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Alternating Buckling Behavior of Thin—-Walled Steel Box Beams

B &% £ B M oBE
By Yuhshi FUKUMOTO and Haruyuki KUSAMA

This paper presents the study on the deformation behavior of thin-walled
welded box beams under cyclic bending. Ten specimens are tested under
two-point load bending to have a uniform moment occur in the central
segment of the beam. Two different simple models are introduced to
predict analytically the cyclic moment-curvature curves of the beams. The
numerically obtained stress versus strain curves of plate elements are

utilized to calculate the moment-curvature curves.
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Specimen B D t A b/t R d L Mu
(mm) (mm) (mm) | (mm®) (mm) | (nm) | (KAM)
(1 (2) 3 @ | 6) N (8) (9 (10)
B-40-1 263.3 234.7 5.54 5515 43.6 0.950 720 2120 144
B-40-2 263.0 235.0 5.60 5569 43,1 0.940 720 2120 153
B-60-1 383.3 354.7 5.68 8375 63.7 1.309 { 1080 3080 258
B-60-2 382.9 354.6 5.72 8427 63.1 1.300 | 1080 3080 265
B-80-1 503.1 474 .4 5.62 10974 85.7 1.877 | 1440 4040 389
B-80-2 503.0 474 .6 5.62 [10971 85.7 1.877 | 1440 4040 402
BH-40-~1 262.2 234.8 6.00 5958 40.0 1.236 720 2520 311
BH-40-2 262.2 234.8 5.99 5949 40.1 1.239 720 2520 311
BH-60~-1 381.9 354.2 5.98 8805 60.2 1.884 | 1080 3280 493
BH-60-2 382.6 354.2 5.96 8780 60.5 1.918 [ 1080 3280 529
RES~S-40 - - - - - - - 1340 -
RES-5-60 - - - - - - - 1640 -
RES-H-40 - - - - - - - 1160 -
RES-H-60 - - - - - - - 1640 -

. = = = 4
Note: B (51+Bz>,n (Dl+D2),t (rl t2+t3+t/‘)

Table 1  Dimensions of Test Specimens.
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Specimen ¥ 1 ¢ ® 1 a
(x10%/ma?) | (x10%am)| () = (rom)

(1) ) (3 (4) [&)] (6) N
B-40-1 2.11 0.536 | 0.4039| 2.254| 1920 | 600
B-40-2 2.11 0.546 | 0.4039} 2.252} 1920 | 600
B-60-1 2.09 1.829 |0.3997| 2.253| 2880 | 900
B-60-2 2.09 1.845 |0.3997} 2.251| 2880 | 900
B-80-1 2.08 4.239 10.4010} 2.253| 3840 | 1200
B-80-2 2.08 4.272 10.4010] 2.253} 3840 | 1200
BH-40-1 2.13 0.585 | 0.4072} 2.246) 2320 | 800
BH-40-2 2.13 0.584 |0.4072] 2.247) 2320 | 800
BH-60-1 2.13 1.927 |0.4088| 2.250] 3080 | 1000
8H-60-2 2.12 1.920 | 0.4085] 2.251) 3080 | 1000

Table 4 Values of Parameters
for Beam Deflection.
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Experimental Approximate Experimental/Approximate
M M M * Mk M
Specimen () (&) () | (55 | (D @y W @ @
vy EX v MI v E y F y MO (B) ©) (D) (E)
(A) (B) ©) (D) (E)

(1) (2) 3 (4) (5) (6) (7 (8) (9 (10)
B-40-1 0.938 0.899 0.891 1.016 0.935 1.043 1.053 0.923 1.003
B-40-2 0.976 0.927 0.897 1.012 0.946 1.053 ] 1.088 | 0.964 | 1.032
B-60-1 0.760 0.604 0.750 0.784 0.767 1.258 1.013 0.969 0.991
B-60-2 0.773 0.615 0.752 0.788 0.771 1.257 | 1.028 | 0.981 | 1.003
B-80-1 0.635 0.440 0.636 0.625 0.678 1.443 | 0.998 | 1.016 | 0.937
B-80-2 0.651 0.447 0.636 0.621 0.678 1.456 1.024 1.048 0.960

BH~40-1 0.841 0.640 0.772 0.801 0.782 1.314 | 1.089 | 1.050 | 1.075
BH~40-2 0.841 0.638 0.771 0.799 0.780 1.318 1.091 1.052 1.078
BH~60-1 0.647 0.448 0.635 0.614 0.664 1.444 | 1.019 | 1.054 | 0.974
BH~60~2 0.685 0.466 0.631 0.608 0.696 1.470 | 1.089 | 1.127 | 0.984
* Usami Mean Value 1.306 | 1.049 1.018 | 1.004
%% Frohlich Standard Deviation 0.150 | 0.035 | 0.057 | 0.044

Table 5 Comparison of Experimental and Several

Approximate Ultimate Strengths.
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