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A Study on Strength Properties of Concrete Repaired Crack
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Abstract

In general, concrete is repaired with injecting repair materials when the concrete crack is 0.2mm or more.

The flexural strength of concrete which includes the concrete crack repaired with injection has been tested.
However, the axial strength has been hardly tested. In this study, the compressive and the tensile strength of
concrete which repaired cracks by injecting epoxy resins and polymer-cement paste were investigated. As a
result, in case of injecting epoxy resins, the compressive strength of concrete repaired crack whose width
was from 0.2mm to 1.0mm was higher than non-defective concrete up to normal strength 40. Furthermore,
the tensile strength was more effective than compressive strength. At nominal strength 60, the compressive
and tensile strength of concrete which repaired cracks were the same as that of the non-defective concrete.
In case of injecting polymer-cement paste, the compressive strength and tensile strength of concrete which
repaired cracks were lower than non-defective concrete exceed in nominal strength 40.
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Tablel Mix proportions and test results

Slump or Air Unit content(kg/m?®) Test result
Nominal | W/C | s/a slump flow| content Slump or Air Compressive
strength | (%) (%) (cF:n) ) W S G Ad [slump flow| content strength
(cm) (%) (N/mm?)
24 585 | 485 181 | 310 | 856 [919*'[3.720* :23 gg giz
18+25 > : : :
40 | 420 | 46.1 45+15| 170 | 405 | 791 |gg5* [ 2045 115 45 61.3
4050 205 49 53.6
52.5 4.8 78.3
60 310 | 484 6010 170 | 549 | 773 *2 *4
851717686 ™ 579 5.0 84.1

*1:Crushed stone
*2:Chushed lime stone
*3:Water-reducing and air—entraining admixture

*4:High-range water—-reducing and air—entraining admixture

Table2 Row materials of concrete

Ordinary portland cement
Cement
(Density : 3.16g/cm®)

Table3 Strength of injecting materials

Sand
(Density under saturated surface—dry condition :
2.61g/cm’ Fineness modules : 2.75)

Fine
aggregate

Compressive Tensile Flexurale
Injecting materials strength strength strength
(N/mm?) (N/mm?) (N/mm?)
epoxy resins 80 60 =
polymer—cement 26 - 7.9

Crushed stone

(Maximum size of coarse aggregate : 20mm,Density
under saturated surface—dry condition : 2.64g/cm’,
Coarse |Peroentage of solid volume : 59.0%)

aggregate (Crushed lime stone

(Maximum size of coarse aggregate : 20mm,Density
under saturated surface—dry condition : 2.70g/cm’,
Peroentage of solid volume : 60.0%)

Chemical |Water—reducing and air—entraining admixture

admixture [High—range water-reducing and air—entraining admixture
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Fig.6 Compressive and tensile strength test



The Bulletin of Institute of Technologists, No. 3

37 62 8l

34

59 s 77

31 56

73 =5

28 ==

53

69

Compressive strength (N/mm?)
Compressive strength (N/mm?)
Compressive strength{N/mm’)

25 50 65
Base 0.2 0.4 1.0 Base 0.2 0.4 1.0 Base 0.2 0.4 1.0

Crack width (mm) Crack width (mm) Crack width (mm)

Fig.7 Effect of crack width on compressive strength of concrete repaired crack (epoxy resins)
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Fig.8 Effect of crack width on elastic modulus of elasticity of concrete repaired crack (epoxy resins)
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Fig.9 Effect of crack width on splitting tensile strength of concrete repaired crack (epoxy resins)
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Fig.10 Effect of crack width on compressive strength of concrete repaired crack (polymer - cement)
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Fig.11 Effect of crack width on elastic modulus of elasticity of concrete repaired crack (polymer - cement)
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Fig.12 Effect of crack width on splitting tensile strength of concrete repaired crack (polymer - cement)
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