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Numerical calculation method of saturated ground liquefaction based
on solid-liquid two-phase coupling material point method

FENG Xiaoqing, YE Bin, MIAO Husheng, LIN Chuangji

(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract; In order to study the liquefaction of saturated foundation under dynamic conditions, a three-dimensional
explicit material point method program Mapleleaf is developed by the interaction for the solid-liquid two-phase
medium in this paper. Firstly, based on porous media theory, a single-point scheme is used to describe the solid-
liquid two-phase medium. The formula of solid-liquid two-phase in the u-p scheme is derived. Secondly, the
reliability of the numerical calculation under the solid-liquid two-phase static condition is verified by comparing the
numerical results of the three-dimensional model of hydrostatic pressure column and the theoretical model of
Terzaghi's one-dimensional consolidation. Then, a dynamic algorithm module is added. And the Cyclic Mobility
constitutive model for analyzing dynamic liquefaction is introduced into the program. Finally, based on saturated
foundation model prepared from the existing literature and the shaking table system in the field, the three-
dimensional numerical model is established. By comparing the numerical solution of the material point numerical
model with the experimental results, the accuracy of the program in analyzing the liquefaction problem of saturated
foundations under dynamic conditions is verified. The results show that the solid-liquid two-phase coupling
numerical calculation method based on the material point method can better reflect the basic law of the growth and
dissipation of excess pore water pressure before and after liquefaction of saturated foundation under dynamic
conditions. The material point method program developed in this paper can accurately analyze the liquefaction of
saturated foundation under dynamic conditions.

Keywords: material point method; solid-liquid coupling; saturated foundation; soil liquefaction; numerical

calculation method
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0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.001 0.15 1.00 0.72 1.00 0.99 1.00 1.00 1.00 1.00 1.00
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0.2 0.00 0.00 0.64 0.65 1.00 1.00 1.02 1.00 .00 1.00
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Dynamic conditions and saturated foundation model from existing literature
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Tab.3 Parameters of materials and CM model for saturated foundation model from existing literature
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Fig. 12 Liquefaction results of saturated foundation under beat wave condition
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