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A Study on the Field Application of Epoxy Impregnation Method Using Elastic
Storage Tube

Chun-Ho Kim', Ho-Jin Lee’, Kyoung-Min Kim®*

Abstract : In this research, we tried to investigate the influence of concrete on cracks after applying to the actual construction site using the TPS
construction method which can be easily charged by the mechanical injection method. To summarize the results, the following It is as follows. First,
in the case of ultrasonic velocity, it can be seen that the ultrasonic wave passes rapidly at an average of about 36 mm / sec as compared with the syringe
method when using the TPS method, and in the case of the injection depth, the syringe method In the case of TPS construction method, it showed
an excellent tendency that 100% of the water retentive material was charged with all the formulations under a strong injection pressure. In the case
of compressive strength, it was shown that the average was increased by 16.8% at the time of using the TPS construction method, and it was found
to be structurally superior. Taken together, it is possible to confirm the behavior of the crack repairing agent by improving the quality by improving
the strength and confirming the window installation by filling the injection material into the closed space at the crack site when using the TPS method
compared with the syringe method. In addition, it is expected that construction time will be improved by shortening the construction period of about
5 days for the TPS construction method construction section 532 m, and usability will be expanded by the crack repair method of concrete structure.
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Crack tvbe Normal crack
2.1 szl P (Transverse and Longitudinal)
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Table 1 Field summary

Field name (OO Underground road way Fixing of defects
Ordering office OO-si
Period 2017.05.15 ~ 2017.07.15
Epoxy type Hard epoxy resin

U-Type
Box-Type

Structure type

Fig. 1 Cheonan Construction site Fig. 4 Longitudinal Crack
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Fig. 7 Latex storage tube
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Fig. 11 T-7 Wireless injector
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Table 3 Experimental plan of Construction site

Factors Levels

Impregnation Injection method

method TPS method
Structure type | 2 u", B?
Crack Width 2 0.3U%, 03D
U-0.3U
U-0.3D
Injection method
B-0.3U
Experimental 3 B-03D
variable U-03U
U-0.3D
TPS method
B-0.3U
B-0.3D
- Ultrasonic test
- Injection of depth
Experiment 4 fyection (? °p
- Compressive strength
- Compression strength ratio
D U-Type
? Box-Type
% Cracking width more 0.3 mm
 Cracking width 0.3 mm and less
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Table 4 Chemical and physical properties of Epoxy

Division Base Hardener Note
SOLID 100 % 100 % Weight ratio
standard
Ingredient Epoxy resin | Polyamideamine | EPOXY RESIN
Color Transparente Lemon yellow
couleur
. Lo Weight ratio
Mix proportioning 2 1 standard
Viscosity (mpa.S) 270 CPS 50 CPS
Specific gravity 1.05 ~ 1.12 0.98
. Temperature
Pot life 60 MIN 20C standard
Complete curing _ Temperature
time 24 ~ 36 HRS 20°C standard
Packing unit (Kg) 8 4
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Table 5 Chemical and physical properties of Epoxy

L Ultrasonic Test
Division
(mm/sec)
Plain 20
U-0.3U 58
. U-0.3D 64
Injection method
B-0.3U 45
B-0.3D 59
U-0.3U 21
TPS U-0.3D 20
method B-0.3U 19
B-0.3D 22
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Fig. 15 Ultrasonic Test according to crack type(Injection method)
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Fig. 16 Ultrasonic Test according to crack type(TPS method)
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Table 6 Experiment result of Injection of Depth

o Injection of Depth .
Division (cm) Charge quantity
U-0.3U 150
Injection U-0.3D 140
Fragment charge
method | B3y 155
B-0.3D 145
U-0.3U 300
U-0.3D 300
TPS Full charge
method | B.g3U 300
B-0.3D 300
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Fig. 17 Injection of Depth according to crack type(Injection method)
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Fig. 18 Injection of Depth according to crack type(TPS method)
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Table 7 Experiment result of Compressive stength

Division Compressive Strength (MPa)
Plain 322
U-0.3U 30.2
U-0.3D 29.5
Injection method
B-0.3U 29.8
B-0.3D 29.9
U-0.3U 333
TPS U-0.3D 345
method B-0.3U 36.1
B-0.3D 35.8
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Fig. 19 Compressive strength according to crack type (Injection
method)

50

I Flain
1 TPS method

n @ £
o o [=]
T T T

Compressive Strength (MPa)

(=]
T

Plain U-0,3U U-0,3D B-0,3U B-0,3D
Crack type

Fig.20 Compressive strength according to crack type (TPS method)
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Table 8 Experiment result of Compression strength ratio

Compressive )
Division Kinds Strength Compressm.n
(MPa) strength ratio
0,
Injection method 29.9 )
U-0.3U 333 111.4
TPS U-0.3D 34.5 1154
method | B-0.3U 36.1 120.7
B-0.3D 35.8 119.7
140
= 120 . A v ‘
% 100 [t
5 wl
g 80 |
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8 A U-03D
wor v B-0.3U
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0 \mE:ItiDm U*OI 3uU U*OI ) B*OI 3u B*OI 3D
method
Crack type

