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Stability analysis of deep fill slope under the influence of

rainfall-surcharge coupling
YANG Ziyue', WANG Jijun', XU Peng’
(1. China Construction Third Bureau Engineering Design Co., Ltd, Wuhan Hubei 430074, China
2. Changliang Survey, Planning, Design and Research Co., Ltd, Wuhan Hubei 430074, China)

Abstract: This paper takes a deep fill slop in Xianning Hubei as the construction background. The numerical simulation
software—Geo-studio was adopted to analyze the influence of rainfall-surcharge coupling effect on the stability of deep
fill slope, the pore water pressure distribution inside the slope and the influence of constant rainfall and surcharge at the
top of slope on the stability coefficient were also analyzed. The results showed that the original slope was in metastable
state under the condition of rainfall and surcharge at the top of slope, the stability coefficient decreased with the rainfalls
time, compared with the constant rainfall, the surcharge load had a greater impact on the stability of fill slope. To the
end, a reinforcement scheme of a slope scouring and load reduction and waterproof surface was proposed. The
numerical simulation results confirmed the feasibility of the scheme, which meet the requirement of the construction,
meanwihile, the rationality and validity of the simulation results were verified.
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Fig.1 The crack at the top of the slope
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Table 1 Geotechnical parameters of slope stratum
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Fig.3 Numerical calculation model of the deep fill slope
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Fig.5 Distribution characteristics of water head

pressure in slope during rainfall
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Fig.6 Characteristics of the most dangerous slip

surface of slope during rainfall
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Fig. 10 Characteristics of the most dangerous slip surface

of slope under rainfall-surcharge coupling
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under rainfall-surcharge coupling
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Fig.12 Characteristics of the most dangerous slip surface of

slope under rainfall-surcharge coupling after slope scouring
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rainfall-surcharge coupling after slope scouring
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