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Hydraulic and structural interaction of a double-lined
tunnel lining due to drainhole blockings

Jong-Ho Shin, Taek-Soo Nam, Sung-Eun Chae, Jae-ung Yoon

Abstract Tunnel problems relate to pore water pressure generally occur due to the restriction of groundwater flow
into the tunnel which is generally caused by the deterioration of drainage systems. Previous studies have identified
the problem as combined mechanical and hydraulic interaction occasions. In this study, detrimental effects of pore water
pressure on the lining were investigated using the finite element method considering deterioration of the drainage system.
Particularly, double-lined linings with drain-holes are considered. Deterioration of drainage system is represented as
blockages of drain-holes. It is identified that the secondary lining can be influenced by the deterioration of drainage
system. It is shown that a tunnel with all drain-holes blocked moved upward, and unbalanced drain-hole blocking may
result in torsional behavior of the tunnel which causes significant damages to the secondary linings.

Keywords: Tunnel, fem, hydraulic interaction, double-lined, blocking, clogging
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Soil constitutive models (pre-yield)

Isotropic linear elastic (z: x| &7l o))

S A . . @95
= L o4& H ZO0FA A
(kPa) EofpH] QA (N/m’)
Fill/alluvium 1.47x10°" 0.35 ko=0.54 15.7
D d
ceompose 1.47x10%+5.44x10°2 032 ko=0.45 19.6
granite soil
Highly to moderately 8.00x10*+7.67x10% 0.30 ko=0.42 215
weathered granite
Slightly weathered to 1.00x10%+1.06x10°7 0.28 ko=0.35 245
unweathered granite

Soil constitutive models (post-yield)

Mohr-Coulomb yield parameters (z: ] &%l o])

2 Ak gFzk Angle of dilatancy
(kPa) (degree) (degree)
Fill/alluvium Linear elastic
Decomposed 2+0.667z 310 15.5
granite soil
Highly to moderately 10+7.5002 420 21.0
weathered granite
Slightly weathered. to 1004500z 56.0 78,0
unweathered granite
% 2. B47% ey
Coefficient of permeability
Nonlinear permeability(k= ke~ e ')
Isotropic permeability
. . k R
(spatially varying, m/s) 0 3 P’ P,
(m/s) / : ? (km ax /kllli]l)
Fill/alluvium 2.0x10* - - - - -
D
ccomposed 1.0x10%+8.250x10°2 1.9%10° 0.0043 5 50 100
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Highl 1
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Slightly weathered. to 3.5%107-0.139x1072 i i ) ) )
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