Fig. 21 Compressive strength ratio according to crack type
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Table 9 Comparison of workability result

Section Working| Working | Construction | Construction
Division @ Days Person Speed Efficiency
(b (©) [(D=@)(®)] | [(e)=(c)()]
200 24 Person
Injection| (0.3U- (Day 0.12
method | 100m,0.3 6 Day Average:four 33.3 m/day Person/m
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532 44 Personnel
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£3], 7417 24 o) Hla) TPS TS AHEEIIS Al B4

7179 ] F Aol EahAQl 5102 ek, o) %
3 el 71414 TAH FU718 AHg el 79 291 U
A FA w2k AFH D AT IFE vIAE
Ao pdTk Z, F @] B9 LFFo] o A% F
A} B 2A0EA FF FA BB F/1RS0IE B
7 e Ao Heken)

& ATANTES Bhol B3 289 434 2L F2
thstel AESH] 9lste] Al FHRS FAE
LR ASHLE FA) 28 7 E s,
o3t The-t Uk

na

=7 HI2EQ 9= FA] 3l Blal TPS 3
/\]-% Al 2537} H 9F 36 mm/secE WE S22 5§
Wt A e, 71 SRRt Bk S4
= Ao = wokdc

2. FUZol o A= FAIEHE ] -4 A 300mm F
140~155 mm=E F& FHE = S UrEM%lEU%,
TPS 32| 739 71A14 9 F-A
B 15 AATe] ek gtEo g nE A =
BA7E 100 % SAHE 73 A YRS &
3], T WA NME 5 A0 F o et

3. 4EA =] A= A7) 2o HIE TPS S AHE
& 23}ol| A B oF 5 MPa 27}51H= A 3RS JERQ

o]

o, FEZENIL) B9 A7) FH) vIs) TIPS F
B oF 168 % E 2 % 5 UL
4. N34 S FAP) el V1) TPS L A3

= A FYAde] 79 81 2F 0.04 person/m©] 7HAE]
A Z Yeit o, 2y £50] A dd Hat oF
15 m/day 4= 2fo]u= A &-e UERAAH.

871 TPS 33 A4 FAZ1FA Mo dd23E &

298 A7} TPS 2 0] TH-ZS AFg3l= A YR
o} 9] 59} 9] Zlo] ZHo)|A S, 1 Ax =
A3t G - 713

HA7L 5 AF L FAF HUo)
FHOR BT wH, G v QA g
ol 7ol A1 349 525U 437100

= ddEn

J. Korea Inst. Struct. Maint. Insp. 79



o] =22 2018 % FHTstal ShEdTH] Aol o5}

References

Lee, H. C. (2000) A Study on Crack Repair Effect of Concrete Beam,
Honam University, Master's Thesis

Kim, S. H., Kim, B. 1., and Oh, S. K. (2016) Thermal Stability Test Eval
uation of Applying the Artificial-Crack of Water-Leaka ge Repair
Materials Used in the Maintenance of Concre te Structure, Journal
of the Korea Recycled Conmstructio n Resources Institute, 4(3),
322-329.

Shin, H. C., Kim, G. Y., and Park, S. W., [11t[** .. (2004) Behavior of
Cr ack of Repaired Zone in Concrete by Injection Epoxy Resin,

Journal of the Korea Concrete Institute, 16(5), 44-48.

An, T. H., and Kim, K. M. (2006) Crack cleaner for repairing concrete
micro cracks equipped with crack self-healing function, Journal of
the Korean Society of Civil Engineers, 64(3), 68-71.

Kang, S. P., and Hong, S. J. (2009) Bending Strength and Fracture En
ergy of Repaired Concrete Specimen by Crack Repair Material,
Journal of the Architectural Institute of Korea, 25(4), 161-168.

Park, S. G. (2009) The Experimental Study on the Repair of the
Concrete Member Buildings Crack. Chung-ang Univers ity Master
Thesis.

Lee, D. S. (2010) A Study on the Improved Concrete Crack Rep air
Method, Konyang University Master Thesis.

Received : 07/24/2018
Revised : 10/16/2018
Accepted : 10/17/2018

8 R EATEIATY B0 1S 2| %A

P& Pohu A} Sg=E, 1 ATHE aotshyl the) 2k WA, &
[os]
AN

¢k 36 mm/secE 2SI HE L2 2 %J)rg]_‘_ N o
TPS T 2] A% 733k 9] ¢tal o
AR A B 168 % 278 A o=
& A FER ol FUA L BABA FHE o B %ng 2l
3 TPS T A1 E-771 532 mol] thafo] eF5 e
o] = Ao 2 FthFch

B0 : B A, o EA,

é
gg_,
2
X
t
T

FUETH, @84

»}E}»}%m_o_i—%ﬁmsi»}ww WS
ii‘l'

ddgo) A83 F ZAYE FLoll A=
_(lb_
FA] FHeA = T SAEE e % Q‘ﬂﬁ}ﬁii‘%

FA7] 3Rl vls) TPS 8-S AME-519
2 Q18 YR A 2] AZo] 39 7Pssit) T

AT o] ete] B 2 Bl B B AL

80 FRFZSTICHAXIAF ot =2F M 223 M 62 (2018. 1)



