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Numerical simulation of influences of cracks on seepage fields of Jishixia Hydropower Station//LIU Chang-jun' DING Liu-
qgian' XU Ze-ping' CAI Xin-he? ZHANG Shun-fu' 1. China Institute of Water Resources and Hydropower Research — Beijing
100038 China 2. HydroChina Xibei Engineering Corporation Xi' an 710065 China

Abstract Based on the motion law of the steady flows in aequilate cracks a numerical model for the cracks in concrete face
rockfill dams was established by use of the interface element method. The unification of the seepage analysis in cracks and other
sections was achieved. Accordingly a finite element analysis software—ground water simulation system GWSS for 3D seepage
fields of concrete face rockfill dams with crack elements was compiled. By means of the GWSS the seepage fields of Jishixia
Concrete Face Rockfill Dam under two working conditions without cracks and with vertical cracks were analyzed. The distribution
laws of the seepage fields were obtained after the occurrence of cracks in the face. The numerical results show that the cracks at
different locations with different depths and widths have different influences on the seepage fields of the dam seepage discharge
and permeability gradient. The cracks appeared at the upper part of the dam exert less influences on the seepage fields than those
at the lower and middle parts. Once cracks appear in the face large permeability gradient will be aroused in the surrounding areas
of the face and transition materials in the cushion layer and it rapidly decays with the increase of the distance from the cracks.
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