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3D stress-deformation analysis of CFRDs based on sub-model method//ZHU Min, DENG Huafeng, XU Xiaoliang
(College of Civil Engineering and Architecture, China Three Gorges University, Yichang 443002, China)

Abstract: Based on the 3D nonlinear finite element method, a sub-model is established for the refined simulation of
characteristics of concrete face slab by considering the stage construction of a high CFRD. The interface element with
certain thickness is employed to simulate the contact surface between dam body and face slab, and the relevant linkage
element is set to simulate the interaction between joints of face slab. The stress-deformation behaviors of the CFRD during
the construction and impoundment periods are analyzed. They are compared with the calculated results or the observed data
of the CFRDs with the similar height. It is found that during the construction and impoundment periods, the maximum
settlement is about 1% of the dam body, and it occurs in the secondary rockfill area. The stress in the face slab is almost
compressive one, and the tensile stress mainly concentrates on the connecting part between the face slab and the
surrounding mountain. For the peripheral joints, the maximum shear deformation of slippage, the maximum tensile
deformation and the maximum shear deformation of settlement are all not larger than 30 mm. The proposed sub-model
method may greatly improve the precision for calculating the stress and deformation of the face slab and preferably satisfy the
design requirements of projects.
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