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Research & Development of High Performance & Multi-Functional New
Grouting Materials for Ground Improvement & Reinforcement
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SYNOPSIS : As existing materials for ground reinforcement, chemical grout material using cementitous materials
and waterglass was used. But many problems in terms of ground reinforcement effects were implicated. In this study,
for development and applicability verification of new materials, viscosity, fluidity, permeability, Self-Leveling, keeping
of drilled hole, antiwashout underwater, resistance of water (groundwater dilution and minimize material eluting) and
the early strength and long-term strength characteristics of developed materials was confirmed, and material standards,
and establishing construction standards for the various model tests were conducted. As a result, high viscosity, flowability,
permeability and keeping of drilled hole characteristics are excellent, in addition to the early strength properties, dilution
does nat occur to groundwater, including groundwater is available for dealing with environmental issues. Application
of basic and reinforcement method by Filler function in addition to structure can also or development of a new concept
can be expected. In addition, middle and large-diameter drilled shaft, micropile, ground anchors, soil-nailing, steel pipes
multi-grouting reinforcement for cement injection process could be used enough to even be considered.

Keywords : Viscosity, Fluidity, Permeability, Self-Leveling, Antiwashout
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2.1 M=ol F& (20 + 2C35H0iAM)

2 Aol AFEE Hi-FA AFLS 1245 trlsAde Al 2gd9EAZ /dd A2 =2 Hi-FA A%<
SA42 #2139 2ol Ak 20 + 2T sl A F4 52 g2 e 9 glom, pH = 29 U=
v 1.0 4= 545 YEda o
¥ 1. Hi-FA &4

Item Unit Specification Result
Appearance i T S el B e Ml el mEA ohA|
p H 3.0 £1.0 2.9
Density g/cnf 1.05 £ 0.1 1.01
2.2 E2| BN
221 8z EH
2.2.1.1 € / Hi-FA 220MVW 29| = 7{=E ENM

2 AFEY 2 v i mE Ar 545 FoEtr] 8 2% WEE 20~35T = AA )
i Hi-FA 899 ¥&& & diH] 1~5% ¥3stE TUA AESA7E AEste] A& S35
¥ 2. Hi-FA 220MVW $899] »r @ ox W3l & dx A%

o w(T) Hi-FA 220MVW 89 5% B

1% 2% 3% 4% 5%
20 21 22 39 489 1,327
25 17 18 36 189 272
30 6 14 34 51 98
35 4 8 16 44 42

if) Brook Field DV-E VISCOMETERZ, 61sp, 1.5~100rpm %12 4%
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B Ao 28" Hi-FA A59] &% 9 s e HEAY A3 § 294 Yelhgio] 48]
EETF 4% o)A Aw Wyt 43 FUlE e @4 e AL B £ glon olydt dEo
EAS A7) 9g HAe Alg o] 3% oo FuEo] 3~5%< w2 FFAHS At T3
25T o]Ael 2o He Wiyt A% %2 5o #EHUY
2.2.1.2 2 / Hi-FA 220MVW / A|HIE Higle| HE 7HE B4
¥ 3. % Wl w2 Hi-FA 220MVW #]3u] (%) A% 23

okA/E T H (%)
e = (T) 3% 4% 5% .

W/C W/C W/C W/C W/C W/C W/C | W/C | W/C

50% 75% 100% 50% 75% 100% | 50% 75% | 100%

15 44690 | 2,739 | 1,400 | 100,800 | 3503 | 2,360 | 174,000 | 3557 | 2,711
20 27860 | 1,732 928 30500 | 2659 | 1532 | 49,800 | 2,711 | 1,672
25 15,230 | 1,148 257 19,510 | 1,968 893 33,230 | 2,049 | 916
30 5,450 230 166 8,358 | 1,480 426 12565 | 1556 | 475
35 3,500 136 92 6,289 822 340 8636 | 1,088 | 380

#F) Brook Field DV-E VISCOMETER, 63sp, 0.6 ~“100rpm

Hi-FA 200 36 Grout &) ZH5238] HAZMNEGaelE HAZMMNECateltE

0 —— /=0 4o WG - WG

o0 = g7 V-6 350 _ P )

ﬁﬁu‘um ‘\ y ¥ om0 o ' 7;?:?:94 713

o F20 '\ g oo

‘ 1000 \'\ - 40
5 D 5 D ks 15 20 5 0 % 15 20 5 D k3
2H0) E70e) Ente)

Y=97259 e "% A F® : 982% | Y=7793.8 e YK AT : 94.0% Y=2986.3 ¢ % AN F % : 96.7%

(a) Hi-FA 220MVW 3% Grout®] w/c #jgv] ¥ dx =4

Y=155356 e 0¥ A% 957%

Y=52935 e 0% AF % 97.1%

Y=4032.7 e Oo°% AL 98.1%

(b) Hi-FA 220MVW 4% Groutd w/c vjgy ¥ A% EA
% 3.9 4395 A7(a)st Zo] A g gz B3 4y
Y=289014 e ™% A% 96.4%
Y=4851.6 ¢ ¥ AN FE :99.7%
Y=4476.3 e *1%% A F T 98.2%
(c) Hi-FA 220MVW 5% Grout®] w/c #jgr] ¥ dx =4
3E 39 A%E Vi@t 2ol AFdSs agEs 248 23
a9 1. Hi-FA Grout®] djgtv] e} 2E=w®ste] mE e 54

