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Fig.1, Layout of overall bridze(Unit:cm)
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Tab.2 The top ten orders of natural vibration frequency and mode shape for three types of pier—type bridge models
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Tab.3 Top section displacement and pier bottom moment under the action of E1 earthquake

Y\ 1]+ f 141 1
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BURD AU/ (KN-m) BRI B fem  BURSHY(KN-m) BB B B fem
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44 3027 0.73 3 760 0.53
1# 935 0.38 1728 0.32
2# 5260 1.15 5616 0.58
: 3# 5307 1.34 6 086 0.68
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Tab.4 Top section displacement and pier bottom moment under the action of E2 earthquake
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Tab.5 Seismic response of piers of solid rectangular thin—walled (Pier type 1)

s BT 7 fem B S J3/kN YO 2 A/ (KN -m)
1# 0.21 4562 5124
2# 0.74 8 823 9758
3# 0.99 10 257 12 956
44 0.58 7 129 7 968
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Tab.6 Seismic response of piers of double—column (Pier type 2)

s B B fem BUR BT 71 /kN BUR &4/ (KN -m)
1# 0.36 684 719
24 1.46 3139 3745
3# 1.53 3 545 4167
44 0.65 2 748 2 988
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Tab.7 Seismic response of bridge piers of hollow rectangular thin—-walled (Pier type 3)
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44 0.63 3268 3927
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Seismic Response Analysis of High Pier Continuous Beam
Bridge with Different Cross Sections

Chen Shuisheng'?,Ge Shenglin'?, Peng Aihong®

(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;2. National Experimental
Teaching Demonstration Center of Civil Engineering, East China Jiaotong University, Nanchang 330013,China;
3. Jiangxi Highway and Bridge Engineering Co. Ltd., Nanchang 330029, China)

Abstract: In order to study the influence of the pier structure on the seismic performance of the high—pier con-
tinuous beam bridge, the software Ansys was applied to establish three bridge models with various pier cross
sections including solid rectangular thin-walled pier, double —column pier and hollow rectangular thin-walled
pier to further analyze the dynamic characteristics and seismic performance of the models. The results show that
the response results of the bridge pier under earthquakes of E1 and E2 are the same in the response spectrum
analysis: the displacement of double—column pier top is larger than that of rectangular thin—walled pier, and the
pier base bending moment is smaller than that of rectangular thin—walled pier. Under uniform excitation, the in-
ternal force at the bottom of a hollow rectangular thin—walled pier is smaller than that of a solid rectangular
thin—walled pier, but the displacement at the top of the pier is larger; compared with the rectangular thin—walled
pier, the internal force at the bottom of the double—pillar pier is smaller and the displacement at the top of the
pier is larger. Through response spectrum analysis and consistent excitation analysis, it is found that the double—
pillar pier can reduce the internal force response of the whole bridge structure when earthquake occurred which
accord with the displacement calculation possessing excellent seismic performance.

Key words: high pier continuous beam bridge; dynamic characteristics; response spectrum analysis; consistent

excilation analysis



