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Optimal Selection Study of Construction Methodology for Super-large

Cross-section Irregular-shaped Tunnel Using Bench Method
CHE Dongpo
( The Fifth Engineering Co. , Ltd. of China Railway Fourteenth Bureau Group Co. , Ltd., Jining 272117, China )

Abstract: To ensure the construction safety of super-large cross-section irregular-shaped tunnels, this study, anchored
in a specific engineering project involving such a tunnel, employed the FLAC3D software to investigate the
displacements, siresses, and safety factors associated with the application of Four-bench Nine-step Method, Three-bench
Seven-step Method, and Three-bench Five-step Method. The findings demonstrate that: (1) Among the methods, the Four-
bench Nine-step Method vyields the smallest crown settlement and convergence values, respectively, being 3. 563 mm,
0. 765 mm, 1. 715 mm, 2. 785 mm, and 2. 060 mm, providing the best displacement control and complying with the
project’s specified limits. The Three-bench Seven-step Method follows suit, while the Three-bench Five-step Method
exhibits the largest convergence values for each parameter. (2 ) The maximum and minimum principal stresses for
the Four-bench Nine-step Method are less than those for the other two construction scenarios, with a more uniform stress
distribution. (3 ) The Four-bench Nine-step Method also provides the highest minimum safety factor, reaching 3. 98,
satisfying the regulatory requirements. Therefore, this study recommends the use of the Four-bench Nine-step Method for
this particular project. The conclusions can serve as a reference for the selection of construction methodologies in similar
irregular-shaped tunnel projects.
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