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Abstract

This research aims to present the Stability of Opening Index (SOI), which is a quantitative
criterion developed for evaluating the stability and load transfer efficiency of tunnels. The study
compares the load-bearing behavior of basic tunnel shapes, horseshoe shapes with different
slenderness ratios, and evaluates the effectiveness of reinforcement systems using small-scale
model testing in the laboratory coupled with finite element method analysis. The research results
indicate that the SOI can clearly differentiate the behavior of each tunnel model. The horseshoe
tunnel with a moderate slenderness ratio (HS10), reinforced with both Shotcrete and Rock Bolt
(HS10-SC-RB), demonstrated the best stability and load transfer efficiency, reflected by the lowest
SOl value, which significantly enhances the safety of the structure.

Keywords : Stability of Opening Index (SOI), Tunnel Stability, Load Transfer Efficiency, Finite
Element Method (FEM)
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