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A Study on Hybrid Grout Material for Reservoir Embankment reinforcement
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ABSTRACT

Cement grouting method is generally applied for the purpose of reinforcement of deteriorated reservior. Problems have been
raised due to the limit of the injection material. In order to solve these problems, various grout materials have been developed.
However, there are many cases in which the grounds are disturbed in actual field. In this study, the physical properties
of hybrid grout with high fineness and high viscosity characteristics were analyzed to enable penetration into the ground.
Optimum inflation agent was selected and mixed with the grout. The pressure and compaction effect on expansion was
examined and its effectiveness was verified. From the result of confirming expansion ratio, uniaxial compressive strength,
expansion pressure and compaction effect, the HI-E (2%) sample was analyzed to be excellent in improvement effect by
the inflation agent. Hence, hybrid grout can be effectively applied for the impermeable and reinforcement method of

deterioration reservoir and tide embankment.
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Table 1. Type of composition of expansion agent

Division Z Co,

S Co, H Co.

Production Self production / Korea

Self production / Korea

Import / UK

+ CSA (Calcium Sulfur Aluminate)

C iti :
omposition + Expansion: 1%, 2.5%, 5%, 10%

+ CSA (Calcium Sulfur Aluminate)
- Expansion: 0~20%

- Expansion: 4.5% (1 day)

Sample name Type—1

HI-E C-100
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Fig. 4. Method of viscosity test
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Table 4. Result of viscosity test

Type Amount of dispersing agent W/C Temperature Viscosity
y Type (%) (9) (%) (C) (cps)
2.2 200 18.0 8.82
No, 1 1 2.7 150 19.3 11.50
3.3 120 201 18.40
Hybrid grout
2.2 200 18.8 17.80
No. 2 1 2.7 150 18.8 30.90
33 120 19.4 56.8
Table 5. Result of fish toxicity test
Time {r) 0 1?2 24 48 9%
Measured value
Lethality (%) 0 0 0 0 0
pH 8.0 9.1 92 83 8.1
Temperature (°C) 10 10 9 10 8
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Top cap installation

HG grout+Expansion agent

HG grout+Expansion agent

valve pressure gauge

pressure gauge

N Acytic tabe / Data recording
\
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Fig. 6. Expansion pressure measuring device

Fig. 8. Verification of compaction effect

Fig. 7. Expansion pressure measurement
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2 so] ZAAY] EolE ulasldh. WA, WC Mg A AEE AT Type-1(1%)2 6.3% S71813.01 Type-1

Table 6. Mixing ratio of Hybrid grout

Division Water (L) Hybrid Grout (g) Expansion agent (g) W/C
3775 420,0 - 0,91
3775 539.3 - 0,71
3775 420.0 4.2 (1%) 0.9:1
C—100
3775 539.3 5.4 (1%) 0.71
5.4 (1%)
Type—1 3775 5393 0,71
10.8 (2%)
5.4 (1%)
H-E 3775 539.3 0,71
10.8 (2%)
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Fig. 10. Result of expansion ratio test
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Table 7. Result of uniaxial pressure test
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Material age Uniaxial compressive strength(MPa),(HG, W/C=70%)

(day) None C-100 (1%) Type—1 (1%) Type—1 (2%) HI-E (1%) HI-E (2%)
1 233 0.73 219 228 1,99 210
7 10.41 559 11.06 1.74 10,63 8.57
28 13.54 8.90 15,21 19.19 17.37 14.00

2500 1
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200.0 = Admixture-Free 08
— C-100{1%) 07
1500 — -Type-1{1%) , . 0.6
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1000

50.0

Single-Axis Compressive Strength
(kef/cm2)

0.0

Material Age (Days)

Fig. 11. Result of uniaxial pressure test
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Fig. 12, Result of expansion pressure test
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