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Stress Redistribution in Concrete Composite Beams
due to Delayed Deformation of Concrete

Yoshio Kakura  Hisashi NArRA

Abstract

To fill the requirement for the shortening construction time the use of composite
types of concrete members is increasing. However in the composite members stress
redistribution occurs due to the restriction of delayed deformation of concrete by steel
and also due to the reciprocal restriction of deformations of two different concretes.

In this paper an exact solution of delayed stresses in reinforced concrete composite
beams is given. The solution for a simply supported beam with composite section, as
shown in Fig. 1, is obtained by numerical integration of eq. (20), in which the effect of
change of Young’s moduli of concretes with time is also considered. Some numerical
examples are shown in Fig. 6 to 8, from which it is found that the neglecting of the
effect of steels or the effect of change of Young’s modulus of concretes, commonly used
for the simplicity, is not necessarily valid. In continuous beams a solution is obtained
from eq. (20) by adding the effect of changes of the magnitude of indeterminate moments,
given in eq. (29), caused by incompatible delayed deflections.
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