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STRENGTH FORMULA FOR STEEL BEAM-COLUMNS WITH BOX SECTION
CONSIDERING LOCAL BUCKLING
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By Nobuo NISHIMURA, Nobuhivo YOSHIDA and Syouichi TAKEUCHI

The strength of beam-columns depending on local buckling of plate elements is investigat-
ed by the FEM analysis including both geometrical and material nonlinearities. The local

buckling strength of thin-walled sections is evaluated by considering interactive effects
between flanges and webs. By introducing the local buckling effects to European interaction
formula, a simple and exact method to evaluate the load carrying capacity of beam-columns
with box section is developed. And the proposed method is compared with several existing

specifications.
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(B ca o o o
55 1.956 55 1.956 0.5 0.5 0.5 0.981
55 1.304 55 1.304 0.75 0.75 0.75 0.840
55 0.978 55 0.978 1.0 1.0 LO 0.883
65 1.304 55 1.956 0.75 0.5 0.567 0.948
55 1.95%6 55 0.978 6.5 1.0 0.577 0.917
1.304 55 0.978 0.75 1.0 0.832 0.778
55 1.956 66 1.9%6 0.5 0.6 0.554 0.958
55 1.95 77 1.95 0.5 0.7 0.616 0.919
55 1.956 88 1.956 0.5 0.8 0.682 0.873
55 1,956 110 1.955 0.5 1.0 0.821 0.791
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BR-100-170 55,00 0.978 36.67 0.453
BR-100-100 55.00 0.978 36.67 0.266

BD-50-245 55.00 1.956 27.50 0.978
BD-50-170  55.00 1.956 27.50 0.679
BD-50-100 55.00 1.95 27.50 0.399
BD-75-245 55.00 1.304 27.50 0.652
BD-75-170 55.00 1.304 27.50 6.453 A
BD-75-100  55.00 1.304 27.50 0.266 0.75 0.755 0.823 0.820
BD-100-245 55.00 0.978 27.50 0.489 0.409 0.960 0.798  0.749
BD-100~170 55.00 0.978 27.50 0.33¢ 1L 0.59 0.993 0.762 0.748
BD-106-100 55.00 0.978 27.50 0.200 1.00 1.00 1.007 0.720 0.738
RUTEFILORIM : BS-50-245
BS :Box with square-section
( BR :Box with rectangular-section )
( BD :Box with rectangular-section
{ flange width = Double depth of web ] )
50 :Re= 0.50
245: &= Re /Re= 2. 45

1.001 0.728  0.742

0.205 0.480 0.975 . 0.967
0.295 0.4% 0.968  0.936
0.50  0.504 0.953 0.931
0.307 0:720 0.897  0.841
0.44 0.745 0.870  0.828

BS-50-245 55.00 1.956 55.00 1.95% 0.50 0.205 0.430 0.990  0.972
BS-50-100 55.00 1.956 55.00 0.798 0.50 0.50 0.494 0.9%62  0.939
BS-50-067 55.00 1.95 55.00 0.532 0.50 0.75 0.500 0.953  0.938
BS-75-245 55.00 1.304 55.00 1.304 0.75 0.307 0.645 0.933 0.872
BS-75-100 55.00 1.304 55.00 0.532 0.75 0.75 0.741 0.832 0.816
BS-75-075  55.00 1.304 55.00 0.399 0.75 100 0.748 0.800  0.809
BS-100-245 55.00 0.978 55.00 0.978 1.00 0.409 0.861 0.882 0.775
BS-100-100 55.00 0.978 55.00 0.399 1.00 1.00 0.988 0.722 0.721
BS-125-245 55.00 0.782 55,00 0.782 1.25 0.51 1.076 0.819  0.667
BS-130-245 55.00 0.752 55.00 0.752 1.30 0.532 1119 0.804  0.700
BS-110-245 55.00 0.889 55.00 0.889 110 0.45 0.947 0.859 0.741
BS-90-245 45.00 0.889 45.00 0.889 0.90 0.368 0.775 0.900  0.800
BR-50-245  55.00 1.956 36.67 1.302 0.50 0.205 0.464 0.981  0.94
BR-50-170  55.00 1.956 36.67 0.905 0.50 0.295 0.488 0.971  0.925
BR-50-100 55.00 1.956 36.67 (.532 0.5 0.50 0.500 0.963  0.937
BR-75-245 55.00 1.304 36.67 0.870 0.75 0.307 0.695 0.919  0.851
BR-75-170 55.00 1.304 36.67 0.603 0.75 0.44 0.732 0.887  0.842
BR-75-100 55.00 1.304 36.67 0.354 0.75 0.75 0.75L 0.834  0.824
BR-100-245 55.00 0.978 36.67 0.652 100 0. 0.927 0.83%  0.757
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323 - HOBERIRERITONE T T ILOKE
SEB L URBBERICNT ZREL T X — 5 — 2181
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F 2B AOFMIBEIL ST X — 25— R=13 17,
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(847) o @ o @ Y
C1013 55.00 0.752 55.00 0.752 2134 1.023 1.300
C0813 55.00 0.752 55.00 0.752 1740 0.834 1.300
C0811 55.00 0.889 55.00 0.889 1740 0.834 1.100
C0709 45.00 0.889 45.00 0.889 1137 0.666 0.900
xr—4 RFER
OLFRAM NAFRAM
(with L.B.) (without L.B.)
Model No /Ny My Me Nu/Fy Mu/Mp
(4) (B) (8)/(B)
C1013 0.477 0.586 0.814
C1013-03 0.378 0.116 0.467  0.140 0. 809
C1013-05 0.331 0. 166 0.418 0.209 0.792
C1013-10 0.262  0.261 0.33%5  0.335 0.782
C1013-20 0.189 0.377 0.249 0. 491 0.788
C1013-30 0. 149 0. 437 0.196 0.588 0.760
C1013-M 0. 804
C0813 0.521 0.701 0.743
C0815-05 0. 361 0.180 0. 493 0.246 0.732
C0813-10 0.285  0.285 0.388  0.388 0.735
C0813-20 ©.203 0. 406 0.277 0.555 0.733
C0813-M 0. 804
0811 0.581 0. 709 0.819
C0811-03 0.458  0.147 0.554  0.166 0.827
C0811-05 0.400 0.200 0. 493 0.247 0.811
C0811-10 0.315  0.316 0.38 0.38 0.812
C0811-20 0.223  0.446 0.277  0.5%4 0. 805
C0811-30 0.175  0.526 0.218 ° 0.658 0.802
C0811-M 0.859
C0709 0.697 0.804 0. 867
C0709-03  0.546 0.164 0. 630 0.189 0. 867
C0709-05 0.484  0.242 0.556  0.278 0.871
C0709-16 0.378  0.379 0.437  0.437 0. 865
C0709-20 0.263  0.526 0.305 0.610 0. 862
C0709-30 0.204  0.613 0.236  0.709 0. 864
C0709-M 0. 900
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