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Seismic Performance Analysis of RC Subway Station Structures
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ABSTRACT

In this paper, an averaged constitutive model of concrete and reinforcing bars for RC structure and
path-dependent Ohsaki’s model for soil are applied, and an elasto-plastic interface model having thickness is
proposed for seismic analysis of underground RC subway station structure. A finite element analysis
technique is developed by applying aforementioned constitutive equations and verified through seismic
analysis of underground RC subway station. Then, failure mechanisms of the RC subway station structure
under seismic action are numerically derived. Then, failure modes and damage levels of the station are also
analytically evaluated for the cases of several designs of the underground RC station.
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Fig. 2 Finite element mesh and boundary conditions of RC-soil

system
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Fig. 3 Profile of surrounding soil

Ak AHEE AAMEEE $wE 818gal, £ W 332gal0) AL EE ZE ©@FV|Fegd
Table 1 Characteristic variation of surrounding soils
Layer 1 Layer 2 Layer 3 Layer 4 Layer 5 Layer 6
Layer thickness (m) 3.0 2.0 3.25 3.0 2.0 7.0
SPT-N 10 18 20 15 30 42
Vs (m/s) 205.0 246.0 256.6 228.7 301.0 345.3
Gs (kgf/cm?d) 757.1 1212 1318 1047 1823 2386
Es (kgf/cmz) 2196 3514 3822 3037 5288 6921
Weight density (¢/m®) 18 20 2.0 20 20 20
Sail type clay sand clay sand clay clay
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Fig. 5 Damage level in the RC of RC-soil system in time domain
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Fig. 7 Crack pattern of the structure at the failure
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Fig. 8 Deformation profile of RC at failure
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