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A new pattern for controlling chamber earth pressure in shield
tunneling and its experimental investigation

LI Shou-u' CAO Liguan® LIU Jin-bao’

( 1. State Key Laboratory of Structural Analysis of Industrial Equipment Dalian University of Technology Dalian 116024 China; 2. Institute of Mechanical En—
gineering Dalian Ocean University Dalian 116023 China; 3. Department of Water Gonservancy Zhejiang Tongji Vocational College of Science and Technolo—

gy Hangzhou 311231 China)

Abstract: A new pattern for controlling chamber earth pressure in shield tunneling was proposed to achieve speediness
and stableness in controlling process. The rotating speed of screw conveyor and thrusting speed of shield were deter—
mined as controlled variables in this investigation. The €hamber earth pressure in shield tunneling is adaptively and au-
tomatically controlled. The adjusting thrusting speed of shield can be more effective to control chamber earth pressure
because the diameter of shield cutterhead is larger than one of the screw conveyor. The experimental results show that
the proposed new control strategy cantincrease speediness and stableness in comparison with singly adjusting rotating
speed of screw conveyor.

Key words: shield machine; chamber earth pressure; control pattern; adaptive control
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Table 1 Main mechanical parameters of different layers
; a=1.0
. /(KN * m™3) 19.0 20.0 18.5
() 28 17 34
- /kPa 0 36 7
Ososo (10) /kPa 53 71 31
wmax
° 2
Table 2 Main parameters of cutterhead
/ / /
° mm mm 1% /m? m?
aJ _
o 0 (11) 900 128 25.8 0. 636 0. 081 4
v
(5) \
o(i+1) = pi+1) —p(i+]) VCB + Table 3 Main parameters of screw conveyor
AE At
/mm /mm /mm /mm?
Aw(k + 1) hy
e (12) 160 50 128 18 142.7
2mA
vmin <v < vmax (13) 3 4
Umin Umax
B
o 4
3
0<B<1. 0,
2 4 0 ~
120 s 53 kPa 121 ~240 s
71 kPa 241 ~ 360 s
31 kPa. 30 kPa
(2 51 kPa
12~15m A 0.5 mm/s 0
3 5(a) 6 10's
1 2 3 i
° a= 1 11 ~

0.4 B=0.6- 120 s
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