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An Experimental Study on Deep Collapse of Steel Tubes
under Pure Bending

Chang-Soo Kim*, Tae-Eun Chung®, Young-Joon Song**, Shin-You Kang***

ABSTRACT

[n this paper the bending collapse characteristics of square and rectangular steel tubes were studied with
tle pure bending test machine which apply pure bending moment without imposing shear and tensile
forces. Under pure bending moment, delayed buckling modes occur and depend on test length and shape of
section. For delayed mode, the energy of bending moment is absorbed by strain hardening energy. The pre-
dictions of maximum moment and moment-rotation angle curve from those concepts are in good agreement
w th experimental observations.

Key Words : Pure Bending(s+5* w3, Buckling Mode(&-#] %4). Rotation-Angle(3 47}, Delayed Mode(A11 53 %)
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Fig. 4 Schematics of pure bending machine
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Fig. 6 After pure bending collapse
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Fig. 7 Test and simulation for a=40mm, b=40mm, t=1.4mm
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Table 1. Comparison the result eq.(6) with experimental and other results.

Maximum Moment (Nm) ( error %)

section yield  ultimate
(mm) S stess  stress  ab ) )

axbxt (Mpa)  (Mpa) experiment Kecman(8] CRASH-CAD equation [6]
Bxox14 173 3% 193 T L.p) 0 -T3%) 489 (+3%y 432 (-T%)
40x40x 14 286 323 366 1.0 1043 1011 (-3%) 1114 (+7%) 996 { -5%)
50x50x1.4 357 380 418 1.0 1748 1824 (+4%) 2013 (+15%) 1796 (+3%)
30x50x 14 243 340 382 06 1234 1224 (-1%) 1347 (+9%) 1185 (-4%)
40x20x 1.4 240 345 395 20 436 431 (-1%) 502 (+15%) 449 (+3%)
45x75x 14 365 344 in 0.6 - 2820 2781 (-1%) 2998 (+6%) 2619 (-7%)
30x30x 2.1 143 327 360 1.0 983 803 (-18%) 984 (+0%) 990 (+1%)
40x40x 2.1 19 342 367 1.0 1585 1549 (+6%) 1790 (+13%) 1683 (+6%)
50xS0x2) 238 335 365 1.0 2627 2422 {-8%) 2699 ( +3%) 2493 (-5 %)
60x60x2.1 286 374 483 1.0 3638 3951 (+9%) 4467 (+23%) 3909 (+7%)
75x75x 2.1 357 340 367 1.0 5732 5546 (-3%) 6066 (+6%) 5509 (-4%)
20x40x21 113 350 390 0.5 1317 1028 (-22%) 1309 (-1%) 1329 (+1%)
30x60x21 170 325 360 0.5 2545 2248 (-12%) 2553 (+0%) 2402 (-6%)
40x20x 2.1 16 350 390 2.0 733 618 (-16%) 768 (+5%) 744 (r2%)
60x 3021 240 325 360 20 1450 1370 (-6%) 1582 (+9%}) 1484 (+2%)
60x40x21 258 343 370 15 2250 2100 {-7%) 2363 (+5%) 2212 (-2%)
TSx45x 2.1 314 343 367 1.7 3011 2917(-3%) 3185(+6%) 2976(-1%)
30x30x29 103 352 396 1.0 1800 1128(-37%) 1492(-17%) 1761(-2%)
40x40x29 138 402 436 1.0 2817 2411 (-14%) 2939 (+4%) 2955 (+5%)
50x50x29 172 343 390 1.0 3740 3314(-11%) 4001(+7%) 3765(+1%)
60x60x29 207 410 494 1.0 6279 5819(-7%) 6808(+8%) 6116(-3%)
30x60x29 123 345 390 0.5 3667 3183(-13%) 3821(+4%) 3906(+7%)
50x30x29 152 425 493 1.7 2450 2030(-17%) 2569(+5%) 2469(+1%)
60x30x29 174 341 392 2.0 2194 1878(-14%) 2360(+8%) 2303(+5%)
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Fig. 14 The results of test and other methods
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