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SYNOPSIS

A finite element technique for analysis of the cyclic behavior of
reinforced concrete slender shear walls is described. The cyclic material
models for concrete and reinforcing steel developed in this study are used
in the analytical procedure. This analysis separates the linear elastic
and nonlinear deformations and uses different finite elements to describe
them. . The analytical results have been compared with experimental results
of other investigators to check the accuracy and usefullness of the pro-
posed method (l)

RESULTS

The shear wall to be analyzed is divided into subdomains in which the
deformations are composed of linear and nonlinear portions. Two separate.
stiffness matrices are computed for each subdomain, one containing only the
elastic properties and the other containing only nonlinear terms. The
changes in the material-properties are reflected only in the stiffness ma-
trix that contains the nonlinear terms. These subdomains are divided into
elastic deformation elements and zero thickness joint elements which have
nonlinear deformations. The joint elements are located between the elastic
elements and have only shearing and normal stress components. They are
defined to-exhibit the nonlinear behavior of reinforced concrete lncludlng

cracking and crushlng. ‘

The element stlffnesses.are derived for a composite material and the
hysteretic material models are based upon the experimental and analytical
studies of previous investigators. The important material properties which
are considered in this analytical model are

1) concrete under normal stresses,

2) shearing behavior of concrete,

3) shear transfer across the crack by aggregate interlock and dowel .

action,
‘h) behavior of reinforcing steel before the crushing of concrete and

5) behavior of reinforcing steel after the crushing of concrete.

The applicdbility-of this mbdel waS‘demonstrated by comparing analyti-
cal solutions with experimental results for both monotonic and cyclic load-
ing. The model showed good match with experimental results.
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