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The Injection Characteristics and Environmental Effects for Grouting
Materials Based on Cement
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Abstract

In this study, the mixed design of grout with high strength - high permeation - high durability and environmental
stability as the state of the art in material field was performed. Also, the subjects of grouting, grouting effects for ground
conditions, and environmental effects were analyzed. According to these results, the fundamental data will be suggested
as a design of grouting in the field application. The physical, mechanical and chemical characteristics with particle shape
of the grouts were analyzed. Then, the gel-time of grouts, which is essential for workability and permeation range, were
controlled. Also, the laboratory model grouting tests were performed to find the characteristics of solidification,
permeation and durability with grouts. The ordinary portland, slag and microcement which have been used in the
construction field were evaluated for the environmental effects. To find the leaching of Cr*" characteristics in cement
grouts, cr™ leaching tests were performed for the raw materials. Also, the results of leaching test were shown by
surrounding environment. Then, the unconfined compression strength tests were performed with the homo-gel samples,

and the amount of changed Cr* was measured by curing solution.
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H & - 2.93 3.15
2UE (cm/g) 2800 0|4 8070 3250
- W/C (%) - 25.5 25.5
Z ZH(R) 60 0|4 195 170
BAA:E) 7 0|5t 9:20 7:30
Flow (%) 11045 112.4 113.3
W/C (%) - 43.5 49.7

o 19 (kg/em?) - 177 61
Z* 3% (kg/cm?) 110 of4 315 202
= 79 (kg/cm?) 190 0|4 509 264
28Y (kg/cm?) 290 0] 4t 655 405

HI|1E = (Al203 + Fex03 + Ca0)/SiOs EIE Z>1.4 2.3 3.4
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iy EO[ERIAHE Gel-time(sec) HZ (cps) B 2
Hs | qaanss | g = - - P
=22 52 e
No.1 28 30 43 21.5 9~12 EFES «2H =4
No.2 (20%) 43 21.5 50~70 6.5 —ritE=46
]
No.3 21(15%) 35 45.3 151 3002 ~360 6.5~7 —FAEE=37
b. EEEXEMEAHE
et Alg) B(q)
= EO|ERAHE —{ AL H n
ws JMACH3E s = RS Gel—time(sec) A& (cps) (-t
52
No.4 35(25%) 25 43 21.5 50~70 7 HHE=46
E 3. FUUMAIRES| QERE E4
EH{%AIEE Dio Dag Dso Cy Cg %P—}Ec';(%) §(§
(mm) (mm) (mm) No. 4 No.10 No.40 No.200 =5
Bt 0.4 0.6 1.05 2.63 0.86 99.30 85.41 10.24 0.70 SP
el | 0.12 0.35 0.48 4.00 2.127 98.07 98.29 37.44 6.68 SP
* Dipt SUMEE 10%, Dip SUMEE 30%, Deo: SUMES 60%, ASH %, Cp TEAS
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LB e 1.49 25 43.2
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B e 1.74 97 33.6
S8 S 1.50 25 44.3
STtz S i 2.69 1.63 56 39.7
TYs S 1.75 97 35.1

AR AR A-ER

162 19 xM2s

=K Bele =2

AR 2. DEY AIEER



@) AEYY
O EX(g480mmxH 500mm) FAE ZA3ic},
@ HAEE FHlste] Exo A& A2
Z74 3
@ HEES BeiFgoryy FFEE It
@ FATHES U YA 4zt %Eoﬂ AA3},
© A% B s, rgtel A FIgh]
A Fgick
® "ol AEIAN @ 2A S 7|E %Lq
@ 2249 AHF A=) AHuE Fand
&ol2t Frh

eETAE(%) = %c%ﬁ%?xmo Q)
SRS AAR G Bgste] R AHE

Y
2o WAL 2359 DAHO) BEE BesAA
£0] 10me] 5749] YFO2 hiro], 7 Hpo] HHe
27 Fojo) Yt e UA DAY O AHoz ALg
Ak Y F AR BE 2718 A8

33.4 2AA 7Y

(1) ZEAES FH

2 A dofAs FEAZ BS 383 9k o) 9
T Fo NBAQFHLHOZN, TAA| Q] TS s}
7} Hal 224G NS gt olaY Bz KEE
Hhoba] AAAIZEO] Ad F KRHE wo] HolE s}
o AlEE 3t9ch

