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A Study on the Infiltration Porperties of Cement Grout Material
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SYNOPSIS : This study is about penetrability of Micro Cement(MC) used for ground improve-
ment. In this study, the characteristics of chemical grouting such as solidification, penetrability were
analyzed experimentally by changing permeability of ground, grain size and relative density of grout
material. For evaluating applicability of grout material, solidification test and penetrability test were
performed. From the results of the tests, effective solidification ratio and penetrability ratio of MC
was each 75%, 86% to be excellent when ground permeability was in the range of 10 and 107
cm/sec. Otherwise, those of Ordinary Portland Cement(OPC) were both lower than 50% to be poor.

When penetrability of grout material is needed for improvement of dam foundation and soft
ground, application of MC is much superior to that of the other materials. The results of the
grouting tests in the water flowing ground show that solidification effect of long gel-time grout
material is excellent as injection pressure increases when groundwater velocity is relatively low. But
when groundwater velocity is relatively high, solidification effect of long gel-time grout material is
very poor because most grout materials are outflowed. Therefore, as groundwater velocity is high,
effective solidification ratio of long gel-time grout material is better than that of short gel-time
grout material, also penetration distance of long gel-time grout material is longer than that of short
gel-time grout material.
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2. NMIEA Feixie] 7|28 Y

ANAEA FHAE AN, EFEY T/ 2 g g wet B8 - 383 S4o] Aojsiy, HE
Hoz AlRHE FYAE TEA= S ] OPC, Micro Cement(°]3} MC)9} 21 F3 &4 EXEA=
<@ 24 Colloid Cement 5] Ut} 1‘5: T e FulelA HE&3ld o8 AFES ALy, o
ol 83 - 38ty 5EA4L oz o (AAFE, 1999).
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MC 2 Colloid Cement®= OPCS wa7tx 2 27882 FAEH glow, 437 WAz 9= 2
# FANZAM AR dEAHQ EAHAdE ¥ 13 2o MCe &v|dstgozy x7ld 884
ol AUAA AW HFA As/F @7 i 27 FIHE £EXH0] JFIHEE FUVIEE ¥
zA3e Aol #7s.
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E 1 AHEA FAAY EEE FAEH d(EH: %)

MC Colloid Cement OPC
D Si0: 28.5 262 20.3
@ Ca0+MgO+ALO; 66.8 67.0 - 69.5
F7E = @/D =14 2.3 2.6 34
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Z} el YEWHE=A AHEY 84 AWEHM did FHUES I7HFEoE #Esta YRR
o}l 2 74X MColl #3 Fx o F7FAL fith "M, £ dFdMe 5 AdHE S 71Fe2 £38
Hrrslz12 3y, 813 549 dEHI ANEgEGe ¥ 29 2o ¥ 204 & F dKo] MCH Col-
loid Cement= OPCol] HlajA v]$ 538 ZEEAHL Ueldlo] O3 $EZN 23 =7 2EFHERZ
Tl & Aol Yyt ot '

E 2 AHNEA FAAY 23H 5A4A

KS#34 Azt MC Colloid Cement OPC

v F - 2.94 3.02 3.15

v ® A4 (cm’/g) 2,800 )4 8,150 6,620 3,250
250} W/C(%) - 305 - 293 28.7
o 7 =22(8) 60 °)7 205 195 170
= FAAE) 10 o] 3} 8:05 7:45 7:30
W/C(%) - 50.7 49.4 . 485

o = 19 (kg/cm”) - 162 162 61
B = 39 (kg/cm”) 110 o1 356 299 202
79 (kg/cm?) 190 oA 535 480 264

