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Fig. 1 The section size of subway station
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Fig. 2 Finite element model without ground buildings
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Tab.1 Physical parameters of soils
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T2 BE lELAYa
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1 0~2.0 1 940 173 60. 00 0.33
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6 45.0~60.0 2050 333 222.24 0. 26
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Fig. 3 The time history of acceleration
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Fig. 4  The peak acceleration response curves of

ground surface
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Fig. 5 The acceleration response spectra on 0 point of

ground surface for input acceleration of 0. 10g
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Fig. 6 The acceleration response spectra on 3 point of

ground surface for input acceleration of 0. 10 g
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Fig. 9 Time histories of horizontal relative displacement

Fig. 7 Finite element model
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Fig. 8 Maximum horizontal relative displacement between

the every storey and bottom of frame column

between top and bottom of frame column
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Fig. 10 The largest shearing force of frame column subjected to the artificial earthquake wave
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Fig. 11 The largest shearing force of frame column subjected to El-Centro wave
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Analyses for effect of underground structure
on seismic response of ground and adjacent surface buildings

CHEN Jian-yun*'*, HE Wei', XU Qiang', LI Jing'

( 1.Faculty of Infrastructure Engineering, Dalian University of Technology. Dalian 116024, China;
2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: From the view point of seismic design. the existence of underground structures, such as
subway stations, will greatly affect the seismic response of the ground and the buildings which are
adjacent to the underground structures. In order to study this kind of effect, a typical underground
station is selected, and a hysteretic nonlinear soil constitutive model is used for the analysis. The
interaction finite element models take into account the contact surface characteristics of the structure
and soil and the impact of foundation infinite domain. The analytical results show that the design
parameters of ground motion in a certain range of site are significantly enlarged due to the existence of
underground stations, and displacement response and frame column shear force response of ground
buildings are apparently amplified. It is suggested that the effect of underground structures on ground

motion is taken into consideration when the underground structures are planned and designed.

Key words: underground structures; seismic response; surface buildings; design parameters of ground

motion



