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Use of Shield Muck to Produce Grouting Materials and Its Applications
in Stacked Tunnels
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Abstract: Focusing on the reuse of tunnel muck, this study aims to prepare tunnel muck from the Suzhou Metro Line 8 into a
synchronous grouting material that satisfies the engineering requirements of different geological conditions by adjusting the
solidification material compositions through laboratory experiments. In this project, a new double-line shield tunnel of Metro
Line 8 intersects the existing double-line tunnel of Line 3 at Tangzhuang Station, forming a unique layout with two layers of
four tracks. The muck-produced grout used in this project has a consistency value of 113 mm, and the 7- and 28-day strengths
exceed 1 and 2.5 MPa, respectively, satisfying the engineering specifications. The deformation monitoring data show that the
muck-produced grout effectively controls the impact of the upper tunnel construction on existing structures. Utilizing shield
tunneling muck to prepare synchronous grouting slurry can achieve resource utilization of muck while promoting green construction
and reducing construction costs by approximately 750 thousand Yuan per kilometer (double line).
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Figure 1  Cross-section of strata for stacked tunnels
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Table 1 Physical parameters of soil layers for shield tunnels
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Table 2 In-lab properties of grouting slurry formed using
muck from different soil layers

W L 6~8h 4 R3EE/MPa W3

o PN B/
AE R AR ZDT1 ZDTI gp, 7d 284

mm

1400 100 0 0 011 006 050 170

1400 100 10 0 020 021 052 170

AR 400 100 s 5 022 027 059 170
Y

g 1400 50 10 10 027 038 072 175

1400 100 5 15 059 062 102 175

1400 100 10 20 0.75 0.79 115 175

920 80 0 0 0.21 — 0.49 170

966.5 30 2.5 1 0.37 — 0.63 175

0 913.7 80 25 3.8 0.76 — 1.62 175
VR

w2 837 150 3 10 0.94 — 1.95 170

824 150 6 20 1.37 — 247 170

774 200 6 20 1.85 — 3.02 170

1000 100 0 0 0.14 0327 0.425 150

Y 1000 75 1.6 0 026  0.527 0.698 150

X3 1000 100 1.6 8 0.59 0.709 1.095 150
J=

1000 100 1.6 15 0.74 0988 1.416 150
1000 150 1.6 15 0.83 1216 1.736 150

F2 2 nl A, PR L, SR R
TC AN () 4 1D 1 A7) DA SR 1 R4 T, ak Bt
sk, b, SRR R ARSI INZ 5%k K,
TR RS L RES I 2% 8290 1, B AR
I 15%M0, BRFIREERAER 2 Ayt X3 285
P AR, LRSI B KB R T K.
[, T ARE R TR ZDT st - S i B 7 e K e
Wi o LAY Y 5T 2 A 1, /KB 5 100 kg
W, AN ZDT AHEEANGS ok R AURE S 1 28 d
SRESEIL T I 100%F R C, BT 0.5 MPa XL
1.15 MPao X T 3 1 2 il 45 (14 [F) 2038 R SR

A T L B R R A SRR LR AR Bl SR
SEVERE, PRSI AE B 7 R AN AE .
ATCEFNE T WD KVE B ERER R )
PRUESIR, AR HERIR T R - SRR L REXT Lk 3
J7R o JE R - [R] AV SR R 5 FEAR T AR S8 PR
TS BT AT H SRR K B AN . H
T SR AT 28 d S S RS AN T 1 MPa B BETE
SR, HE SR FE R K YRR D, A AR
KPR G, JEAHE L R SR K )
B 6% 5.6%A 5.2%, LGB LIN 13%,
T LI 2 f5 e A, OOTRE S AR D o e R
BEFRAP S N REAT TR iRk 3 A, Wl
FRAPTT A - SRR R B L BT EER
R3 BEMELRIZERMRIERMSES T
Table 3 In-lab properties of standard slurry
and muck-produced slurry
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Figure 2 Process flow for the preparation of synchronous

grouting slurry using shield muck
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Table 4 Equipment for the preparation of synchronous
grouting slurry using shield muck
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Figure 3  Stratigraphic distribution of soil layers during
shield tunneling
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Figure 4 Grouting samples made from shield tunnel muck
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Figure 5 Compressive strength of grouting samples
made from shield tunnel muck
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