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Construction Response Analysis and Control
Measures of River-Adjacent Metro Tunnel Un-
der-passing Main Channel

ZHANG lJigiang, LI Jiacheng, LYU Xianzhou, SUN
Jiecheng, WANG Dan, WANG Weiming

Abstract In view of the influence of seasonal water level
change on the tunnel constructed by mining method adjacent to
river, based on the section works where the underground tunnel
of Ji’nan Rail Transit Line R3 under-passes the east branch
ditch of Daxin River, a three-dimensional numerical model is
established by using finite difference software FLAC3D to ana-
lyze the construction response and mutual feed effect of the un-
derground-excavated tunnel under-passing main channel with
the change of water level. Research shows that when adopting
advance pipe-roof + full section grouting + channel both-side
grouting reinforcement, the maximum compressive stress of the
lining is reduced by 55.7% and 41.3% respectively compared

with the other two schemes, and the maximum tensile stress of

the lining is reduced by 55.9% and 33.7% respectively. More-
over, the stress and deformation of stratum and channel are su-
perior to those of the other two schemes, which are within the
allowable range of deformation control standard value. Engi-
neering practice has proven that for construction of river-adja-
cent underground-excavated tunnel under-passing channel in
high-flow season, adopting combined reinforcement scheme of
advance pipe-roof + full section grouting + channel both-side
grouting can effectively control stratum deformation and ensure
tunnel construction safety.

Key words metro tunnel; under-passing construction; min-

ing method construction; construction response analysis
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Fig.1 Diagram of tunnel project site location
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Fig.2 Numerical model
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Tab.1 Parameters of stratum and support

o R/ V\]J*—a—fi%ﬁj/ BRI, WY a0y

(kKN/m*) ( kPa MPa
EShn 18.9 15.0 20.0 47.5 0.40
WEE+LDO 197 12.4 20.8 45.9 0.32
WEEE+® 189 13.1 20.3 455 0.29
e+ 21.0 34.2 10.0 73.6 0.20
Yoy e 26.9 35.1 700.0 32.3x10°  0.18

10.3x10*  0.26
34.5x10°  0.20
25.0x10*  0.20

B 23.0
JEWE R 25.0
J& 7% 78.0
WIS 26.5 34.7x10°  0.25
Il B S 4 27.6 30.6x10°  0.25
HEI N 21.0 38.0 100.0 100.0 0.22
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Fig.3 Nephogram of land subsidence curve and channel dis-

placement
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Fig.4 Nephogram of lining stress in channel and tunnel intersection area
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Fig.5 Land subsidence diagram of three reinforcement schemes
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Fig.7 Nephogram of vertical displacement of tunnel section in three reinforcement schemes
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