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Abstract: Several simplified design methods for seismic design of cross-section of underground structures of subway have been
proposed in the past decades, such as seismic coefficient method, free field deformation method, response displacement method
and response acceleration method. These methods have been introduced into some seismic design codes in China, but there is
lack of sufficient confirmation of their effectiveness and applicability. A comprehensive investigation of these simplified
methods is made through a comparison of their assumptions, applicable conditions, parameters and others. Also their
applicability is further explored by comparing them with dynamic response analysis of effective stress through simulation of
underground structures of subway built in liquefiable soil deposits. It is shown that there still exists large discrepancies between
the predicted capabilities of the two kinds of methods, and the applicability of the simplified methods is quite limited.
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Table 1 Destruction of underground structures caused by violent

earthquakes
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Table 2 Simplified design methods in design codes
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Fig. 1 Simplified drawing of seismic coefficient method
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Fig. 2 Simplified drawing of free field deformation method
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Fig. 3 Simplified drawing of interaction coefficient method

SR AR AR ELAE RO S, SR T
A g M A 0 A TR X -G A R
2 BT TR SRR Wi RS AR RS,
ez Iyt WL 40 1207 i bRl A R IR 2R
FELERME B A Cp/p, 5 q/p,), TEMfEHE
2y 5 RS (1R 37 A2 T8 U5 1 5 3 (A B AT R B0E
o

D D S e e —

R L
B4 ZETEHIHHEEERREEZAEE
Fig. 4 Simplified drawing of interaction coefficient method
considering distribution of variable load
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Fig. 5 Simplified drawing of response deformation method
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Fig. 6 Simplified drawing of response acceleration method
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Fig. 7 Simplified drawing of pushover method
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Table 3 Results of different methods
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Fig. 9 Contours of excess pore water pressure ratio
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Table 4 Characteristics of simplified design methods for cross-section of underground structures
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Fig. 10 Structural displacements by dynamic computation
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