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Impact of Shallow-buried Metro Tunnel Curve
Section Under-passing Construction on Over-
head Buildings

WU Xupin, XU Liming, LI Yang, YANG Xin’ an
Abstract

Xiangjiang Road Station interval on Qingdao Metro Line 13 un-

Objective: The Jialingjiang Road Station to

der-passes the long-standing buildings at line curve sections.
Due to the tunnel shallow depth, weak stratigraphical condi-
tions and high water content, it is necessary to analyze the po-
tential impact of metro tunnel construction on the safety of ad-
jacent buildings during metro tunnel construction. Method: A
combination of numerical calculation analysis and on-site meas-
urements is employed. Permeability tests are carried out under
different water content conditions of clay soil layers. Corre-
sponding models of the soil layers and buildings are established
to simulate multiple excavation cyclic length working condi-

tions, specifically focusing on shallow-buried curved tunnel
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construction and its impact on existing buildings. Result &
Conclusion; The permeability of clay soil is affected by water
content, with higher water content leading to stronger permea-
bility. The under-passing engineering of curved tunnel causes
noticeable spatial variation in deformation of existing buildings,
and partial area of which experiences more significant deforma-
tion and some areas with uplift. These variations are influenced
by factors such as the tunnelling mode and the building mor-
phology. The impact on the buildings also varies evidently de-
pending on the tunnel excavation towards different locations be-
neath the buildings. The sequence of excavation for twin tun-
nels results in distinct deformation characteristic differences.
Key words metro tunnel; under-passing building; construc-
tion impact
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Fig.1 Route direction of Jia-Xiang Interval
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Tab.1 Overview of tunnel crossing buildings
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Tab.2 Stratum and rock characteristics of tunnel under-passing section
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Tab.3 Permeability coefficients of soil samples under

different water content conditions

LA FIRHS % BEAR/ (m/d)
THE1 42.1 27.30
hE2 24.3 4.01
43 14.6 2.51
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Fig.3 Numerical model of under-passing section and layout of field monitoring points
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Tab.4 Material parameters of stratum

)= PR/ MPa ALY B/ (kg/m*) HEJ1/MPa EESESN/ (%) BEAK (m/d)
#Hit 8.0 0.33 1715 12.4 15 3.56
Bt 6.0 0.35 1700 10.0 25 2.51
RAGAE b 4+ 3.000.0 0.30 2254 25.0 40 0.01
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Tab.5 Material parameters of supporting structure
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Fig.4 Deformation of factory building monitored by field

measuring points
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Fig.5 Comparison of deformation results at measuring points
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