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Engineering Properties of Self-healing Smart Grouting Method

= o F Moon, In-Jong A Kim, Byoung-II
5] = Heo, June & A Choi, Yong-Sung
3 & 70 Choi, Yong-Ki

Abstract

SSG (self-healing smart grouting) method, which is developed recently, has the characteristics such as an improvement
of durability and waterproofing, prevention of leaching and pollution. In this study, we performed several tests such
as gel-time measurement, uniaxial compression test, permeability test, fish poison test and chemical resistance test to
compare the engineering properties of SSG with the other chemical grouting method (LW, SGR). As results of tests,
the SSG method has low possibility of groundwater and ground pollution caused by leaching, furthermore, it has
advantages like long/short term waterproofing, strength and durability. Therefore the SSG method can be applicable in

the fields as an alternative of existing chemical grouting methods with problems.
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Fig. 1. Concept of self-healing

Fig. 2. Process of self-healing
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Table 1. Standard mixing ratio

SSG LW SGR

A liquid Water (L) 156 100 100
(200L) | water glass (L) 44 100 100
o Cement (kg) 100 80 60
B(zlcl)%uLl)d SGR #7 (kg) - - 24
Water (L) 162 175 168

w/c (%) 162 219 280

Table 2. Chemical composition of SSG

CaO Si02 A|203 MQO SOa
75.6% 9.0% 7.1% 1.8% 1.1%
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Table 3. Test conditions of gel-time

Case Case Method Curing
number name temperature
Case 1 LW—-H LW High (22+2C)
Case 2 LW-L Low (10£27C)
Case 3 SGR-H High (22+2C)

SGR
Case 4 SGR-L Low (10£27C)
Case 5 SSG—-H High (22+27C)
SSG
Case 6 SSG-L Low (10£27C)

(b) Adhesion

(a) Cleavage

Fig. 3. Permeability test - specimen preparation
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where, PRR : permeability reduction ratio

@), @ : amount of water at t=0 & t=1
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Fig. 4. Configuration of permeability test

Table 4. Test conditions of fish poison test

Method SSG, LW, SGR
Number of test fishes 20
Number of specimens 12 (5X5%5 cm cube mold)
Volume of water tank 50 L
Testing time 96 hours
List of measurement Mortality, pH
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Table 5. Gel-time measurement

Case | aoG-1|SSG-L| LW-H | LW-L |SGR—H|SGR-L
name
Gel-time | 55 00 | 28.67 | 50.67 | 75.33 | 7.67 | 14.67
(sec)
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Table 6. Uniaxial compressive strength

SSG LW SGR

Low High Low High Low High
(MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa)

1day | 0.930 | 1.761 | 0.059 | 0.073 | 0.132 | 0.130
3days | 1.439 | 2.038 | 0.061 | 0.110 | 0.164 | 0.145
7days | 1.710 | 2.363 | 0.067 | 0.208 | 0.231 | 0.149
14days | 1.885 | 2.592 | 0.188 | 0.698 | 0.247 | 0.159
28days | 2.059 | 2.803 | 1.987 | 2.507 | 0.257 | 0.192
60days | 2.225 | 3.068 | 2.199 | 3.031 | 0.313 | 0.240
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Table 7. Permeability reduction ratio

Time SSG LW SGR
(days) | @ (o) |PRR (%)| Q (9) |PRR (%)| @ (o) |PAR (%)
0 591.6 59.6 489.6 0.0 448.8 0.0
1 239.2 77.5 327.9 33.0 239.2 46.7
2 132.8 83.5 132.8 72.9 137.6 69.3
3 97.7 89.7 | 7096.0 |—1349.3| 73.3 83.7
4 60.9 91.2 | 6827.0 |—1294.3| 69.5 84.5
5 52.2 91.5 | 6713.0 |—1271.0| 7567.0 |—1585.9
6 50.5 96.8 | 6696.0 |—1267.6| 7520.0 |—1575.4
7 19.0 97.7 | 6912.0 |-1311.7| 7520.0 |—1575.4
8 13.7 99.3 - - - -
9 4.2 99.3 - - - -
10 4.0 99.4 - - - -
11 3.28 99.5 - - - -
12 3.11 99.5 - - - -
13 3.02 99.5 - - - -
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Table 8. Length variation ratio

Time SSG LW SGR
(weeks) [ L (mm) | AL (%)L (mm) | AL (%) |L (mm) | AL (%)
0 98.37 - 98.47 - 98.01 -
1 99.34 | 0.99 | 99.10 | 0.64 | 98.05 | 0.04
2 98.98 | 0.62 | 98.72 | 0.25 | 97.84 | —0.17
3 98.95 | 0.59 | 98.53 | 0.06 | 97.72 | —0.30
4 98.97 | 0.61 | 98.55 | 0.08 | 97.68 | —0.34
5 99.04 | 0.68 | 98.55 | 0.08 | 97.73 | —0.29
6 99.13 0.77 98.55 0.08 97.74 | —0.28
7 99.10 0.74 98.57 0.10 97.76 | —0.26
8 99.08 | 0.72 | 98.61 | 0.14 | 97.70 | —-0.32
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Fig. 13. Weight variation ratio

Table 9. Weight variation ratio

Time SSG LW SGR
(weeks) |W (kg) | AW (%) |W (kg) | AW (%) |W (kg) | AW (%)
0 |226.64| — |232.85| - |227.19| -

1 |232.60| 2.63 |231.19| -0.71 |222.41| -2.10
2 |233.26| 2.92 |229.32| —1.52 |222.26| —2.17
3 |233.50| 3.03 |228.51| —1.86 |221.45| —2.53
4 |233.94| 3.22 |228.41| —1.91 |221.36| —2.57
5 |233.27| 2.93 |228.15| —2.02 |220.97| —-2.74
6 |233.60| 3.07 |227.87| —2.14 |220.95| -2.75
7 |233.59| 3.07 |227.83| -2.16 |220.81| —2.81
8 |233.46| 3.01 |227.66| —2.23 |220.73| —2.84
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