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A Numerical Analysis of Porewater Pressure Predictions on Hillside Slopes
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Abstract

It has been well known that the rainfall —triggered rise of groundwater levels is one of
the most important factors resulting the instability of the hillside slopes. Thus, the predic-
tion of porewater pressure is an essential step in the evaluation of landslide hazard. This
study involves the development and verification of numerical groundwater flow model for
the prediction of groundwater flow fluctuations accounting for both of unsatu'r‘ated flow
and saturated flow on steep hillside slopes. The first part of this study is to develop a nu-
merical groundwater flow model. The numerical technique chosen for this study is the fi-
nite element method in combination with the finite difference method. The finite element
method is used to transform the space derivatives and the finite difference method is used
to discretize the time domain. The second part of this study is to estimate the unknown
model parameters used in the proposed numerical model. There were three parameters to
be estimated from input —output record — K., ¥, b. The Maximum — A —Posteriori{MAP)
optimization method is utilized for this purpose, The developed model is applied to a site
in Korea where two debris avalanches of large scale and many landslides of small scale were
occurred. The results of example analysis show that the numerical groundwater flow model
has a capacity of predicting the fluctuation of groundwater levels due to rainfall reason-
ably well,
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