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Abstract

Relying on the construction process of initial arch-cover method of expanding arch in a metro sta-
tion in soft rock stratum of Chongqing Rail Transit, the displacement and the stress of the sur-
rounding rock, and the mechanics characteristics of the initial supporting structure were analyzed.
The excavation of the expanded arch has a great influence on the deformation of the arch and the
vault of the surrounding rock. The middle of the straight wall of the station tunnel, the intersec-
tion of the tunnel’s straight wall and the bottom of the tunnel, the expanded arch and the vault are
relatively weak. Therefore, the support should be strengthened during the design and construc-
tion. The research results provide a basis for the informatization design and construction using
the initial arch-cover method of expanding arch in the metro station in soft rock stratum.
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Figure 1. Schematic diagram of longitudinal section of the rock stratum of the metro station
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Figure 2. Calculation model
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Table 1. Mechanical parameter of rock mass
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Figure 3. Schematic diagram of the construction procedure of the initial arch-cover method of the subway station
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Figure 4. Cloud map of the vertical displacement of surrounding rock (Unit: m)

E 4. B2 EABEE(EAL: m)

6.0 1

| pmememrmenend T

4.0
2.0
0.0
-2.0

#/mm

DA

f

-16.0 -

-4.0 1
-6.0 -
-8.0
-10.0 -
-12.0 1
-14.0 1

5 10 15 20 25

—o— BT A
—u— ZEHE AR

THE T

Figure 5. Changing curve of vertical displacement of surrounding rock of arch and total displacement of left arch with con-

struction steps
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Figure 6. Cloud map of vertical displacement of the 6th and 10th calculation steps of the metro station (Unit: m)
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Figure 7. Cloud map of plane shear stress of surrounding rock of metro station (Unit: kN/m?)
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Figure 8. Cloud map of plastic state of surrounding rock of metro station
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Figure 9. Cloud map of Stress state of initial support structure of metro station (Unit: kN/m?)
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