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Study on immediate and delayed properties of grouting materials with
admixtures
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Abstract: In order to optimize the performance of grouting materials in soft soil layer, 13 groups of benchmark mix
proportion of slurry were set in this paper. And the benchmark mix proportion of slurry is determined according to the
experimental results and engineering experience. By studying the influence laws of admixtures on the immediate and
delayed properties of slurry, the slurry mix proportion and the optimal scheme of delayed grouting of slurry are obtained.
The results show that both water reducing agent and retarder can delay the immediate setting speed and fluidity loss speed
of slurry. And the effect of retarder on increasing the initial setting time of slurry is more significant. With the increase of
delay time, the fluidity and initial setting time of slurry continued to decline, and the final setting time increased. In order
to reasonably control the fluidity and setting time of the slurry, it is suggested that the dosage of water reducing agent of
the slurry should be less than 4.2% of the cement dosage and the dosage of coagulant should be within the range of 0.08%-
0.10%. At the same time, if the delayed grouting does not exceed 4 hours, the performance of the slurry can be restored by
adding water reducing agent again.

Key words: grouting material; ratio optimization; immediate performance; delayed performance; admixture; soft soil
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Table 1  Slurry ratio

PS5 K BB i K iz +
1 1.0 6.7 16.4 7.7 1.24
2 1.0 6.7 17.4 7.7 1.24
3 1.0 7.2 17.4 7.7 1.24
4 1.0 6.7 17.4 7.7 1.60
5 1.0 7.2 17.4 7.7 1.60
6 1.0 6.0 17.4 7.7 1.24
7 1.0 6.0 17.4 7.7 1.60
8 1.0 6.7 17.4 7.7 2.00
9 1.0 6.7 17.6 7.7 1.60
10 11 7.4 17.4 7.7 1.60
11 1.0 7.0 17.4 7.7 1.40
12 1.0 7.0 17.4 7.7 1.60
13 1.0 6.7 17.4 8.0 1.60

1.3 EEMELLHE

WA X FRERERFEANLEFERH — &
(R IBREE, (8T R B SO B A, it R
WRIIGIAS . [FI A ARIEE SR it SR sh
FEE R P AR B A — e Y N . ARIE A B K
TAESEERA S, B Hh X B R R A B A
25~40 cm AN, BHFELE 12~13 em X [ETEHIA,
AR UL RE KT 0.5 MPa, 28 d HUEG®E
KT 1.0MPa, HJEERS [MFSHITE 4 h, Ze0REmT R3]
£ 10 h, WAKZFA A KT 3%[13-11,

PR DA 30 1 X R SR B SR, 0o iR ss
GERHHTXIE, Wik 2 FR, ISR AT H]
FERYERFE 1~2.5 h i, AN RERER, FE
IINGRBEFSRAR T o ARIEHAR AN BB TR, 265G
FERIAKZ . RIRRESEEIR, HIEE 8 HEN
FHER A, KR CmEK WK L=
1.0:6.7:17.4:7.7:2.0.
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Table 2 Slurry properties of test groups

F5  WsiElem  BElem  EE/(kg/m®)  WKEMY  3d5REE/MPa 28 d BRE/MPa HIEERT (Al AR TR/
1 46 13.20 1900 2.37 0.48 0.89 2.20 10.50
2 42 13.40 1905 2.13 0.56 1.34 2.20 10.50
3 34 12.80 1935 1.70 0.65 1.56 2.50 10.75
4 37 13.30 1935 1.67 0.61 1.20 1.67 10.00
5 38 13.40 1915 1.77 0.69 1.30 1.83 9.50
6 48 14.00 1910 171 0.38 0.90 1.98 9.45
7 32 13.00 1905 1.39 0.58 1.10 2.07 9.00
8 30 12.95 1922 0.67 0.74 1.50 2.00 11.00
9 33 13.20 1918 0.79 0.62 1.40 1.83 10.00
10 41 13.15 1925 0.94 0.72 1.30 1.33 10.25
11 32 13.10 1930 1.80 0.61 1.50 1.17 10.00
12 27 13.00 1915 1.36 0.54 1.50 1.33 10.25
13 31 12.75 1910 1.47 0.51 1.50 1.50 11.00
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Table 3 Admixture amount %
el IR 22 | IR il
s K
>R PR BE R
A-0 0.00 0 B-1 0 1.8
A-1 0.08 0 B-2 0 24
A-2 0.10 0 B-3 0 3.0
A-3 0.12 0 B-4 0 3.6
A-4 0.14 0 B-5 0 42
A-5 0.16 0 B-6 0 48
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Fig. 1 Effect of retarder on the loss of slurry fluidity with time
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Fig.2 Measured slurry force with different retarder contents
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Fig. 6 Measured values of slurry coagulation speed under
different dosages of superplasticizer

SIRI L BT 8] 3K 145 50 FR a1
7 Fis, BRI, BEERKGIB RGN, KK
(I BE AN £8 Bt I B) 32T 0 O, 2K G5 it
IKYE TR 4.2%I , JRIBAIATEES )04 K B #2
75%, LBEFRIZIHE KT 38%. i BHIR/K FI RS 4E
SRAR R KA B T FEE R R, (R RAIE SR T
LI 8], S BCRIR BRI 5 B A B K e

R 4.2%.
14 -
[ ]
[
12 °
[ ] [ ]
[ ]
10t
<
= 8f
=
)ug
4- n n
n n n =
2k
1 1 1 1 1
0 0.5 1.0 15 2.0 25
WK 5%

B 7 ARERAFSE THRGRERENSE
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