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Make a hollow network in concrete
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| Inject repair material in network |
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!‘ Upon cracking of concrete, repair material
j} from the network impregnates into the crack
I and hardens by reacting with moisture and
cement hydrate in mortar

Fig.1 Concrete Self-Repair System
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Table 1 Properties of Epoxy Resin

Hardening Thixotropic Specific Gravity  Viscocity

Mechanism Index (g/cm®, 23°C)  (MPa/23°C)
Moisture 4 4 117 150
Sensitive
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A A
[20] 90 | 90 | 20] (unit:mm)

Fig.3 Loading Conditions for Flexural Strength Test
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Fig.4 Injection of Repair Material by Cylinder
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Fig.5 Cl'Penetration Depth Measurement Detail
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Photo 1 Carbonation Depth Test Results of 3 Types of
Specimens (UnCracked, Cracked and Repaired Crack)

Table 2 Carbonation Depth Test Results

} Carbonation Non- Non-
Sp::i';in Type of Specimen  Depth  Carbonated Carbonated
(mm) Area(em’)  Rate(%)
N Non-Crack 10.6 39.7 36.8
C Cracked 18.9 21.8 20.1
R Repaired Crack  11.2 51.9 48.1

R(Self-Repaired Crack)

Photo 2 CI- Penetration Depth Test Results of Specimens with Cracks and Self-Repaired Cracks
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Photo 3 View of Epoxy Resin Bonding

Table 3 Results of CI- Penetration Depth Test

Cr Non-CI cr

No.of i Penetration Penetrati Average
Specimen Penetration ° enetration (%)
Depth(mm)  Area(cm®) Rate(%)
C5-1 17.1 14.07 84.37
85.83
C5-2 17.4 11.44 87.29
R5-1 13.4 20.43 77.31
73.98
R5-2 11.3 26.42 70.65
C10-1 19.7 5.60 93.78 89.18
C10-2 20.8 13.89 84.57
R10-1 13.7 21.70 75.89
74.53
R10-2 129 24.15 73.17
C15-1 219 12.79 85.79 83.06
C15-2 20.9 17.70 80.33
R15-1 134 44.24 50.85
59.83
R15-2 14.5 28.08 68.81
C20-1 22.8 10.82 87.98 88.25
C20-2 219 10.34 88.51
R20-1 14.8 28.58 68.25
70.23
R20-2 16.6 25.01 72.21

C(Cracked)

R(Self-Repaired Crack)

Photo 4 A View of Steel Corrosion in Specimens with Cracks and Self-Repaired Cracks
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Table 4 Results of Corroded Area of Steel

No.of Crack Corroded Corrosion Average
Specimen Width Area of 2Steel Rate of Steel %)
(mm) (mm? (%)
C5-1 0.10 2262 72.0
714
C5-2 0.10 2223 70.8
R5-1 0.15 1523 48.5
R5-2 0.10 1475 47.0 art
C10-1 0.10 2625 83.6 779
C10-2 0.10 2270 72.3
R10-1 0.10 2105 67.0 581
R10-2 0.10 1543 49.1
C15-1 0.15 2512 80.0 777
C15-2 0.15 2367 75.4
R15-1 0.10 1444 46.0 472
R15-2 0.10 1517 48.3
C20-1 0.10 2904 92.5 879
C20-2 0.08 2614 83.2
R20-1 0.15 1388 44.2 350
R20-2 0.10 822 26.2
Table 5 Flexural Strength Test Results
No.of ist Loading  2nd Loading Regain of
Specimen , Flexural Strength
(N/mm°) (%)
R5-1 7.22 6.16 85.4
R5-2 5.91 431 73.0
R10-1 3.75 3.63 96.7
R10-2 5.50 2.98 54,1
R15-1 481 4,55 94.5
R15-2 5.88 6.31 107.4
R20-1 4.88 5.00 102.6
R20-2 3.66 5.29 144.4

Photo 5 A View of Steel Corrosion After 20cycles
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