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Limited Ductility of H-Shaped Cable-Stayed
Bridge Tower
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(1. State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China ; 2. Architectural Design
and Research Institute of Tongji University, Shanghai 200092, China)

Abstract: Large transverse dynamic responses will occur in
the tower columns due to the lateral restriction between the
tower and the main girder of the cable stayed bridge subjected
to strong ground motions. In the current seismic design of
cable-stayed bridges, a larger reinforcement ratio in tower
columns is consequently needed to achieve the target seismic
performance, leading to the increase in the number of the
piles and its reinforcement ratio as well, whose engineering
efficiency is therefore questionable. An incremental dynamic
analysis (IDA) was conducted to study the lateral elastic-
plastic perform and damage mechanism of the H- shaped
concrete tower. The finite element analysis and quasi-static
test were conducted to verify the IDA result and investigate
the limited ductility of the tower in resisting the earthquake
and to find out the reasonable performance objective and
index.
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Tab.1 Ground motion intensity

Y PGA 1 PGA

M Suve/g (?;;TI%E(;/g M Sewe/ g J%jv%fﬁ?/g
1 0.271 0. 109 7 1. 897 0. 763

2 0. 542 0.218 8 2.168 0. 872

3 0. 813 0. 327 9 2. 439 0. 981

4 1. 084 0. 436 10 2.71 1. 090

5 1. 355 0. 545 11 2. 981 1.199

6 1. 626 0. 654 12 3. 252 1. 308
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at different IM values
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Fig.8 Arrangement of quasi-static test
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