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ABSTRACT

Drying shrinkage is a phenomenon that may lead to inevitable cracking in
many concrete structures. It is necessary to elucidate the drying shrinkage
behavior affected by various influential factors. Therefore, the purpose of this
research i1s to investigate the drying shrinkage behavior of cementitious
composites affected by various affecting factors, such as cement type, ground
granulated blast furnace slag (GGBFS) fineness, curing age, fine aggregate,
coarse aggregate and shrinkage reducing admixture (SRA)admixture. Moreover,
the frost resistance degraded due to SRA was also investigated by taking into
consideration pore structure and air void system of hydration products and SRA
solution characteristics.

1. Fine aggregates significantly affect the drying shrinkage in mortar, but
concrete. The drying shrinkage strain of concrete specimens proportionally
increases with the increase of aggregate shrinkage strain, average specific
surface area and pore volume of 6~30nm in diameter of aggregates, which
implies the significant influence of aggregate characteristics on drying
shrinkage behavior in concrete. It was also found that the drying shrinkage
property in concrete can be affected by static modulus of elasticity and total
amount of water content, in which the water absorption ratio, unit mass of
aggregate and unit water content were considered.

2. An experimental research on the effects of ground granulated blast furnace

slag (GGBFS) fineness, cement type and curing age on the drying shrinkage and



microstructure of GGBFS blended cement mortar was investigated. The test
results revealed that the drying shrinkage evolution can be significantly
affected by GGBFS powder fineness, cement type, specific surface area and
6~30nm porosity, but curing age (7 days and 28 days). ESW specific surface area
(SSA) due to water vapor adsorption isotherm is in a good agreement with BET
SSA with a correlation factor of 0.95. Smaller SSA and less pore volume of
6~30nm would decrease effectively the drying shrinkage. As a result of this
study, the prediction equation of drying shrinkage is proposed based on ESW
SSA, the volume of 6~30nm diameter pore and mass loss.

3. Both SRA-S and SRA-H are very effective admixture for reducing
cementitious composite due to lower surface tension, but cementitious
composites with SRA have poor frost resistance, especially SRA-H. Moreover,
frost resistance property could be enhanced by a certain high percent of air
content. However, the pore volume involved in the drying shrinkage could not be
limited to 30nm in diameter when the cement and SRA types were changed.

4. Through statistical investigation, the pore structure affecting on the drying
shrinkage of mortar specimens without SRA and with SRA is related to 10-50nm
and 20-30nm, respectively, which could provide a good perspective for the drying
shrinkage behavior. Furthermore, by analyzed each factor and their interaction
effect in the drying shrinkage by analysis of variance (ANOVA), we determined
an optimization experiment design for reducing the drying shrinkage, that is
moderate heat cement, without GGBFS admixture, blast furnace slag fine

aggregate, SRA with 2.3% dosage by the weight of cement.
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