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1 Jack Tone Road on Ramp Overcrossing
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Fig. 1. Construction details of Jack Tone Road On-Ramp Overcrossing in longitudinal and transverse directions
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Fig. 9. 3D analytical finite element modeling scheme of the specimen bridge;

a: Rigid-base model in addition to column-bent cross-section

b: Flexible-base model (first modeling approach) in addition to pile cross-section

c: Flexible base model (second modeling approach) - Nonlinear springs representing the skewed abutment components -
Nonlinear springs representing surrounding soil of the pile
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Table 3. Characteristics of the selected set of near-fault ground motions
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Table 4. Comparison of fundamental mode periods of the specimen bridge for the fixed-base and the flexible-base
conditions
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Fig. 10. Acceleration response spectra of the near-fault ground motions with %5 damping

a: Strike-normal component, b: Strike-parallel component, ¢c: UP component
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Fig. 11. Sensitivity of column-bent top displacement in longitudinal direction to skew angle variations
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Fig. 12. Sensitivity of column-bent drift in longitudinal direction to skew angle variations
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Table 5. Comparison of maximum values' median of some EDPs related to 30 °skewness with similar amounts of
Ghotbi's article [18]
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Fig. 16. Comparison of column-bent top displacement in longitudinal direction in the case of fixed-base and flexible-base
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Fig. 17. Comparison of column-bent drift ratio in longitudinal direction in the case of fixed-base and flexible-base at 45 °
skewness
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Fig. 19. Comparison of shear-key deformation in the case of fixed-base and flexible-base at 45° skewness

S A 51 G PGA, s PGA anin Lo yoS ) 90 il cos
g o= VA VY VP Gl K)ol adl, pals s S Al 4
s JS (53l ol b5 4 5 L 45 4 51 019
db.’a‘ 03 e S )‘ (9 u.....’}u 9 4.]55 9 4.1[4 us.....u‘.hﬁB
sl Jy sl ol (e Lol sy (o 515 43 9,505, 0 5 sl ]
Uas 590 Jloso! mol38l Ldo as gy ol 5l eolaznl Jolaie g ool
Jolo 5 siledae Jsl gy ST L ool mls 5 0090 p3Y
Sliwly § Soo5 0j9 9,65, DA A4S el S & p3Y a0 )F
S Joe 2L Olie 5 ol @l 5o 508y ojlo a2 ol Jlee!
SSIL o 530,50 a5 33,5 o Slgiios 1 09 aalgs 13856
(3,5 (gm0 S0 059> (580,95, 5l (6 5 gy degee
e G o (F JSKD) shp slalds culil gois

S S (KBS JSS e 0l A ) e JSS e
3 dged (b slp lade pl b o0 S35 She (SS jlade 4
o o S ek e 9l o yge 0 45 03g FIY CIN sga
5 o bl oo sl oS canSls e cpl 5l 8 sl ST
aboS 93 ;5 &Bly (B Al ey yiend LS, 4 bgyye Ve ISCS
49 L adie (ol o)gs agly (RlBI L a5 8l Ol (ool e
S8 et adpe ool alsS 0 Wly Lbp oS patie 5k
oL (222 Sla)le pln 55 (6 keS Saaglie g 03,5 )2 |, (6 b

B&Bﬁwngw}‘&‘}é‘@mﬁ‘&‘dsmdw

££0)

bgryo slogealy 2ol e [N Lo dlss 105 50 o315 o o
b @ cod GGl glas,sS ) ST Cow a0 FO oy @
i el S g, ool ST L s S e 55 b
b & (S a5 St g adse e (e 220 5 Job
wdl sl o nlS Ve IV 00 JER Y JIA L Sls
Loy sLloll iludoe Ghg) crl 6258 4 3)l9e 5l (& 5o
o ol odls Rl 1 g S S 5 45 ol &
Sodle 4 ¢yt dilony iy 5 oolr > e a5 el S5 4y
i Sl a1 3 55 ot S 5 40 oy S o
9 O 23,58l (S Cod g adl rals oS al Lulyd
sl S 51 cusS aimlys 5L o3 adsl Coadse 4y adiye o el
QST SS9 4l e (g0 jlade a5 098 (e 2L )3 VA 5 VA
Ao iy Slbsl 4l o @ bgpe 420 Y0 095 0 (22
S b 69,855 4 Cad PGAG, (it b 09,55, Jlos!
P9 9,59y Olsie 4 el i 2l 5% Gy 4 PGAG
e ool B 3 eslial b sl 5 S slo et S (53l Jo
Ohgs ong 4 ol ali>de LB als 4 jomie (a2 (gie
S8 5ot bolyen (gin dilow Sudj0 5 (ol ailr g ond ad e
a dilo; (oo o jlade 4 L)1 Slel po 1) (25 a5 wilony
o e s bl ST s, ol U1 L e ol

9 42,0 YO 0,9 0 sy aldS IS sl g adye lh90 (gt



FFOA U FFYY aan V¥ JL»: N b)L@fB OY 0)92 s).:.S).:.nl ul)o& LS“’W 4.3)“-4

-6 2 4 6 g -4 1 2 3 4 15 5 10 15
) () (ly
Tnperial Valley Loma Prietta Northridge-01
El Centro Array £5 5 Gilroy-Gavilan Coll = Jensen Filter Plant
= - = 2
4 F =
g 5 £
= ]
k- £
Skew 0 Skew 0 35 Skew 0
--------- Skew 45 - ACU - —=m—m--—— Skew 43 - ACU Skew 45 - ACU
Deformation fem] -2000 — — — - Skew45-OBT Deformation [cm] 4000 — — — - Skew 45 -OBT Deformation [cm] 4000 — — — - Skew45- 0BT

w56 4z yiin 5 00l AlgS 53 aBly (St GBS S ki g o § s 5 Yo S
Fig. 20. Force-deformation hysteresis behavior of the shear keys located in acute and obtuse corners

Average (0 skew)

————— ‘Average (15 skew) 0.0025
0.003 — — — — Average (30 skew)
e bt
% 0.002 E 0.0015
2 0.0015 —_— E‘
i - goeet| Average (0 skew)
& 0.001 - 2 00005 | = :verageg;;s]ﬁewg
00005 [ e Average (25 sew)
o R ‘Average (60 skew)
0 20 40 60 30 100 120 140 160 o 10 20 . 30 40 50
Su [KPa] Phi [degree]
Oolio ©y95 GLlg) yo B lw Joxo 50 39290 S Cuoglio Ay G al oo Oli98 Comwlus VY ISCS
Fig. 21. Sensitivity of deck rotation to soil strength at various skew angles
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Fig. 22. Sensitivity of column transverse displacement to soil strength at various skew angles
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Fig. 23. Sensitivity of column transverse drift to soil strength at various skew angles
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