31 3 Vol.31 No.3
2015 6 Structural Engineers Jun. 2015

( 200092)

DOI:10.15935/j..cnki jggcs.2015.03.020

Torsional Responses of Bridge Substructure under Lateral Seismic Loads

LUO Fuyuan” HE Zhongying YE Aijun
( State Key Laboratory for Disaster Reduction of Civil Engineering Shanghai 200092 China)

Abstract To explore the factors of the torsional response of bridge substructure under lateral seismic loading

two simplified mechanical models were constructed. The factors were obtained by mechanical analyses first.
Based on a bridge project a simulation of torsional response of bridge substructure with lateral seismic load
was carried out. Simulation results were consistent with mechanical analyses. Finally by comparing the
internal force of the most dangerous piles in two cases in which one were including the torsional effect and the
other were neglecting the torsional effec the impact of the torsional response of bridge substructure on the most
dangerous pile was investigated.
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Fig. 1  Simplified mechanical model No. 1
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Fig.2 Basic system
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Fig. 3 Simplified mechanical model No.2 Fig.4 Finite element model of Chunxiao Bridge
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Fig.5 Acceleration response spectrum curve
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2 o
Table 2 Maximal value of the internal force
at the bottom of different BCAD_PILE
bearing platform
8 o
/
/ /
AN (kN om) | (kN em) | (N ™)
9 1.84 x10° {2.82 x10° |2.11 x 10" 1.71
10 [4.66 x10* |1.04 x10°|3.62 x10* |6.36 x 10°
11 |4.67 x10%|1.03 x10° [3.22 x 10" | 6.87 .
12 1.72 x10*2.74 x10° |2. 11 x 10! 1.49
9 1.65 x10° {2.51 x10° |1.55 x 10" 1.57
10 [4.69 x10*|[1.06 x10°|1.94 x10* |5.89 x 10°
11 [4.73 x10*|1.07 x10°|2.19 x10* |5.93 x 10°
12 1.70 x10* [2.54 x 10° |1.62 x 10" 1.56
3.3
6
Fig.6  Effect of torsion stiffness of foundation
N on torsional moment
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Fig.7 Effect of lateral rigidity of foundation
on torsional moment
o 7
8
Fig.8 Comparison of the most dangerous pile’s force
3.5 condition in different cases
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