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Case Study of Flexural Strength Evaluation of Epoxy Injected Concrete
Using Low Pressure Mixed with Mechanical High Pressure
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Abstract : The objective of this study is to investigate the capacity of epoxy injection method using low pressure
mixed with high pressure. Injection depth test and flexural strength test were respectively performed on 40 x 45 x 35
cm and 100 x 10 X 40 cm specimens. Considered as the test variables were injection type(low pressure, low and high
pressure), crack width(0.25 mm, 0.50 mm), injection direction(upper, lower, side), and epoxy viscosity(low, medium,
high). Test results showed that low viscosity epoxy injection depth of injector using low pressure mixed with high
pressure for upper direction were 23 cm and tension strength of crack face repaired by injector using low pressure
mixed with high pressure was larger than that of concrete.
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(a) Normal injector

(b) Injector using low pressure
mixed with high pressure
Fig. 1. Epoxy injector,
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Table 1. Mixing properties of concrete

Slazilga Stap [ WC | W | C | s | G
(MPa) (cm) | (%) | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’)
21 15 | 535 | 169 | 316 | 940 | 98l
50

Table 2, Material properties of epoxy

Epoxy Low Medium High
Property viscosity viscosity viscosity
Viscosity (mps * s) 190 + 30 500 + 30 600 + 30
Available time (min.) 60 60 40
Curing time (day) 7 7 7

= o ZA9 HEE 22 190 +30 mps-s, 500 +30
mps-s, 600430 mps-so|th A-E, FHE, THE
o E A1 9] ZHAAIZRE 2H7} 605, 60, d0oltt.
w5k RE o|2A0] QFAl7I7HE 7R Bsiek

3.2. HAE

Table 3, Specimens of injection depth test

Specimen Injector viscosity Injection | Crack width
direction (mm)
0.25 N-U1 0.25
— Upper ——
0.50 N-U1 0.50
0.25 N-S1 0.25
—— Normal Low Side E—
0.50 N-S1 0.50
0.25 N-L1 0.25
S —— Lower ———
0.50 N-L1 0.50
0.25 M-UI 0.25
—_— Upper ———
0.50 M-U1 0.50
0.25 M-S1 0.25
—] Low Side —
0.50 M-S1 0.50
0.25 M-L1 0.25
—— Lower —————
0.50 M-L1 0.50
0.25 M-U2 0.25
— Upper —————
0.50 M-U2 0.50
0.25 M-S2 0.25
—— 1 Mighty Medium Side —
0.50 M-S2 0.50
0.25 M-L2 0.25
—— Lower —————
0.50 M-L2 0.50
0.25 M-U3 0.25
T Upper ————
0.50 M-U3 0.50
0.25 M-S3 . . 0.25
_— High Side E—
0.50 M-S3 0.50
0.25 M-L3 0.25
—_— Lower ————
0.50 M-L3 0.50
025 N- L 1
O 2@ 0®

@ Crack width(0.25 mm, 0.50 mm)

@ TInjector(N = Normal, M = Mighty)

@ Injection Direction(L = Lower, S = Side, U = Upper)
@ Epoxy viscosity(1 = Low, 2 =Medium, 3 = High)
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Fig. 2. Formwork of injection depth test specimen,

(a) Loading

(d) Assembly
Fig. 3. Preparation of injection depth test specimen,

(c) Film insertion

10cm
ST g__ N -
/7 cm 10cm

40 cm
Fig. 4. Formwork of flexural specimen,
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(a) Crack formation (b) Crack width control

(c) Epoxy injection
Fig. 5. Preparation of flexural test specimen and experiment,

(d) Flexural test
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(a) Lower injection

(b) Side injection

(c) Upper injection
Fig. 6. Epoxy injection,
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I Normal injector
[ Mighty injector

35+

Injection depth (cm)

Side
Injection direction
(a) Crack width=0.25 mm

Upper Lower

40

I Normal injector

35 - | Mighty injector

Injection depth (cm)

Side
Injection angle
(b) Crack width=0.50 mm
Fig. 8. Comparison of injection depth with respect to injector
(Low viscosity epoxy).
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Fig. 9. Comparison of injection depth with respect to epoxy
viscosity,
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271, R3S, 0f
Table 4. Result of flexural test
Epoxy Crack width frv Sfra
viscosity (mm) (N/mmz) (N/mm")
3.72 4.80
0.25 426 5.52
3.24 4.80
Low
39 5.04
0.50 3.72 4.50
3.48 4.74
4.32 5.22
0.25 4.56 5.40
39 4.80
Medium
39 4.86
0.50 3.36 4.50
3.78 4.80
3.36 4.80
0.25 4.14 4.80
3.48 4.56
High
3.72 5.04
0.50 3.42 5.16
426 5.34
1.8

I Crack width = 0.25 mm
[ Crack width = 0.50 mm

Medium

Low

High
Epoxy viscosity

Fig. 10, Comparison of flexural strength with respect to epoxy
viscosity,
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