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Earthquake Response Analysis of the Main Highway Bridge
of Yibin Yangtze River Bridge

LI Zhen-xin', LIJun?, LI Xiao-zhen!, GUO Feng-zhe?, CHENG Hai-gen', ZHUANG Wei-lin®
(1. School of Civil Engineering, Southwest Jiaotong University, Sichuan Chengdu 610031, China;
2. The Fifth Institute of Railway Survey and Design, Beijing 102600, China;
3. Highway Engineering Consultants and Supervision Company of Sichuan Province, Sichuan Chengdu 610031, China)

Abstract An engineering design case about Yibin Yangize River Highway cable-stayed bridge is investigated, using the finite
element analysis program ANSYS. Element BEAM4  Element LINK8 Element MASS21 are used in the dynamic FEM. The
dynamics characteristics of the main bridge of Yibin Yangize River Highway bridge are analyzed by sub-space iteration
method. According to the earthquake dynamic parameters of the bridge site the earthquake response is analyzed using the
earthquake response spectrum method and the time history analytical method. And the aseismic capability check is processed
according to bridge standards.The results of the analysis prove that the elastic cable system is appropriate for the seismic
structure system of the main bridge of Yibin Yangtze River Highway bridge.

Key words  Yibin Yangize River Highway Bridge cable-stayed bridge dynamic characteristic ~earthquake response
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Fig.1 The dynamic analytical model of Yibin Yangtze
River Highway Bridge
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Fig.2 Sketch map of boundary restraint of Yibin Yangtze
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Tab.1 Natural frequencies and mode characteristics of

the structure

/Hz

1 0.258

2 0.299

3 0.315 54

4 0.346

5 0.352 +

6 0.385

7 0.434

8 0.443 64

9 0.511

10 0.515
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2.1.1 100 10%
2 P,=10%
2 (P=10%)
Tab.2 Internal force response of important section
+ +
1 4 /N N /N.m N

9.93E+08 4.75E+07 9.17E+08 6.24E+07
1.43E+09 5.32E+07 1.38E+08 1.26E+07

. ’ 1# 2.96E+06 7.63E+06 1.35E+07 7.43E+06
24 436E+06 5.89E+06 2.06E+07 5.61E+06
S5# 1.18E+07  6.43E+07 7.11E+06 7.54E+06
3 l# 24 S# o# 6 1.15E+07 8.86E+06 4.77E+06 1.19E+07
T# 2.63E+08 5.59E+06 5.66E+08 5.00E+06
2.1 5.08E+07 1.35E+07 5.23E+07 9.11E+06
9.93E+08 3.07E+07 1.70E+07 9.28E+06
1.43E+09 3.00E+07 1.72E+07 9.34E+06
[MY{s}+{ o 4K i) =—M1{113, @ 212 100 5%
[M] [C] [K] 3 P=5%
{0}
t {n 3 (P~=5%) /m
1 0 .Sg " Tab. 3 Displacement response of important section (unit:m)
+ +
; l J

0.1731  0.003339  0.0465  0.003339
0.16571  0.003715  0.0426  0.003715

. . 2 ..
8, ()+2¢,w 8, (1)+w .8, ()=—y,¢ 5, 5) 0.13734  4.97E-04  0.008955 5.55E-04
; ; 0.14288  3.35E-04  0.00758 4.02E-04

Qi J ! Vi i
T 0.143 020116  0.005474 027047
y= o if (M1 013612 0.045623 0.007483 0.046477
{o}, [Ml{g} 0.1417 004337  0.006873 0.046652
(5) 14 0007714  0.002446 1.09E-09 0.002724
21 0016486  0.0018  5.01E-09 0.001505
st 032075  0.003823 3.72E-07 0.003691
64 026085  0.005065 1.39E-07 0.006013
7# 006825  0.000297 231E-07 0.000341
CQC SRSS 2.2
200
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100 10% 1
P 100 5% P, Ar
+ 2 At
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2.2.1 100 10%
4 P=10%
4 (P=10%)
Tab. 4 Internal force response of important section
+ +
/ N.m /N /N.m /N
8.98E+08 1.14E+07 8.44E+08 2.70E+07
1# 4.87E+05 1.75E+06 5.42E+06 1.72E+06
2# 7.19E+05 2.44E+06 8.31E+06 2.71E+06
S# 6.33E+06 1.57E+06 2.47E+06 3.56E+06
6# 5.03E+06 1.19E+06 1.91E+06 3.82E+06
T# 448E+07 3.59E+06 2.16E+08 3.92E+06
1.30E+07 2.56E+06 5.46E+08 1.80E+06
7.36E+06 1.65E+07 2.56E+08 5.18E+06
2.2.2 100 5%
5 P2:5%

2.3

1#
24
S#
6#
T#

5

+

0.2001
0.1341
0.1307
0.1320
0.0018
0.0034
0.2376
0.1515
0.0156

(P=5%)m

Tab.5 Displacement response of the important section (unit:m)

0.1644
0.0233

+

0.2791
0.0005
0.3848
0.0309
0.0120
0.0237
0.0431
0.0316
0.0176

0.1583
0.0138

(8]

9
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