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Analysis of dike seepage and slope stability under coupled conditions of
continuously heavy rainfall and consequent change of water level

CEN Weijun, LI Dengjun, HE Haonan
( College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: In dike engineering projects for rivers and lakes, continuously heavy rainfall will lead to a significant
change in the water level, which may cause safety hazards to dikes. To solve these problems, a water-gas two-phase
unsaturated seepage model was used to analyze the saturated-unsaturated seepage of a dike under the coupled
conditions of rainfall infiltration and water level change. Finite element simulation was performed to study the
unsteady seepage in the processes of rainfall infiltration, water level rise in front of the dike, and coupling of
continuously heavy rainfall and the water level rise. On these bases, anti-sliding stability analysis of the dike slope
was conducted, with consideration of the effects of the dike water level changes, and the gas phase and matric
suction during rainfall on the slope stability. The results show that, compared to the rainfall infiltration or the water
level rise, the coupled conditions of rainfall and the water level rise will cause the seepage and slope stability of the
dike to become more complex. Considering the gas phase and matrix suction will be helpful to slope stability

analysis.
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Table 1 Material parameters of dike and foundation

YUBYSE AR AR o
K2R 2 p/ (kg - m™) WABBERE k, /(m - s7) SEESE Y/ (m-s7h)
¢ /kPa /(%)
il N 1980 10.8 18.7 5.60%x1076 2.78x107°
e 2 2000 10.5 18. 1 6.20x1076 2.78x107°
WEF L 2000 17.2 20. 4 4.55x1076 1.39x107°
WSS — — — 4.60x1077 2.78x107°
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Fig. 2 Variations of phreatic lines in different cases
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Fig. 3 Variations of safety factor of dike slope with time in different cases
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Fig. 4 Variations of safety factor of dike slope with time in case 1
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= H RS e RS A AN I )
2.24 - 136
1961 1.28%\.
w168 ¢ =" 120}
140+ Lk
1.12 ) ) ) ) ) ) ) )
0 48 96 144 192 240 288 336 384 L0 o 17 157 240 288 336 384
t/h t/h
(a) Ifi7KHE (h) HKIE

B6 Ti3RiEEERYMAENEN
Fig. 6 Variations of safety factor of dike slope with time in case 3
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