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Abstract: To explore the failure process of excavation face
and setting of support force during shield tunneling, a three-
dimensional engineering discrete element method (EDEM)
analysis is conducted for the excavation face failure case in
sandy cobble strata of Chengdu Metro. The limit support
pressure and excavation face stability are analyzed under the
conditions of different support force distributions. Based on

the tunneling data observed in the excavation face failure
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case, the suggested values of two parameters during shield
tunneling is proposed for stability of excavation face
considering the overall mechanical performance of shield
machine. The results show that the failure position of the
excavation face is related to the support force distribution.
The soil arching effect occurs within 0.75 D above the shield
as the excavation face is in the limit state. The failure zone
gradually develops to ground surface as the support force
decreases to 0.1 P,. The chamber pressure should be kept less
than the static earth pressure with a low rotation speed of
cutter head during tunneling, which is supposed to reserve
enough cutter head torque for possible large size boulders

and chamber pressure control.

Key words: shield tunneling construction; excavation
face stability; limit support force; cutter head torque;

chamber pressure
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Fig. 1 Geological profile of shield section and photo of shield cutter head
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Tab.1 Physical and mechanical parameters of soil layers

T2 HEy/(kNem ?) NEESEE AR o/ () A B E/MPa IR Rk, ARETIAREL £/ kPa
1—1 41 19 — — — 110
2—9—10A+ 20 30 26 0.33 300
2—9—2 A+ 21 34 35 0.31 500
2—9—-3 A+ 22 40 52 0.28 700
3—8—3 A+ 23 46 55 0.27 700
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Fig. 2 Over-excavation coefficient of shield tunneling

from ring O to ring 220
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Tab. 2 Content of particles with different diame-
ters in EDEM model
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Fig. 6 Displacement of particles in excavation face under trapezoidal support force condition
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Fig. 7 Displacement of particles in excavation face under uniform support force condition
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