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An Experimental Study on the Mechanical Healing Properties of
Self-Healing Mortar with Solid Capsules Using Crystal Growth Type
Inorganic Materials
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In this paper, a solid capsule was prepared using a crystal growth type inorganic material capable of hydration reaction,
the quality and mechanical healing properties of self-healing mortar with solid capsules were evaluated. Solid capsules were
mixed 5% by mass of cement. Reloading test results of compressive load, it was found to improve about 20% on average
for the natural healing effect of Plain, in the case of the elastic range, the healing rate was about 79% at the 7 days of
healing age and 98% at the 28 days of healing age. Reload test results of flexural load, in the case of the elastic range,
the healing rate was about 79% at the 7 days of healing age and 98% at the 28 days of healing age. Through these
results, it is judged that the healing performance of solid capsules has also an effect on mechanical healing properties such
as strength in addition to the durability properties obtained by the permeability test. Since the strength tends to decrease
as the solid capsules are mixed, it is considered necessary to compensate.
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Fig. 1. Self-healing reaction mechanism

(c) Sorting

(d) Drying

Fig. 2. Equipment of soild capsules
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Table 1. Chemical components and physical properties of cement
Items CaO SiO2 Al203 MgO Fe203 SOs L.OI Surface area | Density
Types (%) (%) (%) (%) (%) (%) (%) (cnr?/g) (g/enr’)
C 61.40 21.60 3.40 2.50 3.10 2.50 0.03 3,540 3.15
Table 2. Physical properties of fine aggregate
G-max Density | Absorption Unit mass
W mm | @em) |0 | ™M g
S - 2.58 2.32 2.78 1,619
Table 3. Physical propcerties of chemical admixtures
(b) 0.85 mm
Density Total solids
Type Phase Color i) %)
ad Liquid | ™" | 104+ 001 34
yellow
Table 4. Mix ratio of mortar
Mixing ratio of | Mixing ratio of
(c) 1.18 mm (d) 2.36 mm g 2
No. woe s SC(Cx%) ad(Cx%)
Fig. 3. Size type of solid capsules Plain 0 0.005
0.4 1 2
SC5 5 0.006
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Fig. 4. Reloading test of specimen with pre-compressive load

Fig. 5. Reloading test of specimen with pre-flexural load
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