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1
, . 2-5d2~1 ,
b b b 1 b b o
, 5m, @-3h4~3 @-4d3-2
1
Tab.1 Tunnel overburden characteristics and soil pressure parameters
/kPa /(°) /% /(kN-m™)

@-3b4~3 11 314 0.47 24.8 1950  0.717

2-4d3~2 . 10 31.3 0.43 25.0 19.30 0.734

@-5d2~1 . 11 31.5 0.42 239 19.50 0.705

2
R : 100 mx100 mx100 m, (D)11.2m,
1, . , AD,BC,CD R ,
R s 50 m, , EF ,
; (HS), \ ;
) - (MC) ) 5
A 20 B
R0 J—
o112 Rley-ni
- 50 F
N
o — =
= - =
D 100 C 100
(a) (b)
1 N ( :m)

Fig.1 Cross—sectional and longitudinal section of the tunnel model (unit:m)
11 R 2 , ,
( H/D ) ( ) (
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)o
EF :60%,70% ,80% ,90% ,95% ,100% ,120% (
)o A , A 0.6,0.7,0.8,0.9,0.95,1,1.2,
3
3.1
, (
) o D 112 m, ( H YH 56m( 05D),
; , ¢=10 kPa s b
15°,20°,30° o , A 1 ,
A=1 15°,20°,30° 14.2 mm, 8.6 mm,0.2 mm (
)O 9 b b b
2 /m
Tab.2 Experi 1 f finite el 1 Y ‘
ab xperimental group of finite element mode 80 =70 60 =50 40 =30 =20 —10 10
/m =57
/(%) /kPa
1 15 10 05D 5 -10 7
2 20 10 05D 5
-5 £
3 30 10 05D 5 =~
4 30 10 0.5D 5 -20
5 30 10 1D 5
6 30 10 2D 5 =23 1
1=0.6
7 30 10 4D 5 1207 30 .
8 30 10 05D 5 1=0.8
1=0.9 35
9 30 10 05D 10 1=0.95 =35
10 30 10 0.5D 15 A=1
2 30°
11 30 10 05D 20 . . . . .
Fig.2 Excavation plane deformation with friction angle 30°
2, 3 , ;
’ ’ 3 30°
, Fig.3 Numerical simulation diagram of excavation plane
1=0.8~0.9 , deformation with friction angle 30
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, 5m, c=10 kPa, b=
30°, 5,10,15 20 m, s o
4 9 ’ 9’
s s A=095 , 7.3 mm, 15m
3.2
, , 10 kPa,
30°, D 112m, 5.6,11.2,224 448 m, , , ;
( )’ o
b b 5’ ]
A
90 - 0 0.‘6 0.'|7 0.$ 0.9 0.95 ‘l
= 80 & S5m -10 1
70 ¢ g
£ 10 m E 20
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Fig.4 Supporting stress of the maximum horizontal
displacement at different depths

3 (05D ), 4

3 A
0.9~1 , °

0.8~0.9

Fig.5 Maximum deformation of excavation
face shield at different depths

0.6~0.8 ,

0.8~1 ,

(05D,1D,2D,4D),

’ ’ o
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Study on Excavation Face Stability of Large—diameter
Slurry Shield in Deep Groove

Huang Chengyu, Wang Binglong

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804,China)

Abstract: In large-diameter slurry shield tunnel construction, the excavation face stability problem is prominent,
but the study on excavation face stability and relevant influence factors for sandy and shallow overburden soil
with high water permeability layer has not been mature. Based on numerical simulation of finite element model,
this study explores effects of such factors as different friction angles, depths of water, buried depth of shield and
excavation surface supporting stress on the excavation face stability. Besides, it discusses the relationship be-
tween various factors for the large—diameter slurry shield tunnel excavation face stability. Results show that, fric-
tion angle change has significant effects on shield tunnel excavation face while the depth change of water shows
no effect; the excavation surface deformation direction changes when \ is between 0.8~0.9, and excavation sur-
face deformation reaches the minimum when N is between 0.9 ~ 1.

Key words: slurry shield; the excavation face; stability; supporting stress ratio
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