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Experimental Study of Synchronized Grouting Material Prepared from Shield Tunneling Spoil
~— 1,2 - ‘%2 , T2 7,‘1 #3 , -2 Ao & 2
B, R F, R OR, FRI, K &, AL

(L mgfhoRs Bl TR RS A5 20 T g0 s, AT 8440005 2. sCIUHTIUBH TH BUe i g A PR
B 4300505 3. WALl oAy BRI SRR, 2 430068)

OB OE BRI M RS A T A i b DA SR AR s AR SR O PR i AR A T, LT
BUESSE 19 SN, PR Ho)E 2 AR A e L AR, RS 1 R B R AR Y
WAL Ty Ve ROREHI R . 45 R R ] . S mJes i L8 8 B R RIER A RN Sh B, (HK R A
B . KB 0.9 IF, 75% B4R JE A A LI ARL 28 d HUHSE B 0] ik 2. 94 MPa, JE I + 1 E 3 kAL
PRINERES AT B0, T RASBRIG . 255 TRNUH, XS M LR T ZHATH0T, S H i Lt F)

RMPHASE
REBIR - PRl TR JEM s RPN SRR
HESES: TU% +2 XHkFR ARG : A XEHS: 1005-8249 (2025) 05-0055-05

DOI:10.19860/].cnki.issn1005 - 8249.2025.05.011

YAN Ge'?, FAN Tao’, ZHANG Ping’, LI Yubo', ZHANG Yun’, LENG Kaikai’

(1. Xinjiang Key Laboratory of Engineering Materials and Structural Safety, Kashi University,
Kashi 844000, China; 2. Wuhan Hanyang Municipal Construction Group Co., Ltd.,
Wuhan 430050, China; 3. School of Civil Engineering Architecture and Environment, Hubei
University of Technology, Wuhan 430068, China)

Abstract: In order to make reasonable use of the muck produced by the subway shield constiruction to effectively reduce its
transportation cost and the harm to the environment caused by stacking, This study focuses on Wuhan Rail Transit Line 19 and
investigates the impact of different proportions of shield soil dregs substitution for sand and bentonite in grouting materials.
Fluidity, mechanical properties, and microstructures were analyzed comparably. The results indicated that the fluidity of
grouting materials were significantly reduced by the increase content of shield soil dregs, while the bleeding tendencies were
improved. A compressive strength of 2. 94 MPa at 28 d was achieved for the grouting material that 75% shield soil dregs and 0. 9
water — binder ratio. This was attributed to denser internal structures. Furthermore, this study discusses the application of
shield soil dregs grouting technology, this could provide valuable technical insights for in - situ utilization of shield soil dregs.
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Table 1 Chemical composition of grouting raw materials / %
Rk MgO Al 0, Si0, P, 0s SO, K,0 Ca0 Tio, Fe,0,
pi A 0. 86 6.19 20. 46 0.14 3.44 0.94 62. 87 0.33 4.17
K 0.45 28.96 42.43 0.77 1.79 2.19 10. 06 2.34 9.70
Jg i + 0.96 16. 34 56.97 0.59 — 3.81 3.02 1.75 15.31
iy 1.68 11.39 56.91 0.67 — 4.28 12. 04 1.72 10. 30
JE i+ 0. 60 9. 66 18.37 0.32 0.51 1.74 58.24 0.89 9.13
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Fig. 1 Distribution diagram of particle size distribution
curve of grouting material

1-Si0, 4-AL0, 7-ALCOH)(Si,0,9)
2-CsS 5-A1,(Si0,)0 8-Na(Si;05)0
3-CS  6-K(ASi:0y) 9-CaCO,
19 — & ﬁ](ﬁiﬁ)
1 — e
— B +®
— KK @
— KB
S 9
©)
Loty T Ll
——t—— A 3
)

Intensity
00

4

4

0 100 20 30 40 50 60 70 80
26/ (°)

2 JE## XRD B
Fig.2 XRD pattern of raw material
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Table 2 Experimental mix ratio of synchronous grouting materials

/ (kg/m®)
ﬁ%‘:ﬁ%ﬁgkﬁ*%Mi mp mHEE KRR
HEA 190 380 60 780 0.9
Bl -1 190 380 30 390 420 (50% ) 0.9
Bl -2 190 380 30 390 420 (50% ) 1.0
Bl -3 190 380 30 390 420 (50% ) 1.1
Bl -4 190 380 30 390 420 (50% ) 1.2
B2 -1 190 380 15 195 630 (75%) 0.9
B2 -2 190 380 15 195 630 (75% ) 1.0
B2 -3 190 380 15 195 630 (75%) 1.1
B2 -4 190 380 15 195 630 (75%) 1.2
B3 -1 190 380 840 (100% ) 0.9
B3 -2 190 380 840 (100% ) 1.0
B3 -3 190 380 840 (100% ) 1.1
1

B3 -4 190 380 840 (100% ) .2
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Table 3 Influence of shield soil dregs content and water cement ratio
on the working performance of grouting materials

b 925 7 I e %
g TRRE ok ROE AR
e 0.9 220 3.0
Bl -1 50 0.9 205 2.3
Bl -2 50 1.0 210 2.9
B1-3 50 1.1 220 3.5
Bl -4 50 1.2 245 4.0
B2-1 75 0.9 185 2.0
B2-2 75 1.0 185 2.2
B2-3 75 1.1 215 2.5
B2-4 75 1.2 235 3.1
B3-1 100 0.9 160 1.1
B3 -2 100 1.0 165 1.2
B3-3 100 1.1 200 1.2
B3 -4 100 1.2 215 1.5
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Table 4 Influence of shield soil dregs content and water cement ratio
on the mechanical properties of grouting materials

s , 3 dHiJE 28 d HiFE
¥ @E@f KIEEE ﬁﬁﬁil ﬁﬁ%ﬁ
HAEAL — 0.9 1.04 2.72
Bl -1 50 0.9 1.05 2.75
B1-2 50 1.0 0. 61 2.40
Bl-3 50 1.1 0.58 2.26
Bl -4 50 1.2 0.46 1.75
B2-1 75 0.9 1.10 2.94
B2-2 75 1.0 0. 69 2.54
B2-3 75 1.1 0. 64 2.39
B2-4 75 1.2 0.54 2.05
B3-1 100 0.9 0.95 2.64
B3-2 100 1.0 0.58 2.34
B3-3 100 1.1 0.51 2.16
B3 -4 100 1.2 0.39 1.56
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