IR X|BRMATISR|=EE M182 3T 2019H 9& pp. 101 ~ 112
J. Korean Geosynthetics Society Vol.18 No.3 September 2019 pp. 101 ~ 112

DOI: hitps://doi.org/10.12814/jkgss.2019.18.3.101
ISSN: 2508-2876(Print)  ISSN: 2287-9528(Online)

E3Eae 12sH 0 2T PRTo UE A1 EX i

a =

Development of Reinforcement Grout Materials Using
Reinforcing Fiber and Blast Furnace Slag Powder

A &, ZJeee
Hyeok Seo', Dachyeon Kim™*

"Member, Graduate Student, Department of Civil Engineering, Chosun Univ., 309 Pilmun-daero, Dong-gu, Gwangju 61452, Republic of

Korea

’Member, Professor, Department of Civil Engineering, Chosun Univ., 309 Pilmun-daero, Dong-gu, Gwangju 61452, Republic of Korea

ABSTRACT

The grouting method is utilized to reinforce and waterproof poor grounds, enhance the bearing capacity of geo—structures

damaged from differential settlement. The purpose of this research is to improve the compressive strength and degree of

grout using reinforcing fibers and blast furnace slag powder. In this regard, this study has conducted uniaxial compression

tests for the specimens with high ratios (higher than 50%) of blast furnace slag powder. The carbon fiber content was increased

by 0, 0.5, and 1.0% to coMpare its compressive strength with that of aramid fiber. The uniaxial compressive strength increased

with the increase of fiber content and the bridging activity by fiber in cement tended to increase uniaxial compressive strength.

Based on the results, it was confirmed that the aramid fiber has a gel time of 14 seconds and the uniaxial compressive

strength is more than 3 Mpa coMpared to carbon fiber.
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Fig. 1. Experimental fiber
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Table 1, Mixing ratio of grout materials of measurement gel—time using carbon fiber

A Liquid B Liquid
SS (g) W (g) OPC (g) B (g W (mi) C (9
28,00 (100%) 0.00 (0%) 0%
31.25 (50%) 31.25 (50%) 19.60 (70%) 8.40 (30%) 53.75 0.14 (0.5%)
11.20 (40%) 16,80 (60%) 0.28 (1.0%)
Table 2. Mixing ratio of grout materials of measurement gel-time using aramid fiber
A Liguid B Liquid
SS (g) W (9) OPC (g) W (ml) 0 (%) C (g
28.00 (100%) 0.00 (0%) 0.7 0%
31.25 (50%) 31.25 (50%) 19.60 (70%) 8.40 (30%) 53,75 - 0.14 (0.5%)
11,20 (40%) 16,80 (60%) 0.28 (1.0%)

o patsigraolt Sl 2ol ol Aab) 35
of ZEASAMESA U2 4 gl BHL A4S 4 9l
oz %

Ca(OH),L} Na(OH)9} Z+e
pH=12 A= o] etzkel o] of3) muto] ma|we] Si* W
AP 0] E3], Al 0] &0] £&E]7] jFof 2Ca0-ALO;-

Si0, 219 opRke-2 AP Hr.

TP E Lo Agt gl FAES] 24 oA &
o, A7) AEe Y, A F deke ol AR
Aol ot A A oA A3, Bk ol ofet aet
Al 4, dE] o] A &3k el
S oot F2 A4S de AREY I R EsE
ZA ARGl mhet H4o St 2HEE 45 U
Utk SHME AREH T vEEe FA =AM
E2A ] ARGl tiF-ZolAR ARSI E T ol

g EAS 1% ﬁﬂé’fx—*uﬂi AR Hertglon, nes
CIMACI Aty
|E L Q)

3. HdUAE

S AL vy

3.1 JZLEX]2] Gel-time

Al o] A= Fig. 29} ZHo] F2917) wfga] S
AT} BA-S 712} 200ml S0l ol 62.5ml%] A

& ¥ ASHoT B, 97 EINA Foldeld HEA]

Zau) g

104 BEXERIAKSIEE=REE M18Z M3E

(a) Mix

(b) Gei—time test

Fig. 2. Gel—time test of grout materials
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Table 3. Mixing ratio of grout materials of unconfined compression strength measurement using carbon fiber

A liquid B liquid
OPC B Cu(OH), W C
SS W
© . © © () (m) ©
110 0 o
(100%) (0%) 0 220 0%
125 125 7 33 33 187 0.55
(50%) (50%) (70%) (30%) (0.5%)
44 66 11
(40%) (60%) e o4 (19%)
Table 4. Mixing ratio of grout materials of unconfined compression strength measurement using aramid fiber
A liquid B liquid C
OPC B Cu(OH), W 0 C
SS W
@ o () (0) () (m) (0 ()
110 0 o
(100%) (0%) 0 220 07 0%
125 125 7 33 3 187 0.55
(50%) (50%) (70%) (30%) (0.5%)
12
44 66 : 11
(40%) (60%) 6 o4 (19)
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Table 5. Mixing ratio of grout materials for permeability test

A liquid B liquid Sand

5 (m) W) iy o @((nif[% ™ o
(12)%2/0) (02@ 0 200

175 175 (722/0) ( 3%(;) 30 170 900
(4%26) (6%(3%,) 60 140

(a) Mixing A+B liquid

(b) Permeability test
Fig. 4. Permeability test
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(a) Analysis of gel time according to 0.7% surface
oil treatment of aramid fiber
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(c) Gel—time analysis of 0.5% aramide fiber content

300 «=@=on treatment

e C 1 0.5%

e C 1 1.0%

~ ~
=1 &
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&
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0:A 1.2%:1.0%

200

Geltime(sec)
g

100

40-60

7030
OPC:B

100-0

(b) Analysis of gel time according to 1.2% surface
oil treatment of aramid fiber

«=@==on treatment
0:A0.7%:1.0%

0:A 1.2%:1.0%

Geltime(sec)

100

40-60

70-30
OPC:B

100-0

(d) Gel—time analysis of 1.0% aramide fiber content

40-60
B

(e) Gel—time analysis according to carbon fiber content

Fig. 5. Analysis of gel—time by fiber content
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(a) Results of uniaxial compressive experiment
test from non—treatment
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day

(b) Results of uniaxial compressive experiment
test from carbon fiber 0.5%

day

(c) Results of uniaxial compressive experiment test from carbon fiber 1.0%

Fig. 6. Analysis of uniaxial compressive strength by OPC:B mixing ratio
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Table 6. Uniaxial compressive strength test result of homo—gel

Classification Uniaxial Compressive Strength(Mpa)

Carbon fiber OPC: B 3day 7day 14day 28day
100 : 0% 1.44 290 6.19 922

Non—treatment 70 1 30% 1.04 1.91 7.05 11.40
40 : 60% 0.45 1.51 8.00 12.80

100 : 0% 2.10 3.50 10.10 14,80

Carbon fiber 1.0% 70 : 30% 1.60 3.00 10,90 16.88
40 : 60% 0.72 275 13.20 18.50

100 : 0% 272 4.48 10.79 15,89

Aramid fiber 1.0% 70 : 30% 2.03 333 12,28 18.49
40 : 60% 0.81 1.92 16.32 21.68
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