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Abstract

Taking a large-span underground excavation station in the steep rocky stratum of Chongqing rail
transit as an example, the three-step method and the double-side wall guide pit method are used
to simulate the construction process. The comparative analysis of the surrounding rock stress,
displacement, plastic zone and the initial support structure stress after excavation shows that the
double-side wall guide pit method is more conducive to the stability of the surrounding rock of the
station than the step method, but the surrounding rock stress, displacement, axial force of the ini-
tial support structure and so on differ little, both excavation methods can meet the requirements
of station surrounding rock stability. Considering the construction schedule, construction cost,
flexibility and construction difficulty, the 3-step method is more suitable for the construction of
this metro station and the similar stations and similar geological conditions.
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Figure 1. The numerical model of step method and double-sided guide pit method
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Table 1. Surrounding rock and initial support parameters of metro station

1. WEKFIHEE RIS H

w (l;i}\{/%n Z) Vﬂ(i‘épg c P\J%(ﬁ;ﬁa 7 ﬁ(ﬁk;ilﬁ ai‘rﬂ%a% E AL
WIRRE 25.6 600 32.6 168 1382 0.37
i>el 24.8 1620 40.5 500 4132 0.30
W R YRR - 25.0 - - - 15,000 0.20
HFF 78.5 - - - 200,000 0.30

e BISHREE N C25 5 350 mm; 4T EA% 25.0 mm, FR[IAIFE 1.0 m.

2.3. LIS

FEul XU BE S SO T2 A B a7 70 9 1~9 DI T2 s G BHE TR0 22 ul i 70 o4 b v
TIANEHIZ. BRI T R h R B 2.

A7
| 2[8]5 | 2
L3lole L3 ]

(a) WMEESLE  (b)3 GIFZE

Figure 2. Schematic diagram of excavation sequence depending on the section of metro station
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Figure 3. Horizontal displacement of surrounding rock excavated by double-sided pit method
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Figure 4. Vertical displacement of surrounding rock excavated by double-sided pit method
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Figure 5. Horizontal displacement of surrounding rock excavated by 3-step method
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Figure 6. Vertical displacement of surrounding rock excavated by 3-step method
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Table 2. Displacement of key points of station surrounding rock by two excavation methods
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Figure 7. Nephogram of maximum principal stress in double-sided pit excavation
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Figure 8. Maximum principal stress nephogram of 3-step method excavation
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Table 3. Axial force of two excavation methods for station initial support
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Figure 9. Plastic zone of surrounding rock excavated by double-sided pit method
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Figure 10. Plastic zone of surrounding rock by 3-step method excavation
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