 1 64 1 940.99 33311.08 243.41 -3651.14 

0.00 
1 37 -940.99 -33311.08 -243.41 0.00 

0.00 
4 1 64 1 -453.00 362.31 1445.50 -21682.53 

0.00 
1 3 453.00 -362.31 -1445.50 0.00 

0.00 

************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS * 

************************************************** 

********************** 
i, DAMPING FORCES i, 

********************** 

Node # FXX FYY 
Kip 

FZZ 
Kip 

MXX 
Kip Kip Kip 

************************************ 
" UNIAXIAL INTERACTION DIAGRAM " 
************************************ 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
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Minimum 
Moment 

-0.4780E+05 
-0.5232E+05 
-0.3767E+05 
-0.4493E+05 
-0.2754E+05 
-0.3410E+05 

Minimum 
Moment 

-0. 1346E+05 
-0.1568E+05 
-0.1379E+05 
-0. 1786E+05 
-0.1295E+05 
-0.1705E+05 

M33 TORQUE Dlc 
(Kip-ft) (Ki p-ft) (Ratio) 

... ·: ... ·.* .. ::-/ .... ·:*1;i. -5265.55 

0.00 5265.55 

182633.69 ...... ' ... ·: .... **-1; .... i. 

0.00 118368.94 

499666.22 -5226.52 

0.00 5226.52 

5434.67 108267.86 

0.00 ** ... , .... :"I:-{: .... ;* ... -: 

MYY MZZ 
Kip 
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section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+OS (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for steel in compression 
phi Factor for Steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+OS O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+OS 0.142SE+06 0.142SE+06 0.142SE+06 
0.3941E+OS 0.IS72E+06 0.IS72E+06 0.IS72E+06 
0.3S04E+OS 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+OS 0.1749E+06 0.1749E+Q6 0.1749E+06 
0.2629E+OS o . 1777E+06 0.1777E+06 0.1777E+06 
0.2204E+OS 0.179SE+06 0.179SE+06 0.179SE+06 
0.17S4E+OS 0.1877E+06 o . 1877E+06 0.1877E+06 
0.131SE+OS 0.19S1E+06 0.19S1E+06 0.19S1E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7S71E-Ol o . 2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 0.1877E+06 0.1877E+06 
-0. 1348E+OS 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+OS 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+OS 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+OS o . 1773E+06 0.1773E+06 o . 1773E+06 
-0.4042E+OS 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+OS 0.1439E+06 0.1439E+06 0.1439E+06 
-0.48S3E+OS 0.1410E+06 0.1410E+06 0.1410E+06 
-0.S008E+OS o . 1361E+06 o . 1361E+06 0.1361E+06 
-0.S139E+OS o . 1319E+06 0.1319E+06 0.1319E+06 
-0.S2S9E+OS 0.1279E+06 0.1279E+06 0.1279E+06 
-0.S371E+OS 0.1239E+06 0.1239E+06 0.1239E+06 
-0.S469E+OS 0.1204E+06 0.1204E+06 0.1204E+06 
-0.SSS2E+OS 0.1174E+06 0.1174E+06 0.1174E+06 
-0.S69SE+OS 0.1100E+06 0.1120E+06 0.1100E+06 
-0.S814E+OS 0.107SE+06 0.107SE+06 0.107SE+06 
-0.S94SE+OS 0.9967E+OS 0.1019E+06 0.9967E+OS 
-0.6046E+OS 0.9S87E+OS 0.97S3E+OS 0.9S87E+OS 

---------------------------------------
! -> pile Cross section Number = 2 ! 

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.142SE+06 
0.IS72E+06 
0.1687E+06 
0.1749E+06 
0.1777E+06 
0.179SE+06 
0.1877E+06 
0.19S1E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
0.1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.107SE+06 
0.1019E+06 
0.97S3E+OS 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+OS (Kips) 
-0.288SE-IS (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 
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phi Factors used 

phi Factor for concrete control 0.7500 
phi Factor for steel in comp~ession 0.9000 
phi Factor for Steel in TenSlon 0.9500 
phi Factor for Steel in Bending 1.0000 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment : Ki p-ft 

Axial Moment(+3) Moment(-2) Moment(-3) Moment(+2) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2967E+05 0.1188E+06 0.1188E+06 0.1188E+06 0.1188E+06 
0.2917E+05 0.1190E+06 0.1190E+06 0.1190E+06 0.1190E+06 
0.2506E+05 0.1240E+06 0.1240E+06 0.1240E+06 0.1240E+06 
0.2163E+05 0.1312E+06 0.1312E+06 o . 1312E+06 0.1312E+06 
0.1804E+05 0.1390E+06 0.1390E+06 0.1390E+06 0.1390E+06 
0.1439E+05 0.1450E+06 0.1450E+06 0.1450E+06 0.1450E+06 
0.1086E+05 0.1450E+06 0.1450E+06 0.1450E+06 0.1450E+06 
0.7277E+04 0.1415E+06 0.1415E+06 0.1415E+06 0.1415E+06 
0.3611E+04 0.1444E+06 0.1444E+06 0.1444E+06 0.1444E+06 

-0.4794E-Ol 0.1461E+06 0.1461E+06 0.1461E+06 0.1461E+06 
-0.5424E+04 0.1245E+06 0.1245E+06 0.1245E+06 0.1245E+06 
-0.1089E+05 0.1285E+06 0.1285E+06 0.1285E+06 0.1285E+06 
-0.1625E+05 o . 1318E+06 0.1318E+06 0.1318E+06 0.1318E+06 
-0.2176E+05 0.1325E+06 0.1325E+06 0.1325E+06 0.1325E+06 
-0.2717E+05 0.1287E+06 0.1287E+06 0.1287E+06 0.1287E+06 
-0. 3261E+05 0.1222E+06 o . 1222E+06 0.1222E+06 0.1222E+06 
-0.3842E+05 0.1125E+06 0.1125E+06 0.1125E+06 0.1125E+06 
-0.4107E+05 0.1069E+06 0.1069E+06 0.1069E+06 0.1069E+06 
-0.4342E+05 0.1011E+06 0.1011E+06 0.1011E+06 0.1011E+06 
-0.4628E+05 0.9335E+05 0.9335E+05 0.9335E+05 0.9335E+05 
-0.4900E+05 0.8534E+05 0.8534E+05 0.8534E+05 0.8534E+05 
-0.5129E+05 0.7695E+05 0.7808E+05 0.7695E+05 0.7808E+05 
-0.5402E+05 0.6878E+05 0.6919E+05 0.6878E+05 0.6919E+05 
-0. 5676E+05 0.5932E+05 0.6000E+05 0.5932E+05 0.6000E+05 
-0.5945E+05 0.4928E+05 0.5074E+05 0.4928E+05 0.5074E+05 
-0.6224E+05 0.4026E+05 0.4026E+05 0.4026E+05 0.4026E+05 
-0. 6511E+05 0.2891E+05 0.2891E+05 0.2891E+05 0.2891E+05 
-0. 6771E+05 0.1816E+05 0.1816E+05 0.1816E+05 0.1816E+05 

****************************************************** 
" FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES ~': 

* PIER # 1 ~": 

****************************************************** 

Maximum/Minimum pi 1 e Forces 
value Load comb. pi 1 e 

Max shear in 2 Direction 0.5202E+03 Kip 1 0 6 
Min shear in 2 Direction -0.3151E+03 Kip 1 0 4 
Max shear in 3 Direction 0.1060E+04 Kip 1 0 2 
Min shear in 3 Direction -0.1297E+04 Kip 1 0 2 
Max Moment about 2 Axis 0.9252E+05 Kip-ft 1 0 2 
Min Moment about 2 Axis -0.5232E+05 Kip-ft 1 0 2 
Max Moment About 3 Axis 0.2604E+05 Kip-ft 1 0 6 
Min Moment About 3 Axis -0.1786E+05 Kip-ft 1 0 4 
Max Axial Force 0.5384E+04 Kip 1 0 5 
Min Axial Force -0.1828E+05 Kip 1 0 2 
Absolute Max Torque 0.2285E+02 Kip-ft 1 0 6 
Max Demand/capacity Ratio 0.6255E+00 1 0 2 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.3178E+04 Ki p 1 0 2 
Min Axial Soil Force -0.9626E+03 Kip 1 0 5 
Max Lateral Force in X dir 0.2221E+03 Kip 1 0 6 
Min Lateral Force in x dir -0.1004E+03 Kip 1 0 6 
Max Lateral Force in y dir 0.5091E+03 Kip 1 0 2 
Min Lateral Force in y dir -0.3884E+03 Kip 1 0 2 
Max Torsional soil Force 0.1134E+05 Kip-ft 1 0 3 

Maximum/Minimum pi 1 e Displacements 

Max Axial Displacement o . 1365E+Ol in 1 0 2 
Min Axial Displacement -0.6745E+00 in 1 0 5 
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Max Displacement n X 0.4051E+Ol n 1 0 5 
Min Displacement n X -0.3107E-Ol n 1 0 5 
Max Displacement n Y 0.1097E+02 n 1 0 4 
Min Displacement n Y -0.6S36E-Ol n 1 0 2 

Maximum/Minimum column Forces 
value Load comb. column 

Max Axial Force O.OOOOE+OO Kip 0 0 
Min Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Di recti on O.OOOOE+OO Kip 0 0 
Min shear in 2 Di recti on O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min Shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 0 

Maximum/Minimum pier cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 0 
Mi n Axial Force O.OOOOE+OO Kip 0 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Mi n shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Mi n shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1091E-02 0.4395E-04-0.SS64E-05 0.2670E-07-0.2962E-06 0.5462E-07 
0.4395E-04 0.1655E-02-0.2717E-04 0.164SE-06-0.3343E-07 0.9316E-OS 

-0.SS64E-05-0.2717E-04 0.1536E-04-0.6671E-OS 0.5510E-OS-0.1795E-OS 
0.2670E-07 0.164SE-06-0.6671E-OS 0.lS54E-09-0.2519E-I0 0.1922E-I0 

-0.2962E-06-0.3343E-07 0.5510E-OS-0.2519E-I0 0.40S2E-09 0.3935E-I0 
0.5462E-07 0.9316E-OS-0.1795E-OS 0.1922E-I0 0.3935E-I0 0.2S52E-OS 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del taX DeltaY Deltaz Thetax ThetaY Thetaz 
Fx 0.1146E+04-0.4715E+Ol 0.33S0E+03-0.327SE+05 0.S2S2E+06-0.3294E+05 
Fy -0.4715E+Ol 0.6764E+03 0.9467E+03-0.5662E+06 0.403SE+04 0.2236E+04 
Fz 0.33S0E+03 0.9467E+03 0.67S1E+05 0.147SE+07-0.5043E+06 0.3012E+05 
Mx -0.327SE+05-0.5662E+06 0.147SE+07 0.5997E+I0 O.2S40E+09-0.4093E+OS 
My 0.S2S2E+06 0.403SE+04-0.5043E+06 0.2S40E+09 0.30S2E+I0-0.6063E+OS 
Mz -0.3294E+05 0.2236E+04 0.3012E+05-0.4093E+OS-0.6063E+OS 0.3524E+09 

************************************************************************ 
Foundation stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Deltax DeltaY Deltaz ThetaX ThetaY Thetaz 

0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

Fx 0.1146E+04-0.33S0E+03-0.4715E+OI-0.327SE+05 0.3294E+05 0.S2S2E+06 
Fy -0.33S0E+03 0.67S1E+05-0.9467E+03-0.147SE+07 0.3012E+05 0.5043E+06 
Fz -0.4715E+OI-0.9467E+03 0.6764E+03-0.5662E+06-0.2236E+04 0.403SE+04 
MX -0.327SE+05-0.147SE+07-0.5662E+06 0.5997E+I0 O.4093E+OS 0.2S40E+09 
My 0.3294E+05 0.3012E+05-0.2236E+04 0.4093E+OS O.3524E+09 0.6063E+OS 
MZ 0.S2S2E+06 0.5043E+06 O.403SE+04 0.2S40E+09 O.6063E+OS 0.30S2E+I0 
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-------------------------------------------------------------! 
The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 

The 
or accuracy of the FB-pier software 

developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, Petros Christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, Static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge Software Institute for Support 
HTTP://BSI-WEB.CE.UFl.EDU 

Analysis Start 
Analysis End 
Analysis Time 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
* PROJECT DATA * 
******************** 

project client 
project Name 
project Manager 
Computed by 

3:43pm 
3:43pm 
3 seconds 

P6-lCS.in 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 6 - liquefaction + contraction Scour 

************************************** 

* SELECTIVE PRINT OUTPUT CONTROL * 
************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pier YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-421 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP sprin9 option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> Cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 

* GRID DATA INFORMATION 
***************************** 

0.00 kips/in 

NOTE: x-Grid : Distance between axes along the x-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 4 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the x Direction: (inches) 
90.00 360.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS * 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant Stiffness 
Full 
static Analysis 

**************************************** 
INPUT SOIL DATA - GIVEN BY LAYER * 

**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 1 1 0.5000E+01 0.3800E+01 0.1073E+03 
0.5000E+01 0.3800E+01 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 2 1 0.5000H01 0.6900E+01 0.1212E+03 
0.5000E+01 0.6900E+01 0.1212E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 3 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 4 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380HOO O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOHOO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z Value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 
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in psi 

3 O.OOOE+OO O.OOOE+OO 
0.380E+00 0.432E+02 
0.760E+00 0.537E+02 
0.114E+01 0.559E+02 
0.152E+01 0.559E+02 
0.265E+01 0.559E+02 
0.379E+01 0.559E+02 
0.493E+01 0.559E+02 
0.606E+01 0.559E+02 
0.720E+01 0.559E+02 

- USER DEFINED TOP 
Z value T value 

in psi 
4 O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 
0.760E+00 0.537E+02 
0.114E+01 0.559E+02 
0.152E+01 0.559E+02 
0.265E+01 0.559E+02 
0.379E+01 0.559E+02 
0.493E+01 0.559E+02 
0.606E+01 0.559E+02 
0.720E+01 0.559E+02 

LAYERED T-Theta CURVES 

SOIL SET # 1 

SET LAYER MODEL SHEAR M. 
ksi 

1 1 1 0.3500E+01 
0.3500E+01 

SET LAYER MODEL SHEAR M. 
ksi 

1 2 1 0.3500E+01 
0.3500E+01 

SET LAYER MODEL SHEAR M. 
ksi 

1 3 1 0.3500E+01 
0.3500E+01 

SET LAYER MODEL SHEAR M. 
ksi 

1 4 1 0.3500E+01 
0.3500E+01 

PILE TIP SOIL PARAMETERS 

SOIL 

USER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

SET # 

DEFINED 

1 

Q value 
in 

O.OOOE+OO 
0.222E+00 
0.444E+00 
0.667E+00 
0.889E+00 
0.111E+01 
0.133E+01 
0.156E+01 
0.178E+01 
0.200E+01 

T value 
lbs 

O.OOOE+OO 
0.362E+07 
0.624E+07 
0.829E+07 
0.995E+07 
0.113E+08 
0.125E+08 
0.136E+08 
0.145E+08 
0.153E+08 

************************************* 
" PILE SEGMENT INFORMATION DATA ;, 
************************************* 

in 
O.OOOE+OO 
0.380E+00 
0.760E+00 
0.114E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

psi 
O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

BOTTOM 
z value 

in 
O.OOOE+OO 
0.380E+00 
0.760E+00 
0.114E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

