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Abstract

Laboratory experiments are carried out to investigate the permeation mechanism of ultrafine cementitious
grout in saturated soil. Grouts with three different water-cement ratios are injected into a vertical water-saturated
sand column, and the degree of dispersion is evaluated by using breakthrough curves obtained from the relative
concentration change with the effluent pore volume. A three-dimensional spherical injection experiment is also
performed to simulate in situ grouting. All of the experimental results are analyzed with the flow and
concentration transport equations, which take into account the dissolution of the cement constituents in the soil
pores. The dispersion coefficients, effective porosities, and mass transfer coefficients are the important
parameters for predicting the degree of improvement in the target. Our approach could be used to develop rational
and efficient design methods for grouting.
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Fig.2 Change in the cement mass due to hydration®.

Fig1(@)D 1 7 NEEBRIZHENT, 17 2ONEIZES

1.5cm DEFEI Y 7 7 VL4 20 @ &2 B i 72 < $:5 L TR A
L, TONEICHE UL a f£E LT Fimd b O ENER
E1T- 7z (Fig.1(b)). HEAREIZ A T 2p i ETr 7 v
FABIET D REFHANCHE Lz, AR THRELICH
PIWEESL, N ot Ay NMREDZ 75 umS 50
TARBFENL TERA Y MR ETRNH L, & O P g
LCHTLNDOEAL P ESMZRE L.

2.2 EABDOBEKYE - REDBE

o B g o sR EES 1k AKPE I R o X v F DSy
FICKRELSFEIND., O, BEEE2E 2 - BEk
S A NBREIEETEA LR Y T E SR E
B L, BEEE &R - EKPEO B LA FETICHE L. Fig3
WRTHEZFELEZES 7Tem O 7 7 JIVED Figmn
5 W/C = 400, 500, 600%D 7 F 7 k& W FI &R > 7 T
E, Aoz 2 NEEWDE VEBKTEEL, O
REED T FEAKRMB KRR E M LHE LN W T —
il A ek Bk 2 AT S B SR A HE L7z

Magnetic
stirrer

Fig.3 Preparation of the grouted soil samples.
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Fig.4 Spherical injection model.
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Fig.5 Breakthrough curve for one-dimensional
grouting experiment.
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Table2 Hydrodynamic properties found through analysis.
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Fig.6 Two-region model.
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