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The Physical Properties of Port Type Crack Injection Method Using Latex Elastic
Storage Tube

Eun-Young Kim', Kwang-Ho Sho®*

Abstract: In this study, to solve the problems of the conventional crack repair and injection method, high elasticity latex was used as the material of
the storage tube to withstand the high pressure in the center part differently from the general port. When the repair solution was injected into the
crack part, The TPS method was developed so that the air existing in the TPS can be discharged. In addition, a new infusion port in which a valve
blocking the backflow of the remediation solution was installed at the injection port was developed and the physical characteristics of the port were
analyzed. As a result of the evaluation, it was found that the filling rate of the remedial solution was improved compared to the existing ordinary injector
method, and the cracks were completely filled in the test conditions. Compressive strength and tensile strength after repair showed about 20% decrease
after repair in case of using ordinary injector method, while TPS method showed about 2 ~7% increase after repair. The results of this study showed
that the injection port method using the elastic storage tube increased the injection performance and the quality after repair compared to the conventional
injector method. The result of this study is expected to be utilized as the basic data for application and commercialization of the result to the practical
structure.
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Table 2 Chemical and physical properties of Epoxy resin

Table 1 Experimental plan of concrete Division Base Hardener Note
Weight ratio
Factors Lovels SOLID 100% 100% N
Specimen size 1 300x200~350 Ingredient Epoxy resin  Polyamideamine Epoxy resin
Crackingwidth 2 0.3UY, 0.3D? Transparente
Cracking direction 3 Obverse(0)”, The back(B)", Side(S)” Color couleqr | L-emon yellow
Crack repair method 2 Injector method MI.X ] 2 1 Weight ratio
- TPS method proportioning standard
- Depth of injection Viscosity(mpa.S) 270 CPS 50 CPS
Experiment 3 - ComPressive strength Specific gravity  1.05 ~ 1.12 0.98
- Tensile strength T
. emperature
Y Cracking width more 0.3 mm Pot life 60 MIN 20°C2tandard
? Cracking width 0.3 mm and less :
3 Obverse Compl‘ete curing 24 - 36 HRS Timperat(;lre
9 The back time 20°C standard
% Side Packing unit(kg) 8 4
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Fig. 8 Depth of injection by type of crack(TPS method)

Table 3 Experiment result of Injection depth

. . Depth of injection(mm) .
Division Kinds - Charge quantity
Center Side
0.3U-0 170 150
0.3D-0 150 140
Injector 03U-B 140 130 Fragment charge
method 0.3D-B 170 120
0.3U-S 150 120
0.3D-S 140 110
0.3U-0 300 300
0.3D-O 300 300
TPS 0.3U-B 300 300
Full charge
method 0.3D-B 300 300
0.3U-S 300 300
0.3D-S 300 300
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Table 4 Experiment result of compressive strength

Division  Kinds  Plain(MPa) compres‘;fvtzsrtiepigth(ww
0.3U-0 20.1
0.3D-0 19.7
Injection 0.3U-B 19.9
method 0.3D-B 252 19.9
0.3U-S 202
0.3D-S 19.9
0.3U-0 272
0.3D-0 26.8
TPS 0.3U-B 26.9
method  03D-B 22 26.8
0.3U-S 26.9
0.3D-S 27.1
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Fig. 11 Compressive strength ratio by type of crack

Table 5 Experiment result of compression strength ratio

After repair .
Division Kinds compressive Compressw.n
strength(MPa) stren(%l; ratio
Injection method 19.9

0.3U-O0 27.2 36.7

0.3D-0 26.8 34.7

TPS 0.3U-B 26.9 35.2

method 0.3D-B 26.8 34.7

0.3U-S 26.9 35.2

0.3D-S 27.1 36.2
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2] 739-35.2%, 0.3D-S 2] 73-$-36.2%= Het 2F35.4% U=
S7} 3A F7Fshs AL E Yehyith

Oioﬂﬂl olofl g A A 3he

HA, A FHE AR A EE Plain 17 =2
739-2.35 MPaS YERH ol B 0] F QA7 ol A 3
7+ 9F 1.83 MPa® Plain 137 =0 B3] @& QA7 uky

S-S VRIS AR 0 2 BH 0.30-0 %32 749-0.38 MPa,
0.3D-02] 74$-0.78 MPa, 0.3U-B2] 74-%-0.51 MPa, 0.3D-B2]
739-0.47 MPa, 0.3U-S2] 73-%-0.47 MPa, 0.3D-S2] 73-$-0.49
MPaZ Ht ¢F 0.52 MPa2] AAF =7} Aslel= Ao=2
ERStTY.

T3 TPS 2 AR 17 =+= Plain A=

o
$-2.41 MPaZ YERA ¥t ol B 0] 30] QIR T =

J. Korea Inst. Struct. Maint. Insp. 73



©F2.48 MPa=® K7 o] QI =0l Hlal B o] 59 Q1%
BE7F =A YR TE AR 02 B 0.3U-0 282 79
0.07 MPa, 0.3D-02] 73-%-0.05 MPa, 0.3U-B2] 73-%-0.07 MPa,
0.3D-B2] 73-$-0.06 MPa, 0.3U-S2] 73-%-0.07 MPa, 0.3D-S 2]

I Plain
[ Ater Maintenance

Tensile strenath (Wea)

Plain 0.3U-0 0.30-0 0.3U-B 03D-B 0.3U-S 0.3D-S
Crack type

Fig. 12 Tensile strength by type of crack(Injector method)
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Fig. 13 Tensile strength by type of crack(TPS method)

Table 6 Experiment result of tensile strength

Division Kinds (il[a;’i;]) tensil/: 1;[terre:1egpt)fii(§\/lPa)
0.3U-0 1.94
0.3D-0 1.75
Injector 0.3U-B 1.88
method 0.3D-B 2.35 1.87
0.3U-S 1.78
0.3D-S 1.75
0.3U-0 2.59
0.3D-0 2.36
TPS 0.3U-B 2.42
method 0.3D-B 241 263
0.3U-S 2.55
0.3D-S 2.30
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