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Inelastic Finite Element Analysis of RC Structures

Min, Chang-Shik*

ABSTRACT

Nonlinear behavior of reinforced concrete structures is studied using supercomputers by
finite element computer program developed in the present study. Shells, because of their
curved surface, resist applied forces primarily through in-plane membrane action as opposed
to transverse-to-the-plane bending action. In current design practices for such shels, a
linear elastic analysis is performed to calculate stresses due to design loads and the design of
steel reinforcement is based on the point-wise limit state behavior. Unlike other structures,
there is little experimental evidence with reinforced concrete shells that would verify the
general applicability of the current design philosophy. In recent years, therefore, an effort
has been made to study the behavior of shells numerically with the help of the computer,
but the effort to study more problems in greater detail is limited due to the lack of computer
resources, With the advent of supercomputers we can study numerically more shell
problems in greater detail.

An algorithm is developed on a Cray Y-MP supercomputer, which is suitable to
implement an inelastic finite element program. A bending inelastic finite element model
which incorporates the rotating “smeared” cracking model by layering the subdivided
elements is developed that can realistically simulates the coupling behavior between the in-
plane and the bending actions. To verify the analysis method of the developed finite
element computer program we compared the numerical results from the present analysis
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with the results from the experimental data for two structures: shear panel and slab. By
the comparison, the numerical results obtained from the present analyses show that the load-
deflection curves and behaviors are very close to the curves obtained from the experimental

data,
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