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Abstract

Cracking in reinforced concrete structures sometime is caused by shrinkage of
concrete. In order to solve the shrinkage cracking problem, it is necessary to consider
shrinkage of concrete in design stage. So, the calculation of shrinkage strain of concrete is
very important to control shrinkage cracking in concrete structures. The shrinkage strain is
necessary for calculation of joint spacing for structures in order to control the shrinkage
cracking. Moreover, the estimation of shrinkage strain will enable the designer to estimate the
possibility of shrinkage cracking in reinforced concrete structures. Many standard codes
proposed models for shrinkage prediction but the accuracy of those models is not good
especially with materials and environment in Thailand. This research proposed a shrinkage
model using water to binder ratio base concept. The proposed model can be used to estimate
autogenous shrinkage and drying shrinkage separately, and then the summation of the two
shrinkages is the total shrinkage. The parameters taken into account in this model are
concrete age, type of cement, water-binder ratio, paste volume, aggregate content, type of
binding materials, fly ash and limestone powder content, SO; content in fly ash, volume to
exposed surface area ratio, conditions of environment and curing conditions. The validity of the
proposed models was verified by experimental data. The verification indicated that the
proposed shrinkage model was satisfactory for predicting shrinkage with higher accuracy than
many shrinkage models from other standard codes when used to predict test results of
shrinkage in Thailand. Moreover, the proposed model can be used to predict shrinkage of fly

ash concrete and limestone powder concrete.
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