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Shaking table tests on flow effects of liquefied sands

ZHANG Xin-lei', WANG Zhi-hua"?, XU Zhen-wei', LU Cong'

(1. Research Center of Urban Underground Space, Nanjing Tech University, Nanjing, Jiangsu 210009, China;
2.Institute of Geotechnical Engineering , Nanjing Tech University, Nanjing, Jiangsu 210009, China)

Abstract: A series of shaking table tests on the saturated sands are conducted. The embedded aluminous tube in the sands is pulled
laterally to simulate relative motion between liquefied sands and tube. The theories and methods of fluid mechanics are introduced to
analyze the mechanical effects induced by the flows of liquefied sands. The real-time apparent viscosity of liquefied soils and the
viscous shear force acting on the tube wall are calculated according to the measured pulling force. Fluid characteristics and flow
effects of the liquefied soils are analyzed. For the soils during shaking and after shaking, their flow effects are rate-dependent and
dependent on the excess pore water pressure. The influences of initial relative density on the flow effects are also discussed. The
experimental results show that apparent viscosity of the liquefied sands is positively correlated with their initial relative density. The
apparent viscosity and the viscous shear forces acting on the tube wall are negative correlated with the excess pore water pressure in
the soils. Furthermore, the viscous shear forces acting on the tube wall are strongly rate-dependent. Therefore, the rate-dependent
soil-structure interaction is suggested to be considered for the seismic analysis of structures in the liquefiable site.
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