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The hydraulic behaviors in the soil layer are crucial to the transient infiltration analysis into natural slopes, in which
unsaturated hydraulic conductivity (HC) can be evaluated theoretically from soil water retention curves (SWRC) by
Mualem’s equation. In the nonlinear infiltration analysis, the solution by some of smooth SWRCs is not converge
for heavy rainfall condition, since the gradient of HCs is extremely steep near saturation. The van Genuchten’s
SWRC model has been modified near saturation and subsequently an analytical HC function was proposed to
improve the van Genuchten-Mualem HC. Using the examples on 1-D infiltration analysis by the modified HC
model, it is validated that any solutions can be converged for various rainfall conditions to keep numerical stability.
Stability analysis based on unsaturated effective stress could simulate the infinite slope failure by the proposed HC
model. The pore water pressure and the ratio of saturation increased from the surface to shallow depth (∼1m) and
the factor of safety decreased gradually due to infiltration.
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