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Keywords Extended Abstract

Back-analysis Summary

Geomechanical parameters This research analyzes geomechanical parameters of the Kani Sib Water
Tunnel stability Conveyance Tunnel using back-analysis. Numerical modeling has been

Numerical modeling

FLAGSD made using FLAC3D software, and a direct univariate optimization

algorithm has been used to estimate the deformation modulus, cohesion,
and internal friction angle for rocky and alluvial sections. The obtained results have shown the deformation
modulus in the ranges of 800-5800 MPa in rocky zones and 275-650 MPa in alluvial zones. These estimates,
validated by laboratory data, provide reliable inputs for optimal tunnel designs and reducing costs.

Introduction

Geomechanical parameters significantly impact tunnel stability and safety. Conventional methods, such as
laboratory and in-situ tests, are limited by scale effects and sample representation. Back-analysis integrates
monitoring data and numerical modeling to address these uncertainties, making it a valuable tool in tunnel
engineering. Back-analysis was used in this study to estimate the deformation modulus, cohesion, and internal
friction angle of the Kani Sib Tunnel, which has complex geological conditions.

Methodology and Approaches

FLAC3D software modeled tunnel displacements based on monitoring data from convergence pins. A direct
univariate search algorithm minimized the error between observed and modeled displacements. Models
incorporated key site parameters, such as rock density, groundwater pressure, and in-situ stresses. Sensitivity
analysis was performed to determine the influence of deformation modulus, cohesion, and internal friction angle
on tunnel behavior.

Results and Conclusions

Back-analysis highlighted distinct differences in geomechanical properties between rocky and alluvial zones. In
rocky sections, deformation modulus ranged from 800 to 5800 MPa, cohesion from 200 to 450 kPa, and internal
friction angle from 28° to 35°. In alluvial sections, these values dropped significantly, with deformation modulus
between 275 and 650 MPa, cohesion from 40 to 200 kPa, and internal friction angle from 25° to 35°. Sensitivity
analysis revealed that deformation modulus had the greatest effect on displacements, followed by cohesion and
internal friction angle. The results align with laboratory data, confirming back-analysis as an effective method for
estimating reliable parameters, enhancing tunnel design, and reducing costs.
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