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Effect of multi-arc tunnel construction on buildings and subway in
jointed rock mass
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Abstract: To study the effect of multi-arc tunnel construction on existing structures in jointed rock mass,
Yuzhong connecting tunnel which locates in Chonging, China is selected as a research object. A numerical
model is established, and the two-dimensional discrete element analysis software UDEC is used, since it
can reflect the influence of jointed rock mass. The settlement of tunnel crown, the foundation settlements
of upper buildings and the deformation and stress characteristic of metro Line 6 caused by tunnelling are
highlighted. In addition, the monitoring data are also analysed and compared to the results calculated by
UDEC. The results of numerical analysis indicate that most of the settlements of tunnel crown and building
foundations are caused by the excavation of upper bench in the left tunnel. The maximum settlement is

3.81 mm with the maximum slop of about 0.02%. Both the settlement and the slope are within the range of
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the upper buildings, allowable change. The tunnel spandrel of metro Line 6 heaves upwards due to the loss
of ground during the excavation of the new tunnel, and the bending moment of Line 6 distributes similarly with
its deformation curve. The maximum bending moments is 238 kN « m which locates in the tunnel spandrel and is
within the typical capacity of the lining. Generally, the numerical results are in accordance with the monitoring
data, which shows that UDEC can accurately reflect the effect of tunnelling on existing structures in jointed rock
mass.

Key words: jointed rock mass;discrete element analysis;tunnelling;building deformation; multi-arch tunnel
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Table 1 The features of structures in the study area
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Fig.1 Location of Yuzhong connecting tunnel and buildings nearby
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Fig.2 Structures around tunnel in the study area Fig.3 Polar stereographic projection of

tunnel and joints in the study area
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Table 2 The physical and mechanical parameters of rock
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Fig.4 Numerical simulation model
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Table 3 The physical and mechanical parameters of joints
WO M/ EmRBIE/GPa YImRAIE/GPa NEEEM/C) AR /kPa PR/ kPa B AIEE/m
I 10 3.5 1.21 25 80 0.1 3
J2 80 3.5 1.21 20 60 0.1 3
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Fig.5 The curve of vault settlement with construction steps
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Fig.6 The curve of foundation settlement with Fig.7 The curve of foundation settlement

construction steps
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