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Experimental study on fire resistance of magnesium crystal
plate reinforced concrete composite floor
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(a. School of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in Mountain Area,

Ministry of Education, Chongging University, Chongqing 400045, P. R. China)

Abstract: The lower layer of magnesium crystal plate reinforced concrete composite floor is a prefabricated new
fire-resistant magnesium crystal plate, and the upper layer is cast-in-situ reinforced concrete plate. In order to
study the fire resistance and fire resistance rating of magnesium crystal plate reinforced concrete composite slab
under different loading ratios, three composite slab specimens were tested subjected to ISO-834 standard
temperature rise, and the fire time-temperature curve and fire time mid span-deflection curve at different
positions of the composite slab were obtained. The test results show that the composite slab has good fire
resistance up to more than 1.5 hours. The fire resistance of the specimens was analyzed by using the finite
element software ABAQUS, and the reliability of the established model was verified by comparing with test
results. The effects of loading ratio, thickness of magnesium crystal plate, thickness of concrete protective

layer, strength of reinforcement and concrete on the fire resistance limit were investigated via the established
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model. The analysis shows that the load ratio and the thickness of magnesium crystal plate have great influence

on the fire resistance of the composite slab. Based on parametric analysis, the fire resistance of composite slab is

proposed for different loading ratios and thicknesses of magnesium crystal plate.

Keywords: magnesium crystal plate; combined slab; fire test; finite element analysis; load ratio
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Table 1 Maximum temperature of each measuring point
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Table 6 Parameter of specimen

WO PR RELMAY R WAER RS LR
5 E/mm J2EE/mm R WJE/MPa  EHY%
S1 3 15 0.7 300 C30
S2 5 15 0.7 300 C30
S3 8 15 0.7 300 C30
S4 10 15 0.7 300 C30
S5 20 15 0.7 300 C30
S6 5 25 0.7 300 C30
S7 5 15 0.3 300 C30
S8 5 15 0.4 300 C30
S9 5 15 0.5 300 C30
S10 5 15 0.6 300 C30
S11 5 15 0.8 300 C30
S12 5 15 0.7 400 C30
S13 5 15 0.7 500 C30
S14 5 15 0.7 300 C40
S15 5 15 0.7 300 C50
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slabs with different thickness of magnesium crystal plate
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Table 7 Fire resistance limit under different thickness of
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Fig. 14 Temperature comparison of composite floors with

different thickness of reinforcement cover
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Fig. 15 Mid span displacement comparison of composite

floors with different load ratios
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floor slab with different reinforcement strength
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