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Abstract

Crack Resistance of Self-Compacting Concrete at Early Age

Dept. of Infrastructure Systems Engineering
1065098 Taiju YONEDA

Shrinkage crack results on the unsightly surface condition and the acceleration of the
structural deterioration. However, a literature on the prediction and control of the crack
generation by shrinkage had never been purposed, yet. Nowadays, the usage of high
performance concrete such as strength and durable concrete is increasing. Thus
self-compacting concrete is a solution for obtaining high performance of concrete. In the
application of self-compacting concrete, the shrinkage crack is generated by not only
drying shrinkage but also autogeneous shrinkage is significant due to a large amount of
cementitious materials. Therefore, this research is to investigate crack generation by
autogeneous and drying shrinkage under restraint condition. The experiment of strain
in plain concrete and restraint strain in reinforced concrete is analyzed to clarify the

crack initialization.

The investigated results show that the total shrinkage strain for long-term duration is
independent with the dry-started period after curing. Furthermore, plenty sizes of
specimens used in the experiment is not a factor on rate of autogeneous shrinkage
under a constant ambient temperature. Though larger size of specimens, less of drying
shrinkage is observed. Again, the tensile stress computed from restraint shrinkage to
strength ratio shows a low value in a large size specimen. The crack generation occurs
when total tensile stress in restraint concrete reaches the tensile strength at that time.
The total stress is the combination of restraint stress due to steel and internal restraint
stress. The stress to strength ratio in small specimens was observed at 1.0, but it is

larger in large specimens.

Referred to the experimental results of shrinkage in self-compacting concrete
comparing with normal concrete, the internal restraint stress is small, but restraint
stress by steel is large. However, the total shrinkage due to autogeneous and drying
shrinkage is similar. This is explained by the equilibrium of total strain from restraint

by steel and internal restraint.



