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Estimate of Strength and Deformation Characteristics of
Reinforced Concrete Shell Elements Subjected to

In-Plane Forces**

By Yukio AOYAGI*, Dr. of Eng.

SYNOPSIS

It is of importance to understand the stress-strain behavior of reinforcement
and concrete and to consider it properly in the sectional design of reinforced concrete
(RC) shell elements subjected to in-plane forces. Although some theoretical research has
been conducted so far, little experimental data are available to substantiate the validity
of proposed theories. With this in mind an experimental study was canied out, in which
24 models of orthogonally reinforced concrete shell plate elements were loaded by
in-plane forces inclined to the directions of reinforcements, simulating the boundary
conditions prevailing in the actual structures. Also, 7 hollow cylindrical models re-
inforced with orthogonal, three-way and four-way reinforcing systems were tested in
torsion. Based on the experimental evidence that the direction of cracks and the average
shear rigidity across cracks are dependent on ratios of orthogonal principal stresses and
on crack widths, respectively, a simplified analytical procedure, by which the accuracy
of the estimate could be improved, is presented.

** Reprint from the U.S-Japan Seminar on Finite Element Analysis of Reinforced Concrete Structures. May. 1985.
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