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Abstract : The generalized tangential stiffness matrix of semi-rigid frame element with shear deformations based on Haringx's shear
theory is newly derived and compared with the previous study based on Engesser's shear theory. Also, linearized elastic and geometric
stiffness matrices are newly presented from the exact tangential stiffness matrix. In oder to obtain the inelastic system buckling load of
shear flexible semi-rigid frame structure, the Ef method by tangential modulus theory is adopted and the FE analysis programs are
developed. Finally, the shear and semi-rigid effects of system bucking are investigated by two numerical examples.
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Deform.

M, M,
518.15 | 518.15
2072.6 | 20726
8290.5 | 8292.2
2072.6 | 2072.6
4240.1 | 42403

Engesser
M M
505.68 | 505.73
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5943.9 | 5984.3
1886.4 | 1887.8
3470.3 | 34783

Haringx
M| M
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1900.6 | 1902.0
6362.7 | 6412.0
1900.6 | 1902.0
3564.2 | 3573.0
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Table 2. Buckling Loads(kN) of Portal Frame Table 3. Buckling Load of Inclined Portal Frame(kN)

P Elastic Buckling Inelastic Buckling P, Elastic Buckling Inelastic Buckling
RN 2 | azr | ate | 2 | oaze | age 0 My | M | My | My | Mg M
0 932.68 | 883.62 | 885.96 | 309.93 | 30578 | 305.99 90 21698 | 211.92 | 211.95 | 17476 | 171.57 | 171.60
2 1267.0 | 11744 | 11798 | 364.83 | 355.84 | 356.70 75 317.78 | 310.51 | 310.60 | 22431 | 220.77 | 220.83
4 1486.5 | 1355.7 | 1363.9 | 374.77 | 365.73 | 366.76 60 357.75 | 349.60 | 349.74 | 22422 | 221.59 | 221.65
6 1640.6 | 1478.8 | 14894 | 377.92 | 369.03 | 370.12 45 312.18 | 305.05 | 305.19 | 187.63 | 18548 | 185.53
8 17543 | 1567.5 | 1580.2 | 379.42 | 370.63 | 371.74 30 217.56 | 212.59 | 212.70 131.72 130.14 130.18
10 1851.5 | 16344 | 1648.7 | 380.29 | 37157 | 372.70 15 | 110.82 | 10826 | 108.32 | 68.241 | 67.365 | 67.388
oo 24883 | 2102.8 | 2132.8 | 383.56 | 375.13 | 376.30 4 38.434 | 37454 | 37473 | 23.827 | 23.456 | 23.464
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