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Abstract
The dispersion phenomena of microfine cement grout in saturated sand are studied to elucidate the permeation

mechanism in soils. Three different water-cement ratio grouts are injected into a saturated sand column, and the

degree of dispersion is evaluated through breakthrough curves obtained from the relative concentration change

with the effluent pore volume. Experimental results are then analyzed by the transport equation based on the

Two-Region model which takes into account the dissolution of the cement constituents from mobile water to

immobile water in soil pores. The dispersion coefficients, effective porosities and mass transfer coefficients are

evaluated to predict the degree of improvement. A numerical simulation model associated with the concentration

dependent flow equation and the pore-water pressure dependent transport equation is demonstrated, and the

results showed a realistic feature of the permeation process in soils.

Keywords: Ground Improvement, Grouting, Microfine Cement, Dispersion Phenomena, Two-region Model

1. FALE

AT LA THIC B W T, MUl IS B [E 4 (Grout) & 1A
L CHUE A2 BAE L, kK - SREEIEIN 2 X % 7 A T ik
(Grouting) N i < FEhfi S TW 5. FEAN BT, S
WO S OBERR R W A BT 5 2 & e < JED Hu
FEHMICKRETE, FEERECEDCRTS NI T
PO Thipnz g, Ik ETFKE - KR
EOM TR LIS Ul R Tk —>2& LTAL
Ao Tng V. iz, IHEER STV 58I I
WEOWCRAE R THEE L TOHE AR THED D> TH DY,

HEAMIZIEAKRT Z AT AT MY U a)ETRE Lz
ERBEAM L' AV b« ORL T2 U D& R & L7t
WA T RSN, WRIREEAM TR E NS
B, A ERE R - AR ADOTRIMZ LY F v
fbozy va— A RNEGIATZ 50, KB LOmE
MAMEICE D72 E & LTl ok T8 2 i
EhTnws b

—J, BA Y NROBERE T 7 IR E S
DTN T WD 128, & DB A~O BN —T
7T F )R bRV IR T, B OAR B D%
b sn, Ay bR & ERBREOBEBEISIEA
AEEZR EIX R O3 L RE S, IS SO R M o
WERTEHOSATWS., LM LEE, K7 R
AR TIEA KR A XD SR 00 72 B ok
T AL NRBRL U IR OEAM B S, 2R

1=
1 LEFge R B T BB 5
#2 LA LR TR R

BYEICENT-EARNRBEEM & L TG R THFICA<
g 5T s 1Y,

HEAMO LRI 1R FBEEZ 1ML LT
Hok, fAfMELERPot A Mgy OmEERS L b
LADIENTED., BIRHSCBREBI O 7 Z 0 N3
FEFicEASND &, Figl 1287 L 9 IR H o =ik
O DAL, BB ORI X Doy &
G, REZICLDEEOIHEICLY 770 MO
DEBELD. ZONHMOBEFTFTENKRELS 2D1ZLE
HWMRTHZERNMENTEY Y, EATIETIZEAMO
RBRENIEEICREI NI EE, EABRICBWLTH,
RYDSEMNELDLZENTHIEND.

Direction of average flow

Grain

Velocity

(distribution Diffusion

Grout

)

Fig.1 Spreading of grout in soil pores due to dispersion’
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Fig.2 Experimental apparatus.

Tablel Chemical property of microfine cement”. %)

Igloss | SiO, | ALO; | Fe,O; | CaO | MgO SO; Total

0.3 290 | 132 1.2 49.2 5.6 1.2 99.7

Table2 Physical property of microfine grouts.

W/C (%) 400 500 600
Concentration
Cg (g/L) 250 200 167
Density
Pg (g/cm®) 1.09 1.07 1.06
Dynamic viscosity
g (Pa-s) 0.0058 0.0050 0.0042

Notes)  p,=1.00 g/em®, ,,=0.001 Pa-s
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Fig.3 Change in the cement mass due to hydration.
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Fig.5 Displacement of water by injected grout in soil pores.
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Fig.4 Breakthrough curves of one-dimensional grout injection experiment.
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