289 (kg/cm”) 290 ol 4 689 570 405

23 OIE,_E_ i g At
cgz T Y gAPYe A9y a9 Ee duddy LAY A A% F, A vlAgs
,AAEge) FEAAT 2 FA oM TR FATe) vlEH FHHE FAFEERRILR)

-298-



o] A4 2 Wty a7 EL] HAL FUetn AGSH S ARG & dAFd AgE A9 A=
BA Axs a2y 13 gom, AlgA8E Particle Size Analyzer(Malvern Instruments jit$ Mastersi-
zer Microplus)& Al&8tgch 2A &8l A 4 BAste Aol T8 HFoly, TS
thibR)o] FAAAASLZA SLATY FAA7 W TE BFE YA FAAFEE] AAY, FAEHE
o] ATt: AL A FQIAe Mgdo) Folxy] wFol FYAY &4o] ol wEM, FF

N
Qg zolx FANAL WAE o FAHT

‘D =

ot T j =1 ///- -t il

“ P

7

E Hoog
T » Micro ; Micro Cement

T =4 L .

Wl // L Colioid ; Colloid Cement

] OPC ; Ordinary Portland Cement
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3. 4= ¥ QHANBRE

3.1 &Y =

B Agde dFolAe A FA4EE Adstx 2o did FAaFHe oo g FUAH
Ag Totstrl A% dgozA EFA 4594EAP7E 84T 47 400mmx Eo] 500mme] of ¥
Azsted 4EE FAt o] A AL YHANBREE 7R 50% + AE 50% &4 4
WE ARSI L FAAE OPC, MCE AH&atATh FAAY 25& 20TE #AFEA A8 44

, FAA FRA o 2yste Zze dPAdel wE 4, 7% S8 ddL2 LA
mel 29, BF, L& ANOR URYE, AAFE AVAE -15m2 Aot dHE FYoH, F9
E£EE 14/min, FYFL 100 (A% 5¢, BY 5¢)2 HAsn, §AFIYL Skg/em’2 AR

71 e 2AM 1248 % AFAE AEE AN FY F o2 #ol 9% AFH L (Thinwal
-led Tube Sampling)& A48 ZAE(FZ 50mmX Fo] 100mm)E A3 AHF MES AP
dEAEFA =G FFATE FAAT &, 28 2 JFA AFAAA 27HA AL AAxPe= 3
o 4¥¢& FPsAT AA, ANHE g FALE AR AN ARS FTAF Fo2 100%
Aol FA, Awtel At 5§ WUt gle AF@E@OANLE AHFAHALRLETR,
2001).
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3.2 CHAANERES 4

E AgoMe 7teRy 50% + AE 50% £ AERHYE ALy, A= EAdnE ¥ 39
vehiglen, 223 EA4& ® 49 Yed vlel ooy OPCY MCe FAAZAMe HEe84 HE
AsA oleh o} o] AT

E 3 UEANEEY A=EA 2

o Do Dao Dao Deo T 34 (%) %4
Cu Cc
A% | (mm) | (mm) | (mm) | (mm) No. 4 | No.10 | No.40 | No.200 | &%

HE®R#H]| 003 | 007 0.09 0.14 4.7 2.0 100 100 100 20.7 SM
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X 4 EARES B 54

Bl F | 7 amax(g/em®) | 7 amin(g/em’) | A2 FAF R AL E)g/cm* (%) | 24 A4 (cm/sec) | E38(%)
z9 1.634 6.42%x10" 34.1

2.70 1.712 1.439 BE 1.564 438%x107 39.3
=& 1.498 550%x10°“ 452

4. 1Y X HTY AH

41 i X AEZER :

224 AP AUFYALEA el AEHE wHoR GAFYe) st FUuA ARET o
AT 1AEE ALY Y WA WPNEE OY EE 23850 Hold 9B Yoz
Folg FUst AR ROIMY FAFQ] ENE BHNE o NPAAEL 1Y 29 PHAYLE
¥, 2000, FAxANE R4ES UE, FAG, THYE, 32, FAA g, 3479 A2 B o
FP JYAA} Uk B n@Y APAAE NEY FF L 232, FAA FF 52 NP2
o AEAAL, AARE JERHE Agsgon, BUH 54 L A=REE 220 24 w3
o 2E& R WFE 344 FYBSE o AR 2 Zo) FoU AYHE nsle FUEE 2]
£ ¢ 400mmxH 500mmz #4 ¥ n@A I4¢ A% H4Y + U= E=E PYY 5 UE
2 AR, 29 20 GehiRo,
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a9 2 33 2 AFRAH A-ERA