T value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

NOTE: The piles Sets consist of pile segments based on the 
user Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
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Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile set Number 1 
Input pile set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete stress Strain properties 

Concrete Strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied = 2) 

2 
180.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,Confined - shell 

- Steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area Layer Dia. 
i nA2 in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
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Input pile Set segment 2 

section pile Length (L) = 122.0S000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Flag 
2) 

2 
120.0000 in 

1 

1 

ft 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement 
(NOTE: spiral = 1, Tied 
confinement Flag 
(NOTE: None = 0, confined - Spiral only 1,Confined - shell 

- steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/strands Area 
i nA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

inA2 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 10S.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.S5 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

2) 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.S290E+07 0.SSS9E+00 0.9952E+07 0.1111E+01 0.1134E+OS 
0.1333E+01 0.1253E+OS 0.1556E+01 0.1357E+OS 0.177SE+01 0.144SE+OS 
0.2000E+01 0.1530E+OS 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 
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NOTE: The piles are organized in pile sets. Each pile 

set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set 
1 

Length 
1572.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints 64 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

Stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
" PILE CAP PROPERTIES - USING SHELL ELEMENTS " 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
Shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE: These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

2 

4224.0 
1760.0 

0.00000 

(in Il2) 
(inll4) 
(i nll4) 
(i nll4) 
(ksi) 
(ksi) (used for Torsion) 
(K/inIl 3) 

0.00000 (in Il2) 
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Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 

0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 

shear Modulus, G 
weight Density 

0.00000 (ksi) (used for Torsion) 
0.00000 (KjinA3) 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 64 47 1 
2 64 4 1 
3 64 37 1 
4 64 3 1 

************************* 
GENERAL LOAD DATA 

************************* 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY 

(Kips) (Ki ps) (Kips) (Kip-ft) (Kip-ft) 
MZZ 

(Kip-ft) 
0.00 
0.00 
0.00 
0.00 
0.00 

64 1 7331. 00 0.00 0.00 
64 2 0.00 3774.00 0.00 
64 3 0.00 0.00 27179.00 
64 4 0.00 0.00 0.00 
64 5 0.00 0.00 0.00 
64 6 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS 
* 
************************ 

*********************************** 
" RESULTS FOR LOAD CASE # 1 ;, 
*********************************** 

0.00 0.00 
0.00 0.00 
0.00 0.00 

365785.00 0.00 
0.00-525709.00 
0.00 0.00 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700E+00 
0.500E+00 
0.500E+00 
0.350E+00 
0.350E+00 

************************** 

* CONVERGENCE REPORT ,', 
************************** 

The solution converged in 11 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ 
FXX 
FYY 
MXX 

0.174 
0.170 
0.014 

10.644 

Kips 
Kips 
Kips 
Ki p-i n 
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MYV = 0.000 Kip-in 
MZZ = 6.167 Kip-in 

summary of Displacements at pile Heads 

Node X y Z 
Ci n) Cin) Ci n) 

1 9.3342 4.1080 0.0110 
2 9.3344 4.3584 1. 5012 
3 9.5847 4.1106 -0.4582 
4 9.5845 4.3589 1.1243 
5 9.8305 4.1112 -0.9370 
6 9.8299 4.3562 0.5392 

Fi nal Displacements 

Load Case # 1 
Node X Y Z Rx Ry Rz 

Ci n) Ci n) Ci n) Crad) Crad) Crad) 

pile Number 1 
1 9.3342 4.1080 0.0110 0.0014 -0.0048 0.0007 

65 8.9978 4.0029 0.0154 0.0017 -0.0052 0.0007 
66 8.6328 3.8783 0.0191 0.0020 -0.0056 0.0007 
67 8.2300 3.7279 0.0269 0.0025 -0.0063 0.0006 
68 7.7827 3.5469 0.0332 0.0029 -0.0069 0.0006 
69 7.2982 3.3399 0.0378 0.0032 -0.0074 0.0005 
70 6.7837 3.1117 0.0408 0.0035 -0.0078 0.0005 
71 6.2466 2.8669 0.0422 0.0037 -0.0081 0.0005 
72 5.6942 2.6101 0.0421 0.0039 -0.0083 0.0004 
73 5.1336 2.3460 0.0406 0.0039 -0.0083 0.0004 
74 4.5963 2.0910 0.0387 0.0040 -0.0083 0.0003 
75 4.0617 1. 8362 0.0370 0.0039 -0.0083 0.0003 
76 3.5353 1. 5849 0.0364 0.0039 -0.0081 0.0003 
77 3.0232 1. 3407 0.0370 0.0037 -0.0078 0.0002 
78 2.5312 1.1074 0.0389 0.0035 -0.0075 0.0002 
79 2.0656 0.8884 0.0419 0.0033 -0.0070 0.0002 
80 1.6320 0.6873 0.0461 0.0030 -0.0065 0.0002 
81 1.2362 0.5073 0.0515 0.0026 -0.0058 0.0002 
82 0.8830 0.3510 0.0577 0.0022 -0.0051 0.0002 
83 0.5743 0.2193 0.0641 0.0019 -0.0045 0.0001 
84 0.3077 0.1107 0.0697 0.0015 -0.0038 0.0001 
85 0.0760 0.0212 0.0736 0.0013 -0.0034 0.0001 
86 -0.1310 -0.0551 0.0753 0.0011 -0.0031 0.0001 
87 -0.3245 -0.1242 0.0750 0.0010 -0.0029 0.0001 
88 -0.5135 -0.1909 0.0738 0.0010 -0.0029 0.0001 

pile Number 2 
2 9.3344 4.3584 1. 5012 0.0013 -0.0047 0.0007 

89 9.0015 4.2595 1.4836 0.0016 -0.0052 0.0007 
90 8.6364 4.1385 1.4655 0.0019 -0.0056 0.0007 
91 8.2304 3.9894 1. 4473 0.0025 -0.0064 0.0006 
92 7.7781 3.8075 1. 4282 0.0029 -0.0070 0.0006 
93 7.2882 3.5984 1.4083 0.0033 -0.0075 0.0005 
94 6.7687 3.3671 1.3880 0.0036 -0.0079 0.0005 
95 6.2271 3.1182 1. 3675 0.0038 -0.0082 0.0005 
96 5.6700 2.8558 1. 3471 0.0040 -0.0083 0.0004 
97 5.1041 2.5838 1.3267 0.0041 -0.0084 0.0004 
98 4.5615 2.3189 1.3071 0.0041 -0.0084 0.0003 
99 4.0227 2.0525 1. 2875 0.0041 -0.0083 0.0003 

100 3.4935 1.7882 1. 2678 0.0041 -0.0081 0.0003 
101 2.9796 1. 5295 1.2481 0.0040 -0.0078 0.0002 
102 2.4865 1.2795 1. 2283 0.0038 -0.0075 0.0002 
103 2.0198 1.0417 1. 2086 0.0036 -0.0070 0.0002 
104 1. 5858 0.8196 1.1892 0.0033 -0.0065 0.0002 
105 1.1910 0.6168 1.1704 0.0030 -0.0058 0.0002 
106 0.8414 0.4368 1.1536 0.0026 -0.0051 0.0002 
107 0.5397 0.2811 1.1383 0.0022 -0.0043 0.0001 
108 0.2829 0.1484 1.1240 0.0019 , -0.0037 0.0001 
109 0.0626 0.0345 1.1101 0.0017 -0.0032 0.0001 
110 -0.1330 -0.0667 1.0966 0.0015 -0.0029 0.0001 
111 -0.3153 -0.1611 1.0843 0.0014 -0.0028 0.0001 
112 -0.4927 -0.2530 1.0733 0.0014 -0.0027 0.0001 

pile Number 3 
3 9.5847 4-.1106 -0.4582 0.0014 -0.0048 0.0007 

113 9.2445 4.0047 -0.4440 0.0017 -0.0053 0.0007 
114 8.8742 3.8815 -0.4306 0.0019 -0.0057 0.0007 
115 8.4638 3.7346 -0.4111 0.0024 -0.0065 0.0006 
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116 8.0053 3.5594 -0.3931 0.0028 -0.0071 0.0006 
117 7.5056 3.3593 -0.3766 0.0031 -0.0077 0.0005 
118 6.9719 3.l383 -0.3614 0.0034 -0.0081 0.0005 
119 6.4110 2.8999 -0.3476 0.0036 -0.0085 0.0005 
120 5.8303 2.6479 -0.3348 0.0038 -0.0087 0.0004 
121 5.2377 2.3864 -0.3224 0.0039 -0.0088 0.0004 
122 4.6688 2.l323 -0.3106 0.0040 -0.0088 0.0003 
123 4.1050 1. 8781 -0.2989 0.0039 -0.0087 0.0003 
124 3.5538 1. 6279 -0.2872 0.0038 -0.0084 0.0003 
125 3.0221 1. 3854 -0.2748 0.0037 -0.0081 0.0002 
126 2.5156 1.1538 -0.2614 0.0035 -0.0076 0.0002 
127 2.0402 0.9360 -0.2469 0.0033 -0.0071 0.0002 
128 1.6012 0.7348 -0.2315 0.0030 -0.0065 0.0002 
129 1.2043 0.5529 -0.2151 0.0027 -0.0058 0.0002 
l30 0.8537 0.3921 -0.1992 0.0023 -0.0051 0.0002 
l31 0.5504 0.2529 -0.1846 0.0020 -0.0043 0.0001 
l32 0.2915 0.l340 -0.1721 0.0017 -0.0037 0.0001 
l33 0.0696 0.0319 -0.1624 0.0015 -0.0032 0.0001 
l34 -0.1260 -0.0581 -0.1560 0.00l3 -0.0029 0.0001 
l35 -0.3065 -0.1412 -0.1527 0.00l3 -0.0027 0.0001 
l36 -0.4812 -0.2217 -0.1517 0.0012 -0.0027 0.0001 

pile Number 4 
4 9.5845 4.3589 1.1243 0.0014 -0.0049 0.0007 

l37 9.2391 4.2519 1.1093 0.0017 -0.0054 0.0007 
l38 8.8609 4.1257 1.0939 0.0020 -0.0058 0.0007 
l39 8.4412 3.9748 1. 0787 0.0025 -0.0066 0.0006 
140 7.9744 3.7950 1.0624 0.0029 -0.0072 0.0006 
141 7.4694 3.5912 1.0453 0.0032 -0.0077 0.0005 
142 6.9346 3.3677 1.0276 0.0034 -0.0081 0.0005 
143 6.3778 3.1284 1.0097 0.0036 -0.0084 0.0005 
144 5.8056 2.8769 0.9917 0.0038 -0.0086 0.0004 
145 5.2248 2.6165 0.9738 0.0039 -0.0086 0.0004 
146 4.6683 2.3626 0.9566 0.0040 -0.0086 0.0003 
147 4.1160 2.1066 0.9394 0.0040 -0.0085 0.0003 
148 3.5735 1. 8515 0.9222 0.0039 -0.0083 0.0003 
149 3.0466 1.6000 0.9048 0.0039 -0.0080 0.0002 
150 2.5409 1. 3550 0.8875 0.0037 -0.0077 0.0002 
151 2.0624 1.1194 0.8703 0.0036 -0.0072 0.0002 
152 1.6176 0.8963 0.8537 0.0034 -0.0066 0.0002 
153 1.2l33 0.6888 0.8376 0.0031 -0.0059 0.0002 
154 0.8557 0.5002 0.8237 0 .. 0028 -0.0052 0.0002 
155 0.5477 0.3317 0.8115 0.0025 -0.0044 0.0001 
156 0.2864 0.1828 0.8000 0.0022 -0.0037 0.0001 
157 0.0630 0.0498 0.7887 0.0020 -0.0032 0.0001 
158 -0.l347 -0.0723 0.7775 0.0018 -0.0029 0.0001 
159 -0.3188 -0.1886 0.7673 0.0018 -0.0028 0.0001 
160 -0.4979 -0.3027 0.7584 0.0018 -0.0028 0.0001 

pile Number 5 
5 9.8305 4.1112 -0.9370 0.0016 -0.0046 0.0007 

161 9.5000 3.9973 -0.9143 0.0018 -0.0052 0.0007 
162 9.l366 3.8686 -0.8922 0.0020 -0.0056 0.0007 
163 8.7287 3.7193 -0.8627 0.0024 -0.0065 0.0006 
164 8.2668 3.5446 -0.8344 0.0028 -0.0072 0.0006 
165 7.7582 3.3478 -0.8072 0.0031 -0.0079 0.0005 
166 7.2105 3.l320 -0.7807 0.0033 -0.0084 0.0005 
167 6.6317 2.9006 -0.7546 0.0035 -0.0088 0.0005 
168 6.0308 2.6574 -0.7287 0.0037 -0.0090 0.0004 
169 5.4168 2.4061 -0.7028 0.0038 -0.0092 0.0004 
170 4.8263 2.1620 -0.6783 0.0038 -0.0092 0.0003 
171 4.2398 1. 9173 -0.6538 0.0038 -0.0090 0.0003 
172 3.6650 1. 6751 -0.6295 0.0037 -0.0088 0.0003 
173 3.1095 1. 4387 -0.6053 0.0036 -0.0084 0.0002 
174 2.5810 1.2112 -0.5812 0.0034 -0.0080 0.0002 
175 2.0862 0.9954 -0.5566 0.0032 -0.0074 0.0002 
176 1.6314 0.7936 -0.53l3 0.0030 -0.0067 0.0002 
177 1.2221 0.6084 -0.5053 0.0027 -0.0060 0.0002 
178 0.8627 0.4414 -0.4814 0.0024 -0.0052 0.0002 
179 0.5539 0.2930 -0.4600 0.0022 -0.0044 0.0001 
180 0.2922 0.1620 -0.4418 0.0019 -0.0037 0.0001 
181 0.0697 0.0454 -0.4278 0.0017 -0.0032 0.0001 
182 -0.1248 -0.0606 -0.4181 0.0016 -0.0029 0.0001 
183 -0.3031 -0.1605 -0.4128 0.0015 -0.0027 0.0001 
184 -0.4750 -0.2580 -0.4111 0.0015 -0.0027 0.0001 

pile Number 6 
6 9.8299 4.3562 0.5392 0.0018 -0.0048 0.0007 

185 9.4903 4.2294 0.5317 0.0020 -0.0053 0.0007 
186 9.1154 4.0873 0.5234 0.0022 -0.0058 0.0007 
187 8.6951 3.9254 0.5171 0.0026 -0.0067 0.0006 
188 8.2222 3.7402 0.5093 0.0029 -0.0074 0.0006 
189 7.7066 3.5352 0.5001 0.0032 -0.0079 0.0005 
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190 7.1576 3.3140 
191 6.5842 3.0801 
192 5.9943 2.8370 
193 5.3951 2.5871 
194 4.8203 2.3446 
195 4.2487 2.1005 
196 3.6862 1. 8569 
197 3.1385 1.6161 
198 2.6121 1.3802 
199 2.1141 1.1518 
200 1.6519 0.9336 
201 1. 2332 0.7281 
202 0.8649 0.5378 
203 0.5498 0.3639 
204 0.2851 0.2058 
205 0.0617 0.0609 
206 -0.1335 -0.0748 
207 -0.3143 -0.2057 
208 -0.4901 -0.3349 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(Sum of NF+FF Soil spring 
x Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

