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Seismic Response Study of High Pier and
Long-span Curved Continuous Rigid Frame Bridge
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Abstract; This paper aims at the seismic response of high pier and long-span curved continuous
rigid frame bridge influenced by the pile-soil interaction and traveling wave effect. A curved rigid
frame bridge with a span of (70 +3 x 127 +70)m was simulated by a finite element program ,and
the bridge seismic response under different parameters of pile-soil interaction and traveling wave
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were analyzed by using dynamic time history analysis method. Under longitudinal bridge excita-
tion, the internal force of the control section of each bridge pier with considering the interaction be-
tween pile and soil is 30% ~40% higher than that of no-considering interaction between pile and
soil ; Under the cross-bridge excitation, the internal force of the bridge cross section of the bridge
with considering the interaction between pile and soil is 17% ~25% less than that of no-consider-
ing interaction between pile and soil. The pile-soil interaction can enlarge the internal force of top
and bottom of the pier along the direction of the bridge and decrease the internal force along the
transverse direction of the bridge. The traveling wave effect with considering the seismic wave
propagation velocity can make the internal force of the bridge pier more uneven distribution in dif-
ferent piers,and increases the risk of damage to part of the pier; considering the traveling wave
effect caused by seismic wave incident angle,the internal force and displacement of the bridge pier
with incident angle O degree are slightly larger than that of the two other incident angle 10 degree
and-10 degree. The traveling wave effect caused by the incident angle of seismic waves has little
effect on the seismic response of this type of bridge. Pile-soil interaction has a certain influence on
the dynamic characteristics of this type of bridge. With the increase of the media parameters of the
elastic soil of the pile-soil ,the natural vibration frequency of the structural system also increases,
but the low-order vibration mode of the structure remains basically unchanged.

Key words: curved continuous rigid frame bridge ; pile-soil interaction ;traveling wave effect; seis-
mic response ; finite element method ;dynamic time history analysis
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Fig. 2 The cross section graph of main beam
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Table 2 Pier bottom section internal force of each

models
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Table 3 Pier top section internal force of each

models

BB e, B, GAm By i/ BEmsy g/
A 5 (kN.m) (kN-m) kN kN

6# 136578.0 10020.8 3 946.8 846.2

7# 101 011.1 1134.2 1847.3 288. 4
: 8# 97839.5 1057.6 1883.8 349.4
O# 126783.4 3483.2 3472.4 392.7
6# 195391.6 16282.7 5131.3 1 066. 3
T# 144 489.7 1507.1 2388.5 248.7
I 8# 142783.9 1082.1 2484.4 323.5
O# 183590.7 4681.3 4571.8 469. 8

3% 2 AR, Y50 2% B 1 A B AR
i, R B80S e R 25 R BY g 43 0l ok 381
388. 8 kN-m#ll 6 496. 0 kN, A XF A% et +
AHEAE FHACA A3 503 KT 31. 3% F139. 5% .

HH¢ 3 A1, 4547 JEbE 1A BAE ]
W, B OBCOBLOTH & RO OGE R BV O ok
195 391. 6 kN-m#1 5 131. 3 kN, X A% et
A EAE IR 3 53K 43. 1% F1130. 0% .
3.2 EREEMSITESR

U ZEAEANCLE AT 1) SRl BT, R S T
YAORE R I P g (R 4 FIER 5 .

R4 BBRBURETETN

Table 4 Pier bottom section internal force of each

models
BB s, B, YAy i/ wEm ey g/
M2 (kNem) (kN-m) kN kN
6# 78 126.8 62 357.6 1285.4 1019.1
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T# 40339.2 222 611.7 581.6 1981.9
8# 61 605.2 220 204.9 904.6  2023.5

o# 98657.2 47936.7 1629.1 924.8
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Table 5 Pier top section internal force of each

models
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