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Oversized Hole End-Plate Splice for Columns with Vertical Misalignment
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Abstract - In this study, the results of experimental and analytical investigations on an oversized hole end-plate splice for columns
with vertical misalignment are presented. Three column specimens with or without vertical misalignment at the splice zone were
tested under lateral cyclic loading. The details of the oversized hole end-plate splice, such as the thickness of the end plate and size
and arrangement of high-tension bolts, were designed based on the 'thick plate design' philosophy specified in AISC Design Guide
4. The test results show that, despite vertical misalignment equivalent to 2% of the section height, the oversized hole end-plate splice
exhibited a good performance without any detrimental effects, such as excessive connection deformations and prying forces. Finite
element modeling of the oversized hole end-plate splice was proposed, and the results of the analysis such as the overall
load-displacement relationship and bolt strains were compared with the test results. In addition, the force transfer mechanism at the
splice connection through the end plates and bolts were investigated in detail.
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Fig. 1. Concept of oversized hole end plate splice for columns with vertical misalignment
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Fig. 2. Force transfer mechanism at the interface of oversized hole end plate splice
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(b) C3 with misalignment 8 mm (30 mm thick end plate and M22 bolts)

Fig. 8. Column flange strains measured near the splice location and at bottom plastic hinge
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(b) C3 with misalignment 8 mm (30 mm thick end plate and M22 bolts)

Fig. 9. Bolt strains at the splice connection
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Fig. 10. Uniaxial stress-strain models of structural steel and high-tension bolts
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