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Analysis and Discussion on the Difficulties in the Design of
a Subway Tunnel in the Loess Region

GAO Qiang, YU Wenlong
( Guangzhou Metro Design and Research Institute Co. , Lid., Guangszhou, Guangdong 510010, China)

Abstract: By taking the tunnel project of line five of Xi’ an metro line as an example, several important and difficult
problems encountered in the design of the subway tunnel in the loess area are analyzed and discussed. The specific design
scheme and treatment measures are proposed to ensure the safe and smooth implementation of the tunnel, and the conclu-
sions are as follows: 1) The design of the subway tunnel in the loess area should take the function of the station and the
interval as the premise to avoid the self-weight collapsible loess as far as possible. It is reasonable and feasible to replace
the tunnel foundation with the tunnel foundation treatment depth less than 2 m. 2) When the geological condition is good
and the control requirements of surrounding environment are not high, the isolation piles is not necessary. After the initial
tunnel passes through, the construction of the rear tunnel can be completed. 3) The selection of the location of the tunnel
entrance, the protection measures of the side slope and the design scheme of the portal are reasonable and feasible, which
can guarantee the safety of the construction and the later operation, and also meet the requirements of the city landscape.
4) The bridge and tunnel transition section is designed by the pile plate structure, which can realize the rigid and flexible
transition, avoid the influence of collapsible loess, reduce the post and differential settlement, and meet the requirements
of ride comfort.

Keywords: running tunnel; collapsible loess; small interval tunnel; protection of hole and side slope; bridge and

tunnel transition
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