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Dynamic behaviors of subway structure subjected to strong earthquake motions
using shaking table tests and dynamic analyses

CHE Ai-lan', IWATATE Takahiro®, GE Xiu-run'

(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiaotong University, Shanghai 200030, China;
2. Civil and Environmental Engineering, Tokyo Metropolitan University, Tokyo 192-0397, Japan)

Abstract: In order to clarify the dynamic behaviors and the damage mechanism of the subway structure, a series of shaking table
tests and dynamic finite element analyses of Dakai subway station damaged in 1995 Hyogoken-nanbu earthquake were performed.
The mechanism of the seismic soil pressure acting on the structure, the effects of the input directions of the sinusoidal and random
waves, the embedded depth of the subway structure and the shear modulus ratio between the structure and the surrounding ground
were investigated. Moreover, from the nonlinear seismic response analysis, the seismic soil pressure in the limit state of the
surrounding ground were evaluated. It was resulted that the seismic soil pressure would reach a peak value; and the seismic soil
pressure consists of dynamic component and static one caused by residual strain of the ground due to strong earthquake motions. The
foundation is provided for amending the calculation method of seismic soil pressure and improving the anti-earthquake designing
level of underground structure.
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Fig.1 Measuring points of the shaking table tests (unit: cm)
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Table 1 Experiments in case of horizontal input excitations
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Fig.2 Strain-dependency curves of the model ground
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Fig.5 Mechanism of the seismic soil pressure
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Fig.6 Relationship between the seismic soil pressures and
shear strain of the surrounding ground
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Fig.8 Relationship between the maximum seismic soil
pressures and maximum strain of the surrounding ground
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Fig.11 Ramberg-Osgood nonlinear model of the ground
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