0.4897 
0.4785 
0.4670 
0.4555 
0.4445 
0.4335 
0.4223 
0.4112 
0.4005 
0.3906 
0.3817 
0.3738 
0.3682 
0.3638 
0.3597 
0.3551 
0.3494 
0.3436 
0.3385 

soil 
Loads) 

7330.9172 
3773.9378 

43209.4433 
26273.8545 

Summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pi le 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0. 12613E+04 
-0. 11740E+05 
0.46691E+04 

-0.95854E+04 
0.92606E+04 

-0. 54161E+04 

2. pile Shear Force 

pile Maximum 
# Shear 
1 0.10736E+04 
2 0.13207E+04 
3 0.10680E+04 
4 o . 13484E+04 
5 0.11129E+04 
6 0.14078E+04 

Minimum 
Force 

-0.23020E+04 
-0.20981E+05 
0.20923E+03 

-0.18505E+05 
0.53746E+03 

-0.12102E+05 

in 2 Direction 

Minimum 
shear 

-0.20645E+04 
-0.28162E+04 
-0. 19511E+04 
-0.28471E+04 
-0.19287E+04 
-0.28083E+04 

(Kips) 

3. pile shear Force in 3 Direction (Kips) 

pi 1 e 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Shear 

0.11168E+04 
0.14426E+04 
0.90253E+03 
0.12011E+04 
0.71466E+03 
0.91486E+03 

Minimum 
shear 

-0. 69384E+03 
-0. 82727E+03 
-0. 57045E+03 
-0.68838E+03 
-0.46780E+03 
-0.52651E+03 

4. Bending Moment About 2 Axis (Kip-ft) 

pi 1 e pi le At 
# Node Depth Maximum 

Below cap Moment 
1 1 O.OOOOOE+OO 0.3886E+05 
2 2 O.OOOOOE+OO 0.5174E+05 
3 3 O.OOOOOE+OO 0.3125E+05 
4 4 O.OOOOOE+OO 0.4440E+05 
5 5 O.OOOOOE+OO 0.2517E+05 
6 6 O.OOOOOE+OO 0.3367E+05 

0.0034 
0.0035 
0.0037 
0.0037 
0.0038 
0.0038 
0.0038 
0.0037 
0.0036 
0.0035 
0.0033 
0.0031 
0.0028 
0.0026 
0.0023 
0.0022 
0.0021 
0.0020 
0.0020 

Kips 
Kips 
Kips 
Kips 

At 
Depth 

Below cap 
0.10425E+03 
0.98880E+02 
0.10425E+03 
0.10425E+03 
0.10425E+03 
0.98880E+02 
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-0.0083 
-0.0086 
-0.0088 
-0.0089 
-0.0089 
-0.0088 
-0.0086 
-0.0084 
-0.0080 
-0.0075 
-0.0069 
-0.0061 
-0.0053 
-0.0045 
-0.0038 
-0.0032 
-0.0029 
-0.0027 
-0.0027 

Minimum 
Moment 

0.0005 
0.0005 
0.0004 
0.0004 
0.0003 
0.0003 
0.0003 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

-0.2419E+05 
-0.3013E+05 
-0.1929E+05 
-0.2452E+05 
-0.1509E+05 
-0.1856E+05 
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5. Bending Moment About 3 Axis (Kip-ft) 

pile pile At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 0.5719E+05 0.10425E+03 
2 2 O.OOOOOE+OO 0.7676E+05 0.98880E+02 
3 3 O.OOOOOE+OO 0.5436E+05 0.98880E+02 
4 4 O.OOOOOE+OO 0.7714E+05 0.98880E+02 
5 5 O.OOOOOE+OO 0.5570E+05 0.98880E+02 
6 6 O.OOOOOE+OO 0.7898E+05 0.98880E+02 

***************************************** 

* ANALYTICAL FORCE RESULTS FOR PIER * 
***************************************** 

ELEM PROP NODE LOAD FAX F22 F33 M22 
NO. NO. NO. CASE (Kips) (Kips) (Kips) (Kip-ft) 

- Connector Beam Segments 
1 1 64 1 -425.99 -8055.34 -2541.08 38116.14 

0.00 
1 47 425.99 8055.34 2541.08 0.00 

0.00 
2 1 64 1 1471.21 22907.07 -1849.75 27746.25 

0.00 
1 4 -1471.21 -22907.07 1849.75 0.00 

0.00 
3 1 64 1 567.67 23782.61 2043.43 -30651.49 

0.00 
1 37 -567.67 -23782.61 -2043.43 0.00 

0.00 
4 1 64 1 -1275.28 -11455.33 930.59 -13958.90 

0.00 
1 3 1275.28 11455.33 -930.59 0.00 

0.00 

************************************************** 
ANALYTICAL PILE CAP - SHELL STRESS RESULTS 

************************************************** 

********************** 
DAMPING FORCES 

********************** 

Node # FXX FYY 
Kip 

FZZ 
Kip 

MXX 
Kip Kip Kip 

************************************ 
UNIAXIAL INTERACTION DIAGRAM 

************************************ 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

Minimum 
Moment 

-0.4383E+05 
-0.5943E+05 
-0.4172E+05 
-0.6031E+05 
-0.4128E+05 
-0.5985E+05 

M33 TORQUE 
(Kip-ft) (Kip-ft) 

·k~':*1:* ... ·:i:·k ... ': 16151. 52 

0.00 -16151. 52 

343606.02 -66186.62 

0.00 66186.62 

356739.10 5878.54 

0.00 -5878.54 
......... -I .... ·.i .... :;i;"!.,·; 45597.61 

0.00 -45597.61 

MYY MZZ 
Ki P 

Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Fa~tors used 
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phi Factor for concrete control 
phi Factor for steel in compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

0.7500 
0.9000 
0.9500 
1.0000 

units for Axial Force: Kips, units for Moment: Kip-ft 

Axial Moment(+3) Moment(-2) Moment(-3) Moment(+2) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 0.1572E+06 0.1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 0.1777E+06 0.1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 0.1877E+06 0.1877E+06 0.1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 0.1877E+06 0.1877E+06 0.1877E+06 
-0.1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 0.1773E+06 0.1773E+06 0.1773E+06 0.1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 0.1361E+06 0.1361E+06 0.1361E+06 0.1361E+06 
-0.5139E+05 0.1319E+06 0.1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 0.1279E+06 
-0.5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 0.1239E+06 
-0. 5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100E+06 0.1120E+06 
-0. 5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 0.1019E+06 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 0.9753E+05 

! -> pile Cross section Number = 2! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2923E+05 0.1203E+06 0.1203E+06 0.1203E+06 
0.2532E+05 0.1265E+06 0.1265E+06 0.1265E+06 
0.2177E+05 0.1346E+06 0.1346E+06 0.1346E+06 
0.1803E+05 0.1432E+06 0.1432E+06 0.1432E+06 
0.1444E+05 0.1490E+06 0.1490E+06 0.1490E+06 
0.1088E+05 0.1475E+06 0.1475E+06 0.1475E+06 
0.7226E+04 0.1453E+06 0.1453E+06 0.1453E+06 
0.3610E+04 0.1484E+06 0.1484E+06 0.1484E+06 

-0.4144E-01 0.1502E+06 0.1502E+06 0.1502E+06 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1203E+06 
0.1265E+06 
0.1346E+06 
0.1432E+06 
0.1490E+06 
0.1475E+06 
0.1453E+06 
0.1484E+06 
0.1502E+06 
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-0.S800E+04 0.1268E+06 
-0. 1170E+OS 0.130SE+06 
-0. 1744E+OS 0.1337E+06 
-0.2328E+OS 0.1339E+06 
-0.2902E+OS 0.1292E+06 
-0.3498E+OS 0.1218E+06 
-0.4119E+OS 0.1107E+06 
-0.4369E+OS 0.10S0E+06 
-0.4S72E+OS 0.998SE+OS 
-0.4823E+OS 0.927SE+OS 
-0.S091E+OS 0.8466E+OS 
-0.S3S0E+OS 0.7S61E+OS 
-0.SS8SE+OS 0.6814E+OS 
-0.S832E+OS 0.S940E+OS 
-0.6098E+OS 0.4891E+OS 
-0.6386E+OS 0.3943E+OS 
-0.6616E+OS 0.3020E+OS 
-0.6883E+OS 0.1921E+OS 

P6-LCS.out 
0.1268E+06 
0.130SE+06 
0.1337E+06 
o . 1339E+06 
0.1292E+06 
0.1218E+06 
0.1l07E+06 
0.10S0E+06 
0.998SE+OS 
0.927SE+OS 
0.8466E+OS 
0.7644E+OS 
0.68S4E+OS 
0.6011E+OS 
0.S047E+OS 
0.3943E+OS 
0.3020E+OS 
0.1921E+OS 

0.1268E+06 
0.130SE+06 
0.1337E+06 
0.1339E+06 
0.1292E+06 
0.1218E+06 
0.1l07E+06 
0.10S0E+06 
0.998SE+OS 
0.927SE+OS 
0.8466E+OS 
0.7S61E+OS 
0.6814E+OS 
0.S940E+OS 
0.4891E+OS 
0.3943E+OS 
0.3020E+OS 
0.1921E+OS 

0.1268E+06 
0.130SE+06 
0.1337E+06 
0.1339E+06 
0.1292E+06 
0.1218E+06 
0.1l07E+06 
0.10S0E+06 
0.998SE+OS 
0.927SE+OS 
0.8466E+OS 
0.7644E+OS 
0.68S4E+OS 
0.6011E+OS 
0.S047E+OS 
0.3943E+OS 
0.3020E+OS 
0.1921E+OS 

****************************************************** 
..... FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES * 
* PIER # 1 * 
****************************************************** 

Maximum/Minimum pi 1 e Forces 
value Load 

Max Shear in 2 Direction 0.1408E+04 Kip 1 
Min Shear in 2 Direction -0.2847E+04 Kip 1 
Max Shear in 3 Direction 0.1443E+04 Kip 1 
Min Shear in 3 Direction -0.8273E+03 Kip 1 
Max Moment about 2 Axis 0.S174E+OS Kip-ft 1 
Min Moment about 2 Axis -0.3013E+OS Kip-ft 1 
Max Moment About 3 Axis 0.7898E+OS Kip-ft 1 
Min Moment About 3 Axis -0.6031E+OS K~p-ft 1 
Max Axial Force 0.9261E+04 K~p 1 
Min Axial Force -0.2098E+OS K1P 1 
Absolute Max Torque 0.4661E+02 Kip-ft 1 
Max Demand/capacity Ratio 0.S846E+00 1 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.13S8E+04 Kip 1 
Min Axial soil Force -0. 1132E+04 Kip 1 
Max Lateral Force in X dir 0.1212E+04 Kip 1 
Min Lateral Force in X dir -0. 1271E+04 Kip 1 
Max Lateral Force in y dir 0.6313E+03 Kip 1 
Min Lateral Force in y di r -0.6444E+03 Kip 1 
Max Torsional soil Force 0.2669E+04 Kip-ft 1 

Maximum/Minimum pi 1 e Displacements 

Max Axial Displacement 0.lS01E+01 in 1 
Min Axial Displacement -0.9370E+00 in 1 
Max Displacement in X 0.9830E+01 in 1 
Min Displacement in X -O.S13SE+OO in 1 
Max Displacement in y 0.43S9E+01 in 1 
Min Displacement in y -0.3349E+00 in 1 

Maximum/Minimum column Forces 
value Load 

Max Axial Force O.OOOOE+OO Kip 0 
Min Axial Force O.OOOOE+OO Kip 0 
Max shear in 2 Direction O.OOOOE+OO Kip 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 
Max Shear in 3 Direction O.OOOOE+OO Kip 0 
Min Shear in 3 Direction O.OOOOE+OO Kip 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 
Mln Moment about 3 Axis O.OOOOE+OO Kip-ft 0 

Absolute Max Torque 0.1000E+06 Kip-ft 1 

Maximum/Minimum pier cap Forces 

Max Axial Force O.OOOOE+OO Kip 0 
Min Axial Force O.OOOOE+OO Kip 0 
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comb. pi 1 e 

0 6 
0 4 
0 2 
0 2 
0 2 
0 2 
0 6 
0 4 
0 5 
0 2 
0 6 
0 2 

0 2 
0 5 
0 6 
0 4 
0 2 
0 2 
0 1 

0 2 
0 5 
0 5 
0 1 
0 4 
0 6 

Comb. column 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 

0 
0 
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Max shear in 2 Direction O.OOOOE+OO Kip 0 0 
Min shear in 2 Direction O.OOOOE+OO Kip 0 0 
Max shear in 3 Direction O.OOOOE+OO Kip 0 0 
Min shear in 3 Direction O.OOOOE+OO Kip 0 0 
Max Torque -0.1000E+06 Kip-ft 1 0 
Min Torque O.OOOOE+OO Kip-ft 0 0 
Max Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 2 Axis O.OOOOE+OO Kip-ft 0 0 
Max Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 
Min Moment about 3 Axis O.OOOOE+OO Kip-ft 0 0 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
Deltaz 
Thetax 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1103E-02 0.4754E-04-0.1589E-04 0.3012E-07-0.2882E-06 0.2616E-08 
0.4754E-04 0.9192E-03-0.6778E-05 0.1020E-06-0.3767E-07-0.1056E-07 

-0.1589E-04-0.6778E-05 0.1315E-04-0.1861E-08 0.8473E-08 0.8764E-09 
0.3012E-07 0.1020E-06-0.1861E-08 0.1493E-09-0.3676E-I0 0.3495E-I0 

-0.2882E-06-0.3767E-07 0.8473E-08-0.3676E-I0 0.3696E-09 0.2903E-I0 
0.2616E-08-0.1056E-07 0.8764E-09 0.3495E-I0 0.2903E-I0 0.2767E-08 

************************************************************************ 
Foundation stiffness for given loads 
************************************************************************ 

STIFFNESS 

Del tax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx 0.1148E+04-0.1863E+02 0.8150E+03 0.9602E+04 0.8764E+06-0.1073E+05 
Fy -0.1863E+02 0.1182E+04 0.4631E+03-0.7974E+06 0.1486E+05 0.1429E+05 
Fz 0.8150E+03 0.4631E+03 0.7801E+05 0.2290E+06-0.1082E+07-0.1526E+05 
Mx 0.9602E+04-0.7974E+06 0.2290E+06 0.7432E+I0 0.6683E+09-0.1040E+09 
My 0.8764E+06 0.1486E+05-0.1082E+07 0.6683E+09 0.3486E+I0-0.4544E+08 
Mz -0.1073E+05 0.1429E+05-0.1526E+05-0.1040E+09-0.4544E+08 O.3632E+09 

************************************************************************ 
Foundation Stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

stiffness in standard X-Y-Z 

Deltax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx O.1148E+04-0.8150E+03-0.1863E+02 O.9602E+04 O.1073E+05 O.8764E+06 
Fy -0.8150E+03 O.7801E+05-0.4631E+03-0.2290E+06-0.1526E+05 O.1082E+07 
Fz -O.1863E+02-0.4631E+03 O.1182E+04-0.7974E+06-0.1429E+05 O.1486E+05 
Mx 0.9602E+04-0.2290E+06-0.7974E+06 O.7432E+I0 O.1040E+09 O.6683E+09 
My O.1073E+05-0.1526E+05-0.1429E+05 0.1040E+09 0.3632E+09 O.4544E+08 
Mz O.8764E+06 O.1082E+07 O.1486E+05 0.6683E+09 O.4544E+08 O.3486E+I0 
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! 

