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Abstract - In this study, the results of the experimental investigation of the bolted splice for concrete-filled thin-walled tube columns
are presented. For the connection of the column tube, the bolted lap plate joint was used at each tube wall and non-planar ribbed plates
were used as the lap plate at the joint in order to improve the connection performance such as strength and slip resistance. To
investigate the connection strength and failure mode, five full scale column specimens with different lap joint details were tested. The
tests showed that the ribbed lap plates were beneficial to increasing the strength and slip resistance of the joint as the ribbed portion
provided additional resistance. The failure modes of the joint were net section fracture and block shear rupture of the lap plate or tube
wall. The force transfer mechanism at the joint via the bolts and ribbed lap plates was also investigated based on strain measurements.
Finally, a plastic stress distribution method to estimate the connection strength of the column splice was proposed.
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Fig. 1. Bolted splice details of concrete-filled tube columns
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Fig. 2. Proposed bolted splice with ribbed lap plates for octagonal concrete-filled thin-walled tube columns
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Fig. 3. Failure modes of bolted lap plate splice for thin-walled tube columns
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Fig. 9. Slip behavior at the bottom lap plate joint
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Table 1. Moment strengths at the splice connection (kN-m)
Tensile strength and failure mode of each bolted lap plate joint" Moment strength? Observed
Spec- Lap plate Tube wall | Bolt Predicted Pred. | Test Ratio :
P p T failure
men " failure mode?
ng/ Tnf Tbs Tb/ Tbs Tb/ ng/ (kN) mode3) Mn Mu Mu/Mn
CBSI1 | 1011 | 1010 | 1227 | 2582 | 1227 | 2582 | 1725 1010 NSR-LP 947 962 1.01 NSR-LP
CBS2 | 1462 | 1500 | 2281 | 5750 | 1536 | 3872 | 2588 1463 GSY-LP 1317 1338 1.01 NSR-LP
CBS3 | 1415 | 1608 | 1227 | 2582 | 1227 | 2582 | 1725 | 12279 BSR-LP/TW 1021 1155 1.13 BSR-LP
CBS4 | 2047 | 1887 | 2281 | 5750 | 1536 | 3872 | 2588 | 1536" BSR-TW 1347 1440 1.06 BSR-TW
CBSS5 | 1491 | 1607 | 2331 | 2582 | 1757 | 2582 | 1725 1491 GSY-LP 1328 1482 1.11 GSY-LP

1) The tensile strength and failure mode were estimated using Egs. (1) ~ (8).

2) The moment strength of column splice was estimated based on the plastic stress distribution method shown in Fig. 12.
3) NSR = net section rupture, GSY = gross section yield, BSR = block shear rupture, LP = lap plate, and TW = tube wall

4) In CBS3 and CBS4, the tensile strengths of the side lap plates (i.e. flat lap plates) were Tﬂ =1010 and 1463 kN, respectively.
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Fig. 10. Strains of lap plates varying with increasing mid-span deflection
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