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Relation Between Shrinkage and Humidity on Lightweight Concrete
and Normal Concrete by Water-Cement Ratio
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Abstract

This study grasped the relationship between relative humidity in concrete and concrete shrinkage followed by pre-absorbed
water of porous lightweight aggregates through measurements of concrete shrinkage and humidity and comparisons with estab-
lished research results. It was showed that shrinkage reduction effect of lightweight concrete is 36% at 7 days early ages and
25% at 180 days long-term ages when water-binder ratio is 0.3. It also showed that shrinkage reduction effect is 19% at 7 days
and 16% at 180 days when water-binder ratio is 0.4 and 37%, 32% when water-binder ratio is 0.5. The moisture supply effect
of lightweight aggregates was remarkable at early age within 7~10 days irrespective of water-binder ratio. In case of water-
binder ratio is 0.3, the relationship between shrinkage and internal humidity of concrete has been underestimated regardless of
applied existing model type and in case of water-binder ratio is 0.4, 0.5, measurement values are relatively similar with exist-
ing model equations. Finally this study did regression analyses about the relation among the humidity change and the shrink-
age strain as a high-degree polynomial and derived parameters that can connect moisture movement analysis with differential
shrinkage analysis in case of considering relative humidity at the time by moisture movement analysis of concrete.
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