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Design, test and parameter identification of self-centering rebar splices
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Abstract: Post-tensioned prestress, self-centering brace and shape memory alloy (SMA) are the main ways to realize the self-cen-
tering of the structures. However, the construction of post-tensioned prestress is complex, the concentrated force generated by self-
centering brace may cause joint damage, and the SMA is expensive. The disc springs are preloaded to provide the self-centering
force. A self-centering rebar splice is developed to connect the longitudinal rebars in the reinforced concrete structures. The calcula-
tion method of the stiffness, preload and effective stroke of the self-centering rebar splice is established. Four rebar splices with dif-
ferent preload force, stiffness and effective stroke are designed and manufactured, and the mechanical properties of the rebar splices
are tested. The parameters of the rebar splice adopting the Bouc-Wen model are identified based on particle swarm optimization al-
gorithm. The results show that the self-centering rebar splice has a stable half-flag hysteretic curve and excellent self-centering per-
formance. The Bouc-Wen model can accurately describe the hysteretic characteristics of the rebar splice, and the fitting data are in

good agreement with the test data.
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Fig.2 Devices of material property test of disc spring
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Fig. 3 Forcedisplacement curve of material property test of

disc spring
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Fig.4 Schematic diagram of self-centering rebar splices
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Tab.1 Design parameters of self-centering rebar splices

24 T1 T2 T3 T4
w 0.1 0.2 0.2 0.2

W% J) F,/kN 9.16 18.32  18.32  18.32
WL n 28 28 26 24

WIEE K/(Nemm ') 3571 3571 3846 4167
T AKE d,/mm 2.56 5.13 4.76 4.44

BATHE d/mm 11.2 11.2 10.4 9.6
AT d/mm  8.64 6.07 5.64 5.21
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Fig.5 Mechanical property test of self-centering rebar splices
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Fig. 6 Force-displacement curves of self-centering rebar

splices
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Fig. 7 Structural schematic diagram of the Bouc-Wen model
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Fig. 8 Basic flow of particle swarm algorithm
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Tab.2 Parameter identification results of particle swarm

algorithm
SR T1 T2 T3 T4
y 0.98 1.45 0.00 10.82
Fei 3.89 20.14 0.15 9.25
A 5.41 31.22 14.41 2.55
C, —4.82 —32.44 —3.78 5.46
K, 3.58 3.60 3.79 4.18
a 2.17 1.78 0.86 2.64
X, —2.59 —3.85 —2.97 3.21
N 0.46 0.41 12.05 16.50
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Fig.9 Comparison of Bouc-Wen model and test results
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