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5.1.2.4 Drilled Shaft Modeling (Fully Coupled)

Programs M-STRUDL and COM624 can be used in an iterative approcach to model a drilled
shaft supported structure. The approach is tn determine the approximate force
magnitudes for the controlling loading and then use these forces to develop a better
representation of the superstructure/shaft/soil problem. This allows a good
approximation of soil stiffness non-linearity as well as the non-linearity of the
shaft-soil interaction.

The following steps would be typical for drilled shaft modeling for design and
checking:

1 Develop a full M-STRUDL model (superstructure with substructure) using shaft
fixity at two shaft diameters below the groundline. Using the mocdel, run
the controlling load case--typically seismic loading will be the controlling
case and the worst effect, either longitudinal or transverse, will be used
for the next steps.

2 Develop COM624 models (shaft with soil) for each bent using the full shaft
from its tip to its connection to the superstructure.

3 Using the top of shaft shear and moment results from the first M-STRUDL,
load the COM624 models to develop a stiffness matrix for each shaft. This
represents a condensing of the substructure/soil effect to the point of
connection with the superstructure.

4 Develop a new M-STRUDL model using only the superstructure and supports
represented by the COM624 developed substructure stiffness matrices. Run
the same controlling load case.

5 Use the top of shaft shear and moment results from this latest M-STRUDL to
again load the COM624 models to develop new substructure stiffness matrices.

6 Use the latest M-STRUDL model with the most recent substructure stiffness
matrices and again run the same controlling load case.

7 Compare the results of this M-STRUDL with the previous M-STRUDL run for
correlation. If the results do not correlate well, cycle through steps 5
and 6 to get better convergence . Results which change no more than 15% per
cycle are normally sufficiently close and further cycling is not requiregd.

A sample problem using this approach is in Appendix Section A5.1.2.4.
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A5.1.2.4 Drilled Shaft Modeling Sample Problem

The following 68 sheets demonstrate the use of M-STRUDL and COM624 in modeling a
drilled shaft structure. This sample comes from a production job so it does not

have extensive annotation. Only sheets pertaining to modeling have been included to
reduce the paper volume.

Sheet Description

1 Plan and Elevation

2 Foundation Data

3-4 Analysis/Check Procedure

5-8 Shaft/Soil Data

9-29 M-STRUDL Model (Step 1)

30-42 . Shaft Stiffness Matrices ‘ (Steps 2 & 3)

‘ (only bent 2 included)

43-50 New M-STRUDL Model (Step 4)
(with support matrices)

51-63 New Shaft Stiffness Matrices (Step 5)
(only bent 2 included)

64-68 Latest M-STRUDL Model (Step 6)

(w/ most recent support matrices)

Note that the change from step 4 to step 6 results ranges from 1% (bent 2 top of
shaft moment, 30,100 K-FT to 29,700 K-FT) to 7% (bent 5 top of shaft shear, 2220 K
to 2070 K).
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TITLE BR. 77802 ROCKY PT. VIADUCT

$ DYNAMIC LOADING MODEL
TYPE SPACE FRAME :
UNITS KIPS FT RADIANS

SAVE ON
REPORT DEVICE SKSOUT1

JOI COO |

1 " 0.0 100.0 0
5 107.0  100.0 0.
S 222.0  100.0 0
13 338.0  100.0 0
14 0.0 78.0 0.
15 0.0 85.3 0.
16 0.0 92.7 0.
17 107.0 25.0 0.
18 107.0 50.0 0.
19 107.0 75.0 0
20 222.0 30.0 0.
21 222.0 53.3 0.
22 222.0 76.7 0.
23 338.0 79.0 0.
24 338.0 86.0 0.
25 338.0 93.0 0.
1TO 5 BY 1

5 TO 9 BY 1

9 TO 13 BY 1

$

MEM INC

1 1 2

12 12 13

13 14 15

14 15 16

15 16 1

16 -17 18

17 18 19

18 19 5

19 20 21

20 21 22

21 22 9

22 23 24

23 24 25

24 25 13

1 TO12 BY1l IBY1 JBY1

$

MEMBER  PROPERTIES

APRO1 AX 73.0 IX 9.7 Iy
APRO2 AX 28.3 IX 128.0 Iy
APRO3 AX 38.5 IX 237.0 Iy
$

MATERIAL PROPERTIES

Al E 547200.0 DEN 0.225 CTE
A2 E 518400.0 DEN 0.150 CTE
$

DYNAMIC ANALYSIS REACTIONS MODES
$ A=0.29 S=1.0 G=32.2

STARKEY
.0
0
.0 :
.G
0 s
0
0
0 S
0
.0
0 S
0
0
0 S
0
0
13130.0 Iz 414 .4
64.0 1z 64.0
119.0 1z 119.0
0.000006 1 TO 12
0.000006 13 TO 24
S

7-16-93 (SKSSTR1)

000014

/

1 TO 12
13 14 15 22 23 24
16 17 18 19 20 21



LOAD EQL

RSA X 9.34 FREQ ACCE RESSOIL1 SRSS
LOAD EQT

RSA Z 9.34 FREQ ACCE RESSOIL1 SRSS
OUT DEC 5 .

LIST FREQ 1 TO 9

LIST DISP ALL

OUT DEC 2

LIST REA ALL

LIST MEM FOR 13 TO 24

FINISH

000015
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| M-STRUDL BY CAST / REV. V2.90 SBR : 7224 TIMB : 7/16/1993 14:18:20 |
ST CRES BB Oregon DOT $11, OR
) oiTLB: BR. T180A  ROCKY PT. VIADUCT STARKBY y-i6-93 PAGE 1 |

> D S D D o e e S e e e 4 D O P e B P D - B o o
Pttt P G G G 4

SELLRRRRLRLRORLLLLLLCRS

% FBSULTS OF AKALYSIS *

jieddd 4424324433444 424441

TPE OF YHR PROBLEM : GSPACE FRAME RESTART STATUS : NONE GIVEN
ACTIVE DRITS : RIPS FRET  RADIANS

* TOLERANCE = 0.01  MAX. RO. ITBRATIONS = 20
* YOTAL WEIGET IN I DIRBCTION = 6571.36

* YOTAL WEIGHT IK ¥ DIRBCTION = 6571.56
* TOTAL WEIGHT IN I DIRBCTION = 6571.56

* §0. OF BIGEN VALUES REQUESTED : §

NODB PRBQUBKCY ~ PBRIOD /--=e---- % NASS PARTICIPATED ------- [ [--- PARTICIPAT

X0, BI.  SECOWD 1DIR. Y DIR. I DIR. 1 DIR.
1 1.26 0.792 0.00000 0.00000  87.60831 0.00896
2 2.680 0.385  T4.74174 0.34546 0.00000 5536.97838
3 .15 0.364 0.00000 0.00000 0.02280 -0.35582
§ i 0.321 2.89195 2.019M 0.00000 624.76241
5 414 0.241  15.39728 §.11614 0.00000 ~1429,3936
6 §.82 0.207 0.44355  39.31767 0.00000 . 23251222
1 4.97 0.201 0.00000 0.00000 4.71671 -0.23800
8 8.06 0.124 0.00146 0.00075 1.44720 §.64826
9 9.2 0.109 0.00220 0.00000 1.75083 §.12136

| ¥-STRUDL BY CAST / RBV. V2,90 SBR : 7220 TIKB : 7/16/1993 14:18:20 |
f LICENKSZEB : Oregon DOT #11, OR {
| TITLB: BR., 7780A  ROCEY PT. VIADUCT STARKEY  7-16-93 PAGE 2 |

**t LOAD INDBX : 1 LOAD TAG : BQL e
* X - RSA, FACTOR = 9.34 FRBQ. VS. ACCEL. CURVE

0.25000:4.483200,29000:4.856800,33000:5.417200.40000:6.071000.50000:7.09840

000016

TON FACTOR -=-veeeem-- /
Y DIR. I DIR.

0.00341 -4662.01257
376.43765  T0.68762
0.01497  59.03040
-529.81069  -0.25121
5 739.05156  -0.15999
2670.83886 0.41173
-0.33794 -636.92200
3.33213  146.48330
-0.20138 ~172.77841



0.53000:7,285200.56000:7,565400,59000:7.845600.63000:8.219200.67000:8,59280

0.71000:8.966400.77000:9,433400,83000:9.900400.91000:10.554201,00000:11.20800
1000:12.048601.25000:12.982601.43000:14.136801.67000:15,784602.00000:17.74600
$000:20.641403.00000:23.35000100.00000:23.35000

RESOLTAKT JOINT DISPLACEMERTS =----

.......................................................................
st e

JOIRT [oecceemce- GLOBAL DISPLACBMBNTS ---=cwee--- [eeeeeenecance GLOBAL ROTATIONS
KO, X DIRBCTION ¥ DIRBCTION I DIRBCTION X DIRECTION Y DIRBCTION
1 0.06233 0.00039 0.00004 0.00009 0.00000
2 0.06322 0.04162 0.00002 0.00000 0.00000
3 0.06395 0.04787 0.00001 0.00001 0.00000
i 0.06452 0.027117 0.00002 0.00001 0.00000
5 0.06493 0.00209 0.00002 0.00001 0.00000
b 0.06522 0.01653 0.00002 0.00001 0.00000
1 0.06533 0.02358 0.00001 0.00001 0.00000
8 0.08525 0.01750 0.00002 - 0.00001 0.00000
9 0.06498 0.00264 0.00002 0,00001 0.00000
10 0.06460 0.04337 0.00002 0.00001 0.00000
11 0.06403 0.07626 0.00002 0.00001 0.00000
12 0.06328 0.06354 0.00002 0.00000 0.00000
13 0.06235 0.00048 0.00004 0.00000 0.00000
14 0.00000 0.00000 0,00000 0.00000 0.00000
15 0.01262 0.00013 0.00001 0.00000 0.00000
16 0,03939 0.00026 0.00002 0.00000 0.00000
17 0.00000 0.00000 0.00000 0.00000 0.00000
18 0.02037 0.00070 0.00013 0.00001 0.00000
)9 0.05354 0.00139 0.00019 0.00000 0.00000
0 0.00000 0.00000 0.00000 0,00000 0.00000
21 0.02229 0,00088 0.00011 0.00001 0.00000
2 0.05790 0.00176 0.00017 0.00000 0.00000
23 .0.00000 0.00000 0,00000 0.00000 0,00000
24 0.01190 0.00016 0.00001 0.00000 0.00000
25 0.03761 0.00032 0.00002 0.00000 0.00000
| X-STROUDL BY CAST / REBV. V2.90 SBR : 722d TIMB : 7/16/1993 14:18:20 |
| LICRBKSEB: Oregon DOT #11, OR f
| TITLE: BR. 7780A ROCKY PT. VIADUCT  STARKBY  7-16-93 PAGE 2 |
| M-STRUDL BY CAST / REV. V2.90 SBR : 7224 TINB : 7/16/1993 14:18:20 |
JLICBNSEB: Oregon DOT #11, OR |
| TITLE: BR. 7780 ROCKY PT. VIADUCT STARKBY 7-16-93 PAGE 3]

% DIRECTION

0.00222
0.00081
0.00046
0.00105
0.00071
0.00048
0.00028
0.00048
0.00093
0.00157
0.00051
0.00138
0.00287
0.00000
0.00306
0.00377
0.00000
0.00134
0.00108
0.00000
0.00157
0.00117
0.00000
0.00304
0.00396

000017



*2f  LORD TRDEZ :

2 LOAD TAG :

BQT (241

L —)RSA, PACTOR = 3.34 FRBQ. V3., ACCRL. CORVE

0.25000:4.483200.29000:4.856800,33000:5,417260.40000:6.071000,50000:7.09840
0.53000:7.285200,56000:7,565400.59000:7.845600.63000:8.,219200.67000:8.59280
0.71000:8.966400.77000:9.433400.83000:9.300400.91000:10.,554201,00000:11.20800
1,11600:12 046601.25000:12,982601.43000:14.196801,67000:15.784602.00000:17.74600
2LR0000,25.641403,00000:23.35000100.00000:23.,35000

RRSULTERT JOINT DISPLACENERTS «==--
JOINT [em=memene- GLOBAL DISPLACBMBNTS =-===-s===- [eeemeeennnanan GLOBAL ROTATIONS
KO, X DIRBCTION Y DIRBCTION  Z DIRBCTION X DIRBCTION Y DIRBCTION
1 0.00001 0.00000 0.11234 0.00765 - 0.00139
2 0.0000! 0.,00003 0.14870 0.00688 0.00135
3 0.00001 0.00002 0.18284 0.00611 0.00121
4 0.00001 0.00002 0.21237 0.00535 0,00100
5 0.00001 0.00003 0.23535 0.00460 0.00072
6 0.00001 0.00012 0.25111 0.00468 0.00038
1 0.00001 0.00001 0.25648 0.00477 0.00002
8 0.00001 0.00012 0.25099 0.00485 0.00038
9 0.00001 0.00003 0,23498 0,00494 0.00073
10 0,00001 0,00007 0.20926 0.00537 0.00104
11 ~0.00001 0.00002 0.17557 0.00582 0.00128
12 0.00001 0.00007 0.13625 0.00627 0.00144
.13 0.00001 0.00000 0.09428 0,00673 0.00149
~)4 0,00000 0.00000 0.00000 0.00000 0.00000
" 715 0.00000 0.00000 0.01653 0.00424 0.00046
16 0.00001 0.00000 0,05852 0,00682 0.00093
17 0.00000 0.00000 0.00000 0.00000 0.00000
18 0.00010 0.00001 0.03660 0,00270 0.00024
19 0.00013 0.00002 0.12453 0.00415 0.00048
20 0.00000 0.00000 0,00000 0.00000 0,00000
21 0.,00007 0.00001 0.03604 0.00287 0.00024
22 0.00009 0,00002 0.12395 0.00445 0.00049
23 0.,00000 0.00000 0.00000 0,00000 0,00000
24 0.00000 0.00000 0.01398 0.00374 0.00050
25 0,00001 0.00000 0.04891 0.00599 0.00099
| X-STRUDL BY CAST / RRV. V2.90 SBR : 722d TIMR : 7/16/1993 14:18:20 |
| LICERS BB : Oregon DOT #11, OR |
| TITLB: BR. 7780A ROCKY PT. VIADUCT STARKEY  7-16-93 PAGE |

| ¥-STRUDL BY CAST / RBV. V2.90 SBR : 722d TINB : 7/16/1993 14:18:20 |

QI_C B K S BE: Oregon DOT #11, OR

& DIRBCTION

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00001
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

000018



4

| TITLB: BR. T780A  ROCKY P?. VIADUCT  STARKEY  7-16-93 PAGR § |

.......................................................................

