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A Study of Transverse Shear Modulus Behavior
for RC Cracking Element

Chang-Shik Min

Department of Ocean and Civil Engineering Cheju National University, Cheju 690-756 Korea

Currently, the design of RC shells is performed based on stresses obtained from a linear elastic analysis
and then the reinforcing steel bars are provided according to pointwise limit state behavior. General
applicability of this design practice is not yet established for RC shells. Numerical simulations using
computers have been quite common in recent years as an alternative to expensive experiments. But the
number and the size of the problems that could be studied have been limited due to the computing
resources of conventional scalar machines. Introduction of supercomputers has brightened the prospects of
solving many problems that could not be solved a few years ago.

An algorithm is developed on a Cray Y-MP supercomputer, which is suitable to implement an inelastic
finite element program. In the course of developing the computer program the cracking model produces
numerical instabilities in case of the through cracks. It was realized that the assuming zero transverse shear
modulus was the reason to develop numerical problems. In this study we show that the transverse shear
modulus does not have much physical significance in the real failure mode. Therefore, we used the same
unreduced elastic shear modulus before and after cracking. To show the improvement of numerical
stabilities a hyperbolic cooling tower was chosen and performed ultimate analyses. Load-deflections curves
show that the use of the same unreduced elastic shear modulus for the cracking model improves numerical
stability significantly.
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Fig. 1. One-element cantilever beam.
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Table 1. Material properties

Z3YE k| =
7,=5000 psi a,=60 ksi
o= 462 psi E,=4.32X10° 1bs/ft’
E,=587X10® 1bs/ft?
v=0.175
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