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Abstract: The mechanical performance of reinforced concrete (RC) composite slabs without gap subjected to concentrated loads
was studied through the static loading test. The test results show that the stiffness of the slab is reduced due to the
existence of the joint, and the composite slabs without gap are easy to fail at the joint. The truss reinforcement can
strengthen the bonding effect between the post-cast layer and the cast-in-situ layer, and improve the stiffness and
bearing capacity of the composite slab. By configuring the chevron-shaped steel bar in the truss composite slab, the
concrete damage can be effectively reduced, and the stiffness and ultimate bearing capacity of the composite slab can
be significantly improved. Subsequently, the experiments were numerically simulated by the finite element analysis
software ANSYS/LS-DYNA. The mid-span load-deflection curves and failure modes obtained from the numerical
simulation were compared with the static test results, which were basically in good agreement, verifying the

reliability of the finite element simulation. Based on the extended parametric analysis, it is found that when the truss
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reinforcement is arranged parallel to the joint, the RC composite slab gains smaller mid-span deflection, and the

chevron-shaped steel bar close to the middle of the span has a significant effect on improving the overall stiffness of the

composite slab.
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52 M 18 /KN A TR TAE /KN gy 5% M A /kN H AL /KN v
RCF 135.30 149.28 1.10 239.94 253.68 1.06
CRF 113.39 124.81 1.10 226.73 235.61 1.04
CTF 137.28 140.26 1.02 248.99 267.86 1.08
RRF 129.11 154.84 1.19 234.81 246.44 1.05
RTF 181.87 200.53 1.10 268.78 285.66 1.06
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Fig. 11 Finite element model failure modes
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