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WEB-POST BUCKLING OF CASTELLATED STEEL BEAM
WITH FILLET CORNER WEB OPENINGS
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Abstract:

steel beam with the newly proposed fillet corner openings. Castellated steel beams with the proposed opening

An analytical method is presented for predicting the buckling strength of the web-post in a castellated

shape have the same good structural performance as those having circular openings. However, they are simple and
economical to manufacture and there is no loss in the expansion ratio. The buckling modes and buckling strength
of the web-post were studied using the finite element method. The parameters studied included the ratio of the
opening distance to the opening height, and the ratio of the opening height to the web thickness. A strut model is
proposed to predicate the buckling strength of the web-post in a castellated steel beam with the new fillet corner
openings.

Key words: structural engineering; castellated steel beam; fillet corner web opening; web-post; local buckling;

buckling strength; strut model
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Fig.3 Convergence analysis of element type and mesh size
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Fig.8 Comparision of the manufature of CSB’s with
elongated circular and fillet corner openings
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Table 1 Comparision of results of CSB’s with elongated
circular and fillet corner openings
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Table 2 Comparison of the buckling strength from ‘strut’ and test
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Table 3 Comparison of the web-post buckling strengths from
the analytical model and FE analysis

Sldy 3.9mm 5.0mm 6.0mm 7.6mm
1.57 0.33 0.53 0.68 0.90
1.7 0.40 0.66 0.86 1.17
1.8 0.45 0.75 1.00 1.39
1.9 0.52 0.88 1.17 1.67
2 0.56 0.95 1.29 1.86
2.1 0.64 1.09 1.49 2.18
2.2 0.73 1.24 1.70 2.52
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Fig.14 Equivalent width of equivalent rectangular opening
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Table 4 Ratio of web postshear buckling capacity to
plastic shear capacity

Sldg 3.9mm 5.0mm 6.0mm 7.6mm
1.57 0.54 0.69 0.84 1.10
1.7 0.60 0.78 0.96 1.26
1.8 0.65 0.85 1.04 1.36
1.9 0.70 0.93 1.15 1.55
2 0.73 0.97 1.20 1.59
2.1 0.79 1.06 131 174
2.2 0.86 1.15 1.43 1.90
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