**r LORD INDBZ : 1 LOAD 7AG : BQL ¥t

* § - RSA, PACTOR = 9.34 FREQ. VS.. ACCBL. CORVE

9.25:4.48 0.29:4.86 0.33:5.82 0.40:6.07 0.50:7.10
0.53:7.29 0.56:7.57 0.59:7.85 0.63:8.22 0.67:8.59
0,71:6.97  0.77:9.43 0.83:9.90 0.91:10.55  1.00:11.21
1.11:12.05  1.25:12,98  1.43:14.20  1.67:15.78  2.00:17.75
2,50:20.64  3.00:23.35  100.00:23.35
* POR RBACTIONS OF DYNANIC AALTSIS AT SKEWED SPRING SUPPORTS, PLEASE
USB THE MBNBER END PORCE RESULTS INSTEAD OF TABULATED RESULTS.
JOINT RRACTIONS AT SUPRORTS -----
JOINT LD [emseesecescescmmmmesonmmnenencnns GLOBAL REACTIONS --------ss-e-emsemcomsmcesnsansnnens
- X0, 1 PORCE 1 PORCE % FORCE 1 MOMENT
" ~1475,95 -259.36 -0.44 -8.93
17 17312 -556.82 2.3 -44.88
20 -236.33 -754,77 -2,36 -43.18
2 -1466.27 -336.97 -0.47 -9.37
)
| M-STRUDL BY CAST / RBV. V2,90 SBR : 722d TINE : 7/16/1993 14:16:20 |
| LICBNSEBE: Oregon DOT #11, OR |
| $ITLB: BR. T780A ROCKY PT. VIADUCT STARREY 7-16-93 PAGE 4 |

**t LOAD INDBX : 2 LOAD TAG : BT ¥t

* 7 - RSA, FACTOR = 9.34 [PRBQ. VS, ACCBL. CURVEB

0.25:4.48 0.29:4.86 0.33:5.42 0.40:6.07 0.50:7.10
0.53:7.29 0.56:7,57 0.59:7.85 0.63:8.22 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9.90 0.91:10.55 1.00:11.21
1.11:12.05 1.25:12.98 1.43:14.20 1.67:15.78 2,00:11.75
2.50:20.64 3.00:23.35  100.00:23.35

* FOR REACTIONS OF DYRAMIC ARALYSIS AT SKEWED SPRIRG SUPPORTS, PLEASE
USE THE MEMBER END FORCE RESULTS INSTEAD OF TABULATED RBSUL1S.

Y MONENT

-1.01
-0.09
-0.13
-0.95

T NOHENT

-19295.16
-5457.58
-6897.71

-19515.21

000019



L BY CAST / RBV. V2.90 SBR : 7224 TINB : 7/16/1993 14:18:20 | 000020
K SBE: Oregon DOT #11, OR {
: BR. TI80A ROCKT PT. VIADUCT STARRE T-l-S3PAGE 5 |

.....................................................................
.......................................................................

L
i
mng
[~

JOINT RBACTIORS AT SUPPORIS -----

11 T GLOBAL RBACTIORS --ceses=sssessencosmmconsnssnmmnnnne
0. Y FORCE Y FORCE 1 FORCE Y NONBKT T HONENT 1 NONENT
1 -0.51 -1.13 -1051,25  -23151.06 -1680.72 -1.10
17 -2.07 -1.91 -141,10 -8365.02 -113.43 -31.26
20 -1.54 -8.97 -164.36 ~3404.,99 -514.80 -26.89

23 ‘ -1.09 -2.688 -1018.17 -21309.29 ~1877.47 - =110

M-STRUDL BY CAST / RBV. V2.50 SER : 7224 TINB : 7/16/1993 14:18:20 |
LICENSEEB: Oregon DOT #11, OR |
TTUE: BR. T780A  ROCKY PT. VIADUCT STARKBY T-16-03 PAGR 5 |

*** LOAD IFDEX : 1 LOAD TAG : BQL 1t

* X - RSA, PACTOR = 9.34 PRBQ. VS. ACCEL. CURVE

0.25:4.48  0.20:4.86  0.33:5.42  0.40:6.07  0.50:7.10
0.53:7.29  0.56:7.57  0.59:7.85  0.63:8.22  0.67:8.59
0.71:6.97  0.77:9.43  0.83:9.90  0.91:10.55  1,00:11,21
LI12,05  1.25:12.98 1431420 1611578 2,00:17.75
2.50:20,64  3.00:23.35  100.00:23.35 '

RESULTANT NENBBR PORCES -----

NEKBER SBCTION  JOINT /== ARKIAL ===/=-= LOCAL ¥ ==/== LOCAL I --/-- TORSIORAL =/--= LOCAL ¥ ==/-= LOCAL Z --/
0. TAG. K0.  FORCE  SHBAR FORCE  SHEAR PORCE KONBNT NONEK? MONENT
13 APRO 14 259,36 147595 0.44 1,01 8,93 19295.16

15 - 25036 5,95 - 0. 1,01 5,711 858443

1" APRO2 15 259,28 1472,52 0.42 1,01 5,71 8584.43
16 259,28 1472.52 0.42 1.01 2.59 219784

15 APRO2 16 259,11 46192 0.36 1,01 2.59 297,84
1 25911 146192 0.36 1.01 0.19  LAILAE

16 APRO3 17 556,82 173,12 2.32 0.09 14,88 545750
18 556,82 ma . R 0.09 13,17 1192.66

1 APRO3 18 /555,82 148,21 0.82 0.09 13,17 1192.66
19 555,82 148,21 0.82 0.09 33.70 2626.93

18 APRO3 19 553,83 84,36 1.36 0.09 33.70 2626.93
0.09 0.35  AT3L.66

o 3 353,83 84,36 1.36



19 APRO3 20 754,17 236,33 2
21 154,77 236.33 2.3%
20 APRO3 21 753.12 211,39 1
22 7153.12 211.39 0.87
21 APRO3 22 749.84 147,17 1.39
| X-STRUDL BY CAST / REV, V2.90 SBR : 7224 'TINB : 7/16/1993 14:18:20 |
| LICENSBE : Oregon DOT #11, OR
| TITLB: BR, 7780A ROCKY PT. VIADUCT STARRBY 7-16-93 PAGB §

.......................................................................
.......................................................................

RBSULTANT MENBER FORCBS =----

NENBER SECTION
KO, TAG. N0, PORCE SHEAR PORCE  SHEAR PORCE
4 749.84 147,17 1.39
22 APRO2 23 336.97 1466.21 0.47
24 336.97 1466,27 0.47
23 APRO2 24 336.89 1463,14 0.46
: 25 336.89 1463.14 0.46
24 APROZ 25 C336.73 1453.45 0.40
13 336.73 1453,45 0,40
| X-STRUDL BY CAST / REV. V2,90 SBR : 722d TINB : 7/16/1993 14:18:20
[ LICERSEE: Oregon DOT $11, OR
| TITLE: BR. 7780 ROCKY PT. VIADUCT STARKBY 7-16-93 PAGE 3
trt LOAD INDRX : 2 LOAD TAG : BQT 2t

* 1 - RSA, PACTOR = 9.34 FREQ. VS, ACCRL. CORVE

0.25:4.48 0.29:4.86
0.53:7.29 0.56:7.57
0.71:8.97 0.77:9.43
1.11:12.05 1.25:12.98
2.30:20.64  3.00:23,35

RESULTANT NENBER PORCES

NEMBER
K0. TAG,

13 APRO2

KO,

14

PORCE

113

0.40:6.07

0.63:8.22

0.91:10.33
0 1,67:15.78
3

SHEEAR PORCE

0.51

SEBAR FORCE

1057.25

KOMEBXT

[— T — Y — N~ N — N - —J
WD LD D WO LD O e
[N I RV I W, Ry I RIS I Y )

MOMEK?T

1680.72

43.18
11.85
11.85
32.18
32.19

KOMENT

MOMENT

23151.05

000021

6897.71
1417,57
1417.57
3577.18
337118

JOIRT /--- AIIAL ---/--- LOCAL Y --/-- LOCAL I --/-- TORSIONAL =/=-- LOCAL Y =-/-- LOCAL & --/

KOMBXT

19515.21
9312.62
§372.62
2342.06
2342.06

11462.11

SECTION  JOIRT /--- ARIAL ---/--- LOCAL Y --/-- LOCAL % --/-- TORSIONAL ;/--- LOCAL Y =-/-- LOCAL & --/

KOMENT

4,10



000022
1.23

15 113 0.51 1057.25 1680.72 15433.17
14 APRO2 15 113 0.50 1056.08 1680.72 15433.17 1,23
; 16 113 0.50 1056.08 1680.72 7618.25 3.75
15 APRO2 16 1.12 0.50 1051.96 1680.72 1618.25 3.15
1 1.12 0.50 105,86 1680.72 62,09 1.21
16 APRO3 17 1.91 2.01 147.10 173,03 8365.02 31,26
18 7.91 2,07 147.10 173,43 5070,10 147
APRO3 18 1.10 0.39 120.77 413,43 5070.10 14.47
19 .70 0.39 120.22 473,43 2371.82 2414
18 APRO3 19 1.29 1.76 92.69 113,43 2371.82 24,14
5 1.29 1.76 92.69 3.8 68.11 19.88
19 APRO3 20 8.97 1,54 161,36 514.80 9404.99 26.89
o 8.97 1.54 164,36 514,80 5837.34 9,01
| M-STRUDL BY CAST / RBV. V2.90 SBR : 7224 TINE : 7/16/1933 14:18:20 |
| LICEBRSEE : Oregon DOT $11, OR O
| TITLE: BR. 7780A ROCKY PT, VIADUCT STARKBY 7-16-93 PAGE 7 |
RESULTANT NENBER PORCES -----
NEHBER SBCTION  JOINT /== AXIAL ===/-=- LOCAL Y =-/- LOCAL % =-/-- TORSIONAL -/--= LOCAL ¥ --/-- LOCAL 1 --/
X0, T™G. KO.  PORCE  SHBAR PORCE  SHEAR PORCE . MOMENT NONENT MONENT
20 APRO3 21 8,75 0.43 142.76 514,80 5837.34 9,01
’ 2 8,75 0.43 142,76 514.80 2697.91 19.08
21 APRO3 22 8,33 1,09 114,84 514.80 2697.91 19.08
' g 8.33 1.09 114,84 514,80 L2 6.39
2 APRO2 23 2,68 1.09 107817 1877.47 2130929 7.10
4 2.68 1.09 1018.17 1877.47 14182.16 1.55
2 APRO2 24 2,68 1,08 1017.16 1877.47 14182.16 1,55
25 2.68 1,08 1017.16 1877.47 7062.10 8.39
2 APRO2 25 2.67 1.06 1013.66 1877.47 7062.10 8.39
13 2.67 1.06 1013.66 1877.47 35,70 15.78
| N-STRUDL BY CAST / RBV. ¥2.90 SBR.: 722d TIMB : 7/16/1993 14:48:15 |
JLICBNSEEB : Oregon DOT $11, OR
| TI7L8: BR. 7780A  ROCKY PT, VIADUCT STARKBY 7-16-93 BAGE 1 |

1323232232333 33432334444

* RESULTS OF ARALYSIS * -

1332232222332 222 223223233

TYPB OF THB PROBLEN : SPACE PRANE RESTART STATUS : ROKE GIVER
105 UNITS & KIPS FERT  RADIAKS



* TOLERANCE = 0.01 NAXZ., KO. ITBRATIORS = 20

YOTAL WEIGHT IN I DIRBCTION = 6571.56

. KTAL WBIGHT IN Y DIRBCTION = 6571.56
"® T0TAL WRIGET IN I DIRBCTION = 6571.56

* @4, OF BIGEN VALUES RBQUESTED : §

000023

NODE PRBQUENCY  PBRIOD /-------- § NASS PARTICIPATED ------- | [=== PARTICIPATION FACTOR =e=sv-ceee- /
N0, BL. SECOXD 1 DIR. 1 DIR. 1 DIR X DIR. Y DIR. Z DIR.
1 1.26 0.792 0.00000 0.00000  87.60831 0.00896 0.00341 -4662,01257
2 2.60 0.385 T4 THIT4 0.34546 0.00000 5536.97858  376.43765 0.68762
3 2.15 0.364 0,00000 0.00000 0.02280 -0.35562 0.01497  59,03090
{ 320 03 2.89195 2.079M 0.00000 624.76241 -529.81069  -0.25121
5 L1 0.241  15.39728 £,11614 0.00000 -1429,39365  739.05156  -0.15999
b 4.82 0.207 0.44955  59,31767 0.00000 232,51222 2670,83886 0.41173
7 4,97 0.201 0.00000 0.00000 £.71671 -0.23800  -0.33794 -636.92200
8 8.06 0.124 0.00146 0.00075 1.44720 4.64826 3.33213  146.48330
9 9.21 0.109 0.00220 0.00000 1,75083 §.12136  -0.20158 ~-172.77841
| .M-STRUDL BY CAST / RBV. V2.90 SBR : 7224 TIMR : 7/16/1993 14:48:15 |
|LICENSEE : Oregon DOT #11, OR |
| TITLE: BR, 7780A ROCKY PT. VIADUCT  STAREEY 7-16-93 PAGR |
)
**t LOAD IKDBX : 1 LOAD TAG : BQL ¢

