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Analyses of the Huntsaiping Landslide Induced by the
Chichi Earthquake

Kuang-Tsung Chang™! Cheng-Chang Lai? Der-Guey Lin®!

ABSTRACT The 1999 Chichi earthquake induced the large Hungtaiping
landslide. To understand the slide mechanism, we utilize the finite element method
and Newmark sliding block analysis with the data of insitu geologic and mechanical
properties and of acceleration records measured at a nearby station. Both methods
show slope failures and large displacements. The finite element analysis shows the
slide between colluvium and bedrock is at least 2 meters and the shallow slides in
the colluvium may be as large as 10 meters, while Newmark sliding block analysis
calculates the displacements around 60 centimeters. The slide surfaces include the
one between the colluvium and the bedrock in the upper slope as well as the shallow
circular ones in the upper and lower slopes. In addition, the colluvium was subjected
to shear deformation, which leads to more shallow the depths, resulting in larger
displacements. Newmark theory can roughly evaluate slope stability under
earthquake loading but greatly underestimates the displacement of a colluvium
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slope. The displacements calculated by the Finite element method with the

Mohr-Coulomb model are less than 30 meters obtained from image analysis of

previous research. To effectively predict slope displacements, it is necessary to use

the finite element method incorporating a constitutive model that can account for

soil behavior under cyclic loading.
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