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The dilatancy saturated dense sand elastic-plastic model

Dong Xiaoli'*  Zhao Chenggang®®

(1 Department of City Construction, Beijing City University, 100083, Beijing, China;
2 School of Civil Engineering and Architecture, Beijing Jiaotong University, 100044, Beijing, China;

3 School of Civil Engineering and Architecture, Guilin University of Technology, 541004, Guilin, China)

Abstract: Based on the modified Cambridge model, the dilatancy saturated dense sand elastic-plastic model in
this paper uses the dilatancy parameters and may overcome the shortcomings of the modified Cambridge model
which can not directly simulates the dilatancy of the saturated sand. The improvements embody in the following
two aspects, firstly, the dilatancy stress ratio My is introduced into dilatancy equation, and secondly, based on the
plastic work, the model presents a hardening parameter independent of stress path and replaces plastic strain
increment of the modified Cambridge model. Verified by some test results with the results of the modified
Cambridge model, the model is suitable for simulating the characteristics of saturated dilatancy sand, and it also
can reflect the hardening and softening characteristics during the shearing process. The model contains 8
parameters that can be obtained directly by the conventional triaxial test.

Keywords: phase transition state, dilatancy, saturated sand, elastic-plastic model.

Dam break simulation employing particle methods

Liu Hantao* Gan Yong® Shao Jiaru® Shao Jiaru* Li Haigiao®
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3 School of Aeronautics and Astronautics, Zhejiang University, 310027, Hangzhou, China;

4 Chinese Academy of Sciences, 100190, Beijing, China)

Abstract: The dam break problem involves free surfaces deformation, rolling, break-up and complicate
turbulence and vortices. There are many strong nonlinear hydrodynamics problems and fundmental mechanism.
The improved smooth particle hydrodynamics (SPH) and material point method (MPM) are used to investigate the
dam break problem, and their simulation results are compared. The evolution of the wave front and the top surface
at the position where x equals 0 are simulated, which agree with the Volume-of-Fluid (VOF) simulation results and
experiment results well. Finally, the impact of the wave to a vertical wall is computed, and also the morphology
evolutions fit well with each other.

Keywords: smooth particle hydrodynamics(SPH), material point method(MPM), dam break, solid boundary
treatment.