* X - RSA, PACTOR = 9.34 FREQ. VS. ACCEL. CURVE

0.25000:4,483200.29000:4.,856800,33000:5.417200,40000:6.071000.50000:7,09840
0.53000.7.285200.56000:7.565400.59000:7,845600.63000:8,215200.67000:8.59280
0.71000:8.966400.77000:9.433400.83000:9.900400,51000:10,554201,00000:11,20800
1.11000:12,048601,25000:12.982601.43000:14,196801,67000:15.784602.,00000:17.74600

2.50000:20.641403,00000:23,35000100,00000:23.35000

RBSULTANT JOIRT DISPLACEMENTS =----

JOINY [----en-ne- GLOBAL DISPLACEMBRTS ---e===-=on/ssemmnmnccenes GLOBAL ROTATIONS ====s=s=ss=s /

N0, I DIRECTION Y DIRBCTION I DIRECTION X DIRECTION Y DIRBCTIOR I DIRECTION
] 0.06233 0.00039 0.00004 0.00000 0.00000 0.00222
2 0.06322 0.04162 0.00002 0.00000 0.00000 0.00091
3 0.06395 0.04787 0.00001 0.00001 - 0.00000 0.00046 .
4 0.06452 0.02717 0.00002 0.00001 0.00000 0.00105
5 0.06493 0.00209 0.00002 0.00001 0.00000 0.00071
6 0.06522 0.01653 0.00002 0.00001 0.00000 0.00048
1 0.00001 0.00001 0.00000 0.00028

0.06533 0.02358



0.08525

0.00002
0.00002
0.00002
0.00002
0.00002
0.00004
0.00000
0.00001
0.00002
0.00000
0.00013
0.00019
0.00000
0.00011
0.00017
0.00000
0.00001
0.00002

0.00001
0.00001
0.00001
0.00001
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00001
0.00000
0.00000
0.00001
0.00000
0.00000
0.00000
0.00000-

1224 TINR :

STARREY

8 0.01750
9 0.,06496 0.00264
’”io 0.06460 0,04337
1 0.06403 0.07626
12 0.06328 0.06354
13 0.0623¢ 0.00048
14 0,0000¢ 0.00000
i 0.012¢. 0.00013
18 0.03634 0.00026
1 0.00000 0.00000
18 0,02037 0.00070
19 0.05354 0.00139
20 0.00000 0.00000
21 0.02228 0.00088
22 0.05790 0.00176
23 0.00000 0.00000
b1} 0.01190 0.00016
25 0.03761 0.00032
| X-STRUDL BY CAST / RRV, V2.90 SBR :
JLICENKSEE: Oregon DOT #11, OR
| TITLE: BR. 77804 ROCKRY PT. VIADUCT
j
| M-STRUDL BY CAST / RBV., V2.90 SBR :
J LICBKSEB : Oregon DOT #11, OR
| TITLE: BR. 77804 ROCKY PT, VIADUCT

7228 TINE :

STARKRY

|

*tt LOAD INDEY :

2 LOAD TAG :

BQT ree

* 7 - RSA, PACTOR = 9,34 ©PRBQ. VS. ACCBL. CURVE

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.25000:4.483200,29000:4,856800,33000:5.417200.40000:6.071000,50000:7.09840
0.53000:7.285200,56000:7,565400,59000:7,845600.63000:8.219200.67000:8.59280
0.71000:8.966400,77000:9.433400.83000:9.900400.91000:10,554201,00000:11,20800
1,11000:12,048601.25000:12,982601.43000:14,196801.67000:15,784602,00000:17,74500
2.50000:20.641403,00000:23,35000100,00000:23.35000

RBSULTANT JOINT DISPLACBMENTS -----

JOIFT /
KO.

‘g;’]

-------- GLOBAL DISPLACBMENTS =-=e====-v=[essccaccccacee GLOBAL ROTATIONS

I DIRECTION

0.00001

Y DIRECTION

0.00000

I DIRBCTION I DIRRCTION Y DIRRCTION
0.11234 0.00765 0.00139

0.00048
0.00093
0.00157
0.00051
0.00138
0.00287
0.00000
0.00306
0.00377
0.00000
0.00134
0.00108
0.00000
0.00157
0.00117
0.00000
0.00304
0.00396

& DIRBCTION

- 0,00000

000024



2 000001 0.00003 0.14870 0.00688 0.00135 0.00000 000025
3 0.00001 0.00002 0.18284 0.00611 0.00121 0.0000¢
! 000001 0.00002 0.21237 0.00535 0.00100 0.00000
‘5 0.00001 0.00003 0.23535 0.00460 0.00072 0.00000
6 0.00001 0.00012 0.25111 0.00468 0.00038 0.00000
1 0.00001 0.00001 0.25648 0.00477 0.00002 0.00001
3 0.00001 0.00012 0.25099 0,00485 0.00038 0.00000
3 0.00001 0.00003 0.23498 0.00494 0.00073 0.00000
10 0.00001 000007 0.20926 000537 0.00104 0.00000
11 0.00001 0.00002 0.17557 0.00582 0.00128 0.00000
Vi 0.00001 0.00007 0.13625 0.00627 0.00144 0.00000
13 000001 000000 0.03428 0.00673 0.00149 0.00000
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 000000 0.00000 0.01653 0.00424 0.00046 0.00000
16 0.00001 0.00000 0.05852 0.00682 000083 0.00000
11 0,00000 000000 0.00000 0.00000 000000 000000
18 0.00010 0.00001 0.03660 0.00270 0.00024 000000
19 0.00013 0.00002 0,12453 0.00415 °  0.00048 0.00000
20 0.00000 0.00000 000000 0.00000 0.00000 000000
21 0.00007 0.00001 0.03604 0.00287 .00024 0.00000
2 0.00009 0.00002 0.12395 0, 00445 0.00049 ,00000
23 000000 0.00000 0.00000 000000 0.00000 0.00000
% 0.00000 0.00000 ,01398 0.00374 0,00050 0.00000
2 0.00001 0.00000 0.04891 0.00539 0.00089 0,00000

"-STRUDL BY CAST / REV. V2.90 SBR : 7224 TIMB : 7/16/1993 14:48:15 | -
,ICBNSBE:OregonDOHll,OR l

y fITLB: BR, 7780A  ROCKY PT, VIADUCT STARREY 7-16-93 PAGE 3

| ¥-STRUDL BY CAST / RBV. V2.90 SBR : 722d TINB : 7/16/1993 14:48:15 |
[LTCBKSBE: Oregon DOT #11, OR

| TITLE: BR. 7780A ROCKY PT, VIADUCT STARKEY 1-16-93 PAGE 4 |
trt LOAD INDBX : 1 LOAD TAG : BQL fr*

* X - RSA, EACTOR = 9.34 ¥REQ. VS, ACCBL. CURVE

0.25:4.48 0.29:4.86 0.33:5.42 0.40:6.07 0.50:7.10

0.53:7.29 0.56:7.57 0.59:7.85 0.63:8.22  .0.67:8.59

0.71:8.97 0.77:9.43 0.83:9.90 0.91:10.55 1.00:11.21
1.11:12.05 1.25:12.98 1.43:14.20 1.67:15.78 2,00:17.75
2.50:20.64 3.00:23.35  100.00:23.35



* POR RBACTIORS OF DYNAXIC ARALYSIS AT SKBWED SPRING SUPPORTS, PLEASE
USE TER MEMBER BND PORCE RESULTS INSTEAD OF TABULATRD RESOLTS.

023 -1.09 -2.68 -1018.17 -21309.28

000026

K7 EACTIONS A7 supeORS <ere
JOINT 1) feseeeceesecceseccmescomesesacunes GLOBAL RBACTIONS =-==re-smsrecmmssscmsnsanmonesnnns /
I PORCE T PORCE TPORE K NOKENT T MONENT I NONENT
~1415.9 -259.36 -0.44 -8.53 101 -19295.46
i -113.12 -556.82 -2.32 -44.88 009 -5457.58
2 -236.33 154,17 -2.36 -43.18 013 683771
23 -1466.27 -336.97 -0.47 -9.37 085 -19515.21
| N-STRUDL BY CAST / RBV. V2.90 SBR : 7224 TINB : 7/16/1993 14:48:15 |
[LICBESEE : Oregon DOT $11, OR |
| TITLB: BR. 7780A ROCKY PT, VIADUCT STARKBY 7-16-03 PAGE 4 |
tet.LOND INDRE : 2 LOAD TAG : BT
* 7 - RSA, FACTOR = 9,34 PREQ. VS, ACCBL. CURVE
C0.25:448 020486 0.33:5.42  0.40:6.07  0.50:0.10
COPSEIY 0SETST 0SBTES LERE2 0.6T:.5
CAIL6T 0ITSA3 083390 0.91:1055  1.00:11.21
L1205 1,25:12.98  1A3:14,20  LET:15.78 2.00:10.75
2.50:20.64  3.00:23.35  100.00:23.35
* OR RBACTIONS OF DINANIC ANALTSIS AT SKEWBD SPRING SUPPORTS, PLEASE
USB THB NENEER ERD FORCE RBSUL?S INSTBAD OF TABULATED RBSULTS.
| N-STRUDL BY CAST / REV. V2,30 SBR : 7224 TINB : 7/16/1993 14:48:15 |
[ LICBESEE: Oregon DOT #11, OR |
| TITLB: BR. T780A  ROCKY PY. VIADUCT STARKBY 7-16-93 PAGE  § |
JOINT REACTIONS AT SUPRORTS «----
011 01 S O ceemeeenees GLOBAL REACTIONS ==ssssssssnssseesssnaccecncenceenes /
X0, X FORCE ¥ PORCE TPORCE X NONENT Y NOKBNT I NONENT
1 -0.51 L3 105125 -B3SLOE -1680.T2 -4,10
1 -2.07 -1.91 UL 836502 -413.43 -37.26
2 -1.54 -8.97 -164.36 -9404,99 -514.80 26,88
187147 -1.10



12

| M-STRUDL BY CAST / RBV. V2.90 SER : 7224 TINB : 7/16/1993 14:48:15 |
“tICEKSEB: Oregon DOT 411, OR |
TTLE: BR. 7780 ROCKY PT. VIADUCT STARKEY  7-16-93 PAGE 5 |
trr LORD IRDRZ : 1 LOAD TAG : BQL *r
* X - RSA, PACTOR = .34 PRBQ. VS. ACCEL. CURVE
0.25:4,48 0.29:4.86 0.33:5.42 0.40:6.07 0.50:7.10
0.53:7.29 0,56:7.57 0.59:7.85 0.63:8.22 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9,90 0.91:10.55  1.00:11.21
1.11:12.05  1.25:12.98  1.43:14.20 1.67:15.78  2.00:17.75
2.50:20.64  3.00:23.35 100.00:23.35 :
RESULTANT NEMBER PORCES =---- :
MENBER SECTION  JOINT /--- AXIAL =--/--- LOCAL Y --/-- LOCAL % --/-- TORSIONAL -/--- LOCAL Y --/-- LOCAL 7 --/
X0, TAG.  KO. FORCE SHEAR FORCB  SHEAR FORCE NOMEHT NOMENT MONENT
13 APRO2 U4 259.36 1475.95 0.44 1.01 8.93 19295.16
15 259,36 1475.95 0.44 1.01 5.71 8584.43
14 APRO2 15 259.28 1472.52 R Y 1.01 5.7 8584.43
16 259.28 1472.52 0.42 1.01 2,59 2797.84
15 APRO2 16 259,11 1461.92 0.36 1.01 2.59 2797.84
4 1 259,11 1461.92 0.36 1.0 0.19 13171.46
16 APRO} 17 556.82 173.12 2.32 0.09 44,88 5457.58
18 556.82 173.12 2.32 0.09 13.17 1192.66
11 APRO3 18 555.82 148,21 0.82 0.09 13.17 1192.66
19 555.82 148.21 0.82 0.0% 33.70 2626.93
18 APRO3 19 553.83 84.36 1.36 0,09 33.70 2626.93
5  553.83 84,36 1.36 0.0% 0.35 4731.66
19 APRO3 20 154,11 236.33 2.36 0.13 43,18 §897.71
7))\ 154,11 236.33 2.3% 0.13 11.85 141,57
20 APRO3 21 153,12 211.39 0.87 0.13 11,85 1417.57
2 153.12 211.39 0.87 0.13 32.19 3577.18
21 APRO3 22 749,84 147,17 1.39 0.13 32.19 3577.18
| N-STRUDL BY CAST / RBV. V2.90 SBR : 722d TIME : 7/16/1393 14:48:15 |
{LICENSEE: Oregon DOT $11, OR
{ TITLE: BR, 7780A ROCKY PT, VIADUCT  STARKBY  7-16-93 PAGB 6 |
RESULTAKT MEMBER PORCES =----
R SECTIOR  JOIRT /--- AXIAL ---/--- LOCAL Y --/-- LOCAL % --/-- TORSIONAL -/--- LOCAL Y -=/== LOCAL % --/

~/



13

0. TAG. N0, PORCE SHEAR PORCE  SHEAR FORCE
. 9 14584 LYY 1.39
-2 ApROz 23 336.97 1466.27 0.47
24 336.97 1466.27 0.4
23 APROZ 24 336.89 1463.14 0.46
25 336.89 1463. 14 0.46
2" APRO?Z 25 336.13 1453.45 0.40
13 338,13 1433.45 0.40
| M-STRUDL BY CAST / REV. V2.90 SBR : 722d TINB : 1/16/1993 14:48:15 J
| LICENSEE: Oregon DOT $11, OR
| TITLE: BR. 7780A ROCKY PT. VIADUCT STARKBY  7-16-93 PAGR b
**t LOAD IKDBL : 2 LOAD TAG : BT 2

* 7 - RSA, FACTOR = 9.34 FRBQ. VS.