(m

@) A&y

B} AT S 9] vige|r) 1:190 AdT) B/AwE
7} 200%¢] BHL Bojula 1112 E3sle] 20 13
Hog 2Qste] udE AREQl TAXQ dzet=

(a) 82 2e YHEEIAS Jfel At B

(b FEHA =E2H F0AR
AR 3. IEAIRS| R0{HF

FEAYS SRt AHE wEARE Y9¥Ec
pSemxH10em S 2K, 2H& 79, 28U tiste Q=9
SAUKS F2314) S 53l d&d=4=g Fetglon,
A& EE 0.5mm/min®.2 3¢,

335 WA A8

M A8

SR A o] AoFx|gtofAl Q] diffy EETRE FA}F
Al 7|220hS Bk AR F o8 x7of QA AF)7] 98t
ARt ol AMEA FAY a8k7)t wol g
H QAR SHEY] 9, 4718 EL S0,° o]
59 AEo= Qs AHIEA $31Eo] P} ot =] 7]
o -Fof] 7H*”*ZIHP94 Wi-t/do] WAl visfial =4 A
BHEICHE HE A, 1989 ; #&HH #, 1983) o= st
g *lfﬂ_l_i &gaml Zatoof HA|HE
T SHAYET 23] ¢ °1“V—-1i AME-E = 7 gro]
ot 2 ol EIHER HrEs E§kA sk M7t
HEE GAE A7 [E A0S W3shHA FAjof
EFANESL 2 FHE AY 5 7] gRolek Y7
Ag B AFIEL o2 77t AL 8 AR

e LAY L A NPl A ABS olf
sto] A o|Usigst AUZPES vl mIct

@ A@A

Sl oF 35/ £ o 2% AR SejElo} Yo
AHIE S3tEe] dsle] 7b 2 e njAs HRe
MgCl % MgSO40]7] thie]) heizjs=0] of 108] =)
MgSO; 250/ £ S e ARl A1, 17
A 2 AR o] o8] AZE A HL gSemxHI0cm
2 4ol Zhzte] FFUR 2%, AdUE 355
o disted 6718 A=ksted 39, 79, 289 AfEt
AAAA Y Polaskmt A&EtEs 2ys
Ach A2, 1999)

AUEN M SRY = S4 L 8:HX g8 371 163



34 B3IHY MY

341 7] &

£ dFoAde FAAZE AR e G4 oRE
B7rst7] 98k SE2AE-S AAETh A2 o
7IE 3AHAEEEAEE, 20000 F3 L o]gs)
Ao, tFA R N AR Y ofdFdR o] 1
BAH FAUsol whet SEAHE AN o
2y 249 vtoa M3 S49 o)A o
T BT 28T £ Qlong off FAEA NEL

£ 2UA oy FrtnA Wk

342 AJRIEA FiAle] AAg @ TR A=A
o A 67tz F &EAIY
() AEA= 9 3y
2 g7olA ARE AR Aol dnty oz A}
THOAE AMEFOR AXLY] BEZEASAHE,
12EHYTAHES} Xo|HAAHEE A5} t)

@ AEYH

& A7AM = AHEA 2L ER A 671aS
SE5S Bty ol YR 67128 T A
d7} pHHsto] w2 67138 §-&WslF A1 agn
JLEZ} AEEe FHEH 2 EAutere 9
3 TRAL AAste] AXHE 747} 2o, AESE
3to], AX|Hof| whE Tt E FRAS] Y&yt
A 6713 F §&FY BIE Agsch

O 67138 % A9

S A2 AR FRE Sl $71ES B
ahal B4 & S M JHR £& A7) A
2|7F dasiet A 248 3 AA e Mg
e Tasol TEAE th2n 4o Cr, Fe 52
AL - At e, AL - A BUY 58 F48i
B AfolMe RHFO R ARSI AL Fal #9

ES5 HEs 44

Me ARgstel A@stgon BAYe ofdle 2o

@ A2 2~5g2 lo]#o] 'Fof A4k I5mi} A4k 45ml
g shaic.

@ AAHNE B HEE uo|AT o83},

@ W8-20) 5~10mi7} & w7kx] WHe) B F
ghet.