3% 3.7 29 1A YE}Eo] Hi-FA 220MVW Groute] A% EAL Al&Zy &% ot 71 A
Tt gEA ddE 1 gon E-AHWE H) ¢ Hi-FAS A8 &Zo] W} AxEA4o x2S g4 & ¢
ATk L A3 Hi-FA ARS#L 3% o, AHE2E W9k 15T ol gl HESAel & dojvm g
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2.3.2 SHRX|

TAFANGE A5 2ol 50 em, /L Fuolsk B A7 kAW Fol fFolt i Au o
£ Zol: Hi-FAE #718 Grout® A2 FuolA 7hed mels AA A3 19 3ol mele
W meFel FUAA B3 fA5E ARE L+ o] YRRAFAAE IHAA] FAF 5L

7

Hols Zlog ded

2324 FAGANGNA AET A4S g BFolt AZL AP B Fol= Hi-FA Grout
2 Al AN JheE tutelE ol 23 W 1Y 49 el Hi-FAZ #7He Grout: W= 3
A AEHA b fEA0] Fob AT ARAL WAL FEAL P4S 2dsW AEUE
248 5 Ak A40l HeFE ARWIAE WolA: Qo 4

a9 4. HEA

2.3.4 HM/USTEY
Hi- FAZ 27h8 Grout: 19 5.9 o] Zege] dojun g AFATHE nln
2.3.5 ZI|LE

23}

i)

¥ 5. Hi-FA Grout =745 A

=7 % (N/mm?)

W/C Hi-FA A7}
o0 % =x3 % 0.
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¥ 594 vEld v W/C 50%, Hi-FA 71 3%(E diu)2 A 23k GroutE Al g3k 23
0%= Uehwon 34 74 AEE 717F 213, 265N/mm’2 27| 457 $5e oz A5

T RH Hi-FAE #7138 Goute] A-$ duF Groutol H|3] HAo] =1 f&5Ao] Fo}
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2 FaHo= gt i EY 9 st 2dS ofrlsta k. & AAE< Hi-FA Grout= 234
o2 Qs AMES] A7 =49 &Fo] Ao FHLAS ST, AHE] AFoR Qg g &
A7F AA8 HAaEE 54 /AL Ak 844 dFS Ay EY] 98 pH, i, olsAS SAHATS
24 FHd 9 AR nAE S Ao R Frrstaar gt
2.4.1 AEII7 % 2
KS M 0111 7+A8<S #arste] o53 Zo] #AGAT AE X2 AR FaAzA &3 37
Hlo] AR stlal, =9 2%+ 20C£2TE FASES dth FAols 78, ol Ax & AFA 9
AEzAN AFH Ao =77k n=w ARsa dWel i Aol s AR Py @
th pH meter= 74 #A el wel pHE FAst7] 98] Hlol AWl AAgth. Bes A AR A
85 AFAst A4 AH
- 3¢ Hlo]# 574
- 73] 50u}2] (Guppy, Poecilia reticalata)
) A=ol, RFeld, Ak &, -9 3%
L A BAAEA, WEA, HAUFEAEL, TS, v 59 54 AT 7Y gol o
- AHME T22--EA 50g, 100g
- Hi-FA Z1&}$-EA 50g, 100g
2.4.2 Algl=AHe| A
NPzAL A fAEA A”ee Aol Bldehy B AFe Ae AWE ak-EX 9 Hi-FA
220 MVW 4%%& 7}st Hi-FA GroutAl & Hlo]# el 7} 50g, 100g= FYsted 2EA S +do4

!
AEE pl, G, o5 A¥S B HACE v, B maug ek

2.4.3 pH Z1}
X 6. 5/ AME F£&9 pH A5 (50~100g/3 2 )
Grout
A ) Blank Normal Hi-FA 220MVW 4% H] 31
50g/3 ¢ 100g/3 ¢ 50g/3 ¢ 100g/3 ¢

0 7.67 7.67 7.67 7.67 7.67
60 8.05 12.11 12.14 10.33 10.34
120 8.10 11.89 11.90 10.43 10.45
180 8.11 11.93 11.98 10.82 10.86
240 8.09 12.08 12.18 10.88 10.85
300 8.10 11.98 12.09 10.90 10.88
360 8.08 12.07 12.07 10.95 10.90
420 8.06 12.14 12.14 10.93 10.98

=A717] : pH AAF 7]17] + ISTEKAF P15 pH Meter(KOREA)

E 6.0 YERUYRe] & AME 50% o dURF IffE
Grout(4%)e] & zteoli= AHEZE i3 A7 =429 wa S7F A3
M, o] Aol= ¥ FFeH B FA=A I J ol
}

