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An Experimental Study on the Basic Properties of Penetrating repair
material using Silicate-based Inorganic Materials
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Abstract In this study, permeable repair materials mainly composed of silicate - based inorganic materials(SIM),
which are easily available domestically, were prepared as a basic study for the development of permeable repair
materials using SIM. SIM were compared and examined for their performance as repair materials by selecting a
product group which has many cases of use in foreign countries. The SIM used were mainly composed of sodium,
potassium and lithium silicate. Performance evaluation of SIM was performed by absorption and penetration,
compression and adhesion, rapid chloride ion penetration, rapid freezing and thawing, and chemical resistance test.
According to the test results, SIM showed effective performance in all areas, mainly because SIM permeates into the
interior of the capillary and has a dense internal microstructure. Therefore, it can be used variously to improve the
durability of concrete based on the results of this experiment.
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Table 1. Component ratio of the alkali silicate-based materials

Items| Specific gravity KO Na,O Li,O SiO, Fe,0s Mole Viscosity Solids content
Types (20C) (%) (%) (%) (%) (%) fraction (cps, 20C) (%)
Potassium 127-1.29 10.0-11.0 - - 215225 | 005 | 3235 <20 20-52
silicate
Sodium >138 ; 9.0-10.0 ; 28.030.0 | 0.03 | 3.10-3.30 . 30-56
silicate
Lithium 1.15-1.20 ; - 10-15 | 180220 | - 7.5-8.5 . 20-25
silicate
Table 2. Chemical components and physical properties of cement
Ttems CaO SiO, AlLO; MgO Fe)05 SO; L.OI Surface area| Density
Types %) (%) (%) %) (%) (%) %) (cm’/g) (g/em’)
OPC 61.40 21.60 3.40 2.50 3.10 2.50 0.03 3,540 3.15
Table 3. Physical properties of aggregates
Items G-max Density Absorption M Unit Mass
Types (mm) (gem’) (%) o (kg/m)
RS - 2.65 2.32 2.78 1,619
CC 25 2.68 0.68 6.98 1,602
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(c) IP

(b) SIM

Fig. 1. Observation of internal structure(X300)
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Table 4. The state of the specimen

Types Plain SIM

HCI 30%

HNO; 30%

H,S04 70%

Rate of increase in the compressive strength (%)

HNO,
Type

Fig. 8. Test result of chemical water immersion
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