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Analysis of Structural Responses of Subway Train Tunnel Linings

under Fire Exposure by a Simplified Method
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Abstract

This research aims to examine the structural responses of
subway tunnels under fire exposure using a simplified method.
The analytical procedures involve computing axial forces and

bending moments within the tunnel under external loading at

normal temperature, conducting a heat transfer analysis to
determine the temperature distribution within the tunnel
cross section and predicting the axial forces and bending
moments due to the temperature changes. It is found that, at
normal temperature, the maximum axial forces occur at the side
of the tunnel section while the bending moments are positive
at the crown and the invert and negative along the sides of the
tunnels, respectively. Under fire exposure, the axial forces within
the tunnel increase whereas the bending moments change from
positive to negative values at the top and the bottom of the
tunnel section. The increase in the tunnel lining thickness
slightly affects the axial forces and the bending moments at
normal temperature while an increase in axial forces and a
decrease in bending moments are observed under fire exposure.
Increasing the tunnel diameter results in increasing axial forces
and slight changes in bending moments both at normal

temperature and under fire exposure.
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