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Fig 1 Cross section of shield tunnel structure
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Fig 2 Model of surrounding rock and lining
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Fig 3 Grid diagram of tunnel structure
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Table 1 Model parameters under different
working conditions

o FIEBERR BRARRE  THZERRE

T fLE/Pa fLIE/Pa
1 1x107° 381.3 1 700
2 1x10°° 395.5 299.4
3 1x1077 400. 1 284.1
4 1x107° 400.7 281.2
5 1x107° 400.8 281.9
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Table 2 Calculation results under different
working conditions

T E‘ff’%f” SRS Pa 1/ Pa
1 1x107° 3911 1700

2 1x10°° 4117 1516

3 1x1077 4194 1 450

4 1x107* 4209 1411

5 1x107° 4229 1402

S, Max. Principal
(Avg: 75%)
+9.105e+03

+2.196e+03
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Fig 4 Stress nephogram of lining support
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Fig 5 Pore nephogram of lining support

S, Max. Principal

(Avg: 75%)
+3.911e+03
+3.587e+03
+3.263e+03
+2.939e+03
+2.614e+03
+2.290e+03
+1.966e+03
+1.642e+03
+1.317e+03
+9.931e+02
+6.688e+02
+3.445e+02
+2.028e+01
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Fig 6 Initial lining stress nephogram
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Fig 7 Secondary lining stress nephogram
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Fig 8 Variation of pore pressure during
tunnel excavation

130 7
1201
110
1004
90
80
70
60
50
40-
304
20
104

O i s i L 2

P/kPa

0_
Ix107° 1x10™” 1x10™ 1x1077 1x10™° {x10™° 1x10™*

BBERBK (m-d")
Ho BEReILEENE
Fig 9 Law of pressure difference in tunnel wall
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Fig 10 Stress law of primary lining and
secondary lining under different
permeability coefficient
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Analysis of Mechanical Properties of Tunnel Double-layer Lining
Based on Seepage-stress Coupling

ZHANG Zhi', YAO Jun®

1. School of Municipal and Traffic Engineering, Anhui Water Conservancy Technical College, Hefei Anhui 231603, China;
(2. School of Urban Construction and Transportation, Hefei University, Hefei Anhui 231601, China )

Abstract : The supporting structure of urban subway shield tunnel is mainly single-layer lining. In order to meet the requirements
of bearing capacity, anti-seepage and cracking of supporting structure, the design of double-layer lining structure is becoming
more and more mature. In order to reveal the mechanical characteristics of double-layer lining, the coupling equations of stress
and seepage of underground soil are firstly derived by deriving the seepage-stress coupling equations. Secondly, based on the
principle of seepage and stress coupling, Abaqus software was used to calculate and compare the bearing capacity characteristics
of single-layer lining and double-layer lining under the conditions of surrounding rock pressure and tunnel depth. The following
conclusions can be drawn: (1) Both primary lining and secondary lining bear loads under the support action, but the stress of pri-
mary lining is about 3 times of that of secondary lining, which is the main bearing structure. (2) When the permeability coeffi-
cient decreases, the stress of primary lining increases and the stress of secondary lining decreases. The main function of seconda-
ry lining is seepage prevention and safety reserve.

Keywords : double-layer lining; structural calculation; seepage-stress coupling; permeability coefficient; numerical calculation
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