NEE EZO 489 4T 0 O ¥ Ezo) AAYL HT, ARE TANY F 24P
of Ao o3l A AAE g7l A, BAF Aol FYHGe BATYE WL YW ¥ U

A ctelel Fqlo] A3 HES 7] AT FETHL VA FUh

4.2 AlEHAE

FAAe] wgnl s Ao 71 Bo] ARFHT Y 200%E VIELE g ¥ 59 #ol HA
Roern, OPCY MCE A48 A9+ AlH AF o HAAPE 8] BsEAA(Sodium Aluminate)E A}
£
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2719 WigAF A 2 (D3 2ol nF&e H7Hdo

=) 229 Fo
ngg (%) = “HLEERAAIR W

AFA Y HAA B
r—TO] XH—‘_‘;}.D 1@"
2z ARy

®5 3124 2 AFE AEE FAA wgAH

Sy u)) 3 ] 31
FQ A
E(2) T A (kg) A AHAZ B2 e H
oPC 320 160 443€ AsiAM A 35 A (Sodium
MC T390 160 Aluminate) AF-&

FAE AN M dnz oz ALEHE OPCY MCE dg9Mez F935 3, dAEE b3
Axe WM 3FF, FUYGS FUIZZ JASA sz, FUAY EANAEHE 20062 AAHd}A F
&, TYA FTHA @& OPC, MC dgde] 1448 Hrtsl7] 98 22 E 67 Zo) AdS AF
35t

B AGelME AMAE -15mE 7HRst) dHYE FEd ma 293 FHolME 1.9%e/cm’, B
B ME 1.97kg/em?, =&8 AHojME 1.95kg/em’2 AL A3t Cell Pressure2 7+t
(WA F5, 2001).

E 6 A R AFHE ANPE AT A¥AE

HHE EF | ANYREIS) | F9A 3% | (Jikae | TON= W3
£9(341%)
4 E OPC, 1 ¢ /mi ~ OPC, MC=
) 1B $(39.3%) MC (5ke /Cmré) 15m ARERA A
= 2:(45.2%)
2%4 A¥e FUAE OPC, MCH @e9le tgoz s, PEE B3 3=d Bad 3557
FAGE 2~kg/em’, M W/CHE 200%E 4B ARES 338, YA FR Be 79
Al %

454 BAskg
FAA AN FAdo) g8 AB7 A2 =X YES JYUE) Fodo FYBL £xo) Yol
A48T IR YO JHGech @B, BEWIN Cement U2 AT/ ASWA FEG ol
488 3% BT 4ue WETFR AdNoD EFUES UBE YA Sy Awe] 4TE
AR B AALE HGHeH, BRFAEE 4 % 2ol AU,

4 @o)q RANEE FF ARL AREe AR FIL)S FaY 44 T & Ao

ek

’T‘ET{'O\:]%(%) = tﬁjg_}\]ii 29 iﬂa X100 (2)
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4.3 DUM AJEHAT
E 69 A¥AF 9sjA OPC, MCY A8 AL FUsld A AlES A8 A a9 33 2
on, R2oE 1FA AHAH OPC 2 MCE FUAZ AL A AUUE RED 273 2w
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o ¥4e YAt MCS A% 4Aa7]17F OPCAl HlshA g=be] =77 wlAlsty] o
o] Hojub nALo] Estrh

