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RC Wall under Axial Force and Biaxial Bending Moments
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ABSTRACT

Numerical study using nonlinear finite element analysis is done for investigating behavior of isolated
reinforced concrete walls subject to combined in-plane and out-of-plane bending moments and axial
force. A method for estimating the ultimate strength of wall is developed, based on the analytical
results. For the nonlinear finite element analysis, a computer program addressing material and
geometric nonlinearities is developed. An existing unified method combining plasticity theory and
damage model is used for material model of reinforced concrete. By numerical studies, the internal
force distribution in the cross section is idealized, and a new method for estimating the ultimate
strength of wall is developed. According to the proposed method, variation of the interaction curve of
in-plane bending moment and axial force depends on the range of the permissible axial force per unit
length that is determined by the given amount of out-of-plane bending moment. As the out-of-plane
bending moment increases, the interaction curve shrinks, which indicates a decrease in the ultimate
strength. The proposed method is compared with an existing method using the general assumption that
strain shall be directly proportional to the distance from the neutral axis. Compared with the proposed
method, the existing method overestimates the ultimate strength for walls subject to low out-of-plane
bending moments, and it underestimates the ultimate strength for walls subject to high out-of-plane
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bending moments.
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