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Interface model of coarse-grained soils and its application in earth rock dam

LI Wen-Xuan'2, BIAN Shi-hai*, LI Guo-ying"2, WU Jun-jie"%*
(1. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210024, China; 2. Key Laboratory of
Failure Mechanism and Safety Control Techniques of Earth-Rock Dam of the Ministry of Water Resources, Nanjing Hydraulic Research Institute, Nanjing,
Jiangsu 210024, China; 3. College of Civil Engineering and Architecture, Guangxi University, Nanning, Guangxi 530004, China;
4. Xinjiang Survey and Design Institute for Water Resources and Hydropower, Urumgqi, Xinjiang 830000, China)

Abstract: More and more attention was paid to the behavior of bedrock-dam materials interface in earth rockfill dams. The
hyperbolic hardening rule for constitutive model of coarse grained soil is introduced into the model for soil-structure interface and
thus a simple elasto-plastic interface model is suggested. The expression of stiffness matrix of interface model is derived. The
performance of proposed model is demonstrated by comparing its predictions with direct shear test results for different types of
granular soils, including sand and rockfill materials, during shearing. Within the framework of thin layer element finite element
scheme, the interface model is applied in numerical finite element program. Combining Rumei high core-wall dam example, shear
sliding property of shear band between dam materials and valley is analyzed. Simulation results show that tangential displacements of
middle zone of slope is relatively large while the edge zone is relatively small. These are in accordance with the sliding law of
coarse-grained soils, which provide a favorable reference to research on shear sliding property of bedrock-dam materials interface and
deformations calculation of earth-rock dam.
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