ol B 5 glEe] OPCe A$E YA E4A57 10%m/secHEYD A $ole

}04 zAg] X, 10°~10"%cm/secH =S EFAFE AXA HA zlE%M E7bsste] 1
7é° o] A3 Ast=Es Roz veigd. &¥, Ak AYUEd B FFAFE 107~10cm/secH
=2 %}Am A% MCE E444 10%m/secl 4T AEF o) J@3tod @%01 $4% Aoz B
AAuZ, W AF5SF 2HE 98t 7xAwe 8RS ANE ASE VIS TL AFE IF9
AR Y EEASTE 10%cm/sec £7 BEbE MCE 2899 & 3te 2o untgad 3o
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o L b —+—OPC | o 1] ——orc _*
10 niss Sl ~e— Mo Cerrent | 1111 10 » . H_fhwfrm' H
oL i ﬂﬂ L o " m{ | Tl |
1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E-04 1.005-03 1.00E-02 1.00E-01 1.00E+00
£ (emy'sec) S ASemsec)
a9 3. RIEEXR Aute] RS W OY 4 REEX Ao B&AS W
g fFERAE W3 Ue I5FUe 9

4.4 {TY AU

FYzdd =& OPC, MCH z‘Eg ANdARE a1y 49 Zon, AEA ANIA Zu Al MC
o A4E Awe BEASA 10°~10° cm/sec‘?——l 34 7Ad ARFAol sbsatRAT, OPCY B+ Al
AE A7 AgAez A7) @Fe] AAe] FLAFT 10°~10"em/secH = %uﬂoﬂb A5F0l
Ehsstn, dEFAEE 3EE SUoE Wﬂg F 9t B25AF7 10%em/secE B 2e £
= 71&%}%011 gg c1ekes A FA MCE AHgdhe Aol AFFFE oA F& AFNT oA
o) AAYE FAAL F A& AR A}EEE}. a8y @AM MCE AHEE ZBgde 23e%
AN FYBAS HotEn FEF BEARA 2 AWMRAE S APF FIAE s BR
g 9A AAstefor & Rtk 5 F, 1987).
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5. SXE 2€AME

5.1 7R

AwEg gy e Bxsln BRAE AN gAes &) dEd nxe ses FIE 23T 53
Auke] At AFol YL AS ARFJe] B d& BRIk FEAFT RIANGL AL
2 FAA ‘4175}"4 4437 Gel-timed] Wgo] We nZaR JE 9 FFTE~-FUG~-FAAA F
F~gEnde 599 AVBAE =239 gFEdM FIEAAE FUAIT] G Aeold dH e
2 AWEA —’F?JZHE Gel-time 24| ¥71%387] W&ol Gel-time Al &0l ER/AA ko] A
253, T4 Z29E Y988 E SilicasolAl FAL AHEEIE Bk B A@AME OPCHitdad 3%
gt MSGMC+7 22tk 3%) 27FA & AH8-staith
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5.2 AIEAE

AMPAME MCE FAARE AH&35ta, AFHEE 7HAH oz BY] 95t g4aat 3§—§— H7rst
“t} °‘?J° 2, dkg/cm® FIHA 2 *»éﬂ*rsk%iﬁtﬁ, &L 10 'em/sec A= ?‘SH”Q o st
1744, 10 "em/sec AE] FHE §% 272 F49 Aol w2 3712 Ao EH?SPO# ld—% A
3] AZFRE~FHY ~Gel-time(FLAZR) ~FEZL2EY BAS -4'9}‘0}_17_2} a3k,

¥

5.3 AI*‘EP-F

FRFAM FAAEEAH &0 FdiF
7ézfé(Gel time 60~90sec) FUA} FEILAE ] i
A9 (Vs = 10%em/sec)ells SFE o] A9 2UAe] o] gRZ %Q"
dol 14agH7 EFES ¢ T AT mEA, FFol mE F Ge
e Aoz Addn AdukH 02 Gel-timeo] AR3] &L FZAFPRUE éf‘é»} 2 o] Ge—lme
A7 AFANE 22 FEIEER & UrEP‘Xk‘:}.

