Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 25, No. 2, April 2021, pp.16—22 PISSN 2234-6937
https://doi.org/10.11112/jksmi.2021.25.2.16 elSSN 2287-6979

AXMRS DI|M2 X[ T2 DA H& 0| XI7|X1-8 Aol 2t ABIE o

deE, 0B, AT, AAY

— > > TH

An Experimental Study on the Self-Healing Performance of Solid Capsules
According to the Composition Ratio of Crystal Growth Type Inorganic Materials
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Abstract: In this paper, a solid capsule was prepared using a crystal growth type inorganic material capable of hydration reaction. The solid capsules
were mixed at 3, 5, and 10% according to the composition ratio of 8:2, 7:3, 6:4 based on the cement mass, and the self-healing mortar was mixed,
Durable healing properties were evaluated through the water permeability test. As a result of the water level permeability test, the effect of optimally
improving the natural healing performance was shown by mixing the solid capsules prepared in a composition ratio of 7:3 of the solid capsules. In the
case of a crack width of 0.3mm or less, it is estimated that more than 90% of the self-healing performance can be secured. As a result, it was judged
that the self-healing performance of the solid capsule had an effect on the durable healing properties through the water permeability test, It is judged
that there is a tendency to improve self-healing performance according to the mixing of solid capsules.
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Fig. 1 Self-healing reaction mechanism
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<Membrane coating>

Fig. 2 Encapsulation mechanism

Table 1 Mixing ratio of crystal growth type inorganic materials

Type | Expansion Agent (CSA) | Anhydrous Gypsum (CaSO4)
8:2 8 2
7:3 7 3
6:4 6 4
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(c) Membrane coating

(d) Drying

Fig. 3 Equipment of soild capsules
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(a) 0.60 mm (b) 0.85 mm

(c) 1.18 mm (d) 2.36 mm

Fig. 4 Size type of solid capsules
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Table 2 Mixing ratio of cement mortar

Type w C S Capsules (Cx%) ad (Cx%)
Plain 0 0.005
8:2 3
0.4 1 2
7:3 5 0.006
6:4 10
100 mm B
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Fig. 5 Crack induction specimen and measuring equipment for
water flow test
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