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Lumped Parameter Model for the Nonlinear Seismic Analysis of the

Coupled Dam-Reservoir-Soil System
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ABSTRACT

Since the seismic response of dams can be strongly influenced by the dam-reservoir interaction, it needs to be
taken into account in the seismic design of dams. In general, a substructure method is employed to solve the
dam-reservoir interaction problem in which the dam body is modeled with finite elements and the infinite region
of a reservoir using a transmitting boundary. When the water is modeled as a compressible fluid, the equation is
formulated in frequency domain. But nonlinear behavior of dam body cannot be studied easily in the frequency
domain method. In this study, time domain formulation of the dam-reservoir-soil interaction is proposed based
on the lumped parameter modeling of the reservoir region. The frequency dependent dynamic-stiffness
coefficients of the reservoir are converted into frequency independent lumped-parameters such as masses,
dampers, and springs. The soil-structure interaction is modeled using lumped parameters in similar way. The
ground is assumed as a visco-elastic stratum on the rigid bedrock. The dynamic stiffnesses of the rigid surface
foundation are calculated using the hyperelement method and are converted into lumped parameters.

The application example demonstrated that the lumped parameter model gives almost identical results with the

frequency domain formulation.
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