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GBT-based Buckling Loads Formula of
Non-linear Thin-walled Compressed Members
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Abstract: A buckling loads formula based on Generalised Beam Theory (GBT) was proposed, which could
be used in non-linear elastic metallic materials thin-walled compressed members, such as stainless steel. By
introducing non-linear stress-strain relations and instantaneous elastic modulus, the modifications were
incorporated in the conventional GBT, and the expressions were formulated to calculate buckling loads of
stainless steel members buckling in local, distortional and global modes. Compared with the existed test
results, it is shown that linear elastic method cannot deal with stainless steel, while the results of proposed
method are much more reliable. Moreover, the modified GBT method with deformation plasticity theories
produces safer results, which could be used in determining buckling loads of non-linear metallic materials
thin-walled members in compression, as well as structural design and further researches.
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A g lo/mm h/mm b/mm t/mm E,/MPa 0.2/ MPa n P« /kN
S1L.1000 1450 80. 3 80. 3 2.98 191 000 440 3.0 344
S11.2000 2 450 80.4 80.4 2.99 191 000 440 3.0 193
SHS 80X 80X4-1.C2 2 050 79.5 79. 8 3.74 203 200 416 3.5 307
SHS 100X 100X 3-L.C2 2 050 100. 1 100. 2 2.83 195 800 388 5.6 350
SHS 100 X100 X4-L.C2 2 050 99. 8 100. 0 3.77 203 400 437 3.9 464
SHS 100X 100X 6-1.C2 2 050 100. 1 100. 5 5.92 197 900 473 4.4 842
SHS 150 X150 X 4-1.C2 2 050 150. 4 150.0 3.77 206 000 314 4.5 692
RHS 100 X50X2-L.C2 2 050 99. 8 49.8 1.83 205 900 370 5.2 157
RHS 120X 80X 2-1.C2 2 050 120.0 80. 2 2.91 197 300 429 4.2 313
RHS 120X 80X 4-1.C2 2 050 120.0 80. 4 5. 87 192 300 466 4.4 677
RHS 100X 50X 2-1LC1 1 050 99. 8 50.0 1. 82 205 900 370 5.2 163
RHS 100X 50X 3-1LC1 1 050 100. 1 50.0 2.86 200 900 455 4.1 304
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i Piw/kN  Pi/kN  Pp/kN  PG/Piq Pr/Pies
S11.1000 344 341 920 0.99  2.67
S11.2000 193 203 325 1.05 1.68

SHS 80X 80X 4 307 302 599 0.98  1.95
SHS 100X100X3 350 335 870 0.96  2.49
SHS 100X100X4 464 473 1194 1,02 2.57
SHS 100X100X6 842 819 1845 0.97  2.19
SHS 150 X150 X4 692 680 4143 0.98  5.99

RHS 100X50X2—2 157 148 366 0.94  2.33

RHS 120X 80X 2 313 323 636 1,03 2.03

RHS 120X 80X 4 677 701 1257 1.04  1.86
RHS 100X50X2—1 163 158 488 0.97  2.99
RHS 100X 50X 3 304 296 749 0.97  2.46
S P4 {f 0.99  2.60
PR 22 0.03 1.13
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