Journal of the Korea Institute for Structural Maintenance and Inspection DISSN 2234-6937

elSSN 2287-6979

Vol. 21, No. 1, January 2017, pp.074-082
https://doi.org/10.11112/jksmi.2017.21.1.074

o P |XIQE It HAQ D71AH RoMRE AIHE 2ol Aol olxl= %ol
ot

re
oo

*
to
2,
f
BN
o
i)
oy
e
4

A Fundamental Study on the Influence of Performance of Cementitious
Composites of Inorganic Core Material for Self-Healing Capsule of Cracks

Yun-Wang Choi'™, Sung-Rok Oh?, Byung-Keol Choi’, Cheol-Gyu Kim’

Abstract: In this study, we prepared a core material based on the inorganic materials in liquid form for applying an inorganic-based core material to
a core material for the self-healing capsules as a part of the basic study to manufacture of self-healing capsule that can heal cracks of cementitious
composite. Manufactured core material based on the inorganic materials were applied directly to the cement composite before its encapsulation, were
evaluated the effect on performance of cementitious composite as wall as repair performance of the cracks in the cracks. The test results showed that
core material based on the inorganic materials was effective to improve the compressive and adhesion strength, had an absorption, permeation water,
penetration of chloride iones and freeze-thaw resistance performance. Through the results of this paper, we want to utilize the results as a basis data
of the performance of the cement composite that can be obtained when applied to inorganic core materials based on self-healing capsules and future
advances localized self-healing capsule technology.
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Table 1 Chemical components and physical properties of cement
Items CaO SiO, AlLO; MgO Fe O3 SO; L.O.I Surface area  Density
Types (%) (%) (%) (%) (%) (%) (%) (emy)  (gem)
OPC 61.40 21.60 3.40 2.50 3.10 2.50 0.03 3,540 3.15
Table 2 Physical properties of aggregates
Items G-max Density Absorption M Unit Mass
Types (mm) (g/em’) (%0) o (kg/m’)
RS - 2.58 2.32 2.78 1,619
cC 25 2.68 0.68 6.98 1,602
Table 3 Component ratio of the alkali silicate-based materials
Items Specific gravity KO Na,O Li,O SiO, Fe,0; Mole Viscosity ~ Solids content
Types (20°0) (%) (%) (%) (%) (%) fraction  (cps, 20°C) (%)
Potassium silicate ~ 1.27-1.29 10.0-11.0 - - 21.5-22.5 0.05 3.2-3.5 <20 20-52
Sodium silicate >1.38 - 9.0-10.0 - 28.0-30.0 0.03 3.10-3.30 - 30-56
Lithium silicate 1.15-1.20 - - 1.0-1.5 18.0-22.0 - 7.5-8.5 - 20-25
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Fig. 1 Compressive strength according to ICM



3.0

20F

156

Bond Strength (MPa)

0.0

IcM-1 ICM-2 ICM-3
Type

Fig. 2 Bonding strength according to ICM
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Fig. 4 Amount of permeation water according to ICM
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Table 4 Evaluation of the specimen surface condition according to freezing and thawing test

Plain ICM-1

ICM-2 ICM-3 ICM-4
Results of the experiment and determination
Breakage and exfoliation Clear Clear Some delamination Some delamination
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Table 5 Selection of the ICM according to each experiment

ICM
Type P 1 2 3 4
Rate of increase in compressive strength - O A O @
Rate of increase in bonding strength - O O & A
Resistance of permeability - O O O O
Resistance of absorption - O O O O
Resistance of Penetration of chloride iones - O O O O
Resistance of freezing and thawing x @ ® O O

where, P : Plain
® Good (little better) / O Good / /A Normal / x poor
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(a) Form of the specimen (b) Imaging processing

(c) Extraction of internal pores (Blue, left)

(d) Reduction of internal pores according to application of ICM-1
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Fig. 10 Microstructure of the test specimen and image processing
inside the pores
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