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Development of Shrinkage and Internal Moisture in Cement Paste,
Mortar and Concrete at Early Age
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(1. Key Laboratory of Structural Safty and Durability of China Education Ministry. Tsinghua University, Beijing
100084, China; 2. Department of Civil Engineering. Tsinghua University, Beijing 100084, China)

Abstract: The development of free deformation and internal moisture in cement paste, mortar and concrete
were experimentally investigated. The results show that the deformations of cement paste, mortar and
concrete at early age all exhibit plastic swelling at initial several hours after casting and then shrinking with
a gradually reduced rate. The end point of swelling may be corresponding to the transformation point of
plastic state to solid state and this point can be defined as setting time of the cement based materials. The
development of shrinkage starting from setting point of the three kinds of cementitious materials exhibits
at first a fast developing stage(stage | ) and is followed by a relatively slow developing stage(stage [[ ).
The restraint effect of aggregates on shrinkage is significant only in the stage [I. In stage [ a similar
shrinkage values are observed on the three kinds of materials. The development of moisture inside cement
paste, mortar and concrete can be described as a vapor saturated stage with saturated moisture followed by
a stage in that internal moisture is gradually reduced. The shrinkage developed within stage [l can well

correlate to the reduction of internal moisture.
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Table 1 Mix proportions of cement paste, mortar and concrete

Mix proportion/(kg * m )

Material — m, /m,
Cement Water Sand  Stone Fly ash
Cement paste 0.43 1035 555 255
Mortar 0.43 583 312 1158 144
Concrete 0.43 345 185 685 1090 85
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Schematic of free deformation and internal moisture measurements(size: mm)
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Fig. 2 Development of free deformation and internal
moisture with age of cement paste, mortar and

concrete
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Fig. 3 Development of shrinkage and internal moisture
with age of cement paste, mortar and concrete
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