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Abstract: The selection and parameter optimization of support structures for open cut tunnels often face the challenge of multi —
objective coordination between safety, economy, technology, and environment. Traditional decision — making methods are not
suitable for complex engineering conditions with IV — V surrounding rock and burial depths of 8 — 15 meters. Therefore, this
article takes a underground transportation connection tunnel as the background, constructs a multi — objective decision — making
system covering the above four — dimensional objectives, and systematically compares the stress and deformation performance of
three types of support schemes: soil nail wall + shotcrete, row pile + internal support, and underground continuous wall. The
results showed that the underground continuous wall scheme had the best comprehensive performance, with a stable stage arch
crown stress of 6.2 MPa, arch waist convergence of 5.9 mm, and surface settlement of 8.3 mm, which were reduced by
50.8% , 68.4% , and 65.8% respectively compared to the soil nail wall scheme; Further optimizing its parameters,

increasing the wall thickness to 650 mm and the concrete strength to C35, the arch crown settlement was 7.3 mm and the arch

EEEN: BEE (1990—), &, Wi+, ITEM, HARXAE: EHIRELSE,
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waist stress was 6.6 MPa, which decreased by 12.0% and 8.3% respectively compared to before optimization. This study

forms a closed — loop technical system of " selection monitoring optimization" ,

providing reliable basis for the design of support

structures for open cut tunnels under complex geological conditions, and promoting the development of engineering construction

towards refinement and scientificity.

Key words: open — cut tunnel; support structure selection; multi — objective decision making; parameter optimization;

deformation control
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Fig. 2 Stress value data chart for various tunnel sectivons
under different support types
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Fig. 3 Deformation data chart for various tunnel sections
under different support types
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