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Abstract
In this paper, a numerical analysis was performed to study the local web buckling behaviour and strength of single-coped beams
under combined axial and bending loads. The investigated parameters included the axial stress in the coped region, cope details
and slenderness ratios of the web. The numerical model was verified through single-coped beam tests in the literature, and local
web buckling failure was observed for all of the models. The ultimate load of the single-coped beams was found to significantly
decrease with the presence of axial compressive stress, whereas tensile stress contributed to increasing the local web buckling
strength of the single-coped beams. The accuracy of the existing design formulas for quantifying the local web buckling strength
L of single-coped beams was evaluated based on the numerical results.

N

J

~

4 Introduction Coped beam is a common practice in
steel constructions to achieve the identical elevation of
flanges for the intersecting secondary beams and primary
beams. Previous studies assumed that coped beams were
subjected to a combined loading of bending and shear, and
none of them took axial force into account.
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v' The commercial finite element (FE) analysis software ABAQUS
was used to develop the numerical models.

v" The modelling techniques were verified through the test results
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4 Conclusion A Acknowledgement

v’ The ultimate load was significantly decreased with the
presence of axial compressive stress, whereas tensile
stress contributed to increasing the local web buckling
strength of the single-coped beams.
v’ The ultimate load was also significantly decreased with
the increase of C/D ratio and do/D ratio under the axial
compressive stress, and the post-buckling strength was
considerable for models with more slender webs when the
cope length was larger.
v’ According to the numerical results, both the Cheng’s
equations and the Yam’s equations are quite unsafe for
\some models.

y

This research is funded by a grant from the Research Grants
Council of the Hong Kong Special Administrative Region,
China (project No. PolyU 15211421).

J

References

Cheng, J.J.R. and Yura, J.A. (1986), "Local web buckling of
coped beams", J. Struct. Eng., ASCE, 112(10), 2314-2331.
Yam, M.C.H., Lam, A.C.C,, lu, V.P. and Cheng, J.J.R. (2003),
"Local web buckling strength of coped steel | beams", J. Struct.
Eng., 129(1), 3-11.

Ke, K., Yam, M.C.H., Lam, A.C. and Chung, K. F. (2018),
"Local web buckling of single coped beam connections with
slender web". J. Constr. Steel. Res.. 150. 543-555.



mailto:michael.yam@polyu.edu.hk

