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An Assessment of Safety Factor for Tunnels Excavated in a
Weak Rock Layer
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Abstract

It is difficult to calculate factor of safety of a tunnel by applying any analytical method based upon limit
equilibrium method since the shape of failure plane in tunnel analysis can not be easily assumed in advance.
To cope with this shortcoming, a method is suggested to calculate safety factor of a tunnel by numerical
analysis using strength reduction technique. A circular tunnel excavated in a homogeneous rock was
selected as an example problem and factors of safety were calculated for no—supported, partly—supported,
and completely— supported cases respectively. Meshes with 3 different sizes were examined for a sensitivity
analysis. For the verification of the proposed method, a limit equilibrium analysis was conducted and
compared with the numerical analysis. The proposed method herein can be used to calculate factor of safety
of a tunnel regardless of tunnel shape or geological conditions, and thus can contribute for the improved
design and stability assessment of tunnels.

Keywords : Strength reduction technique, Factor of safety, tunnel, Limit equilibrium method
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