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Experimental Study on Self-Healing Performance of

Crack of Green Toughness Cementitious Composities

BAO Wenbo, WANG Dongxu, WANG Huaicheng
(School of Architecture and Civil Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Green toughness cementitious composites ( GTCC) is one kind of polyvinly-alcohol ( PVA) fiber-reinforced
tailing sand engineered cementitious composites, which was developed by engineered cementitious composites ( ECC) tech-
nology. The composite replaces natural fine aggregate with a large proportion of tailing sand, which has the characteristics of
economy, environmental protection and ductility. At present, the research on this composite material is mainly confined to
the aspects of product preparation, mechanical properties and durability. The research on the self-healing property of GTCC
cracks has not been reported yet. In order to explore the self-healing properties of the composites, three groups of cube speci-
mens containing 50% tailings sand and 50% natural sand with different water-binder ratios were designed, the self-healing
properties of GTCC were studied by compressive strength recovery method. Through the compressive strength experiment, the
influences of damage age, self-healing age, curing condition and cycles of wet-dry conditioning on the self-healing effect of
the new material were discussed. The results show that the earlier the composite material is damaged, the better the self-heal-
ing effect is. The self-healing effect increases with the increase of self-healing age, but the later growth rate is weaker than
the early growth rate. The wet-dry conditioning is more conducive to its self-healing than other environment. Self-healing oc-
currs primarily before the 21st wet-dry cycles.

Key words: green toughness cementitious composites ( GTCC ) ; tailings sand; polyvinly alcohol ( PVA ) fiber;
compressive strength recovery method ; self-healing
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Table 1 Compositions mass proportion of cementitious composites

Water-binder ratio * Cement Fly ash Natural sand

Tailing sand ~ Sand-binder ratio

HRWR ™

Superplasticizer

0.40, 0.45, 0.50 1.0 1.2 0.39

0.39 0.36 0.02 0.03

Notes: Water-binder ratio ™ is the mass ratio of water and cement + fly ash; HRWR ™ . High range water reducer.

F2 PVA FHMEREIEIR
Table 2 Performance of PVA fiber

Density/ (g « em™) Tenacity/MPa Modulus/GPa

Elongation/ % Length/mm Titer/mm

1.35 1250 35

8 12 20
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Fig. 1 Effect of damage ages on compressive strength recovery ratio

of different water-binder ratio specimen
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Fig. 2 Effect of self-healing ages on compressive strength recovery
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Fig. 3 Effect of curing conditions on compressive strength recovery
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