-------------------------------------------------------------! 

The 

The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
Cliff Hays, Mark williams, Petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 

including but not limited to, any implied 
warranty of fitness for a particular purpose 

or accuracy of the FB-pier software 
developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike McVay, Cliff Hays 
Mark williams, petros christou, Jae H. chung. 

Civil & coastal Engineering, university of Florida 
Supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------! 

Analysis Start Time 
Analysis End Time 
Analysis Duration 

.**************************************** 

.**************************************** 

.**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

P7-lCS.IN 
3-15-2011 
432478881 

CRC j WSDOT j ODOT 
columbia River crossing 
R. Turton 
NRH 

project client 
project Name 
project Manager 
computed by 
project Description SB - pier 7 - liquefaction + Contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soi 1 Response Forces 
soil Data' per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain Curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pi er YES 

NO 
NO 

Analysis Units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 

* CONTROL INFORMATION 
*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 
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NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior Option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP sprin~ option 
-> NO spnng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP Spring stiffness (TSTIF) 

********************* 
"J. SOIL BEHAVIOR 
********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / Cyclic Load (KCYC) 0 
KCYC = 0 -> Static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pil e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the X-Axis 
v-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the X Direction: (inches) 
90.00 180.00 180.00 90.00 
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Grid spacing in the Y Direction: (inches) 
90.00 360.00 360.00 90.00 

************************ 
ANALYSIS OPTIONS 

************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
INPUT SOIL DATA - GIVEN BY LAYER * 

**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbs/inA3 pcf 

1 1 1 0.4500E+02 0.1250E+03 o .1367E+03 
0.4500E+02 0.1250E+03 o .1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) 1 bs/i nA3 pcf 

1 2 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED 

1 

- USER DEFINED 

2 

Z value 
in 

O.OOOE+OO 
0.380E+00 
0.760E+00 
0.1l4E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

Z value 
in 

O.OOOE+OO 
0.380E+00 
0.760E+00 
0.1l4E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

LAYERED T-Theta CURVES 

SOIL SET # 1 

TOP 
T Value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

TOP 
T value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

SET LAYER MODEL SHEAR M. 
ksi 

1 1 1 0.3500E+01 
0.3500E+01 

SET LAYER MODEL SHEAR M. 

BOTTOM 
Z value 

in 
O.OOOE+OO 
0.380E+00 
0.760E+00 
0.1l4E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

T value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 

BOTTOM 
Z value 

in 
O.OOOE+OO 
0.380E+00 
0.760E+00 
0.1l4E+01 
0.152E+01 
0.265E+01 
0.379E+01 
0.493E+01 
0.606E+01 
0.720E+01 

TAU MAX 
psf 

0.1l52E+04 
0.1l52E+04 

TAU MAX 

T value 
psi 

O.OOOE+OO 
0.432E+02 
0.537E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
0.559E+02 
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ksi psf 

1 2 1 0.3500E+01 0.1152E+04 
0.3500E+01 0.1152E+04 

PILE TIP SOIL PARAMETERS 

SOIL SET # 1 

USER DEFINED 
Q value T value 

in lbs 
1 O.OOOE+OO O.OOOE+OO 
2 0.222E+00 0.362E+07 
3 0.444E+00 0.624E+07 
4 0.667E+00 0.S29E+07 
5 0.SS9E+00 0.995E+07 
6 0.111E+01 o . 113E+OS 
7 o . 133E+01 0.125E+OS 
S 0.156E+01 0.136E+OS 
9 0.17SE+01 0.145E+OS 

10 0.200E+01 0.153E+OS 

************************************* 
* PILE SEGMENT INFORMATION DATA " 
************************************* 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 9.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress Strain properties 

Concrete strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

2 
lS0.0000 in 

1 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied = 2) 
confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 
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- Steel and confinement Data 

Yield Stress of Confinement Steel 
spacing between confinement Steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 ksi 
6.000 in 

0.7500 in 
1.00 in 

424.00 i nA2 

Layer # Bars/strands Area Layer Dia. 
i nA2 in 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile set segment 2 

Section pile Length (L) = 115.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the users Guide for Details) 

- Concrete Stress Strain properties 

Concrete strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- steel and confinement Data 

Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

confi nement Fl ag 1 

ft 

(NOTE: None = 0, confined - spiral only 1,confined - shell 

- Steel and confinement Data 

Yield Stress of confinement steel 60.00 
spacing between confinement steel 6.000 
Diameter of confinement Steel 0.7500 
Outer shell Thickness 1.00 

- Total Area of Steel Reinforcement 424.00 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 
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WARNING : The number of bars is changed to a multiple 

of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a multiple 
of 4. This 1S to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.8290E+07 0.8889E+00 0.9952E+07 0.1111E+01 0.1134E+08 
0.1333E+01 0.1253E+08 0.1556E+01 0.1357E+08 0.1778E+01 0.1448E+08 
0.2000E+01 0.1530E+08 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the User. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile Set) 
1, 2, 3, 4, 5, 6 

Total Length for Each pile Set 

pile Set 
1 

Length 
1488.96 

************************************* 
.... , INPUT FOR STRUCTURAL ANALYSIS 
************************************* 

Number of Joi nts 82 
Number of Different Element Types 3 
Number of Load conditions 1 

WARNING pier columns and cap are linear 
No p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
~ MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS ;, 
****************************************************************** 

********************************************** 
;, PILE CAP PROPERTIES - USING SHELL ELEMENTS * 
********************************************** 

Modulus of Elasticity 
poissons Ratio 

0.4224E+04 (ksi) 
0.2000 
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shear Modulus 
self weight 
Thickness 

P7-LCS.out 
0.1760E+04 (ksi) 

160.0000 (pcf) 
0.1900E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE: These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress Concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY ,;': 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 

* GENERAL LOAD DATA 
************************* 

1 
51984. 

0.98770E+10 
0.98770E+10 
0.98770E+10 

(inA2) 
(inA4) 
(inA4) 
(inA4) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 

The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX MYY MZZ 

(Ki ps) (Ki ps) (Ki ps) (Kip-ft) (Ki p-ft) (Kip-ft) 
82 1 5138.00 0.00 0.00 0.00 0.00 0.00 
82 2 0.00 8538.00 0.00 0.00 0.00 0.00 
82 3 0.00 0.00 25358.00 0.00 0.00 0.00 
82 4 0.00 0.00 0.00 572772.00 0.00 0.00 
82 5 0.00 0.00 0.00 0.00-183240.00 0.00 
82 6 0.00 0.00 0.00 0.00 0.00 5763.00 

************************ 

ANALYSIS RESULTS 

************************ 

*********************************** 
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1, RESULTS FOR LOAD CASE # 1 1, 

*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 
5 
6 

X-PYM 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 
0.500E+00 
0.700E+00 

Y-PYM 
0.700E+00 
0.700HOO 
O. SOOHOO 
0.500HOO 
0.350E+00 
0.350E+00 

************************** 
* CONVERGENCE REPORT 1, 
************************** 

The solution converged in 5 Iterations 

Summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 0.100 Kips 
FXX = 0.042 Kips 
FYY = 4.420 Kips 
MXX = 0.085 Ki p-i n 
MYY = 0.000 Kip-in 
MZZ = 2.337 Ki p-i n 

summary of Displacements at pil e Heads 

Node X Y Z 
Ci n) Ci n) Ci n) 

1 0.7235 1.1028 0.1735 
2 0.7234 1.1289 0.3279 
3 0.7502 1.1055 0.0354 
4 0.7497 1.1297 0.2060 
5 0.7729 1.1064 -0.1453 
6 0.7722 1.1284 0.0198 

Fi nal Displacements 

Load case # 1 
Node X Y Z Rx 

Ci n) Ci n) Ci n) Crad) 

pi le Number 1 
1 0.7235 1.1028 0.1735 0.0006 

83 0.6895 1.0681 0.1721 0.0008 
84 0.6530 1.0249 0.1701 0.0010 
85 0.6148 0.9752 0.1681 0.0011 
86 0.5754 0.9205 0.1655 0.0012 
87 0.5353 0.8623 0.1625 0.00l3 
88 0.4947 0.8015 0.1594 0.00l3 
89 0.4541 0.7389 0.1562 0.00l3 
90 0.4l36 0.6751 0.1530 0.0014 
91 0.3736 0.6110 0.1498 0.0014 
92 0.3153 0.5160 0.1451 0.00l3 
93 0.2597 0.4239 0.1408 0.00l3 
94 0.2077 0.3371 0.l372 0.0012 
95 0.1607 0.2582 0.l346 0.0011 
96 0.1195 0.1891 0.l329 0.0009 
97 0.0846 0.l311 0.l318 0.0007 
98 0.0560 0.0844 0.l311 0.0006 
99 0.0332 0.0482 o .l303 0.0004 

100 0.0155 0.0211 0.1293 0.0003 
101 0.0018 0.0014 0.1280 0.0002 
102 -0.0089 -0.0l30 0.1264 0.0002 
103 -0.0177 -0.0240 0.1247 0.0001 
104 -0.0253 -0.0331 0.1231 0.0001 
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Ry Rz 
Crad) Crad) 

-0.0007 0.0001 
-0.0007 0.0001 
-0.0008 0.0001 
-0.0008 0.0001 
-0.0008 0.0001 
-0.0009 0.0001 
-0.0009 0.0001 
-0.0009 0.0001 
-0.0008 0.0001 
-0.0008 0.0000 
-0.0008 0.0000 
-0.0008 0.0000 
-0.0007 0.0000 
-0.0006 0.0000 
-0.0005 0.0000 
-0.0004 0.0000 
-0.0004 0.0000 
-0.0003 0.0000 
-0.0002 0.0000 
-0.0002 0.0000 
-0.0001 0.0000 
-0.0001 0.0000 
-0.0001 0.0000 
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105 -0.0325 -0.0412 0.1218 0.0001 -0.0001 0.0000 
106 -0.0395 -0.0490 0.1207 0.0001 -0.0001 0.0000 

pile Number 2 
2 0.7234 1.1289 0.3279 0.0006 -0.0006 0.0001 

107 0.6947 1. 0950 0.3220 0.0008 -0.0006 0.0001 
108 0.6621 1. 0527 0.3156 0.0010 -0.0007 0.0001 
109 0.6265 1.0039 0.3100 0.0011 -0.0008 0.0001 
110 0.5888 0.9502 0.3042 0.0012 -0.0008 0.0001 
111 0.5495 0.8928 0.2983 0.0012 -0.0008 0.0001 
112 0.5091 0.8324 0.2924 0.0013 -0.0009 0.0001 
113 0.4680 0.7698 0.2864 0.0013 -0.0009 0.0001 
114 0.4266 0.7059 0.2805 0.0014 -0.0009 0.0001 
115 0.3853 0.6413 0.2745 0.0014 -0.0009 0.0000 
116 0.3250 0.5456 0.2658 0.0013 -0.0008 0.0000 
117 0.2673 0.4527 0.2577 0.0013 -0.0008 0.0000 
118 0.2135 0.3651 0.2502 0.0012 -0.0007 0.0000 
119 0.1647 0.2847 0.2434 0.0011 -0.0006 0.0000 
120 0.1218 0.2134 0.2376 0.0009 -0.0006 0.0000 
121 0.0856 0.1524 0.2326 0.0008 -0.0005 0.0000 
122 0.0561 0.1022 0.2282 0.0006 -0.0004 0.0000 
123 0.0327 0.0621 0.2241 0.0005 -0.0003 0.0000 
124 0.0149 0.0309 0.2203 0.0004 -0.0002 0.0000 
125 0.0014 0.0071 0.2167 0.0003 -0.0002 0.0000 
126 -0.0088 -0.0113 0.2132 0.0002 -0.0001 0.0000 
127 -0.0168 -0.0262 0.2100 0.0002 -0.0001 0.0000 
128 -0.0236 -0.0387 0.2073 0.0002 -0.0001 0.0000 
129 -0.0297 -0.0502 0.2049 0.0002 -0.0001 0.0000 
130 -0.0355 -0.0613 0.2030 0.0002 -0.0001 0.0000 

pile Number 3 
3 0.7502 1.1055 0.0354 0.0007 -0.0007 0.0001 

131 0.7164 1.0665 0.0381 0.0009 -0.0007 0.0001 
132 0.6794 1.0205 0.0401 0.0010 -0.0008 0.0001 
133 0.6399 0.9688 0.0417 0.0011 -0.0009 0.0001 
134 0.5986 0.9127 0.0426 0.0012 -0.0009 0.0001 
135 0.5560 0.8533 0.0428 0.0013 -0.0009 0.0001 
136 0.5126 0.7915 0.0424 0.0013 -0.0009 0.0001 
137 0.4690 0.7283 0.0416 0.0013 -0.0009 0.0001 
138 0.4255 0.6645 0.0407 0.0013 -0.0009 0.0000 
139 0.3823 0.6006 0.0399 0.0013 -0.0009 0.0000 
140 0.3191 0.5062 0.0388 0.0013 -0.0009 0.0000 
141 0.2591 0.4152 0.0388 0.0013 -0.0008 0.0000 
142 0.2039 0.3303 0.0398 0.0011 -0.0007 0.0000 
143 0.1547 0.2538 0.0418 0.0010 -0.0006 0.0000 
144 0.1124 0.1872 0.0443 0.0009 -0.0005 0.0000 
145 0.0772 0.1312 0.0469 0.0007 -0.0004 0.0000 
146 0.0490 0.0857 0.0495 0.0006 -0.0004 0.0000 
147 0.0271 0.0499 0.0517 0.0004 -0.0003 0.0000 
148 0.0106 0.0227 0.0534 0.0003 -0.0002 0.0000 
149 -0.0014 0.0024 0.0544 0.0002 -0.0001 0.0000 
150 -0.0102 -0.0127 0.0549 0.0002 -0.0001 0.0000 
151 -0.0168 -0.0244 0.0548 0.0001 -0.0001 0.0000 
152 -0.0222 -0.0342 0.0543 0.0001 -0.0001 0.0000 
153 -0.0271 -0.0431 0.0538 0.0001 -0.0001 0.0000 
154 -0.0318 -0.0519 0.0533 0.0001 -0.0001 0.0000 