L O Jof

® 7 FFAT ZIZANFE AR

AFFP S "‘?J%’J Gel-time| 12 E Til olgAY |FEEE W 1
(cm/sec) (kg/cm?) | (sec) (cm®) {cm) (%)
) 9~12 2700 115 464
s 60~90 4000 15.0 6.87
48710 ) 9-12 2900 14.0 498
60~90 10500 185 18.04
) 9~12 3000 145 5.15
60~90 21000 28.0 36.08
1.22x10°° 4 9~12 2950 13.0 5.07
60~90 18000 21.0 30.93
) 9~12 16950 175 29.12
265X 10 60~90 7500 155 12.89 AR FL RE §F
‘ 4 9~12 500 4.0 0.86 3 AMEZS FAY(FUATSD)
60-~90 - - - diise] A7) R E /E
ol o] F&Fo] AA FUAY 84 FAo] AZ Ao EHA £98 FIAE AFA2

]
AbEte] B 3ES AT F OPC e MCs 28 54y FAAE E{Ho2 Agd 55
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Hol & AREAGIHE EHHo2 A47 A5 Ao ATk Gel-timeo] %3] Fe FARR
Gt 9ART Bo| Geltimes) ol- BE ARE FYAZ ATAAE 43 FEIIEE ¥Y F 2
t Aoz BudAn, ot Gel-timeol UF He FYAY 3L WA Fd8 FYA EFIA 35
7 Holea A FYHE FYAA Bolet AL AVAAE GYBE NAE Aoz wAY
6. d&

ARAEA ZYAE ol 48 AFS4e) B YA A7E% e} gL FAY AL =EAG

(1) AIMEA FYAQL OPC, MCo d=®4 A, Dyxoll sl@sts 42t Z71E 17.1m, 42mEN
MC7F OPCell H]sjA oF 4uiH = vl Aste] Ao AFE7E a2 F5E ZFfde MCE AHE3
T Aol A3 Aoz dAddr

(2) ARMEA FAAN HAEAHE @ﬁ&-}%‘é Brety] Hste nAA AES AAE A, RHEAAD

o] AU Ee B EFASFE 107 ~10 ‘em/sec WEAIZ AS MCE 444 10 cm/secol A
FETAE 75% oo 1A $4% AT}E Yeld ¥hE, OPCE 10 %em/secl M e FE1E
£0] 50% v|Rte 2 AL BoAe ASZE YEIET.

(3 »FA

ANgo]X REEAANS] AUdzd @E BFFASFE 10°~10"m/secE HEA Y B S

MCE 5545 107%m/seclld AEFYL 86% olFozAM FFEAC $53YAT, OP CE
10%cm/secI M E AFEFLo] 50% PITto2A OPCE Al&sts AS 488 AFF o 2
AL Aoz Ao, _

4) 24AF 528N A1 fEo] MESFE Gel-timed #FA 3= Aol FdA F4& WXz 1

A28 Folt o aRHIYOH, Gel-timeol 9~12% FEE UF & FAYEIE Gel-timeo]
60-002 A= Yol IFAUE AolAn FERAES FoAE o2 yedeh,

6) o4z ze AE FEHoz BAS B o W /2% 2 ddxwte] nAL A6 FUAY
2ol aTHE ASlE MCA 22990 EANY Aes BUHW Hu, AAEAR AEH
Fo T £RA Hfza}w £ ¥ A% FRaTAY SAAE 088 14 A51IeEL 4
Astel te] AFEFE AANZ F oS FARAA AT M5 E MCA BATHSEE A

Agozs WTFH ‘H-:LE}—?—EM] sg Aoz Bed,
6) & dT4TE o BAAY7) AN FARH, 444 L FAA FF) e F o A 2
99 HerE) UF F7HHQA APV BV Hez AgHI]E sheh

#Atel =2

2 d7E 201EE FREALEA} $AAATL2E) Ao g A2, olo) 44T AE =YY

BUEHZYL o]8s HH ey AAd
ATR A, pp. 85~100.
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