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Stability Strength of Folded Steel Plate Girders
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In this paper, the stability strength of steel plate girders assembled by folded web plates and flange plates under

equal end moments about their strong axis are investigated. Six plate girders are tested in order to examine load

carrying capacities of folded plate girders. Three types of buckling, i.e., inelastic lateral-torsional buckling,

inelastic local buckling and interactive buckling of the two, are compared by actually loading tests. From the

comparison, it appears that the effects of folded web element on the beam buckling are clarified. A parametric

study using nonlinear finite element approach is also conducted to evaluate the effects of folded angle, width

thickness ratio of plate, slenderness ratio of beam, residual stress and yield stress ratio on the ultimate strength

of folded steel plate girders. This paper also presents the instability classification of folded steel plate girders

based on the parametric study.
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A-1|2716 0| 100{ 06 8| 0.540| 48.80] 06| 81| 0703 101] 13132] 4.954] 61009} 0.879

TYPEA | -2 |2716 o| ta0| o04s| 16| 1.060f 49.10] 0.6 82| 0.744| 207) 13653 4.386| 126320| 0.659
A-3 {2716 0] 200| 032f 31} 2010 4936] 06| 82} 0.706] 428] 13911| 3.991| 263264] 0.436
B-1 |2716 s| 100 06 8| 0.556| 4880 06| —| —| 127]13279{ 5.005] 70838] 0.829

TYPEB | B-2 {2716 5| 140| o04s| 16| L1otf 49.10] o06] —| —| 234|13802| 4.438] 136930| 0.654
B3 {2716 s| 200| 032] 31f 1.965] 4936] 06| —} —| 455} 14064 4.044| 274408 0.418

Note : . = Moment Inertia abour Major Axis, Iy = Moment Inertia about Minor Axis, J = Torsional Constant,

Cvw = Torsional Warping Constant
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o My Mp ME
Test Girders Mu MuM» Failure Mu MuwMp Failure (kNm) (kNm) (kNm)
(kNm) ‘ Mode (kNm) Mode
A-1 161.2 0.741 Overall 148.6 0.683 Overall 174.8 2175 281.3
TYPEA | A-2 166.5 0.673| Interactive 177.4 0.717| Interactive 200.3 247.4 570.2
A-3 132.8 0.594 Local 156.1 0.698 Local 182.0 223.6 1175.7
B-1 196.7 0.845 Overall 191.5 0.822 Overall 185.8 232.8 339.0
TYPEB | B-2 211.0 0.781| Interactive 215.4 0.797| Interactive 217.5 270.1 631.0
B-3 171.0 0.791 Local 174.3 0.806 Local 174.9 216.2 1238.2

Notes : Mu = Maximum bending moment, My = Yield moment, Mp = Full plastic Moment,
ME = Elastic lateral torsional buckling moment
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