pile Number 4 
4 0.7497 1.1297 0.2060 0.0008 -0.0006 0.0001 

155 0.7181 1.0896 0.2030 0.0009 -0.0007 0.0001 
156 0.6827 1.0433 0.1996 0.0010 -0.0008 0.0001 
157 0.6446 0.9920 0.1965 0.0011 -0.0008 0.0001 
158 0.6044 0.9373 0.1930 0.0012 -0.0009 0.0001 
159 0.5628 0.8799 0.1894 0.0012 -0.0009 0.0001 
160 0.5202 0.8206 0.1857 0.0013 -0.0009 0.0001 
161 0.4771 0.7598 0.1820 0.0013 -0.0009 0.0000 
162 0.4338 0.6982 0.1783 0.0013 -0.0009 0.0000 
163 0.3907 0.6364 0.1745 0.0013 -0.0009 0.0000 
164 0.3278 0.5450 0.1691 0.0013 -0.0009 0.0000 
165 0.2676 0.4561 0.1640 0.0012 -0.0008 0.0000 
166 0.2114 0.3718 0.1595 0.0012 -0.0008 0.0000 
167 0.1608 0.2940 0.1559 0.0010 -0.0007 0.0000 
168 0.1167 0.2244 0.1532 0.0009 -0.0006 0.0000 
169 0.0799 0.1643 0.1511 0.0008 -0.0005 0.0000 
170 0.0504 0.1137 0.1494 0.0006 -0.0004 0.0000 
171 0.0278 0.0723 0.1478 0.0005 -0.0003 0.0000 
172 0.0110 0.0391 0.1461 0.0004 -0.0002 0.0000 
173 -0.0012 0.0125 0.1443 0.0003 -0.0001 0.0000 
174 -0.0100 -0.0090 0.1423 0.0003 -0.0001 0.0000 
175 -0.0167 -0.0272 0.1404 0.0002 -0.0001 0.0000 
176 -0.0221 -0.0435 0.1386 0.0002 -0.0001 0.0000 
177 -0.0269 -0.0588 0.1370 0.0002 -0.0001 0.0000 
178 -0.0315 -0.0737 0.1358 0.0002 -0.0001 0.0000 
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pile 
5 

179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 

Number 5 
0.7729 
0.7419 
0.7063 
0.6667 
0.6238 
0.5782 
0.5305 
0.4815 
0.4322 
0.3834 
0.3133 
0.2487 
0.1909 
0.1408 
0.0988 
0.0647 
0.0381 
0.0182 
0.0041 

-0.0055 
-0.0116 
-0.0153 
-0.0174 
-0.0189 
-0.0200 

pile Number 6 
6 0.7722 

203 0.7388 
204 0.7011 
205 0.6600 
206 0.6163 
207 0.5708 
208 0.5241 
209 0.4769 
210 0.4296 
211 0.3827 
212 0.3142 
213 0.2496 
214 0.1910 
215 0.1398 
216 0.0968 
217 0.0621 
218 0.0355 
219 0.0159 
220 0.0024 
221 -0.0064 
222 -0.0118 
223 -0.0150 
224 -0.0170 
225 -0.0185 
226 -0.0199 

1.1064 
1.0692 
1. 0251 
0.9750 
0.9198 
0.8602 
0.7971 
0.73l6 
0.6649 
0.5980 
0.5004 
0.4085 
0.3245 
0.2498 
0.1851 
0.1307 
0.0861 
0.0506 
0.0232 
0.0024 

-0.0133 
-0.0251 
-0.0346 
-0.0428 
-0.0505 

1.1284 
1.0883 
1.0421 
0.9909 
0.9358 
0.8776 
0.8173 
0.7556 
0.6934 
0.6311 
0.5390 
0.4498 
0.3659 
0.2892 
0.2212 
0.1624 
0.1129 
0.0721 
0.0391 
0.0126 

-0.0089 
-0.0270 
-0.0432 
-0.0586 
-0.0738 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the 
(Sum of NF+FF soil spring 
X Direction 
Y Direction 
Z Direction 
Sum of Tip Forces 

-0.1453 
-0.1367 
-0.1286 
-0.1209 
-0.1137 
-0.1069 
-0.1004 
-0.0939 
-0.0876 
-0.0814 
-0.0729 
-0.0648 
-0.0569 
-0.0490 
-0.0414 
-0.0343 
-0.0279 
-0.0222 
-0.0175 
-0.0137 
-0.0108 
-0.0088 
-0.0076 
-0.0069 
-0.0067 

0.0198 
0.0229 
0.0253 
0.0273 
0.0286 
0.0293 
0.0293 
0.0288 
0.0282 
0.0276 
0.0271 
0.0277 
0.0294 
0.0319 
0.0349 
0.0380 
0.0409 
0.0434 
0.0453 
0.0466 
0.0473 
0.0474 
0.0470 
0.0466 
0.0461 

soil 
Loads) 
5137.5044 
8537.1531 

47807.3117 
9091.8813 

summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 
5 
6 

Maximum 
Force 

-0;21356E+04 
-0. 36629E+04 
-0.88602E+03 
-0.24156E+04 
0.42866E+04 

-0.75388E+03 

Minimum 
Force 

-0. 94070E+04 
-0.17472E+05 
-0.26432E+04 
-0.10933E+05 
0.15333E+02 

-0.19481E+04 

2. pile shear Force in 2 Direction (Kips) 

0.0007 
0.0009 
0.0010 
0.0011 
0.0012 
0.0013 
0.0014 
0.0014 
0.0014 
0.0014 
0.0013 
0.0012 
0.0011 
0.0010 
0.0008 
0.0007 
0.0006 
0.0004 
0.0003 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 

0.0008 
0.0009 
0.0010 
0.0011 
0.0012 
0.0013 
0.0013 
0.0013 
0.0013 
0.0013 
0.0013 
0.0012 
0.0011 
0.0010 
0.0009 
0.0008 
0.0006 
0.0005 
0.0004 
0.0003 
0.0003 
0.0002 
0.0002 
0.0002 
0.0002 

Kips 
Kips 
Kips 
Kips 
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-0.0006 
-0.0007 
-0.0008 
-0.0009 
-0.0009 
-0.0010 
-0.0010 
-0.0010 
-0.0010 
-0.0010 
-0.0010 
-0.0009 
-0.0008 
-0.0007 
-0.0005 
-0.0004 
-0.0003 
-0.0002 
-0.0002 
-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

-0.0007 
-0.0008 
-0.0008 
-0.0009 
-0.0009 
-0.0010 
-0.0010 
-0.0010 
-0.0010 
-0.0010 
-0.0009 
-0.0009 
-0.0008 
-0.0007 
-0.0005 
-0.0004 
-0.0003 
-0.0002 
-0.0002 
-0.0001 
-0.0001 
0.0000 
0.0000 
0.0000 
0.0000 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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pile Maximum Minimum 
# Shear shear 
1 0.73458E+03 -0.52262E+03 
2 0.11104E+04 -0.67755E+03 
3 0.70946E+03 -0.46277E+03 
4 0.10554E+04 -0. 64190E+03 
5 0.65009E+03 -0. 37500E+03 
6 0.87815E+03 -0. 52282E+03 

3. pile shear Force in 3 Direction (Kips) 

pile Maximum Minimum 
# shear shear 
1 0.95099E+03 -0. 18080E+04 
2 0.11080E+04 -0.20457E+04 
3 0.70306E+03 -0.12595E+04 
4 0.88948E+03 -0. 15132E+04 
5 0.49309E+03 -0.86929E+03 
6 0.62012E+03 -0.10425E+04 

4. Bending Moment About 2 Axis (Kip-ft) 

pi le pi 1 e At At 
# Node Depth Maximum Depth Minimum 

Below cap Moment Below cap Moment 
1 1 O.OOOOOE+OO 0.6187E+05 0.70980E+02 -0.3684E+05 
2 2 O.OOOOOE+OO 0.7169E+05 0.70980E+02 -0.4166E+05 
3 3 O.OOOOOE+OO 0.4109E+05 0.70980E+02 -0.2733E+05 
4 4 O.OOOOOE+OO 0.5081E+05 0.70980E+02 -0.3326E+05 
5 5 O.OOOOOE+OO 0.2773E+05 0.65080E+02 -0.1910E+05 
6 6 O.OOOOOE+OO 0.3425E+05 0.70980E+02 -0.2324E+05 

5. Bending Moment About 3 Axis (Kip-ft) 

pile pi le At At 
# Node Depth Maximum Depth Minimum 

Below cap Moment Below cap Moment 
1 1 O.OOOOOE+OO 0.1861E+05 0.70980E+02 -0.2097E+05 
2 2 O.OOOOOE+OO 0.3399E+05 0.70980E+02 -0.2661E+05 
3 3 O.OOOOOE+OO 0.1903E+05 0.70980E+02 -0.1867E+05 
4 4 O.OOOOOE+OO 0.3113E+05 0.65080E+02 -0.2565E+05 
5 5 O.OOOOOE+OO 0.1901E+05 0.65080E+02 -0.1490E+05 
6 6 O.OOOOOE+OO 0.2469E+05 0.70980E+02 -0.2107E+05 

***************************************** 
;, ANALYTICAL FORCE RESULTS FOR PIER ;, 
***************************************** 

ELEM PROP NODE LOAD 
NO. NO. NO. CASE 

FAX 
(Kips) 

F22 
(Kips) 

F33 
(Kips) 

M22 M33 TORQUE 
(Kip-ft) (Kip-ft) (Kip-ft) 

- Connector Beam segments 
1 1 82 1 -951.25 -2326.92 -2171.29 32569.37 -34903.76 58604.63 

0.00 
1 60 951.25 2326.92 2171.29 0.00 0.00 -58604.63 

0.00 
2 1 82 1 551.21 5946.96 -3288.52 24663.93 44602.18 97840.44 

0.00 
1 54 -551.21 -5946.96 3288.52 0.00 0.00 -97840.44 

0.00 
3 1 82 1 1282.89 23312.49 1923.68 -28855.26 349687.30 -68224.24 

0.00 
1 47 -1282.89 -23312.49 -1923.68 0.00 0.00 68224.24 

0.00 
4 1 82 1 -491.81 -1574.53 3015.34 -22615.03 -11808.95 -90340.50 

0.00 
1 53 491.81 1574.53 -3015.34 0.00 0.00 90340.50 

0.00 

************************************************** 
;, ANALYTICAL PILE CAP - SHELL STRESS RESULTS " 
************************************************** 

********************** 
;, DAMPING FORCES " 
********************** 

page 11 

Dlc 
(Ratio) 



6985

BSI FB-Multipier - File: P7-LCS.out 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
;, UNIAXIAL INTERACTION DIAGRAM * 
************************************ 

MXX 
Kip Ki P 

NOTE: 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete Control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4416E+05 0.1645E+06 0.1646E+06 0.1645E+06 
0.3966E+05 o . 1721E+06 0.1721E+06 0.1721E+06 
0.3479E+05 0.1890E+06 0.1890E+06 0.1890E+06 
0.3076E+05 0.2030E+06 0.2030E+06 0.2030E+06 
0.2624E+05 0.2184E+06 0.2184E+06 0.2184E+06 
0.2191E+05 0.2309E+06 0.2309E+06 0.2309E+06 
0.1767E+05 0.2387E+06 0.2387E+06 0.2387E+06 
0.1316E+05 0.2419E+06 0.2419E+06 0.2419E+06 
0.8766E+04 0.2432E+06 0.2432E+06 0.2432E+06 
0.4372E+04 0.2501E+06 0.2501E+06 0.2501E+06 

-0.1l05E-01 0.2576E+06 0.2576E+06 0.2576E+06 
-0.9145E+04 0.2273E+06 0.2273E+06 0.2273E+06 
-0.1838E+05 0.2415E+06 0.2415E+06 0.2415E+06 
-0.2759E+05 0.2518E+06 0.2518E+06 0.2518E+06 
-0. 3692E+05 0.2546E+06 0.2546E+06 0.2546E+06 
-0.4600E+05 0.2465E+06 0.2465E+06 0.2465E+06 
-0.5522E+05 0.2301E+06 0.2301E+06 0.2301E+06 
-0.6501E+05 0.2076E+06 0.2076E+06 0.2076E+06 
-0.6747E+05 0.2013E+06 0.2013E+06 0.2013E+06 
-0.7105E+05 0.1908E+06 0.1908E+06 0.1908E+06 
-0.7376E+05 0.1819E+06 0.1819E+06 0.1819E+06 
-0. 7676E+05 0.1689E+06 0.1717E+06 0.1689E+06 
-0.8002E+05 0.1554E+06 0.1587E+06 0.1554E+06 
-0.8293E+05 0.1438E+06 0.1457E+06 0.1438E+06 
-0.8579E+05 o .1321E+06 0.1328E+06 0.1321E+06 
-0.8882E+05 0.1180E+06 0.1189E+06 0.1180E+06 
-0.9208E+05 0.1014E+06 0.1036E+06 0.1014E+06 
-0.9518E+05 0.8843E+05 0.8843E+05 0.8843E+05 
-0.9883E+05 0.6861E+05 0.6861E+05 0.6861E+05 

---------------------------------------
! -> pile Cross section Number = 2 ! 
---------------------------------------

Diagram Data 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1646E+06 
0.1721E+06 
0.1890E+06 
0.2030E+06 
0.2184E+06 
0.2309E+06 
0.2387E+06 
0.2419E+06 
0.2432E+06 
0.2501E+06 
0.2576E+06 
0.2273E+06 
0.2415E+06 
0.2518E+06 
0.2546E+06 
0.2465E+06 
0.2301E+06 
0.2076E+06 
0.2013E+06 
0.1908E+06 
0.1819E+06 
0.1717E+06 
0.1587E+06 
0.1457E+06 
0.1328E+06 
0.1189E+06 
0.1036E+06 
0.8843E+05 
0.6861E+05 
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Maximum Tension Force 
Local 2 Axis Shift for plastic centroid 
Local 3 Axis Shift for plastic centroid 

0.4820E+05 (Kips) 
0.5203E-15 (in) 

-0.5543E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors Used 

phi Factor for Concrete control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for Steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4371E+05 0.1707E+06 0.1706E+06 0.1707E+06 
0.3982E+05 0.1758E+06 0.1758E+06 0.1758E+06 
0.3506E+05 0.1913E+06 0.1913E+06 o . 1913E+06 
0.3088E+05 0.2064E+06 0.2064E+06 0.2064E+06 
0.2626E+05 0.2238E+06 0.2238E+06 0.2238E+06 
0.2188E+05 0.2397E+06 0.2397E+06 0.2397E+06 
0.1749E+05 0.2544E+06 0.2544E+06 0.2544E+06 
0.1310E+05 0.2657E+06 0.2657E+06 0.2657E+06 
0.8766E+04 0.2703E+06 0.2703E+06 0.2703E+06 
0.4423E+04 0.2680E+06 0.2680E+06 0.2680E+06 
0.5993E-01 0.2737E+06 0.2737E+06 0.2737E+06 

