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A Analytic Study Of Plastic Limiting Width-Thickness Ratios
Of Steel 1-Sections In Bending(Third Report)

Toshimiya NAGATO , Masahiro HANEDA

The definition and classification of cross-sectional strength concerning width-thickness ratio of

plate element are required in the development of advanced limit state design code of steel

structures.

For regarding the limiting width-thickness ratios for plastic strength of steel I-section in

bending , Various cross-sectional Strength is calcurated by the analysis of F.E.M.under same

conditions(b/h=const, Aw/Af=const). In third report, those numerical results are shown in detail

and current design codes are discussed.
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Local buckling slenderness A, or b/t
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Member slenderness A1, or Ur
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Limiting Slenderness
BREEE Ratio
27vY Ay v/ A,
AISC 0.613 0. 809
LRFD 0.613 0. 809
AIJ PR * *
AASHTO 0. 476 0. 531
CSA 0. 603 0. 657
BS5400 0. 466 0.5
DIN18800 0. 597 0.742
SIA161 0.722 0. 645

*Interaction formula of F.L..B. and W.L.B.
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*0.5(NO.1)
No. h tf | tw b L |[Apw| Apf *1.1(NO.7)
55 {30.000(1.900|0.475|12.000| 27.000 [0.501(0.180 No.] h tf | tw b L |Apw| Apf
56 {32.000{1.900{0.475]12.800{ 28.800 {0.534]0.193 55 122.000/1.900/0.475/24.200] 54.450 |0.367}0.371
57 |34.0001.900(0.475(13.600| 30.600 |0.567|0.205 56 |24.000(1.900]0.475|26.400| 59.400 [0.400]0.406
58 |36.000{1.900[0.475{14.400| 32.400 [0.601(0.218 57 |26.000(1.900[0.475|28.600( 64.350 |0.434(0.440
59 {38.000(1.900/0.475] 15.200| 34.200 |0.634|0.230 58 |28.000{1.9000.475{30.800| 69.300 [0.467|0.474
60 |40.000(1.900]/0.475(16.000] 36.000 [0.667|0.243 59 130.000{1.900|0.475|33.000| 74.250 [0.501]0.509
*0.6(NO.2) 60 [32.000(1.900(0.475(35.200| 79.200 (0.534]0.543
No.| H tf | tw b L |Apw| Apf *1.2(NO.8)
55 |40.000(1.900]0.475{24.000( 54.000 {0.667(0.368 No.y h tf | tw b L {Apw| Apf
56 |42.0001.900(0.475(25.200| 56.700 [0.701]0.387 55 |20.000(1.900|0.475|24.000| 54.000 (0.334]0.368
57 |44.000{1.900}0.475(26.400] 59.400 ]0.734] 0.406 56 |22.000(1.900}0.475}26.400( 59.400 |0.367]0.406
58 |46.000(1.900]/0.475|27.600| 62.100 |0.7680.424 57 |24.000(1.900]0.475|28.800| 64.800 |0.400|0.443
59 |48.000(1.900(0.475]28.800| 64.800 [0.801(0.443 58 |26.000{1.900(0.475|31.200| 70.200 [0.434]0.481
60 |50.0001.900[0.475(30.000| 67.500 [0.834]0.462 59 128.000{1.900|0.475(33.600( 75.600 [0.467[0.518
*0.7(NO.3) 60 |30.000(1.900{0.475|36.000| 81.000 (0.501]0.556
No.] H tf | tw b L |Apw| Apf *1.3(NO.9)
55 |34.000(1.900/0.475(23.800| 53.550 |0.5670.365 No.| h tf | tw b L |[Apw| Apf
56 |36.000{1.900{0.475(25.200| 56.700 [0.601{0.387 55 |20.000{1.900{0.475/26.000] 58.500 [0.334)0.399
