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Analytical Test Studies on the Structural Behavior of Loop Splice Joints
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The RC loop splice joint is one of the most effective joint systems for precast concrete slab. However, the structural
behavior and design criteria are not distinct. The tensile strength tests using reinforcing bars with buried strain gauges have
been carried out. Through the experiment, important structural behaviors, such as steel strain distribution and bearing force,
of the joint system were revealed. Moreover, in this study, 3D non-linear FEM analysis was conducted and compared with
the experimental results. Some important factors to determine the structural behavior of the joint were identified through the

analysis.
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Table 1 Results of hardened concrete
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Table 2 Results of tensile test of reinforcement
Qoo oooO0O0d | D000 ooo 0000 |ooodo
(mm2) (mm2) (N/mm?2) (N/mm2) | (kN/mm2)
D19 286.5 2737 383.8 557.2 195
D16 198.6 191.4 387.3 561.8 194
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Fig. 1 Loop type reinforcing bar with buried strain gauges
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Table3 Combination of experiment factor
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Fig. 2 Dimensions of the specimen ( Type 300-75-6 ) (unit: mm)
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Fig. 3 Frame and devices for the loading test ( unit: mm)
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Fig. 4 Failure mode of the specimens (unit: mm)
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Table 4 Ultimate load and failure modes
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100 (kN) | 200 (kN)
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Fig. 5 Failure mechanism of RC loop splice
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Fig. 8 Relationship between loading and bearing force
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Fig. 11 Property of bond stress between reinforcement and concrete
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Fig. 14 Strain distribution inside concrete
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Fig. 17 Comparison of strain of reinforcement between experiments and analyses
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