-0. 1173E+05 0.2476E+06 0.2476E+06 0.2476E+06 
-0.2330E+05 0.2649E+06 0.2649E+06 0.2649E+06 
-0.3465E+05 0.2792E+06 0.2792E+06 0.2792E+06 
-0.4650E+05 0.2861E+06 0.2861E+06 0.2861E+06 
-0.5797E+05 0.2788E+06 0.2788E+06 0.2788E+06 
-0.7023E+05 0.2570E+06 0.2570E+06 0.2570E+06 
-0. 8210E+05 0.2294E+06 0.2294E+06 0.2294E+06 
-0.8654E+05 0.2175E+06 0.2175E+06 0.2175E+06 
-0.9052E+05 0.2051E+06 0.2051E+06 0.2051E+06 
-0.9349E+05 0.1953E+06 0.1953E+06 0.1953E+06 
-0.9786E+05 0.1763E+06 0.1794E+06 0.1763E+06 
-0.1029E+06 0.1551E+06 0.1576E+06 0.1551E+06 
-0.1067E+06 o . 1394E+06 0.1403E+06 o . 1394E+06 
-0. 1108E+06 0.1195E+06 0.1207E+06 0.1195E+06 
-0.1152E+06 0.9658E+05 0.9961E+05 0.9658E+05 
-0. 1197E+06 0.7497E+05 0.7497E+05 0.7497E+05 
-0. 1244E+06 0.4745E+05 0.4745E+05 0.4745E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1706E+06 
0.1758E+06 
o . 1913E+06 
0.2064E+06 
0.2238E+06 
0.2397E+06 
0.2544E+06 
0.2657E+06 
0.2703E+06 
0.2680E+06 
0.2737E+06 
0.2476E+06 
0.2649E+06 
0.2792E+06 
0.2861E+06 
0.2788E+06 
0.2570E+06 
o . 2294E+06 
0.2175E+06 
0.2051E+06 
0.1953E+06 
0.1794E+06 
0.1576E+06 
0.1403E+06 
0.1207E+06 
0.9961E+05 
0.7497E+05 
0.4745E+05 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
****************************************************** 

Maximum/Minimum pile Forces 
value Load Comb. 

Max Shear in 2 Direction 0.1110E+04 Kip 1 0 
Min shear in 2 Direction -0.6776E+03 Kip 1 0 
Max shear in 3 Direction o . 1108E+04 Kip 1 0 
Min shear in 3 Direction -0.2046E+04 Kip 1 0 
Max Moment about 2 Axis 0.7169E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.4166E+05 Kip-ft 1 0 
Max Moment About 3 Axis 0.3399E+05 Kip-ft 1 0 
Min Moment About 3 Axis -0.2661E+05 Kip-ft 1 0 
Max Axial Force 0.4287E+04 Kip 1 0 
Min Axial Force -0.1747E+05 Kip 1 0 
Absolute Max Torque 0.2014E+02 Kip-ft 1 0 
Max Demand/capacity Ratio 0.3314E+00 1 0 

Maximum/Minimum soil Forces 

Max Axial soil Force 0.1209E+04 Kip 1 0 
Min Axial soil Force -0. 3314E+03 Kip 1 0 
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Max Lateral Force in X dir 0.2886E+03 Kip 
Min Lateral Force in X dir -0.2187E+03 Kip 
Max Lateral Force in Y dir 0.4979E+03 Kip 
Min Lateral Force in Y dir -0.3700E+03 Kip 
Max Torsional soil Force 0.1091E+04 Kip-ft 

Maximum/Minimum pile Displacements 

Max Axial Displacement 
Min Axial Displacement 
Max Displacement in X 
Min Displacement in X 
Max Displacement in Y 
Min Displacement in Y 

Maximum/Minimum column Forces 

0.3279E+00 in 
-0.1453E+00 in 
0.7729E+00 in 

-0.3947E-01 in 
o . 1130E+01 in 

-0.7376E-01 in 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

o 
o 
o 
o 
o 

0 
0 
0 
0 
0 
0 

2 
2 
2 
2 
1 

2 
5 
5 
1 
4 
6 

value Load comb. column 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

Absolute Max Torque 

Maximum/Minimum pier cap Forces 

Max Axial Force 
Min Axial Force 
Max shear in 2 Direction 
Min Shear in 2 Direction 
Max shear in 3 Direction 
Min Shear in 3 Direction 
Max Torque 
Min Torque 
Max Moment about 2 Axis 
Min Moment about 2 Axis 
Max Moment about 3 Axis 
Min Moment about 3 Axis 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
0.1000E+06 Kip-ft 

O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 
O.OOOOE+OO Kip 

-0.1000E+06 Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 
O.OOOOE+OO Kip-ft 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

************************************************************************ 
Foundation Flexibilty for given loads 
************************************************************************ 

Del taX 
DeltaY 
DeltaZ 
ThetaX 
ThetaY 
Thetaz 

Averaged flexiblity 

~ ~ ~ ~ ~ ~ 
0.1292E-03 0.7267E-05-0.2863E-05 0.4588E-08-0.4773E-07 0.1004E-07 
0.7267E-05 0.1288E-03-0.4198E-05 0.1931E-07-0.5408E-08-0.4158E-08 

-0.2863E-05-0.4198E-05 0.6225E-05-0.2088E-08 0.2222E-08-0.5355E-09 
0.4588E-08 0.1931E-07-0.2088E-08 0.6982E-10-0.4151E-11 0.1039E-10 

-0.4773E-07-0.5408E-08 0.2222E-08-0.4151E-11 0.1602E-09 0.1430E-10 
0.1004E-07-0.4158E-08-0.5355E-09 0.1039E-10 0.1430E-10 0.4914E-09 

************************************************************************ 
Foundation Stiffness for given loads 
************************************************************************ 

STIFFNESS 

Deltax DeltaY Deltaz ThetaX ThetaY Thetaz 
Fx 0.8806E+04-0.2691E+03 0.2846E+04-0.2278E+06 0.2592E+07-0.2497E+06 
Fy -0.2691E+03 0.8259E+04 0.4714E+04-0.2140E+07 0.6676E+05 0.1238E+06 
Fz 0.2846E+04 0.4714E+04 0.1667E+06 0.3403E+07-0.1228E+07 0.1272E+06 
Mx -0.2278E+06-0.2140E+07 0.3403E+07 0.1509E+11 0.2338E+09-0.3356E+09 
My 0.2592E+07 0.6676E+05-0.1228E+07 0.2338E+09 0.7065E+10-0.2642E+09 
Mz -0.2497E+06 0.1238E+06 0.1272E+06-0.3356E+09-0.2642E+09 0.2056E+10 

************************************************************************ 
Foundation Stiffness in STANDARD X-Y-Z directions 
(FB-pier->stardard, x->x, Y->Z & -z->y) 
Translations: kips/in Rotations: kip-in/rad 
************************************************************************ 

Stiffness in standard X-Y-Z 
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Del taX DeltaY Deltaz Thetax ThetaY ThetaZ 

Fx 0.8806E+04-0.2846E+04-0.2691E+03-0.2278E+06 0.2497E+06 0.2592E+07 
Fy -0.2846E+04 0.1667E+06-0.4714E+04-0.3403E+07 0.1272E+06 0.1228E+07 
Fz -0.2691E+03-0.4714E+04 0.8259E+04-0.2140E+07-0.1238E+06 0.6676E+05 
Mx -0.2278E+06-0.3403E+07-0.2140E+07 0.1509E+ll 0.3356E+09 0.2338E+09 
My 0.2497E+06 0.1272E+06-0.1238E+06 0.3356E+09 0.2056E+I0 0.2642E+09 
Mz 0.2592E+07 0.1228E+07 0.6676E+05 0.2338E+09 0.2642E+09 0.7065E+I0 
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!-------------------------------------------------------------
The university of Florida, Florida Department 
of Transportation, Drs. Marc Hoit, Mike Mcvay 
cliff Hays, Mark williams, petros christou, and 

Jae H. chung 
disclaim any warranty, expressed or implied, 
including but not limited to, any implied 

warranty of fitness for a particular purpose 
or accuracy of the FB-pier software 

The developers shall not be liable for any damages 
incurred through the use of FB-Multipier 

:::: F B - M U l TIP I E R :::: 
FB-Multipier version 4.13 

written by Marc Hoit, Mike Mcvay, cliff Hays 
Mark williams, petros christou, Jae H. chung. 

civil & coastal Engineering, university of Florida 
Supported by Florida Department of Transportation 

and the Federal Highway Administration 

The program calculates the Response 
of the Brldge pier pile soil Structures 

The Analysis includes preload, Static, 
Transient Dynamic or push Over 

The program Handles Nonlinear soil Behavior, 
linear pile cap and linear and Nonlinear piles and piers 

Contact: Bridge software Institute for support 
HTTP://BSI-WEB.CE.UFl.EDU 

!-------------------------------------------------------------! 

Analysis Start Time 
Analysis End Time 
Analysis Duration 

:**************************************** 
:**************************************** 
:**************************************** 

Input Data File Name 
Analysis Date 
license ID Number 

******************** 
PROJECT DATA 

******************** 

project client 
project Name 
project Manager 
Computed by 

P8-lCS.IN 
3-15-2011 
432478881 

CRC / WSDOT / ODOT 
columbia River crossing 
R. Turton 
NRH 

project Description SB - pier 8 - liquefaction + Contraction Scour 

************************************** 
SELECTIVE PRINT OUTPUT CONTROL 

************************************** 

pile Displacements 
pile Element Forces 
Missing pile ID Numbers 
pier columns and pier cap Displacements 
pier columns and pier cap Force output 
pier Material properties 
soil Response Forces 
soil Data per layer 
soil Curve data per pile Node 
soil Graph per pile Node 
Out of Balance Forces 
Bridge simulation spring Force Output 
Bridge span Displacements 
Bridge span Element Forces 
Bridge span properties 
pile cap Stress 

print On 
YES 

NO 
NO 
NO 

YES 
YES 

NO 
YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Material Stress strain curve Data 
Interaction Diagram Data For pile and 
pile and pier coordinates 
Generate XML file 

NO 
pier YES 

NO 
NO 

Analysis units specified are: English Mixed (Kips & Ft some lbs & in) 

*************************** 
CONTROL INFORMATION 

*************************** 

Number of piers 
Maximum Number of Iterations 
Tolerance 

(NUMPIERS) 
(MAXITN) 

(TOLER) 

1 
50 
10.000000 Kips 

4-451 

wednesday, March 23, 2011 

NOTE: The following soil information is not applicable in the coulmn analysis problems 

soil Behavior Option (IFLEX) 0 
IFLEX 0 -> PY Multipliers are Input 
IFLEX = 1 -> PY Multipliers Defaulted to 1.0 
IFLEX = 2 -> No SOIL (Must use tip springs) 

soil resistance due to pile Rotation About 2 and 3 Axis (NSODF) 4 
NSDOF = 4 -> NO Resistance Accounted 
NSDOF = 6 -> Resistance Accounted 

Linear pile 
ITIP 0 
ITIP = 1 
ITIP = 2 

TIP spring option 
-> NO spn ng 
-> Axial only 
-> All DOF 

(ITIP) 

Linear pile TIP spring stiffness (TSTIF) 

********************* 
SOIL BEHAVIOR 

********************* 

PY Multipliers will be used (IFLEX = 0) 

o 

************************************************* 
LOAD FACTORS FOR SELF WEIGHT AND BUOYANCY 

************************************************* 

LOAD CASE 
# 
1 

SELF WEIGHT 
FACTOR 
1.00 

*************************** 
GENERAL INFORMATION * 

*************************** 

BUOYANCY 
FACTOR 
1.00 

static / cyclic Load (KCYC) 0 
KCYC = 0 -> static Load 
KCKC > 0 -> cyclic Load (# cycles) 

Fi xi ty of pi 1 e cap (KFIX) 1 
KFIX 0 -> pinned Head 
KFIX 1 -> Fixed head 

Bearing of cap on soil NO 

***************************** 
GRID DATA INFORMATION 

***************************** 

0.00 kips/in 

NOTE: x-Grid: Distance between axes along the x-Axis 
Y-Grid : Distance between axes along the Y-Axis 

Number of Grid points in x-Direction (NPX) 5 
Number of Grid points in x-Direction (NPY) 5 

Grid spacing in the x Direction: (inches) 
90.00 150.00 150.00 90.00 
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Grid spacing in the Y Direction: (inches) 
120.00 390.00 390.00 120.00 

************************ 
;, ANALYSIS OPTIONS ;, 
************************ 

Type of stiffness 
Type of Structure 
Type of Analysis 

Secant stiffness 
Full 
static Analysis 

**************************************** 
INPUT SOIL DATA - GIVEN BY LAYER * 

**************************************** 

NOTE: The following data is used to define springs 
for each soil Layer to determine the soil 
Behavior during the analysis 

LAYERED P-Y CURVES 

SOIL SET # 1 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 1 1 0.7000E+01 0.6500E+02 0.1073E+03 
0.7000E+01 0.6500E+02 0.1073E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 2 1 0.4500E+02 0.1250E+03 0.1367E+03 
0.4500E+02 0.1250E+03 0.1367E+03 

SET LAYER MODEL PHI RK GAMMA 
(DEG) lbsjinA3 pcf 

1 3 1 0.4500E+02 0.1500E+03 0.1402E+03 
0.4500E+02 0.1500E+03 0.1402E+03 

LAYERED T-Z CURVES 

SOIL SET # 1 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
1 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 O.OOOE+OO 0.380E+00 O.OOOE+OO 
0.760E+00 O.OOOE+OO 0.760E+00 O.OOOE+OO 
0.114E+01 O.OOOE+OO 0.114E+01 O.OOOE+OO 
0.152E+01 O.OOOE+OO 0.152E+01 O.OOOE+OO 
0.265E+01 O.OOOE+OO 0.265E+01 O.OOOE+OO 
0.379E+01 O.OOOE+OO 0.379E+01 O.OOOE+OO 
0.493E+01 O.OOOE+OO 0.493E+01 O.OOOE+OO 
0.606E+01 O.OOOE+OO 0.606E+01 O.OOOE+OO 
0.720E+01 O.OOOE+OO 0.720E+01 O.OOOE+OO 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+01 0.559E+02 0.114E+01 0.559E+02 
0.152E+01 0.559E+02 0.152E+01 0.559E+02 
0.265E+01 0.559E+02 0.265E+01 0.559E+02 
0.379E+01 0.559E+02 0.379E+01 0.559E+02 
0.493E+01 0.559E+02 0.493E+01 0.559E+02 
0.606E+01 0.559E+02 0.606E+01 0.559E+02 
0.720E+01 0.559E+02 0.720E+01 0.559E+02 

