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Abstract [ Objective] In urban subway tunnel projects, it is
common to encounter shallow-buried hidden karst caves in the
tunnel arch. Therefore, it is necessary to study the strata re-
sponse of subway tunnel construction under such condition.
[ Method ] The indoor model test is used to simulate the tunnel
excavation process. By analyzing and monitoring the deforma-
tion of surrounding rock, release of soil pressure, internal force
of primary support arch and ground settlement laws during tun-
nel construction, the disturbance effect of tunnel construction
on karst strata is studied. [ Result & Conclusion ] Under

Grade IV surrounding rock, when the excavation tunnel span is
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6.52 m, the tunnel arch cave diameter is 4 m, and the net dis-
tance from cave bottom to metro tunnel top is 2 m, the sur-
rounding rock of the hidden cave in the tunnel arch could main-
tain stability under mechanical excavation of the tunnel, with
no surrounding rock instability and damage. Under the condi-
tion with vault cavity, the change amount of surrounding rock
soil pressure at the tunnel vault is significantly smaller than that
under the condition without cavity, and the final value of sur-
rounding rock soil pressure in the former condition is 53.8% of
that in the latter condition. The existence of hidden cavity in
the arch will increase the range of ground settlement, and the
peak ground settlement value directly above the top of the exca-
vation tunnel is 1. 73 times that under the condition without
cavity. When the tunnel vault develops cavity, the axial force
value at the arch vault is 120. 3% of that under the condition
without cavity, and the bending moment value at the vault is
53.3% of that under the condition without cavity.
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Fig.1 Schematic diagram of tunnel cross-section and primary

support design
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Tab.1 Range of prototype and model values for grade IV

surrounding rock physical and mechanical parame-

ters
o &S/ EERESf/  BpEAR R/
N?&FE]F ° 3
MPa (°) GPa (KN/m’)
JERAE  0.200~0.700 27 ~39  1.300 ~6.000 20 ~23
FEIRIE  0.010 ~0. 035 27~39  0.065~0.300 20~23
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Tab.2 Prototype and model values of model soil physical

and mechanical parameters

o RN/ WNEESE S/ SRR/ mE/

BURLERE ) GPa (KN/m*)
JERIE 0.520 31 3.60 22
R 0.026 31 0.18 22
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Tab.3 Steel arch parameters for the prototype and

the model
TiH BPMERE/GPa B /em® AV em®
JEA (1182 A4 ) 210 1 669 30.756
BRI (FR45) 70 15.57 x10~* 0.210
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Fig.2 Photos of the inflated air bag and the cavity it formed

in the stratum
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working conditions
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