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Make a hollow network in concrete

Inject repair material in network
-!' Upon cracking of concrete, repair material
) } from the network impregnates into the crack

and hardens by reacting with moisture and
}5 cement hydrate in mortar

Fig.1 Concrete Self-Repair System
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Fig.3 Outline of RC Beam Specimen
Table 1 Properties of Epoxy Resin

Type of  Hardening Thixotropic Specific Gravity Viscocity
Epoxy Resin Mechanism  Index (g/cm®23°C)  (mPa-23°C)
H Moisture 6.5 1.07 14000
M Sensitive 2.2 1.07 1900
L 1.0 1.15 150

.@.@o-mmm .@.@o-mmm

Fig.4 Constitutional Formula of Epoxy Resin
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Table 2 Experimental Results of Flexural Test

1st Loading 2nd Loading Regain of

Typ_e of Repa_ir Max Load Flexural Max Load Flexural  Flexural

Specimen Material Strength Strength  Strength
(kN)  (N/mmd  (KN)  (N/mmd) (%)
H-1 251 5.88 0.54 1.27 22
H-2 H 1.99 4.66 0.34 0.80 17
H-3 2.36 5.53 0.34 0.80 14
M-1 2.72 6.37 0.83 1.95 31
M-2 M 2.19 5.13 2.55 5.98 117
M-3 2.69 6.30 3.07 7.19 114
L-1 243 5.69 3.39 7.94 140
L-2 L 2.48 5.81 3.16 7.41 128
L-3 2.56 6.00 3.21 7.52 125

Table 3 Experimental Results of Change of Transit Time

Transit Time (us)

Change of Regain of

Type of Repairl Before After Crack Transit Time  Transit Time

imen Material . ;

Specime Loading Cracking Repair (%) (%)
H-1 30.1 39.8 42.4 1.41 0
H-2 H 30.7 39.8 38.2 1.24 18
H-3 275 37.1 37.2 1.35 0
M-1 274 35.4 38.5 1.41 0
M-2 M 31.8 35.2 315 0.99 100
M-3 29.0 37.0 29.2 1.01 98
L-1 30.0 38.2 29.7 0.99 100
L-2 L 27.0 37.1 27.2 1.01 98
L-3 27.7 37.2 27.7 1.00 100
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No Water Leakage
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Photo 3 Test for Water Leakage

Table 3 Test Results of Self-Repair of RC Beam by

Ultrasonic Non-Destructive Testing

Before Loading
Left Side Face

6th After Repair
Left Side Face

Change of Transit Time (%)
Left Side Face

@ ® @ ® @ ®
232 243 225 28.3 0.97 1.16
®@ ® ®@ ® ® ®
28.5 26.2 22.3 22.9 0.78 0.87
Right Side Face Right Side Face Right Side Face
@ ® @ ® @ ®
31.7 30.4 28.9 24.8 0.91 0.82
@ ® ® ® @ ®
31.1 28.7 25.0 24.2 0.80 0.84
Bottom Face Bottom Face Bottom Face
@ ® @ ® @ ®
27.3 23.7 233 25.3 0.85 1.07
®@ ® ®@ ® ® ®
25.6 23.4 26.9 27.6 1.05 1.18
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