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Table 1 Physical and chemical properties of clay

LS EE TG YA %

pH & <7 Si0, 45.8

RIREIKH 20% ~30% Al, 0, 37.3

AR R >14 Fe, 0, 0.5

R TG £L 0.30 ~0.45 K,0 0.1

R A X 2 2.73 e 14.5
v 74.96%

®2 KEHMIENLFIER

Table 2 Physical and chemical properties of cement

BUIEEEIN FEG YA %
iy 2.9 g/em® Si0, 20.2
HIBET (] 90 min Ca0 41.8
LR ] 325 min Fe, 0, 4.7
3 d TMIBRPTESREE  19.1 MPa Al 0, 7.2
28 d TCMIPRATESRE  48.57 MPa Hoflh 26. 1

2 RAME KR I T
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FREAH RIS (Ll 7P 45 58 38 BRI % 1B, 2011 ;
HE R T A B G 45, 2012) K 224, Gl 0 1A A
+ KUE AR R A A e, SRR T 18 R AL £
IKVEHEW, L 2R 3, o IR R 4R 3 +
EKIRE JE R ) e EE 5 [ A R 3 £ 5 K T 1 T
SELE O A0 R A P o 2 A O R R A o KR T Y
Eb B

#£3 EHMEL

Table 3 Grouting materials with different mixture ratios

% JEUSK T [E AT EE (hElA e
1 1.23 70:30 0
2 1.25 70:30 0
3 1.27 70:30 0
4 1.29 70:30 0
5 1.31 70:30 0
6 1.33 70:30 0
7 1.23 50:50 0
8 1.25 50: 50 0
9 1.27 50:50 0
10 1.29 50:50 0
11 1.31 50:50 0
12 1.33 50: 50 0
13 1.23 50: 50 1%
14 1.25 50: 50 1%
15 1.27 50:50 1%
16 1.29 50: 50 1%
17 1.31 50:50 1%
18 1.33 50:50 1%
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Fig. 1 Initial setting time of clay — cement grouts with

different mixture ratios
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Fig.2 Final setting time of clay — cement grouts with

different mixture ratios
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Fig. 3 Concretion density of grouts with different
mixture ratios
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Fig.5 28d compressive strength of concretions
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Fig. 6 Permeability coefficients of grouts with different

mixture ratios
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Fig.7 Erosion ratio of grouts under different flow velocities
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Experimental Study on the Properties of Clay — Cement Grout

QIU Haohao' , WANG Xiaoming” , LIANG Jingwei’

(1. Guizhou Province Quality and Safety Traffic Engineering Monitoring and Inspection Center Co. Lid ,Guiyang , Guizhou 550000 ;

2. School of Exploration Technology and Engineering ,Hebet GEO University ,Shijiazhuang , Hebei 050031 ;3. Hunan Institute of Water
Resources and Hydropower Research ,Changsha ,Hunan 410007 )

Abstract; Clay — cement grout is the preferred grouting material for the treatment of goafs,but few studies focus on optimizing the mixture ratio. Ai-

ming at the treatment of goafs in the exit section of the Shuitang Tunnel of Biwei Expressway, this study suggests to adopt clay — cement grout in grouting

treatment and conducts laboratory tests to determine the setting time, concretion ratio, concretion density , compressive strength of concretion, permeability

coefficient and erosion ratio of grouts with different mixture ratios. The test results show that the grout with a lower solid phase ratio has a shorter setting

time , higher compressive strength and larger permeability coefficient. With the increasing specific gravity , the setting time shortens ; the compressive strength

increases and the permeability coefficient decreases. The sodium metasilicate can effectively shorten the setting time of the grout. Finally, the mixture ratio

and specific gravity of the clay — cement grouting materials are determined. This study provides a design basis for the grouting treatment of the goafs under-

lying highways.

Key words: goaf, clay — cement grout,laboratory test, mixture ratio
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