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Strength Influence on Concrete Volume Dilation
Under Uniaxial Compression

Al R. Khaloo, A.A. Khosroshahi,
Associate Professor MSCE

Department of Civil Eng. Sharif University of Technology

Abstract

Investigation of concrete volume variations in the range of elastic loads up to
| peak load and especially during strength reduction (after peak) is of importance
| for evaluation of behavior for mass structures such as concrete dams, retaining
' walls and mat foundations. Generally, on the basis of uniaxial compression test,
1 increase in load initally reduces concrete volume. Afterwards, the volume reduc-
! tion ceases at a distinct load level, and volume starts to increase. This phenome-
| non of volume expansion is called volume dilation. Volume dilation occurs due
| to propagation of instable cracks in concrete. Volume expansion is a sign of in-
|
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stability in concrete structures and may be considered as a criterion for strength

and failure of concrete.

i
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i In this study mechanism of crack propagation in concrete at various stress
| levels in relation to volumetric strain is investigated. Based on the results of pre-
:viously obtained experimental data on cylindrical specimens under uniaxial
1 compression, the influence of different parameters especially concrete strength
| on volume expansion is studied. Formulations for estimating volumetric strain
1 of concrete are proposed for various stress levels as a function of compressive
i
i

strength of concrete.
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