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Fig.2 Modal period of the first ten orders of structure
1

Tab.1 Modal period of the first ten orders of structure

1 2
Is /s
1 1.129 164 1.055 915
2 1.045 387 1.017 898
3 0.864 821 0.756 562
4 0.789 77 0.620 441
5 0.602 866 0.588 049
6 0.523 449 0.373 593
7 0.367 681 0.332 891
8 0.333 763 0.315 216
9 0.309 234 0.298 262
10 0.297 913 0.274 038
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Tab.2 Response spectrum fitting!”
T, C; C, C, A
El 0.55 0.5 1.2 1 0.05¢g
E2 0.55 1.7 1.2 1 0.05¢g
3 El1.E2
Tab.3 Moment and displacement under E1, E2 earthquake
El E2 El E2 El E2
/(kN+-m) /(kN-m) /(kN-m) /(kN-m) fem /em
1 4 548.01 18 786.74 1997.12 8 272.35 0.713 5 2962 8
1 4 207.69 17 406.18 1831.93 7 612.22 0.597 7 2483 4
3 , N )
3.2
3 , ; 7 ,
7 o , )
80%:;
, T, ; 0
3 , El Centro Site,270 Deg,Taft Lincoln School,69 Deg . ,
) , PGA
3 4 o
4
Tab.4 Maximum displacement of pier under time-history analysis cm
1 2
ET 1.508 1.348
Taft 1.434 0.908
2.602 1.898
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Tab.5 Time-history analysis results of transverse beam at different positions
/(kN+m) /(kN+m) /em

1 0.1H/0.4H/0.9H 1.18x10* 3 327.876 1.09

2 0.2H/0.5H/0.8H 1.16x10* 2 881.798 0.949

3 0.3H/0.5H/0.7H 1.14x10* 2 577.608 0.897

4 0.3H/0.5H/0.8H 1.16x10* 2 710.068 0.917

5 0.3H/0.6H/0.8H 1.18x10* 2 611.167 0.930

6 0.3H/0.5H/0.9H 1.18x10* 2 786.495 0.949

7 0.3H/0.6H/0.9H 1.19x10* 2 767.601 0.961

8 0.3H/0.7H/0.9H 1.20x10* 2 988.079 1.02

9 0.4H/0.5H/0.6H 1.17x10* 2 550.421 0.890

10 0.4H/0.5H/0.7H 1.14x10* 2 449.015 0.893

11 0.4H/0.6H/0.8H 1.18x10* 2 721.258 0.917

12 0.4H/0.6H/0.9H 1.19x10* 2 760.088 0.945

13 0.4H/0.7H/0.9H 1.20x10* 3 116.505 0.972

14 0.5H/0.6H/0.7H 1.16x10* 2 517.502 0.919

15 0.5H/0.7H/0.9H 1.20x10* 3 026.78 1.01
5
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Tab.6 Time-history analysis results of different transverse beam sizes

( / )m /(kN-m) /(kN+m) fem ( /
1.2/1.2 1.21x10* 1 481.765 1.15 0.22
1.3/1.2 1.20x10* 1733.62 1.10 0.28
1.3/1.3 1.19x10* 1819.33 1.07 0.30
1.6/1.2 1.17x10* 2 334.709 0.920 0.52
1.6/1.3 1.16x10* 2 457.4 0.910 0.57
1.6/1.4 1.14x10* 2 577.608 0.897 0.61
1.7/1.2 1.16x10* 2 590.559 0.894 0.63
1.7/1.4 1.13x10* 2 865.874 0.877 0.73
1.8/1.2 1.15x10* 2 860.331 0.876 0.74
1.8/1.5 1.10x10* 3 330.737 0.861 0.93
1.9/1.2 1.14x10* 3 147.458 0.863 0.87
1.9/1.6 1.05x10* 3 779.738 0.843 1.17
2.0/1.2 1.13x10* 3 446.57 0.857 1.02
2.0/1.6 1.03x10* 4 069.557 0.819 1.36
, 1.6~1.8 m, 12~14m
o , 0.5~0.75 o
6
1) , )
2) , 40m
s 04,05 0.7 o
3) 0.5~0.75 1.6~1.8 m , 1.2~14m
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Effect of Transverse Beam on the Seismic Performance of
High Pier Bridge with Double Column

Chen Shuisheng, Liu Jun,Gui Shuirong

(School of Civil Engineering and Architecture ,East China Jiaotong University ,Nanchang 330013, China)

Abstract ; Shiping viaduct bridge is a double column pier bridge with the span of 40 m. This paper,by way of
ETABS, establishes the finite element model of the seismic design for the shiping viaduct bridge on the Tonggu
expressway. It studies the effects of the number,position and stiffness of transverse beams on internal force and
displacement of the main section of each pier under seismic loading. The calculation results show that the inter-
nal force distribution for the bottom structure of high pier bridge with double column under earthquake has a
close relationship with the number of transverse beams. Through the reasonable design of transverse beams,the
stiffness of the bridge can be increased to achieve rational distribution of internal force of the bottom structure so
as to improve the seismic performance of the bridge. It finds that the layout of transverse beams with pier stiff-
ness ratio 0.5-0.75 at positions of 0.4,0.5,0.7 times of the pier height can reduce seismic damage of high pier
bridges.

Key words: double column pier;transverse beam ;response spectrum analysis ; time—history analysis
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