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Finite element analysis for seepage field of slab joint local failure of a superhigh concrete-faced sand-gravel dam//
ZHANG Li'? ,SHEN Zhenzhong'? ,ZHAO Bin’ , LI Dongliang® ( 1. State Key Laboratory of Hydrology-Water Resources and
Hydraulic Engineering, Hohai University, Nanjing 210098, China; 2. College of Water Conservancy and Hydropower
Engineering, Hohai University, Nanjing 210098, China; 3. NARI Group Corporation, Nanjing 211006, China;
4. Lianyungang Water Resources Planning and Designing Institute Co. , Lid. , Lianyungang 222006, China)

Abstract: We applied saturated and unsaturated theory to establish a three dimensional finite element model ( FEM) ,
based on a proposed concrete faced sand-gravel dam, aiming to simulate the seepage field of the dam and its foundation
under the condition of slab joint local failure. The different length, width, and position of the slab joint local failure were
combined in the simulation condition. Overall, the results showed that a single local failure of slab joint had large influence
on the local seepage field around the slab joint failure and little influence on the entire seepage field. Additionally, the
saturated field is enlarged by the increase of length and width of the slab joint failure and the decrease of the position,
besides the seepage field is affected mostly by the position and minimally by the width. The results also revealed that the
great increase of the saturated surface was caused by the slab joint full-length failure under the action of superhigh-head.
Thus, these factors should be taken into consideration during the design in order to avoid large-scale failure of slab joint.

Key words: concrete-faced sand-gravel dam; slab joint local failure of a superhigh dam; saturated-unsaturated seepage
theory; three-dimensional finite element method
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