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Abstract ; The construction conditions of earth pressure balanced shield perpendicular undercrossing the
existing sewage interception pipe in sandy soil stratum are studied,so as to solve the problem of passive
instability of tunnel face caused by excessive support pressure. Taking the section of Shenyang Metro
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Line 3 undercrossing the existing sewage interception pipe section as the background ,a numerical model
is established using the particle flow code to study the passive failure modes of the tunnel face,the
change of the support pressure and the distribution of the ground stress under the presence of the
existing sewage interception pipe. Additionally ,the study examines the impact of the vertical clearance
between the pipe and the tunnel,as well as the friction coefficient,on the limit support pressure. The
failure mode and limit support pressure of the tunnel face are affected by the shield excavation
location ,and the pipe has the greatest influence on the failure mode when the tunnel face is located
1.0D in front of the pipe. Before the shield crosses the pipeline,there is an increase in stress in the soil
layer below the pipeline. The limit support pressure increases with the increase of the vertical clearance
between the pipe and the tunnel and the friction coefficient of the particles. When the shield is close to,
but does not cross the sewage interception pipe,the pipeline has a significant effect on the passive
instability mechanism of the tunnel face.

Key words : shield tunnel face;discrete elements ;perpendicular undercrossing ;stability ; failure mode
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Table 1 Parameters of sandy soils
G & TRFRf &/ (grom ™) F/NTHE/ (grem™?) BRTHE/(grem™?) FPRAR/mm
11. 1 2. 66 1.37 1.65 0.34
PRE G IR E S B 2, At 100 kPa 200 kPa 300 kPa #4725, ¥

I B EEL B AR RN E 3 FroR, AR A Y
FE x {55 M 24 mm x 48 mm, FH VY % AR ZH BT
S A 5 A A ] PR B L BRSO
TOUTHS R 0 358 Sy 8t | >4 3 7 Al i) g AR
ik B 8% B 45 F gk, ¥ Bl R E N

ﬂ’l‘

RS %'—?EV\]&W“@?J IR 1 -
MR BRI T HO T, S5 SR a1 4 Frs MIEIEPT
DI Bl h e Fnial i th e & RA47, v LA
20 S B 2

®2 PRI S EL

Table 2 Micro-parameter of particle flow
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