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Abstract:

important to study the effect of geometric nonlinearity and material nonlinearity including strain softening on

The finite deformation and plasticity will occur when a concrete dam is close to failure. It is very

maximum bearing capacity. In this paper, material constitutive relation with strain softening, nonlinear geometry
equations and equilibrium differential equations considering geometric nonlinearity are presented. The maximum
bearing capacity of a concrete dam is obtained by the over-loading method and Arc-length method used to
calculate the peak point and falling branch of the load-displacement curve, then the effect of double nonlinearity,
including geometric and material nonlinearity considering strain softening, on the maximum bearing capacity are
discussed.

Key words: concrete dams; maximum bearing capacity; finite deformation; double nonlinearity; geometric

nonlinearity; strain softening
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Fig.1 Uniaxial tensile stress-strain curve of concrete
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Fig.3 Uniaxial tensile and compressive stress-strain curve
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Fig.4 Profile of concrete gravity dam
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Fig.5 Finite element model of the dam-foundation system
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Fig.6 Ideal elasto-plastic constitutive
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Fig.9 Force-displacement curves with different nonlinear

material constitutive and geometric nonlinearity
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Table 3  Effects of material and geometric nonlinearity on the
load-bearing capacity
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