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Numerical Analysis of Seepage Stability of Cofferdam Slope
Under Different Rain Types

Sun Yang', Luo Wei'? Rong Yao', Li Jiabao?

(1. Jiangxi Transportation Institute CO., LTD., Nanchang 330200, China;
2. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: In order to analyze the influence of rainfall seepage on the stability of cofferdam, focusing on an navi-
gation—powered junction project in Jiangxi Province, based on the unsaturated seepage theory, this study simu-
lates and explores condition of the seepage and the stability of cofferdam under different rainfall conditions by
using the Geo—studio numerical simulation software, and the influence of different rain patterns on the stability of
cofferdam is obtained. The results show that the influence of rainfall on the cofferdam has a hysteretic quality.
The influence of different rainfall types on the strength hysteresis of weir body is as follows: rear peak type, uni-
form type, middle peak type and front peak type, and the hysteresis are affected by rainfall intensity. The rainfall
infiltration is affected by the time of the peak rainfall, and the safety factor of the cofferdam decreases sharply
with the peak rainfall intensity. Compared with the initial stability conditions, the front peak type rainfall has the
least impact on the stability of the cofferdam, and the rear peak rainfall has the greatest impact on the stability
of the cofferdam. Under the influence of early rainfall, the permeability coefficient of soil in the slope would be
at a high level. Thus, the ability of cofferdam to resist sudden heavy rainfall weakens with the increase of perme-

ability coefficient.
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Tab.1 Main physical and mechanical property parameters of cofferdam materials

Soil layer name Soil material v/ (kN/m?) o/ (°) c/kPa k/(m/s) 0,
Weir body Filled soils 19 35 7 1.5x107° 0.33
Soil foundation I Silty clay 18.8 13 15 9.5x107% 0.42
Soil foundation II Fine medium sand 17 28 0 2.2x10* 0.26
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