NENMBER SECTION
K0, TAG. KO, FORCB SHEAR FORCE  SHEAR PORCE

13 APROZ 14 1.13 0.51 1057.25
15 1.13 0.51 . 1057.25

14 APROZ 15 1.13 0.50 ©1056.08
16 1.13 0.50 1056.08

15 APRO2 16 1.12 0.50 1051.96

1 1.12 0.50 1051.,96

16 APRO3 17 1.91 2.07. 147.10
18 1.91 2,07 147.10

17 APRO3 1B 1.70 0.39 120.22

. 19 1.70 0.33 120.22 -

18 APRO3Z 19 1.29 1.76 92.69

5 1.28 1,76 92.69

19 APROI 20 8.97 1.54 164,36
3 8.97 1.54 164.36

ACCBL. CURVE

0.25:4.48 0.29:4.86 0.33:5.42 0.40:6.07 0.50:7.10
0.53:7.29 0.56:7.57 0.59:7.85 0.63:8.22 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9.90 0.91:10.53 1,00:11,21

- L11:12.05 1.25:12.98 1.43:14.20 1,67:15.78 2.00:17.75
;.50:20.64 3.00:23.35 0.00:23.35

| N-STRUDL BY CAST / REV. V2.90 SER :
OICBHSBB : Oregon DOT #11, OR

7224 TIMR : 7/16/1993 14:48:15 |

NOMENT

N oAy U U U U

NONER?T

1680.72
1680.72
1680.72
1680.72
1680.72
1680.72
13.43
m.a
3.8
13.83
3.4
3.8
514.80
514.80

NONBRT

HOMENT

23151.05
15433.17
15433.17
1618.25
1618.25
62.09
8365.02
5070.10
5070.10
2371.82
2371.82
68.71
9404.99

56303

HOMENT

1003.86
19315.21
9372.62
9312.62
2342.06
2342.06
11462.11

JOINT /--- AXIAL -==/--- LOCAL Y --/-~ LOCAL I --/-- TORSIONAL =/--- LOCAL Y --/-- LOCAL I --/

HOMENT

4.10
1.3
1.23
3.75
1.75
1.21
37,26
1441
4.4
1
24,14
19.88
26.89
9.01

000028



1
| TITLE: BR. T780A ROCKY PT, VIADUCT ~STARKBY 7-16-93 PAGR 7 | 000029

RESULTART MEMBER PORCES ==---

MENBER SBCTIOR  JOINT /--- AXZIAL ---/--- LOCAL Y ==/-- LOCAL I --/-- TORSIONAL -/-=- LOCAL Y ==/-- LOCAL I --/
KO, TAG.  KO. FORCE - SHEAR FORCE  SHEAR PORCE KONERT NOXERT KONBNT -

20 APRO3 21 §.75 0.43 142.76 514.80 5837.34 9.01
22 8.75 0.43 142,76 314.80 2697.91 19,08

21 APROI 22 §.33 1.08 114,84 514.80 2637.91 19.08

g 8,33 1.09 114,84 514.80 .22 6.39

2 APRO2Z 23 2,68 1.09 1018.17 1877.41 21309.29 1.10
2 2,68 1.09 1018.17 1877.41 14182.16 1.55

23 APROZ 2 2,68 1.08 1017.16 1877.47 14182.16 1.55
25 2.68 1.08 1017.16 1877.41 1062.10 8.39

24 APROZ 23 2.67 1.06 1013.66 1877.41 1062.10 8.39
13 2,87 1.06 1013.66 1877.47 35.70 15,78



BRIDGE SECTION
Oregon State Highway Division

Sheet

oS-
000030

(7 Bridge Name RQQ\Q/ 2t Viaduet

Calculations by S

DQVQ,\Q‘P “'\'\\e, &uppm-‘lr ‘;‘:}* ?&\ ness ’h\e&\’w &‘\\/P

e,q.‘ ’BSF\ 3re. 1hp\5’( w/ Qs \'T\Qd s\\{a M,&TNJDL o

‘Date .]_L_Q;ﬁé_ Bridge No. 179, _}

____!

. _mq_éfw-ﬁuse_ nodes \- 13 w/_ §u\=\=°‘;¥ _Q,,_\, ‘E °'\ S
\behs [REs QQ g.ch\\er- me&a\\

_,gnd _4;5 m\e\ n-\ah\

[ . r——

[T]_
\
\\
~— - \/
AN ~~a
'\
“ A
bl lzer \ Z/
\\
Ll
N N T N
Fx Xy & o o.
| _
Fy © Xa:® Q ©
- e FZ = S . O X|“XE Q
My| |® © Fxp X4 ©
™Mz | X2, |Q .o o .




oS
000031

BRIDGE SECTIGN
Oregon State Highway Division Sh

. Bridge Name RQ Q\(‘}/ P* \, \QiUQ*
" Calculations by _ XX Date 1=\ Bridge No. L IRQ A

eet

—— . i e e e e

CFrom MesTROBL ) dem of edumn Pereest T
e L S , Lotel tsor. G’\/P\ I
AU S = P TR

EQL j EQT

2\ S0 —79Q0 1S A0

TR Vel Yy W Y TRy
iz \s \‘\m liazse. mscz | <o |
3 w | 0. <100 o 10 i
.ﬂ
S

> || 1Msy | \1S00l 10w <0

T;Usz te SQ\:Q\QP &\n‘\\‘g} \'\\CAHX.

Run M2« Tor &*x'm\\\e&x QQQSN\']L{Q\ 3
Rt 2:

4

N
’/sb\

g
x— L Y\ ver wr oo e
& PR
A /
AN h 1%
9715/ §=9>7 7/

e’

P/Y2

W/ P=1000 k oy X & Xy For %,



O\
BRIDGE SECTION
Oregon State Highway Divisicn

sheet. 000032
7%, Bridge Name R QQ\;\: 4. Viedy & '

Calculations by SN

Date _1-27-"X3 __ Bridge No. :CLE&A_j

A - Les!

M“W ?a&,cme kmw\ - w\\\
r_._._.,_._gx -_,___\:\.ma _.__ya E_Qts R
| AR BN [ ‘%/N .

. ;__._xa. = m_a\ RS gg&
. BRI AN +

Crun E\

= 0.00977 vad

ToXqm 22880 (L) = 3NBON0Y -
Q, 0017\ \2 tod

Xp= (Qeo-328) - 1gsmoe_k - (a% N v
Q077 Yod,

J

Ry approx. Qo e,

Cane Yekhor
X1 = EA [S\%ﬂc:o(as A+ ArTecs(eed)

Ao
= “RO,600 _E

X

L
"
(

122.0(0A %« IRA0Q)
L 200

I

757,200 _k-N
' rad.



BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

1 1 0
-%% & 3 ° | 000033
68.000 3600000. 120.000 0.000
0 3
e 1 1 0 Fixed \ead
10 0.00010000 100.00000000

.0000 72.0000 1327100.0 4075.0
5 120.0000 360.0000 276.0
5 360.0000 900.0000 883.0

P
N B

ONUIBWNROOOOWLNINPBPWNRROOODOOONMNROO

.0000

.000 0000.
.245 4870.
.490 7440.
.727 9430.
.022 11430.
.239 17690.
.456 22410.
.673 26380.
.890 29880.
.099 33040.

359.0000
.000 0000.
.245 4879.
.490 7440.
.727 9430.
.022 11430.

.239 17690.
.456 22410.
.673 26380.
.890 29880.
.099 33040.

360.0000

0.000 0000.

0.245 15580.

0.450  26890.

0.727  36450.

1.022  46650.

2.239 81740.

3.456  110890.

4.673 136840.

5.890 160070.

7.099  183010.

1

1 1460000.0 _00.0 1000000.0 3 -
55 ‘ . :Lh?;iﬁsﬂxenpﬁ_h&gdwslupg_“Qw“uw«

4000. 60000. 0. 29000000.

0. 72.0 0.0 0.0 0.0

14 40 1 7.7
END



BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS--ENGL \ 0000

2SR AR AR AR SRR ERER SRS ER SRR LSRR R RS EEAELTELERIEIETESEEEEE LS X R X

PILE DEFLECTION, BENDING MOMENT, SHEAR & SOIL RESISTANCE

kdkkhkhkhkkhkhkkhkkhkkhkhkhkkhkhkhkkdhhkhkdhkhkdhkhkhkhkkhhkdthhkdhhdkdrhkdrkhkhkkhkdkhhkhkhkkhkkhrk

INPUT INFORMATION

kK e de gk K ode de Kok de de ke Kk e g dkod ok dedke Kk odk ok dek ok k ok ok k

THE LOADING IS STATIC

PILE GEOMETRY AND PROPERTIES

PILE LENGTH
MODULUS OF ELASTICITY OF PILE
' 1 SECTION(S)

768.00 IN
.360E+04 KIP/IN**2

X DIAMETER MOMENT OF AREA
INERTIA
IN IN IN**4 - IN**2
.00
72.000 .133E+07 .408E+04
768.00

SOILS INFORMATION

X-COORDINATE AT THE GROUND SURFACE

120.00 IN
SLOPE ANGLE AT THE GROUND SURFACE = .00 DEG.
2 LAYER(S) OF SOIL

LAYER 1

THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES

X AT THE TOP OF THE LAYER 120.00 IN

"X AT THE BOTTOM OF THE LAYER 360.00 IN
VARIATION OF SOIL MODULUS, k’ .276E+03 LBS/IN**3

LAYER 2
THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES



X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
VARIATION OF SOIL MODULUS, k

INPUT P-Y CURVES

X, IN oy,
120.00

3 CURVES,

IN

.00

.25
.49
.73

N whopP

X, IN
359.00

]

.02
.24
.46
.67
.89
.10

IN

.00

.25
.49
.73

N whp

X,IN
360.00

]

.02
.24
.46
.67
.89
.10

IN

.00

.25
.49
.73

SquUurdwhpR

FINITE DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS

.02
.24
.46
.67
.89
.10

10

360.00 IN
900.00 IN
.883E+03 LBS/IN**3

POINTS ON EACH

P,LBS/IN
.00
4870.
7440.
9430.
11430.
17690.
22410.
26380.
.00

29880

133040,

P,LBS/IN

.00
4879.
7440.
.00
.00

9430
11430

17690.
22410.
26380.
.00
.00

29880
33040

P,LBS/IN
.00
15580.
26890.
36450.
.00
.00
110890.
.00
160070.
.00

46650
81740

136840

183010

TOLERANCE ON DETERMINATION OF DEFLECTIONS

MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS

MAXTMUM ALLOWABLE DEFLECTION

INPUT CODES
OUTPT = 1
KCYCL = 1

00
00
00
00
00
00
00

00

00
00

00
00
00

00
00
00
00

00

000035

50
.100E-03 "IN

100
.10E+03 IN



KBC
KPYOP
INC

2
0
3

000036

BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS- -ENGL

ocouTPUT

- i = - = -

PILE LOADING CONDITION

LATERAL LOAD AT PILE HEAD

SLOPE AT PILE HEAD ,
AXIAL LOAD AT PILE HEAD

* %k %k

TOTAL

X DEFLECTION MOMENT
STRESS
IN IN IN-KIP  LBS/IN*+*2
Ihkdkdhkdk khkhkkhkhkhkkhkdt khkrhkhkhkhkhkdkhk khkdrkhkhkxkkx
.00 _.108E+01 -.228E+06 .642E+04
46.08 .104E+01 -.160E+06 .460E+04
92.16  .919E+00 -.930E+05 .277E+04
138.24  .760E+00 -.279E+05 .100E+04
184.32  .588E+00  .192E+05  .765E+03
230.40  .424E+00  .487E+05  .157E+04
276.48 ..282E+00 .638E+05  .198E+04
322.56 .167E+00  .679E+05  .209E+04
368.64  .819E-01  .647E+05  .200E+04
414.72  .255E-01  .538E+05 .170E+04
460.80 -.713E-02  .392E+05  .131E+04
506.88 -.223E-01  .253E+05 = .932E+03
552.96 -.262E-01  .143E+05  .634E+03
599.04 -.236E-01 .683E+04  .431E+03
645.12 -.178E-01  .247E+04  .313E+03
691.20 -.108E-01. .509E+03  .259E+03

INFORMATION

khkdkdkdkdkkdkhkkhkhkhhkhkkhkhkhkhkhhkhdhhkdbhkhhkhkkdkdhkhd

.146E+04 KIP

.000E+00
.100E+04

SHEAR

KIP

de ke ke g ke ke ke ke ke ok

.146E+04

.146E+04
.146E+04
.123E+04
.818E+03
.471E+03
.195E+03
.613E+01
.146E+03
.297E+03
.320E+03
.273E+03
.200E+03
.127E+03
.656E+02
.235E+02

IN/IN
KIP

SOIL
RESIST
LBS/IN

Je ke ke g ke ke ok ok ke ke

.000E+00
.000E+00
.000E+00
.965E+04
.B27E+04
.675E+04
.526E+04
.332E+04
.521E+04
.162E+04
.454E+03
.142E+04
.167E+04
.150E+04
.113E+04
.689E+03

FLEXURAL
RIGIDITY
KIP- IN**2

khkkkkhkkkkk

.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10
.478E+10



737.28 -.362E-02

-471E+01  .246E+03 -,235E+01  .230E+03  .478E+10
COMPUTED LATERAL FORCE AT PILE HEAD =  .14600E+04 KIP
COMPUTED SLOPE AT PILE HEAD = -.72280E-17 IN/IN)((Q(Q3"7
THE OVERALL MOMENT IMBALANCE = -.434E-07 IN-KIP
THE OVERALL LATERAL FORCE IMBALANCE = .710E-07 LBS

OUTPUT SUMMARY
PILE HEAD DEFLECTION =  .108E+01 IN
MAXIMUM BENDING MOMENT = -.228E+06 IN-KIP
MAXIMUM TOTAL STRESS =  .642E+04 LBS/IN**2
NO. OF ITERATIONS = 7
MAXIMUM DEFLECTION ERROR =  .860E-04 IN

SUMMARY TABLE

J e e de de de de g de g de g de deodeodeodeodeododk Kk okok ok ok

LATERAL BOUNDARY AXTIAL
LOAD CONDITION LOAD YT
KIP) BC2 (KIP) (IN)
.146E+04 .000E+00 .100E+04 .108E+01

MAX. MaX.
ST MOMENT STRESS
(IN/IN) -~ (IN-KIP) (LBS/IN**2)
-.723E-17 -.228E+06 .642E+04



BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA) 000038

1 1 0

50 2 1 0

ir’—:-”" 0 0 3

768.000 3600000. 120.000 0.000 )
0 3 :
4 1 1 0 Ekgg ~ead \\u/. *, N S

3.00 0.00010000 100.00000000 head &w mpuT Bax NS
D.0000 720000 1327100.0 4075.0 .

i &  120.0000 360.0000 276.0
2 5 360.0000 900.0000 883.0

10

120.0000
0.000 0000.
0.245 4870.
0.490 7440.
0.727 9430.

