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A Fundamental Study on Application Eco Friendly Grouting Materia
for Old Aged Reserve Reinforcement
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Abstract

There are 17,427 reservoirs in Korea, of which about 96% were built before the mid 1980s. Therefore, aging is severe and
reinforcement are necessary. In addition, aged reservoirs, which are more than 50 years old, account for 70% of the total.
Therefore, there is a problem such as the collapse of the reservoir and the decrease of the storage capacity due to progress of
aging with time. The grouting method using cement is mainly used as maintenance and reinforcement method of old reservoir.
However, the grouting method using cement has engineering and environmental problems. In order to solve the engineering and
environmental problems of cement grouting method, an eco-friendly grouting material was developed that mixes circular resource
grouting binder, high molar ratio sodium silicate and colloidal silica. The engineering and environmental properties of the
developed injection materials were evaluated by conducting gel time, homo-gel strength, sea water resistance test and
environmental stability evaluation. Also, examined the possibility of replacing OPC existing aged reservoir reinforcement methods.
As a result, it was found out that it was better than the conventional cement method in terms of engineering and environment.
However, since this study is the result of laboratory test, it is necessary of verify the application at field of aged reservoir.
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Table 1. Chemica condtituents of materials

Chemicd congtituents
Materid
Ca0 SO, Al,Os FeOs MgO SO;

NGB 51.80 25.50 10.40 0.72 2.22 7.75

OFC 6710 | 1850 | 376 19 238 384
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Fig. 1. Diagram of akali-activation8)

Table 2. Specifications of sodium silicate(KS M 1415)

GradgKS M 14 High moler ratio
Materia = ) 1o moer el
1 2 3 4 sodium silicate
ific Gravi
Spadific raﬂwty 1.690 over 1.5900ver 1.380 over 1.260 over 1.300 over
(Gs a 20C)

Insoluble matter (%) 0.2 under 0.2 under 0.2 under 0.2 under 6.5~7.5
NaO (%) 17~18 14~15 9~10 6~7 65~7.5
S0, (%) 36~38 34~36 28~30 23-25 245-275
Fe:0s (%) 0.05 under 0.05 under 0.03 under 0.03 under 6.5~7.5
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Applications', Surfactant Science Series Vol.131., pp.9-37, 2005.
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Table 3. Mixing ratio of materias
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Fig. 5. Test result for gel-time(\W/B=140%)
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Table 4. Mixing ratio of materials for Homo-gel strength

Liquid A Liqud B
Sodi
Sodum | Collad | oo™ Binder
. . dlicae Water Water
Slicate Slica (OPC or
) oy | (o3 ™ | g | ™
(mL) ’
274 137 204 20 406
274 137 204 200 8
204 204 20 406

Table 5. Mixing ratio of materids for Sea Water Resistive

Liquid A Liguid B
Sodium Colloid S.o.dum .
- ) dlicae Water Binder Water
silicate Slica (No3) () o )
(mL) (mL) '
(mL)
290
274 137 - 294 406
(NGB)
290
294 29 406
(OPC)
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Table 6. Making specimen of Homo-gel Strength
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Fig. 6. Test result for Hopmo-gel Strength
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Fig. 8. Test result for Hopmo-gel Strength(W/B=140%)
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Table 7. Result of Standard test method for Soil pllution

item Criteria of Concern larea | Criteria of Concern 2area | Criteria of Concern 3area Result of NGB Result of OPC
Cd 4 10 60 0.46 2.09
Cu 150 500 2000 196 2032
As 25 50 200 N.D 10.07
Hg 4 10 20 N.D N.D
Pb 400 700 N.D 584
c® 5 15 40 N.D 118
Zn 300 600 2000 49.8 4144
Ni 100 200 500 60.6 27.2
F 400 400 800 N.D 1,228
Table 8. Result of Standard test method for industrial waste
item Pb Cu As Hg CNs (s cd
Acceptance criteriaimg/L) 3 3 15 0.005 10 15 03
Result of NGB(mg/L) N.D 0.009 N.D N.D N.D 0.06 N.D

15) 3443, “w71E83 g 871+ ¢ ES 06002.a, 2017.

16) OECD gwdelmes for the testing of chemicas 203, "Fish, acute toxicity

14) 345 “EF AT YAEY]F . ES 07000.b", 2015. test", 1992.
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Table 9. Testing of Fish, Acute Toxicity Test

item After 48hr After 96hr
OPC-S3(No.3)
NGB
-Calloid slica
Table 10. Cumulative mortdlity of fish
Number of deed fish )
Test substans Mortdity
3h 24h 72h 96h
Negative control 0 0 0 0%
OPC-LW 0 1 3 30%
NGB-Calloid slica 0 0 0 0%
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