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Study on Stability of Small Clearance Shield
Tunnel Excavation Face
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Group Co., Ltd., 710016, Xi’ an, China)

Abstract [ Objective] Determine the limit support pressure
required to maintain tunnel face stability during the construction
of double-line small clearance shield tunnel. [ Method] The
excavation stability of double-line small clearance shield tunnel
is studied by using a combination of numerical simulation, the-
oretical analysis and engineering verification. Numerical simu-
lation is used to analyze the instability mode and limiting sup-
port pressure of double-line small clearance shield tunnel face.
Based on the numerical simulation results, an analytical model
for the instability of a double-line shield tunnel excavation face
is proposed, and the limit support pressure required to maintain
the tunnel face stability is derived by using the limit equilibrium
[ Result & Conclusion ]

theory. During the construction

process of the small-clearance shield tunnel, a combined soil

arch will be formed. Under the action of the combined soil
arch, the limit support pressure required to maintain the stabili-
ty of the double-line small-clearance tunnel excavation surface
will increase significantly. Theoretical analysis shows that
when the clearance is less than 0.5 D (D is the tunnel diame-
ter) , the limit support pressure increases with the increase of
the clearance; when the clearance exceeds 0. 5D, the limit sup-
port pressure decreases with the increase of the clearance; when
the clearance exceeds 2. 0D, the combined soil arch cannot be
formed, and the failure mode in this case is the same as that of
the single-hole tunnel, and the clearance no longer affects the
limit support pressure.

Key words metro; double-line tunnel; small clearance; ex-

cavation face stability; limit support pressure
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Fig.1 Numerical model
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face during instability
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Tab.1 Combined soil arch height statistical table

WH o/ (°) D/m w H,./m
0.25D 0.092
CHR[6] 30.6 0.12 0.50D 0.138
0.75D 0.138
6.00 0.25D 6.400
6.00 0.50D 8.600
25.0
6.00 1.00D 7.400
6.00 2.00D 6.400
AR SR
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Fig.4 Instability mechanism of double-line tunnel
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Fig.7 Schematic calculation diagram of wedge — shaped body

limit support pressure
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Fig.8 Influence of tunnel clearance on limit support pressure

4.2 D 33RBRZIPE S

NIRRT, TR A2 X0 4 B S 47 F 07 769 52 i) a1
9 Frn. HIEL9 WA AR FR SZ 40 R 7 Bifi 5 ik T A2
BRBLMEIG K, 4 W=0.5D B, BR324 K )
XA AR L B UG, 2B R Sy, B 2 T A 1 O, B
G EHES R, S BURIE AOR M L H TR,
W BR S R B 2 3G K. > W =0. 5D i, iR
L2 N S V61 o a8 R (SR N 1 e 10
TEBEIEARORIE . MR 1.0D J5, e £
PAECE 015 e w4

100
—a— W=0.5D
90} —*— W=1.0D
—4— W=1.5D
—v— W=2.0D

80

70

pr/kPa

60
50

40

30
6

7I EIS é lIO 1I1 1'2
D/m
B9 RRIE EAR XA RS 3 g sme

Fig.9 Influence of tunnel diameter on limit support pressure
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Fig. 10 Influence of internal friction angle on limit

support pressure
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