- USER DEFINED TOP BOTTOM 
Z value T value Z value T value 

in psi in psi 
3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

0.380E+00 0.432E+02 0.380E+00 0.432E+02 
0.760E+00 0.537E+02 0.760E+00 0.537E+02 
0.114E+01 0.559E+02 0.114E+01 0.559E+02 
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0.152E+01 0.559E+02 
0.265E+01 0.559E+02 
0.379E+01 0.559E+02 
0.493E+01 0.559E+02 
0.606E+01 0.559E+02 
0.720E+01 0.559E+02 

LAYERED T-Theta CURVES 

SOIL 

SET 

1 

SET 

1 

SET 

1 

PILE 

SOIL 

USER 

1 
2 
3 
4 
5 
6 
7 
S 
9 

10 

SET # 1 

LAYER 

1 

LAYER 

2 

LAYER 

3 

TIP SOIL 

SET # 1 

DEFINED 

MODEL SHEAR M. 
ksi 

1 0.3500E+01 
0.3500E+01 

MODEL SHEAR M. 
ksi 

1 0.3500E+01 
0.3500E+01 

MODEL SHEAR M. 
ksi 

1 0.3500E+01 
0.3500E+01 

PARAMETERS 

Q value 
in 

O.OOOE+OO 
0.222E+00 
0.444E+00 
0.667E+00 
0.SS9E+00 
0.111E+01 
0.133E+01 
0.156E+01 
0.17SE+01 
0.200E+01 

T value 
lbs 

O.OOOE+OO 
0.362E+07 
0.624E+07 
0.S29E+07 
0.995E+07 
0.113E+OS 
0.125E+OS 
0.136E+OS 
0.145E+OS 
0.153E+OS 

************************************* 
PILE SEGMENT INFORMATION DATA 

************************************* 

0.152E+01 0.559E+02 
0.265E+01 0.559E+02 
0.379E+01 0.559E+02 
0.493E+01 0.559E+02 
0.606E+01 0.559E+02 
0.720E+01 0.559E+02 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

TAU MAX 
psf 

0.1152E+04 
0.1152E+04 

NOTE: The piles Sets consist of pile segments based on the 
User Input. The program groups all segments from all 
the different pile Sets and assigns a reference number 
to each 

The reference number for each segment together with the 
User Input pile set/segment number is shown below. The 
Input section properties for each section/segment is 
also provided below. 

The user is advised to double check these numbers 

Number of segments found in all piles (NPSEG) = 2 

! -> SECTION DATA FOR SECTION/SEGMENT: 1 

Input pile Set Number 1 
Input pile Set segment 1 

section pile Length (L) = 6.0000000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

page 4 

ft 

4-453 

wednesday, March 23, 2011 



6993

BSI FB-Multipier - File: P8-LCS.out 
concrete Strength (FPC) = 0.4000E+01 ksi 
Modulus of Elasticity (EC) = 0.4224E+04 ksi 

Gauss Integration points for Concrete 60 

steel Stress strain properties 

Mild steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular Steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

- shape of section : CIRCULAR 

- Steel and confinement Data 

Number of steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 
(NOTE: spiral = 1, Tied 2) 

2 
180.0000 in 

1 

Confi nement Fl ag 1 
(NOTE: None = 0, confined - spiral only 1,Confined - shell 

- Steel and confinement Data 

Yield Stress of confinement Steel 
spacing between confinement Steel 
Diameter of confinement steel 
Outer shell Thickness 

- Total Area of Steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

ksi 
in 
in 

in 

inA2 

Layer # Bars/strands Area 
inA2 

Layer Dia. 
in 

prestressing 
ksi 

WARNING The number of bars is changed to a multiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

1 56 4.00 108.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/strands Area Layer Dia. prestressing 

2 52 3.85 96.00 0.00 

! -> SECTION DATA FOR SECTION/SEGMENT: 2 

Input pile Set Number 1 
Input pile Set segment 2 

section pile Length (L) = 123.08000 

Nonlinear section/segment Material properties 

Material option (MATOPT) = 1 
(please Refer to the Users Guide for Details) 

- Concrete Stress strain properties 

Concrete Strength (FPC) = 0.6000E+01 ksi 
Modulus of Elasticity (EC) = 0.5173E+04 ksi 

Gauss Integration points for Concrete 60 

- Steel Stress strain properties 

Mild Steel Yield Stress (FY) = 0.600E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 

Tubular steel Yield Stress (FY) 0.500E+02 ksi 
Modulus of Elasticity (ES) = 0.2900E+05 ksi 
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- shape of section : CIRCULAR 

- Steel and confinement Data 

2 Number of Steel Layers 
section/segment Diameter 
Tied/spiral Reinforcement Flag 

120.0000 in 
1 

(NOTE: spiral = 1, Tied 2) 
confi nement Fl ag 1 
(NOTE: None = 0, confined - spiral only 

- steel and confinement Data 

Yield Stress of confinement steel 
spacing between confinement Steel 
Diameter of confinement Steel 
Outer shell Thickness 

- Total Area of steel Reinforcement 

60.00 
6.000 

0.7500 
1.00 

424.00 

Layer # Bars/Strands Area 
inA2 

Layer Dia. 
in 

1,confined - shell 

ksi 
in 
in 

in 

i nA2 

prestressing 
ksi 

WARNING The number of bars is changed to a mUltiple 
of 4. This is to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

1 56 4.00 10S.00 0.00 

WARNING The number of bars is changed to a mUltiple 
of 4. This lS to ensure a symmetric section 
for the analysis. The area is changed to 
result in the same total area of steel 

Layer # Bars/Strands Area Layer Dia. prestressing 

2 52 3. S5 96.00 0.00 

PLOT OF THE QZ CURVE FOR THE TIP OF THE PILE 

- USER DEFINED CURVE 

2) 

SOIL SET Z value Q value Z value Q value Z value Q value 
1 O.OOOOE+OO O.OOOOE+OO 0.2222E+00 0.3615E+07 0.4444E+00 0.6244E+07 

0.6667E+00 0.S290E+07 0.SSS9E+00 0.9952E+07 0.1111E+01 0.1134E+OS 
0.1333E+01 0.1253E+OS 0.1556E+01 0.1357E+OS 0.177SE+01 0.144SE+OS 
0.2000E+01 0.1530E+OS 

********************************* 
PILE SET DATA DESCRIPTION 

********************************* 

NOTE: The piles are organized in pile sets. Each pile 
set is composed of pile segments that are input 
by the user. A pile set is attached to each 
pile in order to describe its composition 

List of piles Sets and piles 

pile Set 
1 

piles (that are assigned the pile set) 
1, 2, 3, 4 

Total Length for Each pile Set 

pile Set Length 
1 154S.96 

************************************* 
INPUT FOR STRUCTURAL ANALYSIS 

************************************* 

Number of Joints S2 
page 6 
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Number of Different Element Types 
Number of Load conditions 

3 
1 

WARNING pier columns and cap are linear 
No p-Delta or Moment Magnification is included 
Nonlinear should be used for final design 

PIER SUMMARY 

Stiffness of Foundation Requested - NO pier Exists 

****************************************************************** 
;, MATERIAL PROPERTIES FOR PILE CAP AND FRAME (PIER) ELEMENTS .. 
***~************************************************************** 

********************************************** 
" PILE CAP PROPERTIES - USING SHELL ELEMENTS ;, 
********************************************** 

Modulus of Elasticity 
poissons Ratio 
shear Modulus 
self weight 
Thickness 

0.4224E+04 (ksi) 
0.2000 

0.1760E+04 (ksi) 
160.0000 (pcf) 

0.1300E+02 (ft) 

! -> PROPERTIES FOR CONNECTOR ELEMENTS (DEFAULTED) ! 

NOTE : These Elements are generated by the program at the pier 
column Bases where they connect with the pile cap. The 
purpose for these elements is to spread the column base 
load over an area on the pile cap and therefore avoid 
High Stress concentrations 

NOTE The material property number for these elements is 
defaulted to 1. The material numbers for the properties 
of the rest of the pier elements start form 2 

-> SECTION DATA FOR SECTION/SEGMENT: 1 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
Shear Modulus, G 
weight Density 

! -> PROPERTIES FOR PIER COLUMNS ! 

Member property Number 
Axial Area, A 
Torsional Moment of Inertia, J 
Moment of Inertia, 3 - Axis 
Moment of Inertia, 2 - Axis 
Modulus of Elasticity, E 
shear Modulus, G 
weight Density 

******************************** 
PIER MEMBER CONNECTIVITY 

******************************** 

ELEMENT NODES MATERIAL 
NUMBER I J NUMBER 

1 82 60 1 
2 82 54 1 
3 82 47 1 
4 82 53 1 

************************* 

* GENERAL LOAD DATA 
************************* 

1 
24336. 

0.31637E+10 
0.31637E+10 
0.31637E+10 

(inA2) 
(inA4) 
(inA4) 
(inA4) 
(ksi) 

2 

4224.0 
1760.0 

0.00000 
(ksi) (used for Torsion) 
(K/inA3) 

0.00000 (inA2) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (inA4) 
0.00000 (ksi) 
0.00000 (ksi) (used for Torsion) 
0.00000 (K/inA3) 
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The table below shows the Applied Loads for every 
Load Case. The values in the table represent the 
magnitute of the Loads in the specified units 

- Applied Load 
NODE LOAD X Y Z MXX 

(Kips) (Kips) (Ki ps) (Kip-ft) 
82 1 3438.00 0.00 0.00 0.00 
82 2 0.00 5227.00 0.00 0.00 
82 3 0.00 0.00 11944.00 0.00 
82 4 0.00 0.00 0.00 382028.00 

MYV MZZ 
(Kip-ft) (Kip-ft) 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

82 5 0.00 0.00 0.00 0.00-151425.00 0.00 
82 6 0.00 0.00 0.00 0.00 

************************ 

ANALYSIS RESULTS 

************************ 

*********************************** 
i, RESULTS FOR LOAD CASE # 1 i, 

*********************************** 

NOTE: PY Multipliers are applied Lead to Trail row 
based on the actual displacement. If there is 
no displacement in a Lateral direction they are 
defaulted to 1.0. This can happen in Axial Load 
and one direction lateral load cases 

PY Multipliers are Applied to A pile Group 

PILE# 
1 
2 
3 
4 

X-PYM 
0.415E+00 
0.575E+00 
0.415E+00 
0.575E+00 

Y-PYM 
0.100E+01 
0.100E+01 
0.100E+01 
0.100E+01 

************************** 
CONVERGENCE REPORT ~': 

************************** 

The Solution converged in 7 Iterations 

summary of Abs Maximum Out-Of-Balance Forces 

FZZ = 
FXX = 
FYY = 
MXX = 
MYY = 
MZZ = 

summary 

Node 

1 
2 
3 
4 

of 

1.102 
1.818 

21. 764 
0.885 
0.000 

33.069 

Kips 
Kips 
Kips 
Kip-in 
Ki p-i n 
Ki p-i n 

Displacements at pi le 

X Y 
(i n) (i n) 

0.4255 0.2271 
0.4250 0.2461 
0.4654 0.2332 
0.4647 0.2441 

Fi nal Displacements 

Load Case # 1 
Node X Y 

(i n) (i n) 

pi le Number 1 
1 0.4255 0.2271 

83 0.3355 0.2042 
84 0.2493 0.1659 

Heads 

Z 
(i n) 

0.1418 
0.3590 

-0.0819 
0.1507 

Z 
(i n) 

0.1418 
0.1365 
0.1304 

Rx 
(rad) 

0.0001 
0.0003 
0.0005 

page 

0.00 5686.00 

Ry 
(rad) 

-0.0009 
-0.0009 
-0.0008 

8 

Rz 
(rad) 

0.0001 
0.0001 
0.0000 
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85 0.1729 0.1208 0.1240 0.0005 -0.0007 0.0000 
86 0.1097 0.0786 0.1177 0.0004 -0.0006 0.0000 
87 0.0615 0.0448 0.1113 0.0003 -0.0004 0.0000 
88 0.0275 0.0207 0.1055 0.0002 -0.0003 0.0000 
89 0.0057 0.0057 0.1001 0.0001 -0.0002 0.0000 
90 -0.0063 -0.0022 0.0952 0.0001 -0.0001 0.0000 
91 -0.0115 -0.0051 0.0908 0.0000 0.0000 0.0000 
92 -0.0122 -0.0052 0.0868 0.0000 0.0000 0.0000 
93 -0.0104 -0.0039 0.0832 0.0000 0.0000 0.0000 
94 -0.0075 -0.0024 0.0800 0.0000 0.0000 0.0000 
95 -0.0046 -0.0012 0.0771 0.0000 0.0000 0.0000 
96 -0.0019 -0.0003 0.0747 0.0000 0.0000 0.0000 
97 0.0005 0.0003 0.0726 0.0000 0.0000 0.0000 
98 0.0026 0.0008 0.0708 0.0000 0.0000 0.0000 

pile Number 2 
2 0.4250 0.2461 0.3590 0.0000 -0.0008 0.0001 

99 0.3470 0.2324 0.3437 0.0002 -0.0008 0.0001 
100 0.2659 0.1971 0.3267 0.0005 -0.0008 0.0001 
101 0.1890 0.1493 0.3097 0.0005 -0.0007 0.0000 
102 0.1230 0.1016 0.2925 0.0005 -0.0006 0.0000 
103 0.0712 0.0613 0.2753 0.0004 -0.0005 0.0000 
104 0.0340 0.0311 0.2596 0.0003 -0.0003 0.0000 
105 0.0099 0.0112 0.2453 0.0002 -0.0002 0.0000 
106 -0.0037 0.0000 0.2324 0.0001 -0.0001 0.0000 
107 -0.0096 -0.0049 0.2208 0.0000 0.0000 0.0000 
108 -0.0106 -0.0059 0.2103 0.0000 0.0000 0.0000 
109 -0.0089 -0.0048 0.2010 0.0000 0.0000 0.0000 
110 -0.0063 -0.0032 0.1928 0.0000 0.0000 0.0000 
111 -0.0036 -0.0016 0.1856 0.0000 0.0000 0.0000 
112 -0.0014 -0.0005 0.1794 0.0000 0.0000 0.0000 
113 0.0005 0.0003 0.1741 0.0000 0.0000 0.0000 
114 0.0022 0.0010 0.1698 0.0000 0.0000 0.0000 

