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Numerical simulation of seepage deformation process in poorly—graded coarse soil

ZHU Bing', CAO Xuexing’, LI Weichao', DENG Gang', ZHANG Yanyi', ZHANG Yinqi'
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower

Research, Beijing 100038; 2. Huaneng Lancang River Hydropower Co., Ltd, Kunming 650214)

Abstract: A CFD-DEM coupled method is applied for numerical simulation of seepage deformation process
of poorly—graded coarse soil. The migration law of fine particles under the effect of seepage was studied
and the influence of the initial fine particle content on the seepage deformation process was compared. The
initial stage is seepage compression, and the migration speed of fine particles is relatively low. Then with
the development of seepage deformation, the seepage channel gradually opens, and the migration of fine
particles is accelerated. With the development of seepage deformation process, the fine particle content and
local hydraulic gradient of soil samples near the outlet and inlet part decrease, while the fine particle con-
tent of the middle slowly increases. When the initial fine particle content reaches 40%, with the fine parti-
cle content in the middle of the soil sample increasing, silting layer gradually appears. The seepage defor-
mation of soil depends on the seepage stability of the whole seepage paths, and the internal stability of
soil materials can not completely determine the seepage stability of soil. Under the action of hydraulic gradi-
ent, the fine particle migration in soil samples will go through two stages.

Keywords: poorly grain-size distribution; coarse—grained soil; seepage deformation; CFD; DEM; coupling
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