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Analyses of the Dynamic Responses of Li-yu-tan
Earthdam Subjected to Chi Chi Earthquake

Zheng-yi Feng!"  Pei-hsun Tsai® Jun-nan Li*®

ABSTRACT This study used FLACS5.0 to analyze the dynamic response of
Li-yu-tan earthdam subjected to the 1999 Chi-Chi earthquake (ML=7.3) in Taiwan.
The dam is 96m high. The construction stage of the dam was simulated by 20 layers
of the dam materials sequentially added up to the top. Seepage analysis was
performed considering a 60-meter water level, which was the level when the
earthquake struck. After the seepage analysis, the initial stress state of the dam
before applying the earthquake was obtained by computation for static equilibrium.
Because the vertical shaking of Chi Chi earthquake is notable, both the horizontal
and vertical monitored acceleration time histories were input to the base of the dam
for 50 seconds in the dynamic analyses. The frequencies of accelerations were
filtered to be under 5 Hz before input. The FLAC built-in “Sigmoidal 4” linear
equivalent dynamic model and Mohr-Coulomb soil model were simultaneously
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adopted with a 5% Rayleigh damping. The numerical results were compared using

the acceleration time histories monitored data and their Fourier transforms at the

top of the dam. Permanent displacement at the top, upstream and downstream

shells was also evaluated with the theodolite data. Discrepancies between the data

were found. Possible factors causing the differences are discussed. A parametric

study for shear modulus of the dam materials on dynamic responses was performed.
The result shows that the larger the shear modulus is, the smaller the deformation

would be.

Key Words: earthdam, seepage,
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Fig.7 The pore pressure distribution after the seepage analysis
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Fig.9 The permanent displacement vectors after the earthquake
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Table 2 The comparisons of the analyzed permanent displacement at the surface of dam with the

monitored data
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Fig.10 The maximum horizontal acceleration distribution of the dam during earthquake shaking
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Fig.11 The maximum vertical acceleration distribution of the dam during earthquake shaking
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Fig.12 The comparison of the calculated horizontal acceleration time history with the monitored data of
the top of the dam
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