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Study on the Influence of Tunnel Underpassing Angles on Existing Pipeline

Sun Zhuangzhuang

(Bridge and Tunnel Design Institute of the First Survey and
Design Institute Group Co. Ltd. of China Railway, Xi’an 710000, China)

Abstract: Using three-dimensional finite element numerical analysis, combined with the case of the
existing pipeline under the tunnel of a certain project, the influence of different underpassing angles on
the settlement deformation of the formation and the existing pipeline was studied in this paper. The re-
search and analysis shows that: Obvious uplift occurs at the tunnel arch, and the vertical settlement of
the formation is mainly concentrated above the tunnel arch, and the different angles have little impact on
the range and settlement value of the vertical deformation of the formation caused by tunnel excavation.
Along with the construction stage, the pipeline settlement gradually becomes larger, the maximum set-
tlement position occurs directly above the tunnel, with the increase of the angle between the tunnel and
the existing pipeline, the asymmetry of the settlement deformation on both sides of the pipeline gradual-
ly weakens, when the angle is 90, that is, when the two are completely orthogonal, the settlement de-
formation on both sides is completely symmetrical. The impact of different tunnel underpassing angles
on the settlement deformation at the same horizontal distance from the tunnel can be basically ignored,
and the deformation law of first slow settlement and then rapid settlement are presented from both sides
to the middle. However, the settlement deformation of the pipeline at the same position along its own
direction increases with the decrease of the angle, and the overall settlement deformation of the existing
pipeline increases.
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