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Analysis of Mechanical Law in Construction of Subway

Cross Passage to Large-section Main Tunnel
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Abstract: In view of the complex construction process, frequent mechanical conversion and high

construction safety risk of the main tunnel with large cross section, taking Huangshan Street Station of

Urumqi subway as the background, the stress and displacement of surrounding rock and support

structure during the construction of the main tunnel were analyzed by numerical simulation. The results

show that: During the construction of the cross passage to the main tunnel, the support form of cross

passage frame beam+intersection partition wall is adopted, and the displacement and stress during the

construction process are basically within a controllable range. During the construction process of the

cross passage to the main tunnel, the removal of temporary supports is a key process for the entire wall

breaking construction. During the construction process, attention should be paid to strengthen in-situ

monitoring.
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Fig.1 Geological profile of tunnel section
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Fig.2 Support system of framework beam
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Fig.3 Three dimensional model ( unit:m)

XTI S S, H I E 452880 4 i U 49 44t
BRI YT B S B AR
BT .

AE,
E . =E, + T (1)
Pk, TR I S s R i (MPa) s B, A
JEAIYI S U TR BE £ SRR (MPa) A, A HIHE
AR MR AR AT T A (m® ) 5 B, A A A
i (MPa) ;A, NiRBE LA (m?)
HESEME 1 iR,
x1 HESH
Table 1 Calculation parameters

bR by B BRI s

i #/MPa Il (N-m™?) (N-m™?) (°)
et 1 0.32 18 000 10x10° 15
[P 30 0.32 19000  30x10° 24

[ it 70 0.30 21000  100x10° 30
T 200 0.30 23000  300x10° 30
2 35x10°  0.20 24 000 — —
R [ 100 0.29 21000  100x10° 26
MEEIAZY 31.9%x10° 0.23 23000 — —
REEI P 32.5%10° 0.23 23 000 — —
WEE R EPT 32.7x10° 0.23 23 000 — —
BRI WAt 31x10°  0.23 23 000 — —
MEEIEREEE  34.5%10° 0.23 23000 — —
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Fig.4 Large cross-section tunnel support and process

3 HELERSW
3.1 fusiR
3011 MR A ST

TEAS S b 36 (Hb ML 1) B A i 1 10130 s
(LRI ZE 2) B Wa il A5, B3 TR 42 58 B0 H W I
LA S IR 3 B2 AN H ) o Hhons A, FLR 2 Bk
e B it T e 5 A% D RE M R AN 81 6 T

,4 _
$ 8
& ol gL
-10+ bty x?
B | bR ———
To-12t e
— 4 ||||||||||||||||||||
-50 40 30 20 -10 0 10 20 30 40 50
HRE LI /m
Bl 5 HbsR e 2 e # i 2k
Fig.5 Vertical displacement curves of surface
monitoring points
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Fig. 6 Vertical displacement mileage curves of

surface characteristic points
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Fig.7 Vertical displacement curves of each

characteristic point at the top of the cross passage
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Fig.8 Displacement curves of various characteristic

points around the intersection
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Fig.9 Displacement curves of each characteristic

point of the frame beam
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Fig. 11 Stress of surrounding rock
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Fig. 12 Plastic zone of surrounding rock
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