1.022 11430.
2.239 17690.
3.456 22410.
4.673 26380.
5.890 29880.
7.099 33040.

359.0000
0.000 0000.
0.245 4879.
0.490 7440.
0.727 9430.
1.022 11430.
2.239 17690.

3.456 22410. J
4.673 26380.
5.890 29880.
7.099 33040.
360.0000
0.000 0000.
0.245 15580.
0.490 26890.
0.727 36450.
1.022 46650.
2.239 81740.
3.456  110890.
4.673  136840.
5.890 160070.
7.099 183010.

1 ,
1 1.08 00.0 1000000.0
-7 _1hf\f}_ Dy E™M .

4000. 60000. 0. 29000000.
0. 72.0 0.0 0.0 0.0
14 40 1 7.7

END



BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS--ENGL | 000039

dkkkdkhkdkkhdhhkhdhhdhdkhhbhdhdhbhdhdhhdhdbhhhkohhkdhddrhddrhdhhdhhdhhdhbhdbrdsk

PILE DEFLECTION, BENDING MOMENT, SHEAR & SOIL RESISTANCE

khkkkkdkkhkdkbdhbdhbddhkddbbddbddbbdbhbbbbdbbbdbdbdrhbdbddbbbrrdbrdbrdbdddhbdbdrdk

INPUT INFORMATION

khkkkkhkkhkhkhkdkkhkhhkhkhkhkhkhkhkkhkkhkhkkhhdkdkdd

THE LOADING IS STATIC

PILE GEOMETRY AND PROPERTIES

PILE LENGTH
MODULUS OF ELASTICITY OF PILE
1 SECTION(S)

768.00 IN
.360E+04 KIP/IN**2

X DIAMETER MOMENT OF AREA
INERTIA
IN IN IN**4 IN**2
.00
72.000 .133E+07 .408E+04
768.00

SOILS INFORMATION

X-COORDINATE AT THE GROUND SURFACE

120.00 IN
SLOPE ANGLE AT THE GROUND SURFACE = .00 DEG.
2 LAYER(S) OF SOIL

LAYER 1

THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES

X AT THE TOP OF THE LAYER 120.00 IN

X AT THE BOTTOM OF THE LAYER 360.00 IN
VARIATION OF SOIL MODULUS, k .276E+03 LBS/IN**3

LAYER 2
THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES



X AT THE TOP OF THE LAYER

X AT THE BOTTOM OF THE LAYER

VARIATION OF SOIL MODULUS,

k

INPUT P-Y CURVES 3 CURVES,

X,IN
120.00

X,IN
359.00

X,IN
360.00

FINITE DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS

Y,IN
.00
.25
.49
.73

1.02

2.24

3.46

4.67

5.89

7.10

Y,IN
.00
.25
.49
.73
1.02
2.24
3.46
4.67
5.89
7.10

Y,IN
.00
.25
.49
.73
1.02
2.24
3.46
4.67
5.89
7.10

10

360.00 IN
800.00 IN
.883E+03 LBS/IN**3

POINTS ON EACH

P,LBS/IN
.00
.00

7440.

9430.
11430.
.00

4870

17690

22410.
26380.
.00
33040.

29880

P,LBS/IN

.00
4879.
7440.
.00
11430.
.00

9430

17690

22410.
.00
29880.
.00

26380

33040

P,LBS/IN
.00
15580.
.00

26890

36450.
46650.
.00
110890.
.00
.00
.00

81740

136840
160070
183010

TOLERANCE ON DETERMINATION OF DEFLECTIONS

MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS

MAXIMUM ALLOWABLE DEFLECTION

INPUT CODES

1
KCYCL 1

00
00
00

00
00

00

00
00

00

00

00

00

00
0o

00

000040

50

.100E-03 IN

100
.10E+03 IN



KBC
KPYOP
INC

000041

Hom o
WO

BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS-~ENGL

OUTPUT INFORMATION

kkdkkdkhkdkhkhkdkhkdkhkhkdkhkdkhkhkhkhkhkhkhkdkhkhkdkdkdkkkdkkk

_____ e o * k%

- = - - -

PILE LOADING CONDITION

LATERAL DEFLECTION AT PILE HEAD
APPLIED MOMENT AT PILE HEAD
AXIAL LOAD AT PILE HEAD

.108E+01 1IN
.000E+00 IN-KIP
.100E+04 KIP

X DEFLECTION MOMENT TOTAL SHEAR SOIL FLEXURAL
STRESS RESIST RIGIDITY

IN IN IN-KIP  LBS/IN¥*2 KIP LBS/IN KIP-IN**2
khkdkdkdk khkhkdkhkdkdhkdkdhkdk dhkhkdhkdhkdhkdkdkdkd dkhkdkhkhkhkhkhkdkd dhkdkdkhkhkdhkdkdkd dkhkdkdkhkdkhkdkdd *hkkkkhkkkdkk
.00  .108E+01  .000E+00  .245E+03  _.528E+03  .000E+00  .478E+10
46.08  _.858E+00 .243E+05 .905E+03  .523E+03  .000E+00  .478E+10
92.16 .647E+00  .486E+05 .156E+04  .523E+03  .000E+00 - .478E+10
138.24  .457E+00  .711E+05 .217E+04  .351E+03  .710E+04  .478E+10
184.32  .299E+00  .805E+05  .243E+04  .633E+02  .544E+04  .478E+10
230.40  .176E+00  .782E+05  .237E+04 -.146E+03  .349E+04  .478E+10
276.48  .870E-01  .685E+05  .210E+04 -.265E+03 . .173E+04  .478E+10
322.56  .287E-01  .549E+05 .173E+04 -.316E+03  .572E+03  .478E+10
368.64 -.522E-02  .400E+05  .133E+04 -.323E+03  .331E+03  .478E+10
414.72 -.213E-01  .259E+05  .948E+03 -.281E+03  .135E+04  .478E+10
460.80 -.258E-01  .145E+05  .639E+03 -.210E+03  .164E+04  .478E+10
506.88 -.237E-01 .655E+04  .423E+03 -.137E+03  .151E+04  .478E+10
552.96 -.186E-01 .175E+04  .293E+03 -.743E+02 .118E+04  .478E+10
599.04 -.127E-01 -.536E+03 .260E+03 -.284E+02 .806E+03  .478E+10
645.12 -.690E-02 -.111E+04 .276E+03  .192E+00  .439E+03  .478E+10
691.20 -.159E-02 -.751E+03  .266E+03  .125E+02  .101E+03  .478E+10



737.28 .340E-02 -.172E+03 .250E+03 .983E+01 .216E+03 .478E+10

COMPUTED LATERAL FORCE AT PILE HEAD =  .52304E+03 KIP
NO. OF ITERATIONS = 4 | /
MAXIMUM DEFLECTION ERROR =  .548E-04 IN 000042

SUMMARY TABLE

khkkkkkkhkhkhkdhhkhkbhkhrhkbhkkhhhdd

LATERAL BOUNDARY AXIAL . ' MAX. MAX .
LOAD CONDITION LOAD YT ST MOMENT STRESS
(KIP) BC2 (KIP) (IN) (IN/IN) (IN-KIP) (LBS/IN**2)

.523E+03 .000E+00 .100E+04 .108E+01 -.485E-02 .B0BE+05 .244E+04
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TITLE BR. 7780A
$ DYNAMIC LOADING MODEL (WITH SPRINGS)

TYPE SPACE FRAME

ROCKY PT. VIADUCT

UNITS KIPS FT RADIANS

KMZ 3469000.

13 KFX 16700.
KMZ 3910000,

MEM INC

1 1 2

12 12 13

1 7012 BY 1

$

MEMBER  PROPERT
APRO1 AX 73.0
$

MATERIAL PROPERT

SAVE ON

$ REPORT DEVICE SKSOUT2
JoI €00

1 0.0
2 26.75
3 53.50
g 80.25
5 107.0
6 135.75
7 164.50
8 193.25
9 222.0
10 251.0
11 280.0
12 309.0
13 338.0
$

JOINT RELEASE

1 KFX 16200.

KMZ 3980000.
5 KFX 1650.
KMZ 3210000.

9 KFX 2070.

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
KFY 480600. KFZ
KXY 0.10 KYX
KFY 260400. KFZ
KXY 0.10 KYX
KFY 266700. KFZ
KXY 0.10 KYX
KFY 346100. KFZ
KXY 0.10 KYX
IBY1 JBY1
IES
IX 9.7 IY

IES

Al E 547200.0 DEN 0.225 CTE

$

DYNAMIC ANALYSIS REACTIONS MODES
$ A=0.29 S=1.0 G=32.2

LOAD EQL

OO OO0 ODOOOOOO O
OO OO0 OOOOCOO0OC O

STARKEY

S

S

S

S
16200. KMX 3980000.
-0.10 KXZ 211100.
1650.  KMX 3210000.
-0.10 KXZ 63200.
2070.  KMX 3469000.
-0.10  KXZ 73600.
16700. KMX 3910000.
-0.10 KXZ 212500.
13130.0 IZ 414.4
0.000006 170 12

9

RSA X 9.34 FREQ ACCE RESSOIL1 SRSS

LOAD EQT

RSA 7 9.34 FREQ ACCE RESSOIL1 SRSS

OUT DEC 5

LIST FREQ 1 TO 9
LIST DISP ALL
OUT DEC 2

LIST REA ALL
FINISH

KMY
KZX
KMY
KZX
KMY
KZX
KMY
KZX

170

7-27-93 (SKSSTR2)

000044

737300.
-211100.
578200.
-63200.
592100.
-73600.
530900.
-212500.

12



I CAST / REV. V2.30 $¥R : 7204 TINE : 1/28/1993 13:47:56 |
SE

« Oregon DOT §11, OR l
R, 'I'IBOA ROCKY PT. VIADUCT STARKEY 7-27-03 PAGE 1 | 000045

oo

133333242323 333332334341

* RESULTS OF ANALYSIS *

b 333232322232 22332322234 31

TYPE OF THE PROBLEM : SPACE FRAME RESTART STATUS : NONE GIVEX
ACTIVE URITS : KIS FEET  RADIAKS

* TOLERANCE = 0.01 MAXI, NO. ITERATIONS = 20
* POTAL WEIGHT IK X DIRRCTION = 3551.65

* TOTAL WBIGHT IN Y DIRBCTION = 5551.65
* TOTAL WBIGHT IN I DIRBCTION = 5551.65

* 0. OF BIGEK VALUES REQUESTED : 9

NODE FREQUENCY  PBRIOD /-------- § MASS PARTICIPATED -=----- / [-=- PARTICIPATION PACTOR --~--=n-=-- /
KO, BZ,  SBCOND I DIR. Y DIR. 1 DIR. 1 DIR. Y DIR. I DIR.
1 1.08 0.924 0.00000 0.00000  97.60317 0.08884  -0.00232 4699.38619
A 2.02 0.495  95.60383 0.04233 0.00001 5506.65043  115.86729  -1,36176
3 2.07 0.484 0.00002 0.00000 0.00893 1,46063 0.03656 =32.46847
4 3.04 0.329 0.41801 $.29717 © 0.00000 215.23067 -690.08759  -0.14417
5 3.84 0.260 3.63867 2,46524 0.00002 -619.24944  508.31562  -1.45170
6 4.41 0.227 0.00000 0.00001 2,391 - ~0.21056  -0.92906  418.33276
1 .75 0.211 0.07158  69.04865 0.00001 - =§2.34076 -2557.41270  -1.08335
8 10,22 0.098 0.00677 0.10846 0.00000 24.15969  96.73436  -0.22776
8 10.46 0.096 0.16774 0.30406 0.00000 -135.38246 -182.27716  -0.48378



1/28/1993 13:47:56

~-STRUDL BY CAST / RV.

- — tn

I

¥2%  LOAD INDEY :

V2.90 SBR :
CBNSBB: Oregon DOT #11, OR
LE: BR, 77802 ROCKY PT. VIADUCT

T T e S e N T T L T

1 LOAD TAG :

% - kSR, EACTOR = 9.34 FRBQ. VS.