@ waBetiao] Be F 100mi2 2

® 2H12 1L.oum FH el et 3 2 ojolg
ARgste] B4

@ pHY WBlol W2 67128 8%

359 48 4P 9T = A=A ol
A7t et 1 FAHE pHE F349) 2l 713
2 QlRjekn @ 2 gk B W12 @ ke sl BHA
BRI E S pHE 71202 & YL 7
ok glou), AasAe] uhe pHe| wske A”bse
¥ UEH HgS BAV} glom, B3 dunle) A4S
27) ol Al pHS) 9Pt 4~524) opabg S mhe e
LRISHehel A4 Yol AuALY) $34 82
BT o B FE40] §29 4 9k M4SN
ek Trebd 2 A7 A pHol I 67k 80) 828
4 sielsir] Sta) ARe) A5 Aol Yol pHE
HakA 2ol 671289 §EAFL AWk

® BRAY HHAo] n2 A

e E A POl BE G AR 9
@ BRAY Az vl QuHOR FATA WA
oM AMGEIE 2 wiRuIE AMgtgon, FAA A
22 SomxSemxSem FHZEE AMgshe] Aztsl gk,
BEE o 24)70] WA F FYAOH, Fao]
0E A5U4E FEe] 9% 2 671280 $HEHS
Pohy] Sistel, 2, Watol 42 FAS A7
oh UG ASE BEY 4L E 59 gou,
R A%e Ha Mg theel E 63} 2ok

CODe Na Ca Fe Alk? Cond”
pH pHs
(mg/1) (mS/m)

Fresh 5.2 9,219 2,740 450 2,300 3.5 7,268 26.3 5.4

Leachate Cu Cd As Hg Cr*t

(mg/1)
a @ Alkalinity
0.092 0.008 N.D 0.0006 0.225

b : Conductivity
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7. 084 A ARY AL
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Fonel £ 33800 | Fkolom) [ E;REE(/;MEH %ggiTHE'(Cm;MEH
1.0 70.44 68.37 35 31
Lt A 15 76.38 74.43 38 36
2.0 82.72 78.57 44 40
SolERAE 1.0 65.08 65.00 28 24
L RAACEE S7HaE 15 72.64 70.66 30 27
2.0 76.60 72.64 33 29
S 1.0 59.77 53.04 20 17
. TUBH A 1.5 70.62 72.68 24 21
a 2.0 72.64 70.72 29 27
1.0 25.64 23.52 17 13
;j Last A 1.5 34.47 31.87 19 15
- 2.0 42.19 39.20 22 16
wsEEHEAAE 1.0 20.37 18.55 14 11
jﬁzzasg“ S7HAE 15 21.46 19.54 15 13
2.0 21.95 19.99 16 13
1.0 18.59 16.85 1 9
FUB A 1.5 16.29 14.70 13 10
2.0 14.24 12.78 13 11
A3 LA AEFYo] HA| B3 Aoz whHch 4.4 Y7M Y

43 18H LAxAE

A AEE g 7Y 9 28U YEUEYEE &
A% A3}, 289 Aol 2| YALA|WES} 21.66kg/en,
BEZENSAHET} 8.5%g/em’ 2 LyERTE £ AJH 0]
A9} 7Fo] 20kg/em” o1} TFE=TF Ao E ALof A4
Ea} ARy E0E A G 4 ok ]
BAo] £ 2u|YAAHEE 0183 LWEHo] £H Y]
LWEHED ALE FHos WA 5= 9le oz o
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£ AFoAde W ASERE 31817 fatd,
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e ESA8IA L At 19 337 o, txg o
YA HA(HE /100mm)yE AME-3te, Aol
gt WskE doje] nlE Holwshgolztn 3ty

I 30Ae} Zro] 2u|PAAHEE BREXZEAE
AHMERCE Zo|HEkgo] o> A WAt oot
22 912 2uPAAHES] 24FE Sl CGAH
o] A1, Zrwdtdo] 27] giof sstz Aol ok
AHE Bla|A 317 fEOR FHEHCL

ol UzotzZT
T CH &R Eh Fad 7 28
(kg/cm?)
F22Y S22 F2DY k|
A FHALEY 19.09 21.47 22.80 24.84
ZO|YXAHE =ox
+AMALI3E SIHAE 12.42 16.46 18.21 17.29
SEIH TUSHAEY . 5.73 7.06 6.41 8.73
FUX S L & BHAEY ' 11.68 8.92 15.73 10.10
E
jﬁ@as'g— S 7.93 5.17 12.10 6.52
T OUEHAER 3.42 2.41 6.75 4.29
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