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Abstract: Seismic responses of girder bridges may vary due
to different structural systems and foundation types. In this
regard, based on typical three-span girder bridges in
liquefiable river valleys, three 2-dimensional finite element
models considering soil-structure interaction were huilt,
including simply supported girder bridge with pile group
foundations, continuous girder bridge with pile group
foundations, and simply supported girder bridge with pile-
shaft foundations. Nonlinear time history analyses were

performed to investigate the seismic response properties of

ks H . 2017—-08-18

these bridges. Post-earthquake deformations of the soil and

bridge, pile deformations, column drift ratios, bearing

displacements, and expansion joint deformations were
investigated to reveal the impact of soil liquefaction on seismic
responses of these three types of bridges. The numerical
results show that soil liquefaction significantly increases the
unseating potential of the simply supported girder bridge with
pile group foundations. For abutments of continuous girder
bridge, unseating or abutment-deck collision potentials are
generally increased. In contrast, seismic responses of the
simply supported girder bridge with pile-shaft foundations are

rarely influenced by soil liquefaction.
Key words: bridge engineering; liquefaction; seismic
demand property; finite element model; small and medium

span girder bridge
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Fig. 1 Modeling of soil-structure interaction
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Fig. 2 Bridge structural configurations and soil layer profiles
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Tab. 1 Material properties of soil on the valley

ground
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Tab. 2 Parameters of soil constitutive models

s3] W PRAE WEAEEY iyl *E{ﬁﬁ/ el el R R BE
&/MPa  B/MPa RiAE B @] R 1 4REE 3 ka1 Ak 3 F1/kN
iR 155.0 279 0.1 0.5 26 0.014 0 0. 564 0 0
HIFIRA RS 42.7 128 0.1 0.5 26 0. 067 0.23 0. 060 0. 027 0
W+ 90. 0 500 0.1 0 — — — — _ 51
B 150.0 295 0.1 0.5 30 0.013 0 0. 300 0 0
2.3 HhED

SRH 1971 S E 2R 2 R FAE N H A, 14
EHIEE N 0.55(g=9.81m*s ), HHWET
Wk A B, B 4 G T R Bl Y
2 R B B SN S AR RBTI R, T 15 8E
FE MRS RBHE B s B R E R 10 s IFRME. 7
Ab, i TR SO B BRI A IR R,
P Hen , 3 B —FRORASE , 5 22 I8 ) R AIE A 0 —
AR 5 PR B B 33 b AT 260, 3 P 1 1 52 Sl R AE SR
W(T TR, B T,=0. 16 s, ¥ & FRZR.

0.6
2003
2 0 W,WWMMMWWW%
B-03
06, 10 20 30 20 50
AFTE] /s
a JNT B R

J
10

JEHA/ s

b TN SR 1
4 EBRRESHEID

Fig. 4 San Fernando ground motion
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