1228 TINR ¢

STARKEY

ACCBL. CURVE

1-27-93 PAGE

0.25000:4.483200.29000:4.856800,33000:5.417200.40000:6.071000,50000:7.09840
0.53000:7.285200.56000:7.565400.59000:7,845600,63000:8.219200.67000:8,59280
0.71000:8,966400.77000:9.433400.83000:9,900400.91000:10,554201,00000:11,20800
1,11000:12.048601.25000:12.982601.43000:14.196801.67000:15.784602.00000:17.74600

2,50000:20.641403.00000:23.35000100,00000:23,35000

RESULTANT JQINT DISPLACEMEKTS

JOINT [-ee-oocn-- GLOBAL DISPLACEMENTS -e===cececes [reereneenancns GLOBAL ROTATIONS
0. I DIRECTION Y DIREBCTION I DIRECTION I DIRECTION Y DIRBCTION
1 0.10428 0.00035 0.00016 0.00001 0.00000
2 0,10505 0.03453 0.00011 0.00001 0.00000
3 0,10566 0.03591 0.00009 0.00000 0.00000
4 0.10612 0.01801 0.00010 0.00000 0.00000
5 0.10643 0.00131 0.00010 0.00000 0.00000
3 0.10671 0.00721 0.00007 0,00000 0.00000
1 0.10681 0.00887 0.00004 0.00000 0.00000
8 0.10673 0.00524 0.00005 0.00000 0.00000
4 0,10647 0.00154 0.00008 0,00000 0.00000
10- 0.10819 0.02087 0.00008 0.00000 0.00000
11 0.10572 0.04369 0.00006 0.00000 0.00000
12 0,10508 0.04215 0.00008 0.00001 0.00000
13 0.10425 0.00040 0.00015 0.00001 0.00000
| M-STRUDL BY CAST / REV. V2.90 SBR : 722d TIKB : 7/28/1993 13:47:56 |
| LICBUNSBEB: Oregon DOT 411, OR . |
| TITLE: BR. 7780A ROCKY PT. VIADOCT STARKEY 7-27-93 PAGE |
t2t LOAD IRDEI : 2 LOAD TAG : BQT

I - RSA, PACTOR = 3, 34 FREQ. VS

ACCBL. CURVE

0.25000:4.483200,29000:4.856800,33000:5,417200.40000:6.071000,50000:7,03840
0.53000:7.285200,56000:7.565400,53000:7.845600,63000:8.219200.67000:8.53280
0.71000:8.966400,77000:9,433400,83000:9.900400.91000:10,554201,00000:11.20800
1.11000:12.048601.25000:12,982601.43000:14,196801.67000:15,784602,00000:17,74600
2,50000:20,641403,00000:23,35000100,00000:23,35000

T DIRECTICH

0.00204
0.00062
0.00045
0.00080
0.00035
0.00018
0.00010
0.00019
0.00025
0.00092
0.00051
0.00070
0.00226

000046



| N-STRUDL BY CAST / RBV. V2,90 SBR : 7224 TINE : 7/28/1993 13:47:56 |
| LICBNSEE : Oregon DOT $11, OR |
| TITLB: ©  7780A ROCRY PT. VIADUCT ~STARKBY 7-27-93 PAGE 3 | 006047

.......................................................................
.......................................................................

RESULTANT JOINT DISPLACEMENTS -----

JOIRT [eemeeeene- GLOBAL DISPLACBMBNTS =--v--=-=-- R GLOBAL ROTATIONS ==========-- /
KO, I DIRECTIOR Y DIRRCTION 7 DIRECTION X DIRBCTION Y DIRBCTION 2 DIRECTION
1 0.00003 0.00000 0,17528 0.00928 0.00115 0.00000
2 0.00003 0.00003 0.20540 0.00833 0.00111 0.00000
3 0.00003 0.00004 0.23355 0.00737 0.00100 0.00000
4 0.00003 0.00002 0.25786 0.00642 0.00082 0.00000
5 0.00003 0.00000 0.27685 0.00548 0.00060 0.00000
6 0.00003 0.00002 0.29013 0.00559 0.00032 0.00000
1 0.00003 0.00002 0.29506 0.00571 0.00002 0.00000
8 0.00003 0.00001 0.29126 0.00582 0.00028 0.00000
9 0.00003 0.00000 0.27902 0.00593 0.00057 0.00000
10 0.00003 0.00002 0.25898 0.00672 0.00082 0.00000
11 0.00003 0.00003 0.23241 0.00750 0.00102 0.00000
12 0.00003 0.00002 0.20106 0.00829 0.00115 0.00000
13 0.00003 0.00000 0.16723 0.00907 0.00119 0.00000
| N-STRUDL BY CAST / RBV. V2,90 SER : 722d TINB : 7/28/1993 13:47:56 |
| LICBNSEBE: Oregon DOT #11, OR |
| TITLR: BR. 7780A ROCKY PT. VIADUCT STARKEY  7-27-93 PAGE i
T LOAD INDBZ : 1 LOAD TAG : BQL et

* X - RGA, PACTOR = 9.34 ©PRBQ. VS, ACCBL. CURVE

0.25:4.48 0,29:4.86 0.33:5.42 0.40:6.07 0.50:7.10
0.53:7.28 0.56:7.57 0.59:7.85 0.63:8.22 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9.90 0.91:10.55 1.00:11.21
1.11:12.05 1.25:12.98 1.43:14.20 1.67:15.78 2,00:17.75
2.50:20.64 3.00:23.35  100.00:23.35

* FOR REACTIONS OF DYNAMIC AKALYSIS AT SKEWED SPRING SUPPORTS, PLEASE
USE THE MEMBER BKD FORCE RBSULTS INSTBAD OF TABULATED RESULTS,

JOINT REACTIONS AT SUPPORTS ==---

JOINT 1D [reemeemeeemaneanaaananno-. mesmeses GLOBAL REACTIONS =====---ss=sscccecneccamcmnancncooae /
R0, 1 FORCB Y PORCE 1 PORCE X MOMENT T NOMEXT 1 NOMBNT
1 -2120.21 -170.52 -0.82 0.17 -2.02 -30137.04
5 -197.93 -340.89 -0.04 0.11 -0.37 -1860.17
9 =238 -410.58 =0.04 0. =0.53 -8710.20
bk -2220.35 -138.72 -0.76 0.16 -1.48 -30973.81



o~

* 7 - RsA, FACTOR = 9.34 FRRQ. VS.

| ¥-STRUDL BY CAST / REV. V2.90 SBR : 722d TINB : 7/28/1993 13:47:56 |
| LICERSEE : Oregon DOT #11, OR ;
| TITLE: BR. 7780A ROCKY P?. VIADOCT  STARERY  7-27-93 PAGH § |
i H-STRUDL BY CAS? / RBV V2.90 SBR : 7224 TINB : 7/28/1993 13:47:56 i
'LICENSEBR: Oregon DOT #11, OR [
| TITLE: BR. 7780A ROCKY PT. VIADUCT STARKRY  7-27-93 PAGE |
T2 LOAD INDRX : 2 LOAD TAG : BQT s

ACCEL. CURVE

0.25:4.48 0.29:4.86 0,33:5.42 0.40:6.07 0.50:7.10
0.53:7.28 0.56:7.57 0.59:7,85 0.63:8.22 0.67:8.59
0.711:8.97 0.77:9.43 0.83:9.90 0.91:10.55 1.00:11.21
1.11:12.05 1.25:12.98 1.43:14.20 1.67:15.78 2.00:17.75
2.50:20.64 3.00:23.35  100.00:23.35 '
* FOR RBACTIONS OF DYNAKIC ANALYSIS AT SKEWED SPRING SUPPORTS, PLEASE ’
USE THE MEMBER END PORCE RESULTS INSTEAD OF TABULATED RESULTS.
JOINT REACTIONS AT SUPPORTS -----
JOINT LD [rmmmmeeem e cceeeee e GLOBAL REACTIONS ---e-=sssesesss sessecsscccssecniaces /
NO. I PORCE Y PORCE  PORCE I MOMENT T NMOMENT 1 XOMENT
1 -0.63 -0.34 -880.98 15.64 -848.26 -5.44
5 -0.09 -0.39 -110.67 -83.50 =347.75 -3.88
9 -0.08 -0.67 -140.84 -48.65 -336.15 -3.04
13 -0.63 -0.28 -864.38 31.73 -633.54 -5.09
| M-STRUDL BY CAST / RBV. V2,90 SER : 7224 TIMB : 7/28/1993 13:47:56 |
| LICBKSEE: Oregon DOT #11, OR
| TITLE: BR. 7780A ROCKY PT, VIADUCT STARKBY  7-27-93 PAGE 4|
**t LOAD INDBX : 1 LOAD 7AG : EQL **¢

006048



P L L U R R
.......................................................................

| N-STRUDL BY CAST / RBV. V2.90 SER : 7224 TINB : 1/28/1993 13:47:56 |
[LICBHSEE: Oregon DO? $11, OR | 000049
| TITLE: BR. 7180A  ROCKY PT. VIADUCT STARKRY 7-27-93 BAGR 5 |

.......................................................................
.......................................................................

0.25:4.48 0.29:4.86 0.33:5.42 0.40:6.07 0.50:7.10
0.93:7.29 £.56:17.57 0,59:7.85 0.63:8,22 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9.90 0.91:10.55 1.00:11.21
1.11:12.0% 1,25:12.98 1.43:14.20 1.67:15.78 2.00:17.75
2.50:20.64 3.00:23.35 100,00:23,35
RBSULYAN? MENBER PORCES -----
NEMBER SECTION  JOINT /--- AXIAL -=-/--- LOCAL Y --/-- LOCAL 2 --/-- TORSIONAL -/--- LOCAL ¥ --/-- LOCAL I -~/
X0. TAG. KO, FORCE SHEAR PORCE SHEAR FORCE NOMENT NOMENT MOKENT
1 APROL 1 115167 169.56 2.61 0.18 2.01 1406961
2 1151.67 169.56 2.67 0.18 69.58 11100.77
2 APROL 2 920,22 194,11 5.13 0,18 §9.58 11100.77
3 §20.22 194,11 5.13 0.18 206,49 6774.88
3 APROL 3 687.48 265.82 4,11 0.18 206.49 6774.88
4 687.48 265,82 411 0.18 316.22 2072.30
4 APROL 4 453,91 320.40 0.70 0.18 316.22 2072.30
5 453.91 320.40 0,70 0.18 334,65 9033.93
5 APROL 5 194,40 §5.89 3,58 0.06 KEL I K] 193,06
§ 394,40 65.89 3.58 0,06 _ 231,90 2123.02
6 APROL 6 142.11 41,46 §.81 0.06 231,90 2123.02
1 142.11 41,46 6.81 0.06 .4 1888.64
1 APROL li 113,08 15.56 1.31 0,06 7.4 1888.64
8 113,08 75.56 7.3 0.06 174.50 1377.89
8 APRO1 8 365,18 100,45 4,88 0.06 174.50 1377.89
9 365,18 100,45 4,88 0.06 314,53 3479,80
9 APROL 9 387,93 340.69 0.85 0.16 314,21 10550.68
10 387.93 340,69 0.85 0.16 .4 1526.03
10 APRO1 10 641,15 275.10 .4 0.16 .4 1526.03
11 641.15 275.10 kN Y| 0.16 231,89 71304.26
11 APROI 11 893.58 170.49 5.1 0,16 231.89 7304.26
12 893.58 170.49 5.17 0.16 82.36 11611.21
12 APROI 12 114454 137,26 2.89 0.16 82.36 11611.21
13 1144,54 137.26 2.89 .16 1.46 13497.50
| N-STRUDL BY CAST / RBV. V2,90 SBR : 7224 TINB : 7/28/1993 13:47:56 |
| LICBESBEE : Oregon DOT $11, OR |
| TITLE: BR. 7780A ROCKY BT, VIADUC?T STARKEY 7-27-93 PAGE 5 ]

** LOAD INDEX : 2 LOAD TAG : BT it



| N-STRUDL BY CAST / REV. V2.90 SER : 7224 TINB : 7/26/1393 13:47:56 | -
[LICEBRSES: Oregon DOT §11, OR | 00360350
| T1708: BR. 7780A  ROCKY PT. VIADUCT STARKEY 7-27-83 PAGR 6 |

0.25:4.48 0.29:4.86 0.33:5.4) 0.40:6.07 0.50:7.10
0.53:7.28 0.56:7.57 0.59:7.85 0.63:8.2Z 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9.90 0.91:10,55 1.00:11.21
1.11:12.05 1,25:12.98 1.43:14.20 1.67:15.78 2.00:17.75
2,50:20.64 3.00:23.35  100.00:23,35
RESULTANT MEMBER PORCES =----
MENBER SBCTION  JOINT /--- AXIAL -==/--- LOCAL Y --/-- LOCAL I --/-- TORSIONAL -/--- LOCAL Y --/-- LOCAL I -/
X0, TAG. KO, PORCE SHEAR PORCE  SHEAR FORCE NONENT NONENT NOMEXT
1 APRO1 1 0.36 0.34 824.32 15,94 848.26 5.2
2 0.36 0.34 824.32 15.94 21207.08 5.93
2 APROI l 0.30 0.13 698.01 75.94 21207.08 3.93
3 0.30 0.13 §98.01 15,94 39828.00 §.57
3 APROL 3 0.24 0.21 556.67 15.94 39828.00 8.57
4 0.24 0.21 556.67 15,94 54610.69 3.93
4 APRO1 4 0.18 0.39 398.47 15.94 54610.69 3.85
5 0.18 0.39 398.47 15.94 §5115.26 1.50
5 APROL 5 0.14 0.28 324.02 8.46 §4767.68 §.85
b 0.14 - 0.28 324.02 8,46 13997.08 4.50
6 APRO1 b 0.09 0.14 121.1 §.46 13997.08 4.50
1 0.09 0.14 121,71 8.46 17447.23 5.6
1 APRO1 1 0.09 0.19 86.52 8.46 17447.23 5.66
8 0.09 0.19 86.52 8.46 14972.31 2,58
8 APRO1 8 0.13 0.32 290,66 §.46 14972.31 2.58
g 0.13 0.32 230.66 8.46 §6670.22 §.80
9 APROY 9 0.15 0.35 346.79 58.19 §7006.29 9.24
10 0.15 0.35 346.79 58.19 5712111 2.11
10 APROL 10 0.21 0.21 519.95 © 8819 1121 .11
1 0.21 0.21 519.95 58.19 42178.46 §.98
1 APROl 11 0.27 0.10 672.40 58.19 42178.46 6.98
12 0.2 0.10 672.40 58.19 22741.03 5.57
12 APROI 12 0.34 0.28 805.92 38.19 22741.03 5.57
13 0.34 0.28 805.92 58.19 §33.54 .74
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‘BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2)

1 1 0

50 2 1 0

Lo 0. 3

768.000 3600000.
0 3

2 1 1

100 0.00010000
0.0000 72.0000 1
1 5  120.0000
2 5  360.0000

10

120.0000
0.000 0000.
0.245 4870.
0.490 7440.
0.727 9430.
1.022 11430.

- 2.239 17690.
3.456 22410.
4.673 26380.
5.890 29880.
7.099 33040.

359.0000
0.000 0000.
0.245 4879.
0.490 7440.
0.727 9430.
1.022 11430.
2.239 17690.
3.456 22410.
4.673 26380.
5.890 29880.
7.099 33040.

360.0000
0.000 0000.
0.245 15580.
0.490 26890.
0.727 36450.
1.022 46650,
2.239 81740.
3.456  110890.
4.673  136840.
5.890 160070.
7.099  183010.

