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Evaluation of Flexural Bond Performance of Hybrid Concrete Repair Materials

Gyeong Tae Kim', Sang Jun Kim’, Hong Gi Park’, Young Cheol Choi”™

Abstract : Concrete structures are degraded physically and chemically due to various reasons after construction. Because the deterioration of concrete
structure reduces the service life, reasonable repair and maintenance techniques are needed. Recently, in order to efficiently repair concrete structures,
many researches on hybrid repair materials having improved adhesion performance have been carried out actively. In this study, we developed a hybrid
repair material containing rapid hardening cement, PVA powder, nylon fiber, and latex to improve adhesion and water-tightness of existing concrete.
The compressive strength, drying shrinkage and the adhesion strength test were carried out to evaluate the performance of the repair material. In
addition, the flexure bond performance was evaluated before and after repair. From the results, the bending strength was 110% ~ 150% in all specimens
except for the specimen containing only the rapid hardening cement, and all the specimens behaved with the existing concrete in the crack pattern
generated by the bending strength.
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Table 1 Chemical compositions and physical properties of raw materials

Chemical Compositions(%o)

Rapid hardening cemnet

CaO 50.8
SiO, 10.2
MgO 1.4
AlLO; 16.7
SO; 15.5
F6203 1.3
K20 0.4
LOI 1.6
Physical properties
Density (g/cm’) 2.87
Blaine (cm?/g) 5,380

B3It AR BHE e A A B T3 3 49.3%
o™, Ijol| A A4k 2" Z-FEFH Qll (Styrene- Butadiene)
Ad AEFS AHESIATE A 52 E8 3184 5432 Table 2
of %718k vke} 2k PVA #Z £22 pH 54, 2% 1.02
g/en’, = 570|t},

Table 2 Chemical and mechanical properties of latex used

i i Latex
Solid Density o
content (%)| (g/em’) pH Viscosity

Styrene | Butadiene

493 1.03 9.6 28 62+2% | 38+£2%
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Fig. 1 Particle size distribution of raw materials.
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Fig. 3 Test setup of compressive and flexural strength
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Fig. 2 Nylon fiber image

Table 3 Mix proportion

W/B Mixture proportions(kg/m’)

b () W C RP SL NF Sand

RC 43 287 665 - - - 1042 665
RC-RP10 43 287 655 10 - - 1042 665
RC-PR30 43 287 635 30 - - 1042 665
RC-RP50 43 287 615 50 - - 1042 665

RC-RP30-F0.01 43 287 635 30 0.07 1042 665
RC-RP30-F0.03 43 287 635 30 - 0.201042 665
SLCN-RP0.5 43 176 565 2.83 205 - 1042 665

SLCN-RP1.0 43 176 562 5.65 205 - 1042 665
W : Water, C : Rapid hardening cement
RP : PVA powder, NF : Nylon fiber, R : Retarder
SL : SB Latex

Fig. 4 Test setup of drying shrinkage.
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Fig. 8 Drying shrinkage
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