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Abstract

Prediction of tunnel behavior is one of the most popular subjects in geotechnics. Tunnel
behavior means interaction, stresses and deformations created in the tunnel and surrounding
environment. Nowadays, by advanced numerical modeling softwares, tunnel behavior is
investigated well during and after tunnel construction. In this study, 3D finite element modeling
has been employed to investigate the effective parameters on tunnel displacements and retaining
system stresses. First, based on monitoring data of Emamzadeh Hashem tunnel, the numerical
modeling method has been verified. The Emamzadeh Hashem Tunnel is a horseshoe-shaped
tunnel, located about 50 km northeast of Tehran, Iran in the southern part of the central Alborz
Mountains. After the verification, the effects of the tunnel and the medium parameters consist of
shotcrete thickness, modulus of elasticity, in-situ stresses, Poisson's ratio, and rock dilatancy
angle on the tunnel crown settlement and bending moment have been studied. Sensitivity
analysis has been done through the Taguchi design of experiments method to compare the effect
of each parameter on the results. The results show that the determination of KO value has the
greatest effect on the predictions of tunnel deformations and retaining system bending moment.
The shotcrete thickness and modulus of elasticity have the next most significant impact on the
results. Results show besides that the influence of the Poisson's ratio and dilatancy angle of the
rock is not as important as other parameters.

Keywords: Parametric Study, 3D Finite Element Analysis, Sensitivity Analysis, Taguchi
Design of Experiments, Tunnel Retaining Structure
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