1

_1 2120000. 00.0 1
2 0
4000. 60000. 0. 2
0. 72.0 0.0 0.0
14 40 1 7.7

'END

120.000 0.000

0
100.00000000
327100.0 4075.0°

360.0000 276.0 -

900.0000 883.0

000000.0

9000000.
0.0

STARKEY 7-26-93

(SKSCOMA)

00

~

Y

0

[l

J

3



BR., 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS--ENGL 00G0¢

LS X E SRS A NS R R A2 22 S SR R R E R R LA EERE S S EEL LS L LSRN S SR S-S S 8 2

PILE DEFLECTION, BENDING MOMENT, SHEAR & SOIL RESISTANCE

khkdkkdkdhrkddrrddddddddhhdddrdbdddtdddhdbbbdbbdbbbdkdbdbbdkddbbbbbrddrreddsd

INPUT INFORMATTION

khkhkkhkkhkhkhkkdkhkhhkhkdhhkhbhdbhkhbhhhkdbdhkhbhdd

THE LOADING IS STATIC

PILE GEOMETRY AND PROPERTIES

PILE LENGTH
MODULUS OF ELASTICITY OF PILE
1 SECTION(S)

768.00 IN
.360E+04 KIP/IN**2

X DIAMETER MOMENT OF AREA
INERTIA
IN IN IN**4 IN**2
.00
72.000 .133E+07 .408E+04
768.00

SOILS INFORMATION

120.00 IN

X-COORDINATE AT THE GROUND SURFACE
SLOPE ANGLE AT THE GROUND SURFACE = .00 DEG.
2 LAYER(S) OF SOIL

LAYER 1

THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES

X AT THE TOP OF THE LAYER 120.00 IN

X AT THE BOTTOM OF THE LAYER 360.00 IN
VARIATION OF SOIL MODULUS, k .276E+03 LBS/IN**3

LAYER 2
THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES



X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
VARIATION OF SOIL MODULUS, k

INPUT P-Y CURVES

X, IN Y, IN

120.00

NSOtk W

X,IN
359.00

NS Wi 4

]

-

X, IN
360.00

N Ut W

FINITE DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS

.

00
25

.49
.73
.02
.24
.46
.67
.89
.10

IN

.00
.25
.49
.73
.02
.24
.46
.67
.89
.10

IN

.00
.25
.49
.73
.02
.24
.46
.67
.89
.10

3 CURVES, 10

360.00 IN
900.00 IN
.883E+03 LBS/IN**3

POINTS ON EACH

P,LBS/IN
.00
4870.
7440,
9430.
11430.
17690.
22410.
26380.
29880.
33040.

P,LBS/IN
.00
4879.
7440.
9430.
11430.
.00

17690

22410.
.00
29880.
33040.

26380

P,LBS/IN
.00
15580.
26890.
36450.
.00

46650

81740.
110890.
.00
.00
.00

136840
160070
183010

TOLERANCE ON DETERMINATION OF DEFLECTIONS

MAXTMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS

MAXTMUM ALLOWABLE DEFLECTION

INPUT CODES
OUTPT
KCYCL

nn
=

00
00
00
00

00

00
00
00
00

00
00
00
00

00

00
00

00
00
00

00
00

006055

50
.100E-03 IN
100
.10E+03 1IN



KBi. = 2
KPYo? = 0 005056
INC = 3
BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)
UNITS--ENGL
OUTPUT INFORMATION
dkhkdkhkdkkhkhkdkhkhkdhkhdhkhrhdhhkdhkhrhdrrhhrdhhdk
__________ % % % _—— - —————-
PILE LOADING CONDITION
LATERAL LOAD AT PILE HEAD = .212E+04 KIP
SLOPE AT PILE HEAD = .000E+00 IN/IN
AXIAL LOAD AT PILE HEAD = .100E+04 KIP
X DEFLECTION  MOMENT TOTAL SHEAR  SOIL FLEXURAL
STRESS RESIST  RIGIDITY
IN IN IN-KIP  LBS/IN**2 KIP  LBS/IN  KIP-IN*+2
kdkhkdhkdk Ihkhkhkhkhkhkhkhkhk dkhkhkhkhkdhkhhk dhkkhkhkhkhhkhkd dhdhhkhdhhd khkdkdkdbhkhkhkdkd *hkkdddhhdd
.00  ,175H+01 -.343E+06  .956E+04  .212E+04  .000E+00  .478E+10
46.08  .168E+01 -.246E+06  .691E+04  .212E+04  .000E+00  .478E+10
92.16  .150E+01 -.148E+06  .425E+04  .212E+04  .000E+00  .478E+10
138.24  .126E+01 -.520E+05 .168E+04  .182E+04  .126E+05  .478E+10
184.32  .988E+00  .184E+05  .743E+03  .127E+04  .112E+05  .478E+10
230.40  .727E+00  .659E+05  .203E+04  .797E+03  .943E+04  .478E+10
276.48  .494E+00  .935E+05  .278E+04  .408E+03  .747E+04  .478E+10
322.56  .302E+00  .105E+06  .310E+04  .112E+03  .547E+04  .478E+10
368.64  .156E+00  .105E+06 .310E+04 -.143E+03  .092E+04  .478E+10
414.72  .565E-01  .905E+05  .270E+04 -.444E+03  .359E+04  .478E+10
460.80 -.205E-02  .677E+05  .208E+04 -.515E+03  .188E+03  .478E+10
506.88 ~-.323E-01  .449E+05  .146E+04 -.458E+03  .206E+04  .478E+10
552.96 -.416E-01  .262E+05  .956E+03 -.346E+03  .265E+04  .478E+10
599.04 -.391E-01  .130E+05 .599E+03 -.226E+03  .249E+04  .478E+10
645.12 -.306E-01  .510E+04  .384E+03 ~-.123E+03  .195E+04  .478E+10
691.20 -.197E-01  .126E+04  .280E+03 -.493E+02  .125E+04  .478E+10



006057

737.28 ~-.817E-02  .786E+02  .248E+03 -.839E+01  .519E+03  .478E+10

COMPUTED LATERAL FORCE AT PILE HEAD
COMPUTED SLOPE AT PILE HEARD

.21200E+04 KIP
-.14456E-16 IN/IN

.285E-06 IN-KIP
-.29%E-05 LBS

THE OVERALL MOMENT IMBALANCE
THE OVERALL LATERAL FORCE IMBALANCE

OUTPUT SUMMARY

PILE HEAD DEFLECTION
MAXIMUM BENDING MOMENT
MAXIMUM TOTAL STRESS

.175E+01 1IN
.343E+06 IN-KIP
.956E+04 LBS/IN**2

mnwn
|

NO. OF ITERATIONS
MAXIMUM DEFLECTION ERROR

9
.580E-04 IN

SUMMARY TABLE

khkkkkhkkkhkdkhkkhkdbhkhkktbbrrds

LATERAL BOUNDARY AXIAL MAX. MAX.
LOAD CONDITION LOAD YT ST MOMENT STRESS
VIP) BC2 - (KIP) (IN) (IN/IN) (IN-KIP) (LBS/IN**2)

.212E+04 .000E+00 .100E+04 .175E+01 -.145E-16 ~-.343E+06 .956E+04



BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

1 1 0
50 2 1 0 . ‘ [~ &
.o 0 3 00G05¢
‘' 768.000 3600000. 120.000 0.000
0 3
4 1 1 0
100 0.00010000 100.00000000
0.0000 72.0000 1327100.0 4075.0
1 5 120.0000 360.0000 276.0
pA 5 360.0000 900.0000 883.0
10
120.0000
0.000 0000.
0.245 4870.
-0.490 7440.
0.727 9430.

1.022 11430.
2.239 17690.
3.456 22410.
4.673 26380.
5.890 29880.
7.099 33040.

359.0000
0.000 0000.
0.245 4879.
0.490 7440.
0.727 9430.

1.022 11430.
2.239 17690.
3.456 22410.
4.673 26380.
5.890 29880.
7.099 33040.

360.0000
0.000 0000.
0.245 15580.
0.490 26890.
0.727 36450.
1.022 46650.
2.239 - 81740.
3.456 110890.
4.673  136840.
5.890 160070.
7.099  183010.

1
1 _1.75 00.0 1000000.0
2 0 -

4000. 60000. O. 29000000.
0. 72.0 0.0 0.0 0.0
14 40 1 7.7

END



BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS--ENGL OOGOSS

P R N Y R R R R R R R R R 222222 E R RS R

PILE DEFLECTION, BENDING MOMENT, SHEAR & SOIL RESISTANCE

khkkdkkkdkhkhkdkhkdbhkhbdbdhdbhbbhbdbdbhdbdbhdbdkdddddbhbddhkdddbhbdbdbddhbhbhbhbhbhbbhhdhhkdk

"INPUT INFORMATION

khkkkhkhkkkhkdkdbkkhkhkdkhkdbddhkbbbbbbbddddk

THE LOADING IS STATIC

PILE GEOMETRY AND PROPERTIES

768.00 IN
.360E+04 KIP/IN**2

PILE LENGTH
MODULUS OF ELASTICITY OF PILE
1 SECTION(S)

X DIAMETER MOMENT OF AREA
INERTIA
IN IN IN**4 IN**2
.00
72.000 .133E+07 .408E+04
768.00

SOILS INFORMATION

X-~COORDINATE AT THE GROUND SURFACE 120.00 IN

SLOPE ANGLE AT THE GROUND SURFACE

.00 DEG.
2 LAYER(S) OF SOIL

LAYER 1 : :

THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES

X AT THE TOP OF THE LAYER 120.00 IN

X AT THE BOTTOM OF THE LAYER 360.00 IN
VARIATION OF SOIL MODULUS, k .276E+03 LBS/IN**3

LAYER 2
THE LAYER RESPONSE IS DEFINED BY INPUT P-Y CURVES



X AT THE TOP OF THE LAYER

. X AT THE BOTTOM OF THE LAYER

- VARIATION OF SOIL MODULUS,

INPUT P-Y CURVES

X, IN
120.00

X, IN
359.00

X, IN
360.00

FINITE DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS

k

3 CURVES,

Y,IN
.00
.25
.49
.73

1.02

2.24

3.46

4.67

5.89

7.10

Y,IN
.00
.25
.49
.73

1.02

2.24

3.46

4.67

5.89

7.10

Y,IN

.25
.49
.73
1.02
2.24
3.46
4.67
5.89
7.10

10

360.00 IN
800.00 IN :
. .883E+03 LBS/IN**3

- POINTS ON EACH

P,LBS/IN
.00
.00

7440.

9430.
11430.
17690.
22410.
26380.
29880.
33040.

4870

P,LBS/IN
.00
4879.
7440.
9430.
11430.
.00

17690

22410.
26380.
29880.
33040.

P,LBS/IN
.00
15580.
.00

26890

36450.
.00

46650

81740.
110890.
.00

136840

160070.
183010.

TOLERANCE ON DETERMINATION OF DEFLECTIONS

MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS

MAXIMUM ALLOWABLE DEFLECTION

INPUT CODES
OUTPT

= 1
KCYCL = 1

00
00
00
00
00
00
00
00

00
00
00
00

00
00

00
00

00

00

00
00

00
00

005060

50

.100E-03 IN

100
.10E+03 IN



KBC
KPYOP
INC
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WO b

000061

BR. 7780A ROCKY PT VIA-SHORT SHAFTS (BT 2) STARKEY 7-26-93 (SKSCOMA)

UNITS--ENGL

OCUTPUT

khkkkdkhkkhkhkdbhkhkhkbhkdhkhkhdhdkhkdhkdbhkdbhkhkhhkrkdhhkhsk

PILE LOADING CONDITION

LATERAL DEFLECTION AT PILE HEAD
APPLIED MOMENT AT PILE HEAD

AXIAL LOAD AT PILE HEAD

INFORMATION

X DEFLECTION MOMENT TOTAL
STRESS
IN IN IN-KIP  LBS/IN**2
khkhkkdk khkkdkdkhkkdhhkdhk Thdkhkhhkdbkdkdt dhkdkdhkdhhkddhd
.00 .175E+01 _ .000E+00  .245E+03
46.08 .140E+01 _ .361E+05 .123E+04
92.16  -107E+01  .722E+05 .221E+04
138.24  .766E+00 .106E+06  .312E+04
184.32  .512E+00  .122E+06  .354E+04
230.40  .310E+00  .121E+06  .353E+04
276.48  .163E+00 .109E+06  .319E+04
322.56  .627E-01  .891E+05 .266E+04
368.64  .238E-02 .669E+05  .206E+04
414.72 -.282E-01  .447E+05  .146E+04
460.80 -.388E-01  .262E+05  .955E+03
506.88 -.377E-01  .127E+05  .591E+03
552.96 -.306E-01  .434E+04  .363E+03
599.04 -.215E-01  .513E+02  .247E+03
645.12 -.123E-01 -.133E+04 .282E+03
691.20 -.367E-02 -.104E+04  .274E+03

.175E+01
.000E+00
.100E+04

SHEAR

KIP

d dkddkkkk ok ok Kk

.784E+03
.777E+03
.777E+03
.543E+03
.145E+03
.158E+03
.365E+03
.465E+03
.494E+03
.450E+03
.349E+03
.235E+03
.134E+03
.573E+02
.778E+01
.155E+02

IN
IN-KIP
KIP
SOIL FLEXURAL
RESIST RIGIDITY
LBS/IN KIP-IN**2
khkkkhkkkhkhkdk dhkkkkhkkhddk
.000E+00 .478E+10
.000E+00 .478E+10
.000E+00 .478E+10
.970E+04 .478E+10
.762E+04 .478E+10
.556E+04 .478E+10
.323E+04 .478E+10
.125E+04 .478E+10
.151E+03 .478E+10
.180E+04 .478E+10
.247E+04 .478E+10
.239E+04 .478E+10
.195E+04 .478E+10
.137E+04 .478E+10
.784E+03 .478E+10
.233E+03 .478E+10