pile Number 3 
3 0.4654 0.2332 -0.0819 0.0006 -0.0009 0.0000 

115 0.3754 0.1731 -0.0752 0.0006 -0.0010 0.0000 
116 0.2821 0.1129 -0.0671 0.0006 -0.0010 0.0000 
117 0.1949 0.0627 -0.0591 0.0004 -0.0008 0.0000 
118 0.1216 0.0271 -0.0510 0.0003 -0.0007 0.0000 
119 0.0658 0.0056 -0.0432 0.0002 -0.0005 0.0000 
120 0.0273 -0.0048 -0.0365 0.0001 -0.0003 0.0000 
121 0.0038 -0.0079 -0.0309 0.0000 -0.0002 0.0000 
122 -0.0079 -0.0070 -0.0262 0.0000 -0.0001 0.0000 
123 -0.0117 -0.0047 -0.0223 0.0000 0.0000 0.0000 
124 -0.0108 -0.0025 -0.0191 0.0000 0.0000 0.0000 
125 -0.0080 -0.0009 -0.0164 0.0000 0.0000 0.0000 
126 -0.0049 -0.0001 -0.0143 0.0000 0.0000 0.0000 
127 -0.0023 0.0002 -0.0127 0.0000 0.0000 0.0000 
128 -0.0005 0.0002 -0.0116 0.0000 0.0000 0.0000 
129 0.0007 0.0001 -0.0109 0.0000 0.0000 0.0000 
130 0.0017 0.0000 -0.0107 0.0000 0.0000 0.0000 

pile Number 4 
4 0.4647 0.2441 0.1507 0.0007 -0.0009 0.0000 

131 0.3739 0.1765 0.1447 0.0007 -0.0010 0.0000 
132 0.2820 0.1145 0.1380 0.0006 -0.0009 0.0000 
133 0.1971 0.0645 0.1314 .0.0004 -0.0008 0.0000 
134 0.1256 0.0289 0.1248 0.0003 -0.0007 0.0000 
135 0.0707 0.0067 0.1181 0.0002 -0.0005 0.0000 
136 0.0321 -0.0049 0.1119 0.0001 -0.0003 0.0000 
137 0.0078 -0.0092 0.1061 0.0000 -0.0002 0.0000 
138 -0.0055 -0.0092 0.1009 0.0000 -0.0001 0.0000 
139 -0.0109 -0.0072 0.0961 0.0000 0.0000 0.0000 
140 -0.0115 -0.0047 0.0919 0.0000 0.0000 0.0000 
141 -0.0094 -0.0025 0.0880 0.0000 0.0000 0.0000 
142 -0.0065 -0.0010 0.0846 0.0000 0.0000 0.0000 
143 -0.0037 -0.0002 0.0816 0.0000 0.0000 0.0000 
144 -0.0013 0.0002 0.0790 0.0000 0.0000 0.0000 
145 0.0006 0.0004 0.0768 0.0000 0.0000 0.0000 
146 0.0023 0.0005 0.0749 0.0000 0.0000 0.0000 

SUM OF TOTAL SOIL SPRING LOADS 

CHECK: Total Load carried by the soil 
(Sum of NF+FF Soil spring Loads) 
X Direction 3381.1337 Kips 
Y Direction 5217.7312 Kips 
Z Direction = 22947.5081 Kips 
Sum of Tip Forces = 5131. 7049 Kips 
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Summary of pile Forces for Load CASE 1 

1. Axial Force (Kips) 

pile 
# 
1 
2 
3 
4 

Maximum 
Force 

-0.12364E+04 
-0.30523E+04 
0.20175E+04 

-0. 13114E+04 

2. pile shear Force 

pile Maximum 
# Shear 
1 0.56650E+03 
2 0.91074E+03 
3 0.63702E+03 
4 0.88865E+03 

3. pile shear Force 

pile Maximum 
# Shear 
1 0.17648E+03 
2 0.19389E+03 
3 0.16524E+03 
4 0.24573E+03 

Minimum 
Force 

-0.46695E+04 
-0.12287E+05 
0.22136E+02 

-0.49842E+04 

in 2 Di rection 

Minimum 
shear 

-0.20951E+03· 
-0.23447E+03 
-0.16145E+03 
-0.25445E+03 

in 3 Di rection 

Minimum 
shear 

-0. 13944E+04 
-0.16305E+04 
-0.77166E+03 
-0.71274E+03 

(Kips) 

(Kips) 

4. Bending Moment About 2 Axis (Kip-ft) 

pile pi le At 
# Node Depth Maximum 

Below cap Moment 

At 
Depth 

Below cap 
1 1 O.OOOOOE+OO 0.2381E+05 0.56473E+02 
2 2 O.OOOOOE+OO 0.3108E+05 0.56473E+02 
3 3 O.OOOOOE+OO 6561. 0.32270E+02 
4 4 O.OOOOOE+OO 1366. 0.40337E+02 

5. Bending Moment About 3 Axis (Kip-ft) 

pi le pi le At At 
# Node Depth Maximum Depth 

Below cap Moment Below cap 
1 1 O.OOOOOE+OO 1813. 0.40337E+02 
2 2 O.OOOOOE+OO 0.1036E+05 0.48405E+02 
3 3 O.OOOOOE+OO 7023. 0.48405E+02 
4 4 O.OOOOOE+OO 8347. 0.48405E+02 

***************************************** 
;, ANALYTICAL FORCE RESULTS FOR PIER ;, 
***************************************** 

ELEM PROP NODE LOAD FAX F22 F33 M22 
NO. NO. NO. CASE (Kips) (Kips) (Kips) (Ki p-ft) 

- Connector Beam segments 
1 1 82 1 -576.92 1044.88 -1918.85 31181.32 

0.00 
1 60 576.92 -1044.88 1918.85 0.00 

0.00 
2 1 82 1 -84.21 -1981. 45 -1964.54 12278.37 

0.00 
1 54 84.21 1981. 45 1964.54 0.00 

0.00 
3 1 82 1 861.96 22078.99 1623.16 -26376.35 

0.00 
1 47 -861.96 -22078.99 -1623.16 0.00 

0.00 
4 1 82 1 19.80 -9198.41 1823.58 -11397.35 

0.00 
1 53 -19.80 9198.41 -1823.58 0.00 

0.00 

************************************************** 

page 10 

Minimum 
Moment 

-6127. 
-6618. 
-5166. 
-8977. 

Minimum 
Moment 

-9338. 
-9252. 
-6118. 

-0.1026E+05 

M33 TORQUE 
(Kip-ft) (Ki p-ft) 

16979.22 48798.59 

0.00 -48798.59 

-12384.09 21434.08 

0.00 -21434.08 

358783.53 -57520.45 

0.00 57520.45 

-57490.04 -18789.61 

0.00 18789.61 

Dlc 
(Ratio) 
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* ANALYTICAL PILE CAP - SHELL STRESS RESULTS ;, 
************************************************** 

********************** 
;, DAMPING FORCES * 
********************** 

Node # FXX 
Kip 

FYY 
Kip 

FZZ 
Kip 

************************************ 
UNIAXIAL INTERACTION DIAGRAM 

************************************ 

MXX 
Kip Kip 

NOTE : 1. The tables below show the values on the Interaction 
Diagrams for each section which correspond to the 
section capacity 

2. The numbering of the SECTIONS/SEGMENTS is shown 
previously in the output file 

! -> pile Cross section Number = I! 

Diagram Data 

MYY 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.4820E+05 (Kips) 
0.1237E-14 (in) 

-0.7486E-09 (in) 

Recommended phi values 

Concrete, Rectangular members ph 0.70 
concrete, circular members with Ties ph 0.70 
concrete, circular members with spirals ph 0.75 

phi Factors Used 

phi Factor for Concrete control 
phi Factor for steel in compression 
phi Factor for steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axi al Moment(+3) Moment(-2) Moment(-3) 

0.4820E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.4397E+05 0.1425E+06 0.1425E+06 0.1425E+06 
0.3941E+05 0.1572E+06 0.1572E+06 0.1572E+06 
0.3504E+05 0.1687E+06 0.1687E+06 0.1687E+06 
0.3074E+05 0.1749E+06 0.1749E+06 0.1749E+06 
0.2629E+05 o . 1777E+06 0.1777E+06 0.1777E+06 
0.2204E+05 0.1794E+06 0.1794E+06 0.1794E+06 
0.1754E+05 0.1877E+06 0.1877E+06 0.1877E+06 
0.1315E+05 0.1951E+06 0.1951E+06 0.1951E+06 
0.8836E+04 0.2009E+06 0.2009E+06 0.2009E+06 
0.4379E+04 0.2067E+06 0.2067E+06 0.2067E+06 
0.7769E-01 0.2109E+06 0.2109E+06 0.2109E+06 

-0.6898E+04 0.1877E+06 0.1877E+06 0.1877E+06 
-0.1348E+05 0.1894E+06 0.1894E+06 0.1894E+06 
-0.2023E+05 0.1912E+06 0.1912E+06 0.1912E+06 
-0.2690E+05 0.1869E+06 0.1869E+06 0.1869E+06 
-0.3368E+05 0.1773E+06 o . 1773E+06 o . 1773E+06 
-0.4042E+05 0.1633E+06 0.1633E+06 0.1633E+06 
-0.4761E+05 0.1439E+06 0.1439E+06 0.1439E+06 
-0.4853E+05 0.1410E+06 0.1410E+06 0.1410E+06 
-0.5008E+05 0.1361E+06 0.1361E+06 0.1361E+06 
-0. 5139E+05 0.1319E+06 0.1319E+06 0.1319E+06 
-0.5259E+05 0.1279E+06 0.1279E+06 0.1279E+06 
-0.5371E+05 0.1239E+06 0.1239E+06 0.1239E+06 
-0. 5469E+05 0.1204E+06 0.1204E+06 0.1204E+06 
-0.5552E+05 0.1174E+06 0.1174E+06 0.1174E+06 
-0.5695E+05 0.1100E+06 0.1120E+06 0.1100E+06 
-0.5814E+05 0.1075E+06 0.1075E+06 0.1075E+06 
-0.5945E+05 0.9967E+05 0.1019E+06 0.9967E+05 
-0.6046E+05 0.9587E+05 0.9753E+05 0.9587E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1425E+06 
o . 1572E+06 
0.1687E+06 
0.1749E+06 
o . 1777E+06 
0.1794E+06 
0.1877E+06 
0.1951E+06 
0.2009E+06 
0.2067E+06 
0.2109E+06 
0.1877E+06 
0.1894E+06 
0.1912E+06 
0.1869E+06 
0.1773E+06 
0.1633E+06 
0.1439E+06 
0.1410E+06 
0.1361E+06 
0.1319E+06 
0.1279E+06 
0.1239E+06 
0.1204E+06 
0.1174E+06 
0.1120E+06 
0.1075E+06 
0.1019E+06 
0.9753E+05 
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! -> pile Cross section Number = 2! 

Diagram Data 

Maximum Tension Force 
Local 2 Axis shift for plastic centroid 
Local 3 Axis shift for plastic centroid 

0.3972E+05 (Kips) 
-0.2885E-15 (in) 
-0.6414E-09 (in) 

Recommended phi values 

concrete, Rectangular members ph 0.70 
Concrete, circular members with Ties ph 0.70 
Concrete, circular members with spirals ph 0.75 

phi Factors used 

phi Factor for Concrete control 
phi Factor for Steel in compression 
phi Factor for Steel in Tension 
phi Factor for steel in Bending 
Transition phi Factor according to AASHTO 

units for Axial Force : Kips, units for Moment 

Axial Moment(+3) Moment(-2) Moment(-3) 

0.3972E+05 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.2923E+05 0.1203E+06 0.1203E+06 0.1203E+06 
0.2532E+05 0.1265E+06 0.1265E+06 0.1265E+06 
0.2177E+05 0.1346E+06 0.1346E+06 0.1346E+06 
0.1803E+05 0.1432E+06 0.1432E+06 0.1432E+06 
0.1444E+05 0.1490E+06 0.1490E+06 0.1490E+06 
0.1088E+05 0.1475E+06 0.1475E+06 0.1475E+06 
0.7226E+04 0.1453E+06 0.1453E+06 0.1453E+06 
0.3610E+04 0.1484E+06 0.1484E+06 0.1484E+06 

-0.4144E-01 0.1502E+06 0.1502E+06 0.1502E+06 
-0. 5800E+04 0.1268E+06 0.1268E+06 0.1268E+06 
-0.1l70E+05 o . 1305E+06 0.1305E+06 0.1305E+06 
-0.1744E+05 0.1337E+06 0.1337E+06 0.1337E+06 
-0.2328E+05 0.1339E+06 0.1339E+06 o . 1339E+06 
-0.2902E+05 0.1292E+06 0.1292E+06 0.1292E+06 
-0. 3498E+05 0.1218E+06 0.1218E+06 0.1218E+06 
-0.4119E+05 0.1l07E+06 o .1l07E+06 0.1l07E+06 
-0.4369E+05 0.1050E+06 0.1050E+06 0.1050E+06 
-0.4572E+05 0.9985E+05 0.9985E+05 0.9985E+05 
-0.4823E+05 0.9275E+05 0.9275E+05 0.9275E+05 
-0.5091E+05 0.8466E+05 0.8466E+05 0.8466E+05 
-0.5350E+05 0.7561E+05 0.7644E+05 0.7561E+05 
-0.5585E+05 0.6814E+05 0.6854E+05 0.6814E+05 
-0.5832E+05 0.5940E+05 0.6011E+05 0.5940E+05 
-0.6098E+05 0.4891E+05 0.5047E+05 0.4891E+05 
-0.6386E+05 0.3943E+05 0.3943E+05 0.3943E+05 
-0.6616E+05 0.3020E+05 0.3020E+05 0.3020E+05 
-0.6883E+05 0.1921E+05 0.1921E+05 0.1921E+05 

0.7500 
0.9000 
0.9500 
1.0000 

: Kip-ft 

Moment(+2) 

O.OOOOE+OO 
0.1203E+06 
0.1265E+06 
0.1346E+06 
0.1432E+06 
0.1490E+06 
0.1475E+06 
0.1453E+06 
0.1484E+06 
0.1502E+06 
0.1268E+06 
0.1305E+06 
0.1337E+06 
0.1339E+06 
0.1292E+06 
0.1218E+06 
0.1l07E+06 
0.1050E+06 
0.9985E+05 
0.9275E+05 
0.8466E+05 
0.7644E+05 
0.6854E+05 
0.6011E+05 
0.5047E+05 
0.3943E+05 
0.3020E+05 
0.1921E+05 

****************************************************** 
FINAL MAXIMUMS/MINIMUMS FOR ALL LOAD CASES 

PIER # 1 
****************************************************** 

Maximum/Minimum pile Forces 
value Load comb. 

Max Shear in 2 Direction 0.9107E+03 Kip 1 0 
Min shear in 2 Direction -0.2544E+03 Kip 1 0 
Max shear in 3 Direction 0.2457E+03 Kip 1 0 
Min shear in 3 Direction -0.1631E+04 Kip 1 0 
Max Moment about 2 Axis 0.3108E+05 Kip-ft 1 0 
Min Moment about 2 Axis -0.8977E+04 Kip-ft 1 0 
Max Moment About 3 Axis 0.1036E+05 Kip-ft 1 0 
Min Moment About 3 Axis -0.1026E+05 Kip-ft 1 0 
Max Axial Force 0.2018E+04 Kip 1 0 
Min Axial Force -0.1229E+05 Kip 1 0 
Absolute Max Torque 0.2490E+01 Kip-ft 1 0 
Max Demand/capacity Ratio 0.2396E+00 1 0 
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