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Dam Reservoir Interaction in Time Domain

S. Mahmoudpour R. Attarnejad

Abstract In the paper a dynamic exact solution in the time domain for dynamic analysis dam-reservior
interaction is presented. The dam structure is flexible with infinite reservoir Exact consideration of the
radiation boundary condition of the infinite reservoir and deformation of dam structure are included in the
formulation which explicitly expresses the physical phenomena of fluid-structure system. The hydrodynamic
pressure in the fluid domain of the structure-reservoir system is assumed to be governed by the pressure
wave equation. The upstream face of the dam is considered vertical. The dam structure is modeled as a
cantilever Euler-Bernoulli beam. The thickness of the dam is assumed to be variable. A new method for
analysis of non-prismatic beams is presented. This new method is based on using new functions namely Basic
Displacement Functions (BDFs).These functions are obtained by solving the governing equation of motion of
a non-prismatic Euler-Bernoulli beam. Using this method dynamic shape functions are efficiently obtained
for non-prismatic beams. Interactive behavior of the dam-reservoir system with different geometrical
properties is demonstrated by numerical examples when the system is subjected to ramp acceleration and El
Centro earthquake ground motions. The results are compared with those of literature and the competency of
the method is shown in both economy and exactness.

Key Words Dam-Reservoir Interaction, Time Domain Analysis, Variable Section, Basic Displacement
Functions (BDFs)
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