737.28 .456E-02 -.253E+03 .252E+03 .142E+02 .290E+03 .478E+10

COMPUTED LATERAL FORCE AT PILE HEAD = .77653E+03 KIP

5 00GOC |

.190E-04 IN

NO. OF ITERATIONS
‘MAXIMUM DEFLECTION ERROR

SUMMARY TABLTE

Fhkdkhkdhkdkdkkdbkkhkdkhkddkdbhrdhkddhdk

LATERAL BOUNDARY AXIAL , MAX. MAX.
LOAD CONDITION LOAD YT ST MOMENT STRESS
(KIP) BC2 (KIP) (IN) (IN/IN) (IN-KIP) (LBS/IN**2)

-777E+03 .000E+00 .100E+04 .175E+01 -.763E-02 .123E+06 .358E+04



TITLE BR. 7780A

ROCKY PT. VIADUCT

$ DYNAMIC LOADING MODEL (WITH SPRINGS)

TYPE SPilE FRAME
UNITS KIPS FT RADIANS

8

SAVE ON

$" REPORT DEVICE SKSOUT2

JOI COO

1 0.0 100.0

2 26.75 100.0

3 53.50 100.0

4 80.25 100.0

5 107.0 100.0

6 135.75 100.0

7 164.50 100.0

8 193.25 100.0

9 222.0 100.0

10 251.0 100.0

11 280.0 100.0

12 309.0 100.0

13 338.0 100.0

$

JOINT RELEASE

1 KFX 14500. KFY 480600. KFZ
KMZ 3764000. KXY 0.10 KYX

5 KFX 1640. KFY 260400. KFZ
KMZ 3142000. KXY 0.10 KYX

9 KFX 2070. KFY 266700. KFZ
KMZ 3410000. KXY 0.10 K¥YX

13 KFX 14600. KFY 346100. KFZ
KMZ 3701000. KXY 0.10 KYX

MEM INC

1 1 2

12 12 13

1 TO 12 BY1l IBY1 JBY 1

MEMBER PROPERTIES

APRO1 2AX 73.0 IX 9.7 Iy

$

MATERIAL PROPERTIES

Al E 547200.0 DEN 0.225 CTE
$

DYNAMIC ANALYSIS REACTIONS MODES
$ A=0.29 S=1.0 G=32.2

LOAD EQL

[eNoNoNeoNeoNoleNoloNoNeNoNol
[eNoNeoNeoNeoNoNololeoNoloNo o

STARKEY 7-27-93

S

S

S

S
14500. KMX 3764000. KMY
-0.19 KXZ 156000. KZX
1640. KMX 3142000. KMY
-0.10 KXZ 63000. KZX
2070. KMX 3410000. KMY
-0.10 KXZ 73400. KzX
14600. KMX 3701000. EKMY
-0.10 KXZ 194500. KZX
13130.0 IZ 414 .4 TO
0.000006 1 TO 12

9

RSA X 9.34 FREQ ACCE RESSOIL1 SRSS

LOAD EQT

RSA Z 9.34 FREQ ACCE RESSOIL1 SRSS

OUT DEC 5

LIST FREQ 1 TO S
LIST DISP ALL
OUT DEC 2

LIST REA ALL
FINISH

(SKSSTR2)

0056063

737300.
-196000.
578200.
-63000.
592100.
-73400.
530900.
-194500.

12
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| N-STRUDL BY CAST / REV. V2,90 SBR : 7224 TIHB : 8/3/1993 10:22:41 |
] LICENSEE: Oregon DOT #11, OR |
| TITLB: BR. 7780A ROCKY PT. VIADUCT STARKBY  7-27-93 PAGE 1]

1332223223222 33333222244

* RESULTS OF AKALYSIS *

1333828222222 330322323233]

TYPE OF THE PROBLEN : GSPACE FRAME RBSTART STATUS : NONE GIVEN
ACTIVE URITS : KIPS FEET  RADIANS

* TOLERANCE = 0,01 MAX, KO. ITBRATIONS = 20

* TOTAL WEIGHT IN I DIRECTION = 5551.65

* TOTAL WBIGKT IN Y DIRECTION = 5551.65
* TOTAL WBIGHT IN I DIRBCTION = 5551.63

* RO, OF BIGEN VALUBS RBQUBSTED : 9

NODB PRBQUENCY  PERIOD /-=------ % NASS PARTICIPATED ------- [ [-=- PARTICIPATION PACTOR =-------=-- /
NO. HZ.  SBCOXD I DIR. Y DIR, T DIR. I DIR. T DIR. i DIR.
1 1.03 0.972 0.00000 0.00000  98.10543 0.02377 . 0.01484 4781.78384
2 1.92 0.521 0.00075 0.00000 0.00598 9.27928 0.19787 -26.26521
3 1.93 0,519  96.44733 0.02855 0.00000 5511.43183  94.83110 0.38484
4 3.03 0.330 0.29960 4,43802 0.00000 180.78374 -695.79431  -0.60424
3 3.82 0.262 2.98120 2.30234 0.00011 553.17232 -486.12620  -3.28966
b 4.31 0.232 0.00000 0.00000 1.85415 0.03296 0.04040  369.88258
1 4.74 0.211 0.05786  69.05728 0.00151 13.69623 2545.95953  11.92423
8 10.17 0.098 0.00468 0.08689 0.00558 20.07736  86.50343  -21.91997
9 10,44 0.036 0.16053 0.33025 0.00327 129.86157  186.26355 -18.34550



005068

.......................................................................

| M-STRUDL BY CAST / RBV. V2.90 SBR : 7224 TIMB : 8/3/1993 10:22:41 |
| LICRNSEE: Oregon DOT #11, OR |
| TITLE: BR. 7780A ROCKY PT. VIADUCT . STARKEY  7-27-93 PAGE 2|
*Tr LOAD IKDBI : 1 LOAD TAG : BQL *rt

* Y- RSA, FACIOR = 9,34 PREQ. VS, ACCEL. CURVE

0,25000:4.483200,29000:4.856800.33000:5.417200.40000:6.071000.50000:7.09840
0.53000:7.285200,56000:7,565400.59000:7.845600.63000:8,219200.67000:8.59280
0.71000:8.966400,77000:9.433400.83000:9.900400.91000:10,554201.00000:11.20800
1.11000:12,048601.25000:12,982601,43000:14,196801.67000:15.784602.00000:17,74600
2.50000:20,641403,00000:23.35000100.00000:23,35000

RESULTANT JOINT DISPLACEMENTS ===--

JOINT  [emeeonmen- GLOBAL DISPLACEMENTS «-<=e==-=-- [emmeremnanana- GLOBAL ROTATIQNS =--====s===- /
KO, I DIRBCTION ¥ DIRBCTION I DIRBCTION X DIRECTION ¥ DIRBCTION I DIRECTION
1 0.11215 0.00036 0.00075 0.00004 0.00000 0.00205
2 0.11290 0.03411 0.00065 0.00003 0.00000 0.00060
3 0.11348 0.03496 0.00054 0.00002 0.00000 0.00046
4 0.11394 ©0.01117 0.00043 0.00001 0.00000 0.00078
S 0.11423 0.00125 0,00031 0.00001 0.00000 0.00032
] 0.11451 0.00645 0.00017 0,00000 0.00001 0.00016
1 0.11462 0.00783 0.00002 0.00000 0.00001 0.00008
§ 0.11455 0.00447 0.00014 0.00000 0.00001 0.00017
9 0.11430 0.00143 0.00029 0.00001 0.00000 0,00020
10 0.11404 0.01889 0.00042 0.00001 0.00000 0.00086
1l 0.11361 0.04090 0.00054 0.00002 0.00000 0.00052
12 0.11299 0.04033 0.00065 0.00003 0.00000 0.00065
1 0.11220 0.00040 - 0,00076 0.00004 0.00000 0.00221
| N-STRUDL BY CAST / REV. V2,90 SBR : 7224 TINE : 8/3/1993 10:22:41 |
| LICENSBE : Oregon DOT §11, OR |
| TITLB: BR. T780A ROCKY PT, VIADUCT STARKEY 7-27-93 PAGB 2 |

* 10AD INDRX : 2 LOAD MAG : - CBQp e
* 2 - RSA, PACTOR = 9.34 PREQ. VS, ACCBL. CURVE

0.25000:4,483200.29000:4.856800.33000:5.417200.40000:6.071000.50000:7,09840
0.53000:7.285200.56000:7.565400.59000:7.845600.63000:8,219200.67000:8.59280
0.71000:8.966400.77000:9.433400.83000:9,900400,91000:10.554201.00000:11.20800
1.11000:12,048601,25000:12,982601.43000:14.196801.67000:15.784602,00000:17.74600
2.50000:20.641403.00000:23,35000100.00000:23,35000



005066

.......................................................................

-STRUDL BY CAST / REV. V2.90 SER : 7224 TINB : 8/3/1993 10:22:41 |
ICBXSEER: Oregon DOT #11, OR |
ITLR: BR. 77804  ROCKY PT. VIADUCT STARKBY  7-27-93 PAGE 3|

- o

RRSOLTANT JOINT DISPLACEMENTS -----

JOINT [e=e=ceoee- GLOBAL DISPLACENERTS ===reeccces [eemeomrennceee GLOBAL ROTATIONS ===-e-sescee- /
¥0. I DIRBCTIOR Y DIRBCTIOR  Z DIRBCTION X DIRBCTION Y DIRBCTION % DIRECTION
1 0.00001 0.00000 0.19689 0.01023 0.00110 0.00001
2 0.00001 0.00014 0.22573 0.00915 0.00106 0.00000
3 0.00001 0.00018 0.25266 0.00808 0.00096 0.00000
4 0.00001 0.00010 0.27550 0.00700 0.00079 0.00000
5 0.00001 0.00002 0.29404 0.00593 0.00057 0.00000
6 0.00001 0.00013 0.30672 0.00604 0.00031 0.00000
1 0.00001 0.00019 0.31145 0.00618 0.00002 0.00000
8 0.00001 0.00013 0.30786 0.00628 0.00027 0.00000
9 0.00001 0.00002 0.29622 0.00639 0.00054 0.00000
10 0.00001 0.00008 - 0.27715 0.00728 0.00078 0.00000
1 0.00001 0.00011 0.25186 0.00817 0.00097 0.00000
12 0.00001 0.00011 0.22197 0.00906 0.00108 0.00000
13 0.00001 ©0.00001 0.18969 0.00995 0.00114 0.00000

| N-STRUDL BY CAST / REV. V2.90 SBR : 7224 TIMB : 8/3/1993 10:22:41 |
| LICBNSEEB: Oregon DOT #11, OR |
| TITLR: BR. 7780A ROCKY PT. VIADUCT STARKEY  7-27-93 PAGE 3

**t LOAD IKDBY : 1 LOAD TAG : BQL *x*

* X - RSA, PACTOR = 9.34 FRBQ. VS. ACCBL. CURVE

0.25:4.48  0.29:4.85  0.33:5.42  0.40:6.07  0.50:7.10
0.53:7.29  0.56:7.57  0.58:1.85  0.63:8.22  0.67:8.59
0.71:6.97  0.77:9.43  0.83:9.90  0.91:10.55  1.00:11.21
LALI2.05  1.25:02.98  1.43:14.20 1.67:15.78  2.00:11.75
2.50:20.64  3.00:23.35  100.00:23.35
* JOR REACTIONS OF DYRANIC ANALYSIS AT SKEWED SPRING SUPPORTS, PLBASE
USE THE NENBER BND PORCE RESULTS INSTEAD OF TABULATED RBSULTS.
JOINT RBACTIONS AT SUPPORTS -----
JOINT L) [eseeeeceeeeeseseeeecnccscnmmennnns GLOBAL RBACTIONS ---=ssvesmmseneses S /
0. 1 FORCE Y F0RCE 7 FORCE X HOMENT T MOKBNT 7 NONENT
1 -2027.04 -171.54 -3.21 0.65 Sk 296198
5 ~207.39 -324.81 -0.11 -0.38 .80 819640

9 -251.04 -381.54 -0.13 -0.34 -2.90 =9060.41.



065067

-STRUDL BY CAST / BRV. V2.90 SER : 7224 TINB : 8/3/1993 10:22:41 |
ICENSEE: Oregon DOT #11, OR |

ITLE: BR, T180A ROCKY PT, VIADUCT STARKRY 7-27-93 PAGR § |

8

| ¥-STRUDL BY CAST / REV. WV2.90 SBR : 722d TIMR : 8/3/1993 10:22:41 |
|'TICEHKSEE: Oregon DOT #11, OR : : |
| TITLB: BR, 7780A ROCKY PT, VIADUCT STARKBY  7-27-93 PAGE 4|
*£t LOAD INDEX : 2 LOAD TAG : BQT ¢

* 7 - RSA, PACTOR = 9.34 PRBQ. VS. ACCEL. CURVE

0.25:4.48 0.29:4.86 0.33:5.42 0.40:6.07 0.50:7.10
0.53:7.29 0.56:7.57 0.59:7.85 0.63:8.22 0.67:8.59
0.71:8.97 0.77:9.43 0.83:9.90 0.91:10.55  1.00:11,21
1.11:12.05 1,25:12.98  1.43:14.20  1.67:15.78  2.00:17.75
2.50:20.64  3.00:23.35 100.00:23.35 -
* POR REACTIONS OF DYNAMIC ANALYSIS AT SKEWED SPRING SUPPORTS, PLEASE
USB THR NEMBER END PORCE RESULTS INSTEAD OF TABULATED RESULTS.
JOINT REACTIONS AT SUPPORTS -----
JOINT 1D e e GLOBAL RBACTIONS -=s--e-=nne ememmencccesenconencan.. /
NO. X PORCE 1 FORCE 7 FORCE X NOMRKT 1 NONEKT 7 NONENT
1 -1.14 -2.22 -849.88 §5.56 -811.13 -21.05
5 -0.16 -6.19 -108.91 -93.75 -331,98 -8.01
g -0.26 -4.90 <143.96 -56.2 ~319.49 -11,65
13 -0.92 =243 -833.95 §5

31 -§03.90 -16.46

e — ——
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