=g
=3
TSk Groutd] FZ=RHY= T/ g3k Zol7f N Fa% 2498 & AU

o} & AWE 50%°] Hi-FA 220MVW

| gags Ae < 5 e
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5 (50~100g/3 ¢)
Grout

H

Normal
50g/3 ¢ 100g3/ ¢
0.1 0.1
206.0 213.0
58.0 61.0
30.0 32.0
23.6 25.8
19.6 189
155 16.7
14.9 15.3
15.3 16.9

Hi-FA 220MVW 4%
50g/3 ¢ 100g/3 ¢
0.1 0.1
6.2 10.5
9.8 10.3
13.0 10.3
10.3 10.5
77 10.9
5.1 10.9
5.0 10.9
5.3 10.9
154 154 5.1 10.9
14.1 14.6 4.9 11.0

: EUTECH INSTRUMENTSAF TN-100(SINGAPORE)

E9] §&o] Ao]
i-FA 220MVW-&

1

AL&3E Groute oFF AA 3] &=

2.4.5 0{SY AlE Zn uF

el Z-zy 3] 10vkeE B al 7 A, Al HA vlo] A = dRE AR
Te-EA 50g, 100gS Tk, vl HA, oA WA Blo] A= Hi-FA GroutE 50g, 100g< F 9
sle] H WA ES Fask Ay ik AIWE TJ8$E 50gS Y2 Hlol A= 100%] 10vke] AA x| AL
3, 100gS B Hlo]lAE 70l 107kE] AA AAFEQJATE Hi-FA I3SEAE 92 vo|Ad =

420 $-oll 107ke] 5 9mke 7k AAF = Sl

o]=ZA Ald& 3¢ nvlo|A 57 E
= o) (e}

_1?-; ]
A

Hi-FA Z2h¢Es ik ARE Je9-Ee v
Ak AHE T EAol A s 04 &Wﬂ
[HES] ¢gte] Ato] Astel &
W, B¢ 2 Astee] 2 9s 2017%1% HWoPO% 2734

© - I =

A

’
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8. AIMIE Zehf-EAS Hi-FA 22H¢EAE

jatod)

e W o5y AW A

ANHE 89 E Hi-FA 8%
50g/32] € 100g/32 € 50g/32 ¥ 100g/321 H

COD 23} COD 23} CDO 23} COD 23}
Kl A} AfEA s AFEASE AFEA S
10% ¥ 200] 3} 200] 3}
30%
40% 6vte] A A} AFZ ol
50+% 2vkg] XA} 8ulE] A A}
60+ 6vte] XA} 9ulE] XA} 20013 | =289 £F | 20038} =249 £

]

|

i
iing

o

705 8ukg] XA 10uF2] A A}
S0+ 9ulg] XA}
90+
100+ 109}2] X AF
1204 200°] 3}
180+ 2008t | 1mbE] 2 A}
240% 22.4 22.5 17}g]
300% 34.9 5vle] XA} 55.9 4v}g]
360% 68.1 9ul2] XA 71.3 5v}2]
420% 88.6 9uta] A | 100014 | 9nkg
1. A/ E Z28t$E COD= AYMEZ HF7]deol2g COD H3l §l.

2. COD #A} 717] : HUMASA} HS-1000NP Water analyzer(KOREA)Z= =A™ ¢ 7} 20~ 100ppm

2

At
A
A
A

(

(

(

=t et | |t et | et | | ot | et et (| e | ot | ot [
i DA DA B A DA B A Bl A Bl DA DAl DAl B A BuncAl Bino B

m Y
KK

A A AIE 8)E = W AMEdAM §EE 7t o] =avldl JH 2 fdem AEd Ao
2 ol ARIE TJ2ks-ES] A £ § 2 vtE g0l FEVF 1254 ASsid, Hi-FA 12k
ES A MAs] Asde & g A o] Aert A Eav)e AE AIbe AAsks adlow ddHn

0|

3. g HE A

3.1 XHIZSHAIE
B =Ro| A A7h% Hi-FA GroutdAl S o]-&3ste] 2% 008% ol 2E AFS AAs] A5y
el B AFT A e ZF AFE T Edd wE agEAY 4 Mol FYF, FAALS &9
AT AFSE Y BEA Q] EAEe} BANE Awhxe thgd 2
¥ 9 E3A ALY
TE 3 A ¥z T ¢ =9 Casing
e ID. 1200mm el A H2=0] Abe OD. 146 mm
B Hihgt 2400mm (D 20730mm) e ° ID. 135 mm
B2y A AMgE By RAEe} A 20 gy 2o
125
steal plabe OO0 ;(]. g— 1 @' Z= H] 71:1 }—
| T )| o) | BAER
(t/m')
20730 20 16
wepie | XS
G5 F ZH=H) FE
A (t/m)
1.92 0.47 0.32
a9y 7. EYA RAE ¥ 10. 28 A AwrzxA
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