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Abstract: Based on the three-dimensional finite element transient fluid structure coupling calculation of
Yanshan Reservoir Dam, the rainfall infiltration process of dam slope under heavy rainfall was simula-
ted. On the basis of rainfall infiltration simulation results, combined with the particle characteristics a-
nalysis of dam slope cushion material and field survey results, the rainfall erosion process of dam slope
cushion material was studied. The results show that: rainfall infiltration is the main cause of the erosion
of the cushion material of the downstream dam slope, and the area where the hydraulic gradient is grea-
ter than the minimum critical hydraulic gradient of the cushion material is the main area of erosion; in
the process of rainfall infiltration, with the continuous loss of fine particles, the particle gradation of
cushion materials tends to deteriorate, and the voids between precast blocks and cushion materials ap-
pear; in order to ensure the safety of downstream dam slope, it is suggested to adjust and design the
particle gradation of cushion material, improve the critical hydraulic gradient value of cushion material ,
and enhance the drainage capacity of dam slope by adjusting precast block and setting drainage ditch.
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Fig. 1 Finite element mesh of the dam
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Tab. 1 Main material model calculation parameters
BB R T XHE E-BBIRISHL
WU B - . ;
/(emes™)  /(grem™)  ¢/MPa ¢,/(°) Ag/(°) R K n K, m
RBRK+ (BB 4)  1.0x107° 1.62 49.6  25.8 0.0 0.950 169 0.93 47  0.650
SR TUA 2R 2.0x107° 2.09 0.0 42.1 11.1  0.80 250 0.310 55  0.340
A - BTRb Bk 3.5%107° 1.90 0.0 30.0 1.5 0.900 180 0.650 120  0.350
14 255 KA TTA 6.3%x107 2.04 0.0 29.6 0.8 0.848 330 0.220 32 0.480
Q4 IiARAE L 7.3x107° 1.94 0.0 45.2 6.5 0.840 320 0.536 120 0.251
R FRAE = () 1.0x107°° 1.62 49.6 25.8 0.0 0.950 169 0.930 47  0.650
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Fig. 2 Rainfall intensity curve
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Fig. 3 Cloud map of hole pressure distribution of

downstream Dam Slope after rainfall
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Fig. 4 Schematic diagram of soil penetration
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Fig. 5 The maximum synthetic hydraulic

gradient vector graph during rainfall
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Fig. 6 The maximum horizontal hydraulic

gradient vector graph during rainfall
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Fig. 7 Initial gradation of dam slope bedding material
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Fig. 8 Downstream dam slope precast block (above 107 m)

Fig. 9 Downstream dam slope collapse area (107 m to 96 m)
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Fig. 10 Bedding material grading curves at elevation of

104 m and 97.5 m at depth of 25 cm
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