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Abstract: A 3D Computational Fluid Dynamics (CFD) model is presented to assess the entity and extension of 
concrete spalling induced by a fire in a road tunnel, simulating the material loss by means of eliminating 
elements exceeding a pre-fixed critical temperature. In the proposed 3D CFD model, spalling was assumed 
to occur when the temperature of the front surface of the infinitesimal elements in which the thickness of 
the tunnel lining was discretized reaches a pre-fixed critical temperature. The results showed that the fire-
induced damage may be underestimated if the material loss in not considered in the spalling analysis. 
Moreover, the depth and extension of spalling were affected by the value of the critical temperature used as 
a criterion for element elimination. The maximum depth of spalling at the ceiling was found to be 6–19 cm. 
The maximum depth of the spalling on the right wall of the tunnel was found to be 17–33 cm. This study 
increases the state-of-the-art about the entity and extension of the concrete spalling in road tunnels 
mechanically ventilated, and it can serve to recommend the use of more fire-resistance concretes or fire 
protection coatings. 
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