SIS X EHAATHSRI=2E 163 2F 20174 63 pp. 47 ~ 54
J. Korean Geosynthetics Society Vol.16 No.2 June. 2017 pp. 47 ~ 54

Hjo]2 219 FUME ol

DOI: https://doi.org/10.12814/jkgss.2017.16.2.047
ISSN: 2508-2876(Print)  ISSN: 2287-9528(Online)

o EF HiEH]o] et A

A Study of Field Mixing Ratio using Bio—grouting Injection Material

<
uhelE

1
s

SEER

Ilehoon Park', Daehyeon Kim™*

'Member, Ph.D. program, School of Civil and Environmental Engineering, Geotechnical and Study, Chosun Univ., 309, Pilmundae-ro,

Dong-gu, Gwangju, Republic of Korea

’Member, Professor, School of Civil and Environmental Engineering, Geotechnical and Study, Chosun Univ., 309, Pilmundae-ro, Dong-gu,

Gwangju, Republic of Korea

ABSTRACT

This study aims to develop a bio-grouting material in a powder form like cement. Sand gel samples were produced with
the ratio of sodium silicate No.3 to water (50 : 50, 35 : 65, 20 : 80), and the ratio of cement to bio-grouting material
(100 : 0, 90 : 10, 70 : 30) to select a mixing ratio of bio-grouting, respectively, and then analyzed the geltime over time.

The uniaxial compressive strength was evaluated to select and suggest a mixing ratio optimized for construction conditions.
The indoor test reveals that preferred geltime and uniaxial compressive strength is obtained in 35 : 65 with respect to the

ratio of sodium silicate No.3 to water, and 90 : 10 with respect to the ratio of cement to bio-grouting material to demonstrate

best optimal mixing ratios.
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Fig. 1. The finite element mesh and geological configuration
used for the analysis
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Table 1. Mixing ratios of injection materials for geltime test

A-liquid (62,5 ml) B-liquid (62,5 ml)
sodium silicate (ml) Water (ml) Ordinary portland cement (g) Bio—injection material (g) Bentonite (g) Water (ml)
50% 31.25 31.25 25 0% - 25 53.75
35% 21.88 40,62 225 10% 25 25 5375
20% 125 50 175 30% 75 25 5375
Table 2. Mixing ratios of injection materials for uniaxial compressive strength test
A-liquid (125 ml) B—liquid (125 ml)
sodium silicate (ml) Water (ml) Ordinary portland cement (g) Bio—injection material (g) Bentonite (g) Water (ml)
50% 62.5 62.5 50 0% - 5 107.5
35% 4375 8125 45 10% 5 5 107.5
20% 25 100 35 30% 15 5 107.5
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Fig. 3. Results of respective mixing ratio geltime test
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Fig. 5. Results of uniaxial compressive strength test with bio—injection material
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Table 3. Results of homogel strength and geltime with day

Day
Classification k 2 Geltime (s
4 (kg/en’) 3 7 14 21 )
c:B SS 50% 10,98 13.02 15.03 16.87 65~85
SS 35% 976 12.69 14.01 16.51 110~120
(100:0) SS 20% 484 10.90 1274 15.03 250~270
co B S 50% 10,57 1215 16.15 17.43 95~115
SS 35% 859 11.64 1452 16.99 145~165
(90:10) SS 20% 5.61 843 12.00 15.31 260~280
c:B S 50% 848 11.82 14.19 15.82 200~220
SS 35% 6.45 10.57 13.20 14.34 250~270
(70:30) SS 20% 403 5.4 9,53 13.35 370~390
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Fig. 6. Results of Correlation of geltime and uniaxial compressive
strength test with 3day
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