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Analysis of construction method of shallow metro tunnel under

the crossing highway
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Abstract; YD1K1+ 395~ +505 mileage of the Xiamaixi tunnel of Guiyang urban rail transit No. 1 line under the
existing highway and traffic culvert is taken for study. The Midas GTS/NX software was used to simulate the
deformation of the surrounding rock and the settlement of the highway pavement during the construction of the
tunnel under the highway. At the same time, the changes of the mechanical properties of the surrounding rock
plastic zone and supporting structure caused by different construction methods were compared. The four types of
excavation methods including the bench cut method, CD method, CRD method and double side drift method are
analyzed. Results show that CRD method has good control effect on the settlement of the road surface and tunnel,
and the mechanical properties of the tunnel support structure are good. In the construction, the stability of the
highway and the tunnel itself is good. Based on numerical simulation analysis, the economical and reasonable
construction excavation plan and construction parameters were determined. The onsite monitoring of the follow-up
construction and the comparison analysis with the numerical analysis results showed that the recommended plan was
reasonable and feasible. The project example of the Xiamaixi tunnel of Guiyang urban rail transit No. 1 line under

the existing highway and traffic culvert for the construction of similar projects provide a meaningful reference.
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Fig. 2 The relationship between tunnel, highway, and culvert
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Tab. 1 Mechanical parameters of the model

R SR E/GPa  y/kN-m™* pu c/kPa
58 XAk )2 0. 000 7 22.0 0.43  38.3
LGB = 0.005 5 17.7 0. 35 40
XA 2 A 3.0 25.9 0.30 200
59 AL 2K G 3.5 26. 4 0.40 450
N S 3.2 26. 3 0. 34 —
W1 34 28.0 23.0 0. 20 —
KA ) 31.5 25.0 0. 20 —
HEAF 29.5 25.0 0. 30 —
2% 5.0 2.3 0. 28 —
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Fig. 3 The model of computation
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Fig. 5 The vertical displacement of observation points under

different construction methods

different construction methods( Unit: cm)

BMiE CDJE CRDE WUNREE STk
HETR 1 —3.995 —3.854 —3.790 —3.217
EHEE 2 —1.459 —1.070 —1.069 —0.821
LB 3 —2.942 —2.968 —2.935 —2.303
Jeili kg 4 1.038 1. 104 1.114 0.952
fiikE s —0.218 —0.171 —0.158 —0.218
FEHER 6 3.563 3. 346 3. 346 2. 829
FHE 7 2. 666 2. 750 2. 742 2.108
HER S 6. 640 6.522 6.514 6.074
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Tab.3 The horizontal displacement of observation points

under different construction methods (Unit: cm)

GFrik CDik CRDik  XUMIEES 3L
HIE 1  0.695  0.615  0.594 0.773
ZEHEE 2 0.726 0.609  0.612 0. 704
fi#t)g 3 0.500  0.477  0.487 0.701
EhkE 4 0.649  0.685  0.704 0. 826
HilkE 5 —0.096 —0.004 0.043 —0.272
g 6 —0.117 —0.092 —0.070 0.177
HHEB 7 —0.520 —0.447 —0.457 —0. 821
HEES  —0.450 —0.315 —0.304 —0.399
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different construction methods
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Tab. 4 Settlement values of surface measurement points

under different construction methods (Unit: ¢cm)

HWERME AFE CDiE CRDE BUEESbT%k
CD1 —0.74 —0.598 —0.576 —0.517
CD2 —1.061 —0.883 —0.857 —0. 747
CD3 —1.269 —1.068 —1.039 —0.891
CD4 —1.363 —1.152 —1.121 —0.954
CD5 —1.371 —1.162 —1.13 —0.959
CD6 —1.31 —1.108 —1.076 —0.917
CD7 —1.184 —0.994 —0.963 —0.829
CD8 —1.002 —0.828 —0.798 —0.699
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Fig. 7 Settlement curve of measuring points

under different construction methods
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Tab. 5 The first principal stress value of initial shotcrete

(Unit: MPa)
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