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Experimental Research on the Flexural Performance of FRP-Reinforced Composite
Concrete Slabs Without Protruding Rebars

PENG Yaping' ZHOU Yizu' XIA Jiyuan®
(1. School of Urban Construction and Safety Engineering , Shanghai Institute of Technology, Shanghai 201418, China;
2. Shanghai Honghao Building Materials Co. , Ltd. , Shanghai 201416, China)

Abstract: In order to solve the problems of reduced bearing capacity and large deformation of concrete
composite slabs without protruding rebars, reinforcement methods such as setting grooves at the edges of
the prefabricated bottom slabs and pasting fiber-reinforced composites at the cross-seam positions of the
slab bottom are proposed. Through the static load tests of one monolithic cast slab and eight concrete
composite floor slabs without protruding rebars, a comparative analysis was carried out on the flexural
characteristics, failure modes, bearing characteristics, and deformation capacities of the specimens. The
results showed that the bearing capacity, stiffness, and ductility of the closely spliced composite slab
specimens were significantly smaller than those of the monolithic cast slab. Through the strengthening
measures such as grooving at the edge of the slab and pasting fiber composites across the cracks at the
bottom of the slab, the stress transfer and integrity at the bottom of the composite slab were enhanced to a
certain extent, and the mechanical properties of the composite slab were improved. The reinforcement
ratio and anchorage length of the additional rebars set at the composite surface of the splicing joint had a
significant impact on the mechanical properties of the composite slab. The specimens with increased

groove depth exhibited relatively outstanding bearing capacity and deformation performance, with good
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ductility. During the loading process, the restraining effect of the fiber composite materials on the bottom

of the slab increased the cracking load of the composite slab, enhanced the stress transfer on both sides

of the splicing joint at the bottom of the slab, reduced the degree of "deformation concentration" at the

slab joint, and improved the stiffness and ductility of the composite slab .

Keywords: prefabricated; composite slab; fiber-reinforced composite; flexural performance; bearing

capacity ; deformation
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Fig.1 Closed seam details for FRP-reinforced composite concrete

slabs without protruding rebars
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Table 1 Design parameters of specimens
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Table 2 Mechanical property indexes of carbon fiber mesh cloth

i PUAsRE,  POERbERLE WP R, HOE R
MPa GPa % mm?

1] 2.58%10° 219 1.2 0.86

1 1) 3.16x10° 310 1.3 0.43
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Fig.2 Reinforcement diagram of specimens
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Fig.3 Schematic diagram of the bottom of the slab with fiber

composile material
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Fig.5 Arrangements of measuring points of strain gauges on rebars

and concrete
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Table 3 Characteristic load values and relative ratios of specimens
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Fig.7 Deflection deformation curves of the half-span for each

specimen
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Fig. 10 Load-strain curves of concrete at slab bottom
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