57 |38.0001.900}0.475(26.600| 59.850 [0.634]0.409 56 |22.000(1.900}0.475|28.600| 64.350 [0.367|0.440
58 |40.000(1.900]0.475{28.000] 63.000 |0.667] 0.431 57 |24.000(1.900]0.47531.200( 70.200 |0.400| 0.481
59 |42.000(1.900/0.475|29.400| 66.150 |0.701]0.452 58 |26.000(1.900/0.475|33.800| 76.050 [0.434|0.521
60 |44.000(1.900]|0.475(30.800| 69.300 |0.734|0.474 59 |28.000{1.9000.475{36.400] 81.900 (0.467|0.562
+0.8(NO.4) 60 {30.000(1.900(0.475(39.000| 87.750 [0.501|0.603
Nol h [ tf] tw] b [ . L [Apw| Apf *1.4(NO.10)
55 |32.000(1.900/0.475|25.600| 57.600 [0.534/0.393 No.| h tf| tw| b L {Apw| Apf
56 |34.000(1.900{0.475(27.200| 61.200 (0.567|0.418 55 |16.000(1.900(0.475]22.400| 50.400 (0.267]0.343
57 136.000/1.900/0.475/28.800| 64.800 |0.601{0.443 56 |18.000({1.900]0.475]25.200| 56.700 |0.300{0.387
58 138.000(1.900]0.475{30.400| 68.400 {0.634)|0.468 57 ]20.000(1.900[0.475|28.000| 63.000 |0.334|0.431
59 140.0001.900/0.475|32.000( 72.000 [0.667(0.493 58 |22.000(1.900]0.475)30.800| 69.300 |0.367|0.474
60 |42.000|1.900|0.475|33.600| 75.600 |0.701(0.518 59 |24.000(1.900]0.475]33.600| 75.600 |0.400{0.518
*0.9(NO.5) 60 |26.000(1.900|0.475|36.400| 81.900 [0.434|0.562
No. h tf | tw b L JApw| Apf *1,5(NO.11)
55 |26.000{1.900(0.475(23.400| 52.650 (0.434|0.359 No.| tf| tw| b L |Apw| Apf
56 [28.000(1.900]0.475/25.200| 56.700 [0.467]0.387 55 [18.000(1.900[0.475]27.000] 60.750 [0.300]0.415
57 |30.000(1.900]0.475{27.000| 60.750 {0.501)0.415 56 |20.000(1.900|0.475|30.000] 67.500 [0.334|0.462
58 |32.000/1.900/0.475(28.800] 64.800 [0.534]0.443 57 |22.000/1.900]0.475{33.000( 74.250 [0.367}0.509
59 |34.0001.900/0.475(30.600| 68.850 [0.567|0.471 58 |24.000(1.900(0.475/36.000{ 81.000 [0.400| 0.556
60 |36.000(1.900]0.475[32.400| 72.900 (0.601|0.499 59 |26.000{1.900(0.475|39.000] 87.750 (0.434]0.603
*1,0(NO.6) 60 |28.000(1.900/0.475|42.000| 94.500 [0.467|0.650
No. h tf | tw b L |Apw| Apf *1,6(NO.12)
55 |22.000(1.900]0.475(22.000| 49.500 [0.367]0.337 No.| h tf| tw| b L |Apw| Apf
56 | 24.000/1.900(0.475{24.000{ 54.000 (0.400| 0.368 55 |22.000(1.9000.475|35.200] 79.200 [0.367|0.543
57 |26.000{1.900{0.475{26.000| 58.500 {0.434|0.399 56 [24.000{1.900(0.475(38.400] 86.400 (0.400]|0.593
58 128.000{1.900{0.475|28.000| 63.000 (0.467]0.431 57 ]26.000(1.900/0.475|41.600| 93.600 |0.434}0.643
59 ]30.0001.900/0.475|30.000| 67.500 [0.501|0.462 58 ]28.000(1.900]0.475]44.800( 100.800 [0.467]| 0.693
60 |32.000(1.900{0.475]32.000] 72.000 (0.534]0.493 59 130.000(1.900]0.475|48.000( 108.000 {0.501| 0.743
60 |32.000(1.900|0.475|51.200§ 115.200 [0.534 0.793
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F—2 BETCTNATEENESRT A—FFHE) 55 | 2.000 {1.900]0.475/10.000| 22.500 {0.033|0.149
*2.0(NO.13) 56 | 4.000 [1.900{0.475[20.000| 45.000 [0.067]0.305
No.l h tf| tw| b L [Apw| Apf 57| 6.000 [1.900(0.475|30.000] 67.500 |0.100}0.462
55 |12.000(1.900(0.475|24.000| 54.000 [0.2000.368 58 1 8.000 [1.900[0.475]40.000| 90.000 |0.133[0.618
