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Comparison of Seismic Response Calculation Model for
Long—span Cable-stayed Bridge on Rock Site
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Abstract By using three different computation model the seismic response of a long-span cable-stayed bridge
on a bedrock site is computed. The rationality of the three computation models is discussed. The results show
that there is almost none soil-structure interaction on this rock site but the site effect is significant. In pratice
the soil-structure interaction effect of structures on rock site can be neglected while the local site effect is
influential and cannot be neglected.
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Fig.1 Profile of cable-stayed bridge and site
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Fig.3 Elevation view of the pylon

1
Table 1 Elastic material parameters
of the rock site
/m /(mes72) /(kg*m™3)
2 3 408 2 500 0.23 0.03
3 3318 2 500 0.23 0.03
4 3028 2 500 0.23 0.03
5 3249 2 500 0.23 0.03
6 3353 2 500 0.23 0.03
7 2 957 2 500 0.23 0.03
8 3199 2 500 0.23 0.03
9 2 985 2 500 0.23 0.03
10 3 446 2 500 0.23 0.03
11 3 446 2 500 0.23 0.03
12 3 849 2 500 0.23 0.03
13 3 873 2 500 0.23 0.03
14 3 897 2 500 0.23 0.03
15 4023 2 500 0.23 0.03
16 3151 2 500 0.23 0.03
17 3504 2500 0.23 0.03
18 3390 2 500 0.23 0.03
19 3 826 2 500 0.23 0.03
20 3997 2 500 0.23 0.03
22 3 891 2 500 0.23 0.03
24 3779 2 500 0.23 0.03
26 3 465 2 500 0.23 0.03
28 3504 2 500 0.23 0.03
30 3484 2 500 0.23 0.03
32 3427 2 500 0.23 0.03
34 3 408 2 500 0.23 0.03
36 3336 2 500 0.23 0.03
38 3584 2 500 0.23 0.03
40 3 626 2 500 0.23 0.03
42 3167 2 500 0.23 0.03
44 3 849 2 500 0.23 0.03
46 3922 2 500 0.23 0.03
48 1 049 2 000 0.23 0.05
50 3 965 2 500 0.23 0.03
inf 4 200 2 600 0.23 0.02
2
Table 2 Material parameters of
cable-stayed bridge
/(N+m™?) /(kg * m™~?)
3x10" 0.2 2 300
2.1x10" 0.3 7 850
3x10" 0.2 7 850
4
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4 (%)
. Table 4 Calculation error for peak response of typical
bridge locations under different cases
1 2
-32.99 0.73
600
m -29.29 1.17
600 m 2 -30.09 -0.23
3 - -0.96 -3.84
R -26.84 0.69
-48.66 0.16
134 -28.57 1.52
( DRM) ~ Joyner ~32.84 0.65
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Fig.9 Relative displacement of the top of left pylon
Table 3 Peak response of typical bridge
locations under different cases
1 2 3
/em 1.18 1.78 1.76
/em 1.16 1.66 1.64
/(10® kN + m) 3.99 | 5.70 | 5.71
/(103 kN) 4.86 | 4.72 | 4.91 s
/(103 kN) 67.67 | 93.14 | 92.50 04
/em 0.89 | 1.74 | 1.74 E
fem | 113 | 1.61 | 1.59 % o2l
/(10% kN * m) 3.51 | 5.26 | 5.23 @
/(10 kN) 5.60 | 6.17 | 6.50 = 0 .
/( 10° kN) 72.89 | 101.91 |101.02 107 107! 10° 10
f/Hz
10
3 Fig. 10 Bending moment time history of bottom of the left pylon
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Fig. 11 Acceleartion time history response of the

left tower bottom under three cases
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Fig. 12 Acceleartion response spectrum of the

left tower bottom under three cases
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