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Abstract: To explore the reliability of reinforced concrete slabs in fire, the reliability index based on
different damage criteria were calculated, compared and evaluated. A stochastic finite element model
was proposed, considering multiple stochastic parameters in fire load and the design of concrete slab.
Probability analysis on the thermodynamic reactions of reinforced concrete slab in fire was carried out.
First, a refined model of concrete slab was established in ABAQUS finite element software. The nu-
merical simulation results were verified by the fire test data. Then, abaqus@python script was used to
sample random parameters with LHS method and generate random model. Random temperature curve
of steel, unexposed surface temperature curve of slab and random deflection curve of mid-span were
obtained by cyclic calculation. Finally, the failure probability and reliability index were calculated

based on MATLAB Monte Carlo method. The results show that the proposed model can be used to
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evaluate the thermodynamic response of reinforced concrete slab based on reliability theory. The fail-

ure criterion based on deflection overestimates the critical temperature of the reinforced concrete slab.

The reliability index of normally designed reinforced concrete slab is 1.88 when exposed to fire for 90

min. The frequency of fire should be considered when evaluating the reliability of reinforced concrete

slab in fire.

Keywords: fire load ; reinforced concrete slab; random finite element; failure criterion; reliable index
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Fig.1 Numerical simulation and test results
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