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A Fundamental Study on Application of SGR(Space Grouting Rocket)
Method for Soil Injection Material using Recycled Resources
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Abstract In this study, a gel time test in laboratory test and a homogel compressive strength test for each curing day
were conducted to compare low cement injection materials utilizing recycled resources as replacement materials for OPC
and SC used in the SGR method. In the case of the gel time test, OPC and SC showed results that satisfied the quick
setting and final setting conditions presented in the standard mixing ratio. In the case of low cement injection material
utilizing recycled resources, the gel time under quick setting conditions was not satisfied. As a result of conducting a
gel time test of low cement injection material using recycled resources under quick setting conditions using a modified
mixing ratio, the average time was found to be 8.8 sec, confirming that it satisfies the quick setting conditions. In
addition, as a result of measuring the homogel compressive strength with a mixing ratio that satisfies the gel time
conditions, the compressive strength was found to be 1.12-1.88 MPa as of the 28th day.
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Table 1. Standard mixing ratio of LW method

LW Method (per 0.5m', A:‘B=50:50)

Liquid A Liquid B
SS Water Binder Bentonite Water
No.3(2) () (kg) (kg) (2)
315 1&% 250 22 428

E 2. SGR3H EZE tizE

Table 2. Standard mixing ratio of SGR method

SGR Method (per 400 ¢, A:B=50:50)

SS No.3(#) 100
Liquid A

Water( ¢ ) 100
SGR-7, 9(kg) 24

Liquid B .
(quick setting) Binder(kg) 60
Water( ¢ ) 168
SGR-8, 10(kg) 23

Liquid B .
(final setting) Binder(kg) 60
Water( ¢ ) 169

3. LW ¥ SGR3H 274s

Table 3. Required performance of LW & SGR Method
Type Gel-time(s Hydraulic conductivity
ec) (em/sec)
LW 60-120
(qmclfilztﬁng) 6-12 1.0 X 107° or less
(finalsgiting) 6050
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Table 5. Gel time test results(Modified mixing ratio)

Result(sce)
Material Type
1 2 3 Ave.
Injecti
mJateﬁjll quick setting 88 86 92 88

% 1, 28 AY FH|
of A liquid by mixing ratio
i\ = N /&

% 2. 28 BY FH|
Figure 2. Preparation of B liquid by mixing ratio

a8l 3. szAE] AlE F=H|
Figure 3. Preparation oif homogel time test

a8 4. sz Al 242
Figure 4. Completed homogel time test
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Figure 5. Homogel compressive strength specimen
making process
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8 6 322 AFZUE AZ HE 2E
Figure 6. Completed of homogel compressive strength
specimen
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Figure 7. Wet curing of homogel compressive strength
specimen

a7 8 52 AEYT 5H

Figure 8. Measurment of homogel compressive strength
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Table 6. Result of homo-gel compressive strength

homo-gel compressive
strength(MPa)
Type
3 days 7 days 28 days
final
. 0.18 042 1.83
setting
OorPC -
auick 0.16 021 L12
setting
final
i 0.18 0.33 1.83
Sel
sc e
quick 015 028 131
setting
final
. 0.21 0.40 1.82
Injection setting
material :
auick 021 032 121
setting
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Figure 9. Results of measuring homogel compressive
strength by curing days
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