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Mechanical Response Mechanism of Simply Supported
Two-Way Reinforced Concrete Slab with In-plane
Constraints Under Fire
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WANG Wen-jun, E-mail: wenjunwang@csu.edu.cn)

Abstract: The existing analysis methods lack a reasonable explanation for the cracking,
deformation response, and the mechanism of fire resistance reduction caused by the internal
confinement of the simply supported two-way reinforced concrete slab with in-plane constraints
under the fire. Therefore, three-dimensional solid finite element models of simply supported
two-way reinforced concrete slab with in-plane constraints under fire in both temperature field and
thermo-mechanical coupling analysis were established using the ABAQUS software. On the basis
of experimental verification, further parameter analysis was carried out to investigate the
deflection, stress variation law, and mechanical response mechanism of steel bars and concrete.
The results show that in the case of fire, the in-plane constraining force weakens the inverted
arch effect and tensile film effect of the plate, resulting in a significant decrease in fire resistance.
An increase in unidirectional and two-way in-plane constraints, aspect ratio, and load ratio will
shorten the duration of the inverted arch effect and tension membrane effect stages of plate.

Key words: two-way reinforced concrete slab; fire; in-plane constraint; mechanical response;
inverted arch effect
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(RC) slabs with in-plane constraints
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Fig. 8 Longitudinal stress distribution of concrete in N2 section of two-way-constrained slab at typical fire time
(a)—r=6 min (4); (b)—=48 min (B); (¢)—=56 min (C); (d)—=62 min (D).
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Fig. 10 Longitudinal stress distribution of concrete in N4 section of two-way slab confined

in unidirectional plane at typical fire time
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Effect of unidirectional constraints on fire resistance of concrete slab
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