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A Numerical Study on Inelastic lateral Torsional Buckling Strength
of Doubly Stepped and Singly Symmetric I-Beam Subjected to
Uniform Moment
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Abstract The cross-sections of continuous multi-span beams are sometimes suddenly increased or stepped at the
interior supports of continuous beams to resist high negative moments. This paper investigates inelastic
lateral-torsional buckling of monosymmetric stepped I-beams subjected to pure bending. A three-dimensional
finite-element program ABAQUS and a regression program were used to analytically develop new design
equation. The flange thickness ratio, flange width ratio and stepped length ratio were considered as parameters
of this study. The combined effects of residual stresses and geometric imperfection on inelastic lateral-torsional
buckling of beams are considered. The proposed solution can be easily used to calculation for inelastic lateral
torsional buckling strengths of monosymmetric beams with doubly stepped cross sections and to develop new
design equations for inelastic lateral-torsional buckling resistances of stepped beams.
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[Fig. 1] Typical cross section for analysis
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[Fig. 3] Analytical Model : (a)Elevation (b)Plan view

[Table 1] Analytical Parameter for DSB

p a B v
1 12; 14; 1.8
0.167 12 I; 1.4; 1.8
0.1 14 1, 14; 1.8
0.3 1 12; 14; 1.8
0.5 0.25 12 I; 1.4; 1.8
0.7 1.4 1; 14; 1.8
0.9 1 12; 1.4; 1.8
0.333 1.2 1; 1.4; 1.8
1.4 1I; 1.4; 1.8

bt

[Fig. 4] Residual stress distribution
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[Fig. 5] Strength Comparisons Based on Initial Imperfections
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[Table 2] Comparisons of flexural strength according to
Initial Imperfection

Im;%;f})iltion (K:‘) cf (x:‘) cf (.r.."“) cf
0.01 352 1 |2265| 1 1792 | 1
0.05 2352 1 2066 | 091 1767 | 0.99
0.1 2166 | 0.92 | 2053 | 0.90 | 1754 | 0.98
0.5 2016 | 0.86 | 1954 | 0.86 | 1643 | 092
1.0 1942 | 0.83 | 1866 | 0.82 | 1530 | 0.85
Ly/h 45 6 8
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[Table 3] Calculations for flexural strength

Equations Coefficients
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R, = [Myg (M 1)( /\W*pr)] ts o
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