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Seismic response analysis for stone column improved liquefiable ground
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2. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

Abstract: This paper is based on a building project on the west bank of Chaobai River in Shunyi, Beijing. The large
deformation constitutive model of sand liquefaction was used to analyze the fluid-structure coupled dynamic response on
FLAC 3D platform. The effect of stone column as anti-liquefaction measure is evaluated. The seismic dynamic response,
anti-liquefaction reinforcement effect and post earthquake settlement of composite foundation, foundation and
superstructure system strengthened by stone column in liquefiable site were studied. The site was formed due to the
Chaobai River diversion. The sand and silt soils at the site exhibits liquefaction potential. The vibro-replacement stone
column method was used to mitigate liquefaction and improve ground bearing capacity. The analysis method took the
dynamic solid-fluid coupled process into consideration, and adopted a constitutive model that incorporated the generation
of excess pore pressure in saturated soil and relevant deformation under cyclic loading. The results indicate that while the
non-improved areas suffered intensive liquefaction, stone column improved ground showed significant effects in
liquefaction mitigation. The stone column improvement increased the excess pore pressure dissipation rate within the
compound foundation, and reduced the seismic induced settlement of the improved ground.
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Fig. 1 Outline of T8 building with the layout for stone
column improvement
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