56 |14.000{1.900|0.475/28.000| 63.000 |0.234(0.431 59 10.000]1.900[0.475/50.000| 112.500 [0.167[0.775
57 ]16.000/1.900{0.475|32.000| 72.000 |0.267]0.493 60 [12.000(1.900]0.475/60.000( 135.000 [0.200{ 0.931
58 {18.000[1.900/0.475]36.000| 81.000 [0.300]0.556 ¥5.5(NO.20)
59 |20.000(1.900{0.475]40.000| 90.000 [0.334}0.618 ol 1 71 wl b L [ Apw] Apf
60 122.000/1.900{0.475}44.000| 99.000 |0.367]0.681 55 12000 11.90010.475171.0001 24750 00331 0.165
*2.5(NO.14) 56 | 4.000 [1.900]0.475|22.000| 49.500 [0.067]0.337
No.| h th| tw| b L |Apw| Apf 57 | 6.000 [1.900/0.475(|33.000| 74.250 [0.100]0.509
55 |12.000(1.900{0.475|30.000| 67.500 {0.200|0.462 58 | 8.000 |1.900]0.475/44.000 99.000 {0.133]0.681
56 |14.000(1.900{0.475])35.000| 78.750 }0.234]0.540 59 |10.000|1.900(0.475(55.000] 123.750|0.167] 0.853
57 ]16.000(1.900{0.475/40.000| 90.000 |0.267)|0.618 60 ]12.000/1.900(0.475/66.000] 148.500 |0.200] 1.025
58 |18.000/1.900/0.475|45.000( 101.250[0.300| 0.696
59 |20.000{1.900/0.475|50.000( 112.500[0.334| 0.775 W/Mp=1.0
60 |22.000|1.900{0.475|55.000( 123.750 [0.367 0.853
*3.0(NO.15) No. Apw A of
0.4 0.640 0.232
No. h tF | tw b L Apw| Apf 05 0,655 0,300
55 |12.000]1.900{0.475|36.000| 81.000 |0.200]0.556 o6 0670 5370
56 |14.000[1.900]0.475|42.000| 94.500 |0.234] 0.650 o5 0313 5460
57 ]16.000|1.900]/0.475(48.000| 108.000 [0.267 0.743 08 5588 5509
58 |18.000|1.900]0.475|54.000| 121.500 |0.300| 0.837 09 5617 0513
59 |20.000(1.900{0.475(60.000| 135.000 |0.334{ 0.931 1 5558 G
60 |22.000(1.900/0.475|66.000] 148.500 |0.367| 1.025 v 0508 516
*3.5(NO.16) 12 0.482 0,509
No. h tf | tw b L Apw| Apf 13 0.451 0542
55 | 6.000 |1.900]/0.475{21.000] 47.250 [0.100]0.321 14 0.424 0542
56 | 8.000 |1.900]0.475(28.000| 63.000 [0.133]0.431 15 0.401 0556
57 |10.000|1.900]0.475|35.000{ 78.750 [0.167|0.540 16 0.380 0563
58 |12.000(1.900]0.475|42.000| 94.500 [0.200|0.650 2 0319 0,590
59 114.000{1.900|0.475]49.000| 110.250 [0.234] 0.759 25 0.265 0614
60 |16.000|1.900]0.475|56.000| 126.000 [0.267| 0.869 3 0229 0,638
*4.0(NO.17) 35 0.198 0.641
No. h tf | tw b L Apw| Apf 4 0.172 0.638
55 | 4.000 |1.900/0.475(16.000| 36.000 |0.067|0.243 45 0.150 0.626
56 | 6.000 [1.900]0.475]24.000| 54.000 [0.100]0.368 5 0.131 0.606
57 | 8.000 [1.900]0.475|32.000| 72.000 |0.133]0.493 55 0.085 0.429
58 ]10.000|1.900]0.475(40.000| 90.000 [0.167]0.618
59 [12.000{1.900{0.475(48.000] 108.000 |0.200{ 0.743
60 }14.000{1.900{0.475|56.000| 126.000 |0.234] 0.869
*4,5(NO.18)
No. h tf | tw b L |Apw]| Apf
55 | 2.000 [1.900]0.475| 9.000 | 20.250 [0.033]0.133
56 | 4.000 [1.900]0.475(18.000| 40.500 |0.067|0.274
57 | 6.000 [1.900]0.475]27.000| 60.750 [0.100{0.415
58 | 8.000 {1.900/0.475]36.000| 81.000 [0.133]0.556
59 |10.000]1.900]0.475|45.000[ 101.250 |0.167] 0.696
60 [12.000{1.900{0.475(54.000( 121.500 |0.200] 0.837
*5.0(NO.19)
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