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Study on Stability of Surrounding Rock in Tunnel Construction Across Karst Region
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Abstract: In order to study the influence law of the cavern in front of the palm face of the tunnel in the tunnel excavation process, this
paper relies on the actual project of the Wupai tunnel, and uses FLAC 3D software for numerical modeling and calculation to analyze the
stability influence law of the tunnel surrounding rock in the construction process under different rock levels and cavern water pressure,
and obtains the following conclusions: (1) In the tunnel excavation process, the higher the level of the surrounding rock, the greater
the maximum principal stress and minimum principal stress values corresponding to the same excavation step, the smaller the deformation
and displacement values of the surrounding rock; the greater the cavern water pressure, the greater the maximum principal stress and
minimum principal stress values corresponding to the same excavation step, the greater the deformation and displacement values of the
surrounding rock. (2) The stress at the top of the arch fluctuates slightly at the beginning of the excavation, then increases rapidly and
then decreases sharply; the primary stress at the foot of the wall remains relatively stable at the beginning of the excavation, then the
rate of change increases gradually; the primary stress at the back of the arch remains unchanged at the beginning of the excavation, then
increases sharply; the displacement at the top of the arch and back of the arch increases slowly at the beginning, then starts to increase
sharply when the excavation reaches a certain depth.
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Fig.1 3D numerical calculation model
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Table 1 Values of numerical calculation parameters
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Table 2 Calculation conditions
T [iak=s %l 7K ./ MPa
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6 v 1.4

7 v 1.8
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Fig.2 Schematic diagram of tunnel excavation (Unit; m)
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Fig.3 Schematic diagram of the location of monitoring points
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Fig. 4 Changes in the principal stress of surrounding
rock at different levels during tunnel excavation
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Fig.5 Changes of displacement of surrounding rock in monitored sections
during tunnel excavation under different levels of surrounding rock
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Fig. 6 Change of principal stress of surrounding rock in monitoring section

during tunnel excavation under different water pressure of karst cave

TEAMHEA B AL, % T8 TF 42 8 3 55 oK 32 0 ) 2
ALRFFAAE RGN 1B W FE 06 BT, I T R U
ANHR IR, IR K R R, X R 4
TIREORL  BECR W BOR . TERT 18 BRI 2P
N ER T BU/NMER S, 78 18 THZ A 5E L
Ja, B/NERNIME R BRREE, N RA R, H
VA ] 74 AR R X Iz g 7 g R RS TR AR

3.2 RREFRKET B S G EHE
MR 5 25 2R, 45 21 B T8 e 00 W 1o b 4
LR MLk, W 7 fs
ar

2k

- —=— T (0. 6MPa)
—e— HTH (1. 0MPa)
—a— PR (1. 4MPa)
=2 —— T (1.8MPa)
—o— Mk (0. 6MPa)
_3| —¢ Mt (1.0MPa)
—>— Pk (1. 4MPa)
—eo— {J#t (1.8MPa)
-4 1 1 1 1 1 1 1 L L i

0 2 4 6 8 10 12 14 16 18 20
TR

FBl & B [ v B /mm

7 BEFEEESENREESCBTLER
Fig.7 Displacement change of surrounding rock in monitoring
section during tunnel excavation
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Fig.8 Change of principal stress of surrounding rock in monitoring section

during tunnel excavation under different water pressure of karst cave
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