Moisture transport in self compacting concrete: a combined experimental-finite element approach
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ABSTRACT: The self compacting concrete (SCC) is now being extensively used in major projects worldwide. This high performance new generation concrete flows freely through congested reinforcement in concrete without any compaction and vibration. Moisture diffusion and associated shrinkage in restrained concrete members generates cracks, which in the arid and harsh environment of Gulf region, results in corrosion of reinforcement and cracking and/or delamination of concrete. This paper addresses the moisture transport in SCC under two exposure conditions representing normal and extreme ambient environment. Non-linear finite element analysis in conjunction with drying tests is used to compute diffusivity of SCC and assess the influence of high temperature and wind on moisture diffusivity and convective moisture transfer coefficient of SCC. Drying and shrinkage tests were conducted on two types of SCC, one based on high range water reducing admixture and dispersing agent and the other based on polycarboxylic ether-based plasticizer, and results are compared with silica fume concrete. Moisture diffusion and shrinkage was found to be significantly higher in SCC as compared to silica fume concrete.

