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Abstract; It is easy to cause the deformation and settlement of surrounding rock during the construction of shallow
underground tunnel with asymmetric small spacing in loess stratum. In order to optimize the tunnel construction
method under the special geological condition, this paper takes the small spacing tunnel between Yannan Fourth
Road Station and Datang Furongyuan Station of Xi'an Metro Line 4 as the engineering background, and carries out
numerical analysis on the two excavation methods of right tunnel first and left tunnel first. The results show that
the stable settlement values of the ground surface after the completion of the two excavation methods are 23. 5 mm
and 23. 9 mm respectively, the stable settlement values of the right tunnel vault are 31.5 mm and 31. 7 mm, and
the stable settlement values of the left tunnel vault are 22. 0 mm and 22. 3 mm, with almost no difference. The
horizontal convergence values of 1 & hole to 4 # hole are 0. 80 times, 0. 86 times, 0. 79 times and 0. 90 times higher
than that of the left tunnel first. The maximum horizontal convergence value of the right tunnel is 0. 54 times that
of the left tunnel first, which indicates that the right tunnel first can effectively reduce the horizontal convergence
value. Under the two excavation methods, the maximum principal stress of the surrounding rock of the right tunnel
is 0. 22 MPa, 0. 25 MPa, and the maximum principal stress of the surrounding rock of the left tunnel is 0. 19 MPa,

0.16 MPa. The difference is very small, and the plastic zone distribution after the excavation according to the two
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excavation methods is similar. Finally, comparing the simulation results with the monitoring data, it is found that

the numerical difference is small and has the same regularity. This method has been successfully applied to the car-

storage interval tunnel of Xi'an Metro Line 4, which can provide reference for the subsequent construction of

asymmetric small spacing tunnel.
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