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Seismic Analysis Method of Cable-stayed
Bridges Based on Integrated Model
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Abstract; Site-structure integrated models are established on
the basis of the finite element-infinite element boundary
technique, surface to surface contact algorithm and time-
domain explicit analysis for a 202. 5m—+ 300m single tower
cable-stayed bridge with a group pile foundation. Research on
the longitudinal seismic response of the bridge is made with
the integrated model which focuses on the effect of valley site
and the properties of the ground motion under soil-structure
interaction. The results indicate that the shape of the valley
and the two-dimensional soil layer will affect the short period
component of the ground motion and the response of the
structure. The soil-structure interaction strengthens the
components of ground motion near the frequency of the pile
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foundation, while it has little effect on the components for a
longer period.
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Fig.2 Profile of the valley site
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Tab.1 Properties of soils on the foundation

of the major tower

T2 EE/ Wi BE/ HRT/ EEfM/
W m &/MPa (kg e m3) kPa @)
TE1 10 399 2 000 29 17.3
T=E2 10 649 2 050 35 18.0
+)=3 70 3923 2 050 53 18.0
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Fig.3 Site-bridge integrated FE model
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Fig.4 Acceleration peak on the ground surface
for different H(free site)
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Fig.5 Surface acceleration spectra on the foundation

of the major tower for different H
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Tab.2 Maximal seismic response of the structure
for different H

MEE EREE/ BRI MM T TS/
B/m (MN.m) H/MN H/MN F/MN (MN-m

0 630 38.6 17.2 10.1 3.8
7.5 720 40.6 17. 4 10.0 33.5
15.0 672 41.7 18.9 11.1 33.7
20.0 643 42.6 19.7 11.2 34.5
25.0 602 41.1 19.5 11.2 35.8
%ﬁ{}%/ 1. 20 1.10 1.15 1.11 1.13
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Fig.6 Spectrogram of structure seismic response
for different H
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Tab.3 Maximal seismic structure displacement

for different H

WREE/m  EHUE/m  RBRGB/m  ERAXAE/m
0 0.172 0.123 0.131
7.5 0.174 0.122 0.130
15.0 0.188 0.104 0.130
20.0 0.193 0.110 0.132
25.0 0.195 0.118 0.134
%{}f{ﬁﬁ/ 1.13 1.18 1.03
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Tab.4 Maximal seismic response of the structure

a T 1R 123D
. T —— for different soil layers

E BRSE/ BRE B TS HTESAE/
#gH (MN-m FH/MN f/MN A/MN (MN-m

KFE+ 720 40,6 17. 4 10.0 33.5

) TH1 618 35.5 17.0 9.9 31.6

b U 2CKH LMD TH2 651 36.7 16.9 9.6 30.7

: TH3 787 42.6 17.6 9.9 32.4
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Tab.5 Maximal seismic structure displacement for
different soil layers
R Tifr o PEEOB R EM 555
wamn e ama
7K+ 0.174 0.131 0.157
TH1 0.168 0.116 0.144
TH2 0.170 0.118 0.147
T3 0.175 0.119 0.146
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Fig.11 Surface acceleration spectrum on the
foundation of the major tower
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Fig.12 Surface acceleration spectrum peak at pile axes
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