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Abstract:

Self-healing concrete has been developed to aim to practical “maintenance free” concrete structures by a lot of researchers
especially in the last decade. According to previous studies, it has been confirmed that fiber reinforced cementitious
composites (FRCC) using polyvinyl alcohol (PVA) fiber has a great capability of self-healing of cracks. In this study,
experimental studies were carried out for practical use of self-healing FRCC. The freeze-thaw resistance and self-healing
capability of FRCC using some kinds of admixture were evaluated by two types of freeze-thaw tests, one was according to
JIS A 1148 and the other was extended method from the standard in order to simulate more serious freeze/thaw condition
with NaCl. As a result, it is confirmed that frost damage was accelerated by using NaCl solution. It was thought to be
caused by the crystallization pressure of NaCl and the osmotic pressure of NaCl solution. Freeze/thaw resistance was
improved by using silica fume and PVA fiber. Furthermore, self-healing phenomenon was confirmed during immersion in
water between freeze/thaw cycles. Mechanism of the self-healing could be caused by expansion effect of calcium silicate
hydrate (C-S-H). In the case of ultra-high-performance fiber reinforced cementitious composites (UHP-FRCC), high
freeze-thaw resistance performance has been confirmed. In addition, self-healing capability was improved by addition of
PVA fiber, and it was suggested that remaining unhydrated cement contributed to enhance self-healing phenomenon of

UHP-FRCC.
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