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Numerical Simulation Analysis of Large-Span
Variable Section Tunnel Construction Method

Sun Yinhao

(No. 1 Engineering Co. Ltd. of China Railway 20th Bureau Group, Suzhou 215151, China)

Abstract: Aiming at the design characteristics of large span, long horizontal excavation size of varia-
ble section and high safety risk in the lead line section in Houlingxia Tunnel, the numerical simulation of
two schemes of lateral transition excavation using the supporting gantry method and the quasi-cave step
method for lateral transition excavation by three-step temporary inverted arch method was carried out,
That is, the excavation of the upper step division within the 10 m transition section. The longitudinal
first guide pit and the rear guide pit were excavated and vertical supports were erected, and the connect-
ing beam was added longitudinally in the upper part of the fulcrum or the ring arch frame was connected
longitudinally with channel steel. Then the middle vertical brace on the excavation side was removed to
form a lateral excavation door hole. In the excavation construction, the support gantry method was used
for protection or the quasi-cave step method for excavation. Finally, it was excavated to the arch foot,
and the long main hole was connected to the arch frame to complete the construction of the upper steps
of the transition section. The numerical simulation results show that both methods are safe and feasible.
Combined with the actual situation of the surrounding rock on site, the project adopts the supporting
gantry scheme to complete the excavation. The monitoring value of soil deformation around the cave is
basically consistent with the variation law of the simulated value. The soil displacement and stress chan-
ges are less than the simulated values and within the allowable range. The successful implementation of
this case might provide an important reference for the lateral excavation construction of similar large-
span variable section tunnels, and has important practical significance.

Key words: large-span tunnel; variable cross-section; transverse expansion excavation; stability

analysis of surrounding rock



