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Structures in our surroundings deteriorate over time due to environmental and chemical factors, resulting in a decrease in their
performance. The primary causes of degradation in concrete structures are carbonation, salt damage, and freeze-thaw cycles. Various
maintenance methods exist to address these degradation issues. However, research and technological development for existing
maintenance methods have been ongoing, but the accuracy and effectiveness of repair materials and techniques have not been
extensively validated. Therefore, in this study, we conducted a material performance evaluation of various manufacturers' repair
materials. Based on this evaluation, we applied corrosion inhibitors and epoxy, which are the methods most closely related to crack
repair, to assess the durability performance against carbonation, salt damage, and freeze-thaw cycles. The results show approximately
a two-fold performance improvement against carbonation and salt damage, and a 5% enhancement in repair performance against
freeze-thaw cycles. Thus, it is considered effective in preventing rebar corrosion when appropriate maintenance is carried out
according to environmental and chemical factors during structural repairs.
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Table 1. Surface coating method and specification

Test specification

Test contents

KS M 3821

Testing methods for specific gravity of
epoxide resins and hardeners

KS F 4919

Cement-polymer modified waterproof coatings
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Table 2. Surface restoration method and specification

Test specification

Test contents

Polymer modified
cement mortar for

Flexural strength

Compressive strength

KS I 4042 maintenance in
concrete structure Bond strength
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Table 3. Crack repair method and specification

Test specification Test contents

Epoxy adhesives for Flexural strength

KS F 4923 repairing of concrete Compressive strength
structure Bond strength
KS M 3015 Testing methods for thermosetting plastics
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Fig. 1. Concrete repair effect
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Table 4. Concrete mix proportion

£y W/C Unit (kg/m®)
(MPa) (%) Water Cement Sand Gravel
40 36 170 305 906 924
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Fig. 2. Concrete notch
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Table 5. Test results of impregnation specific gravity

Impregnation

Catego
o 1 2 | s
Specific gravity cup weight (g) 183.3
Specific gravity cup + 2831

distilled water weight (g)

Specific gravity cup +
Impregnation weight (g)
Impregnation specific gravity 0.825 0.826 0.827

265.61 | 265.74 | 265.83

Impregnation specific gravity avg. 0.826
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Table 6. Test results of impregnation water permeability

Impregnation Non-impregnation

Category

20 MPa |40 MPa| 20 MPa | 40 MPa

Application of impregnation

81931 | 906.45 | 81836 | 907.35
(24hr) (g)

Weight after hydraulic

824.34 | 907.54 | 831.63 | 911.67
pressure (g)

Water permeability (g) 5.0 1.1 133 43
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