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Earthquake Analysis of Concrete Gravity Dams Considering Inelastic
Damage of Dam-foundation Boundary
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Abstract : In this paper, a computational model for nonlinear crack damage analysis of concrete gravity dam-foundation
boundary region subjected to earthquake loading is suggested. An enhanced model based on the Lee-Fenves plastic-
damage model is used as the inelastic material model for a concrete dam structure and rock foundation. The sugges-
ted model is implemented numerically and used for computational earthquake simulation of Koyna dam, which was
severly damaged from the strong earthquake in 1967. From the numerical result it is demonstrated that the suggested
computational model can realistically represent crack initiation and propagation in the dam-foundation boundary region.
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Fig. 1. Drucker-Prager potential and failure surface.
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dation.
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Fig. 3. Koyna earthquake ground motion: horizontallleft) and
vertical(right) components.
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Fig. 4. Displacement history by plastic-damage mode! analysis
(solid line: dam and foundation; dotted line: dam only).
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Fig. 5. Displacement history by elastic model analysis (solid
line: dam and foundation; dotted line: dam only).
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