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Analysis of Injection Efficiency for Cement Grouts by Model Test of Permeation
in Soil
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When cement grout is used for waterproofing of grounds, important roles are played by fluidity, particle size and
bleeding. The most important element which determines their characteristics is the water/cement ratio of grout. More-
over in order to improve the efficiency of soil permeation, micro cement with a smaller average diameter is used in
addition to ordinary portland cement. Besides the mixing ratio and cement diameter, the condition of ground is also of
fundamental importance in the efficiency of permeation. In order to evaluate grout in terms of permeation ability
into ground, we need a field test of grounting, which is cost and time consuming. In this paper we present a labo-
ratory test method in which the suitability and efficiency of grouts are simply and more practically tested. In Korea
neither a test standard nor devices are available to simulate grouting in a laboratory. We devised a grout injection
equipment in which grouting was reproduced in the same condition with different materials, and suggested a stan-
dard for the production of specimens. Our tests revealed that the efficiency of injection increases with the water/
cement ratio. We also found that more efficiently injected is the grout with the order of decreasing size; MS8000,
micro cement, and ultra fine cements, and colloidal super cement.

Key words : cement grout, water/cement, pressure permeation test, injection, efficiency of permeation
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Fig. 3. Injection for permeate.
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Fig. 4. Injection State of sample by grout, (a) Standard
sand, (b) Silica sand No.6.
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Fig. 5. Silica sand No.6, Curve by particle size distribution
of Silica sand No.6.
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Fig. 7. Permeation velocity(time) and permeation volume
of OPC.
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Fig. 8. Permeation velocity(time) and permeation volume
of MS6000.
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Fig. 9. Permeation velocity(time) and permeation volume
of MS8000.
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Fig. 10. Permeation velocity(time) and permeation volume
of colloidal super.

A MS60005.t} 25 ml A% O FUB F FX8
o1} wlujgto g 72 MS60005}+ A9 vlsdt Azt
g Bt o]y Axs vwlo|AZ A|WES] 7[EF
1 Ada Wig MY 45 2 AIRY 1= 98
7HA 891 we} dlEhs AeE dddrt. Fg 10
& Z2old ¥ FSUAAE VER Zlolth. )
FollH BE TEAS AWES = AT Zol7t 24
stgout, vluigoz 242 MS6000 ¥ MS8000:}
£ 2 o7t gl ez Yeigr)

42 MEH 3AFEY

AMEE HEHHe] I3 4 HHQ)Ho] JETE
ATl IH o AMAIRE B3l ERIF + A
t}, BE ¥EH= AJHE, MS6000, MS8000 2 E&2
g 59 E dFe] JRae-HelA 7P Bol A&
T Y BAMEY] 2:1¢) YT FA=RAsH A3
< MBI AFAES vad A3 Fg 113 2ol
Vebdt), B FENT AHES] Ae- 4255 100 ml
7t AE3 & FREges MS60002 MS8000& zkzt
48% % 52%, 20l 7= 2850 600 ml & F
A3t F=2o1g 9] H|EAF| 11,300 cm?/g
4g AUEE MS8000ETH FFEEEI WE ZoR
s, Wlalgke} 739 MS6000 = MS8000:.t} oF
7+ He ARFE ryon vl AY YT
EAE VeI

&5 AHE 239Es BAMEY|Y w2} dA &
F4E 7IAA itk EAMIERZE 119 ReideMe
Zg~E FAo] 006014 5194 001424 S A
40,0100 mil$- 7HdTh(Littlejohn, 1982). o] g #A|
£ 28 9 51 Fx9] vl e f540) B
3l AEF) & Zfo)7t gle AoE AdH). 44




700

e, P, C

- - -HS 6000
——MHS 8000

= <= (olloidal Super

{mi)

Volume of Permeated Grout

0 . .
100 200

Time (sec)

300

Fig. 11. Permeation velocity and permeation volume by
grout(w/c=2).

A8 Sl A 2A P BT 5 3)
ZO)RT AMES] $YBYE WA oleig

AE

E

2le QA
AR

F20) A5tY % M g, ¢
A9 B0l A A 3 A4
A& AAS A3 MS8000ETH E2o)g

Sifto] 340 Ao et ol 2E A

g g 7L 7}04%52
&t on, Table. 15} Fg. 122 22 %
Aed 7IRIFAIEY 93 J5A
Hojtk, gelA =oH AFAATL F

kglem? 2 AAS Aitoln Fig. 129] A
lé AHE A FAA ARSIl e 05
FAGE o= AT Aol A8 A3 A
=5 Yeilie HEHA0] 3y 2 Hag
ERold 7t AiFog ARl 3

A
5]

|

i m§

A

183

Table 1. Comparison of physical performance by grout

OPC MS8000 Colloidal Super

Fineness(cm?/g) 3,630 8,000 11,300
Mean diameter(um) 13.8 4~6 4.5
Particle size of
passed 90%(yum) 39.2 <13 7.4
Particle size of
passed 95%(um) o135 ) 85
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Fig. 12. Comparison of permeation effect of ultra fine
cement.
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