EQUAL ANGLES

L
y N
x © X
o] .. .
A Radii of Gyration
N
i, =0.30a i, =0.20 a
Size Area |Weight| C.G. | Moments of Inertia Size Area [Weight| C.G. [ Moments of Inertia
a t A w e | k=ly ly ly a t A w e | k=ly ly ly
mm | mm| cm? | kg/m [ mm | cm* | cm* | cm? mm | mm| cm? | kg/m [ mm | cm?* | cm* | cm?
45 5 |4.30| 3.38 |12.5]| 7.83 | 12.4 | 3.25 10 | 19.2| 15.1 | 28.2| 177 | 280 | 73.3
7 [5.86( 460 | 13.6| 10.4 | 16.4 | 4.39 100 12 | 22.7] 17.8 | 29.0| 207 | 328 | 86.2
14 | 26.2| 20.6 | 29.8| 235 | 372 | 98.3
5 14.80| 3.77 | 14.0] 11.0 | 17.4 | 4.59 10 | 21.2| 16.6 | 30.7| 239 | 379 | 98.6
50 7 [6.56( 5.15 [ 14.9| 14.6 | 23.1 | 6.02 110 12 | 25.1) 19.7 | 31.5]| 280 | 444 | 116
9 | 824 6.47 |15.6| 179 | 28.1| 7.67 14 | 29.0| 22.8 | 32.1| 319 | 505 | 133
6 [6.31| 495 | 15.6| 17.3 | 27.4 | 7.24 11 | 25.4| 19.9 | 33.6| 341 | 541 | 140
55 8 |8.23]| 6.46 | 16.4] 22.1 | 34.8 | 9.35 120 13 | 29.7] 23.3 | 34.4] 394 | 625 | 162
10 | 10.1| 7.93 | 17.2]| 26.3 | 41.4 | 11.3 15 [ 33.9| 26.6 | 35.1| 446 | 705 | 186
6 [6.91| 542 [ 16.9| 22.8 | 36.1 | 9.43 12 | 30.0| 23.6 | 36.4| 472 | 750 | 194
60 8 |9.03| 7.09 |17.7]29.1(48.1 | 12.1 130 14 | 34.7) 27.2 | 37.2| 540 | 857 | 223
10 | 11.1| 8.71 | 18.5]| 349 | 55.1 | 14.6 16 | 39.3| 30.9 | 38.0] 605 [ 959 | 251
7 1870 6.83 [18.5| 33.4(53.0| 13.8 13 | 35.0| 27.5 | 39.2| 638 | 1010 | 262
65 9 |11.0| 8.64 [19.3|41.3 | 65.4| 17.2 140| 15 [ 40.0] 31.4 | 40.0| 723 | 1150 | 298
11 | 13.2| 10.4 | 20.0| 48.8 | 76.8 | 20.7 17 | 45.0| 35.3 | 40.3| 805 | 1280 | 334
7 19.40| 7.38 [19.7| 42.4 | 67.1 | 17.6 14 | 40.3| 31.6 | 42.1| 845 | 1340 | 347
70 9 |11.9| 9.34 [ 20.5|52.6 | 83.1| 22.0 150 | 16 [ 45.7] 35.9 | 42.9| 949 | 1510| 391
11 | 14.3( 11.2 | 21.3| 61.8 | 97.6 | 26.0 18 | 51.0| 40.0 | 43.6 ] 1050 | 1670 | 438
8 [11.5( 9.03 | 21.3] 58.9 | 93.3| 24.4 15 | 46.1| 36.2 | 44.9] 1100 | 1750 | 453
75 | 10 [ 14.1| 11.1 | 22.1| 71.4 | 113 | 29.8 160 | 17 [ 51.8| 40.7 | 45.7| 1230 | 1950 | 506
12 | 16.7( 13.1 | 22.9]| 82.4 | 130 | 34.7 19 | 57.5| 45.1 | 46.5] 1350 | 2140 | 558
8 [12.3| 9.66 | 22.6| 72.3 | 115 | 29.6 16 | 55.4| 43.5 | 50.2 | 1680 | 2690 | 679
80 | 10 [ 15.1] 11.9 | 23.4|87.5| 139 | 35.9 180 | 18 [ 61.9| 48.6 | 51.0| 1870 | 2970 | 757
12 | 179 14.1 | 24.1] 102 | 161 | 43.0 20 [ 68.4| 53.7 | 51.8| 2040 | 3260 | 830
9 |15.5| 12.2 [ 25.4| 116 | 184 | 47.8 16 | 61.8| 48.5 | 55.2| 2340 | 3740 | 943
90 | 11 | 18.7| 14.7 | 26.2| 138 | 218 | 57.1 200| 18 | 69.1| 54.2 | 56.0| 2600 | 4150 | 1050
13 | 21.8| 17.1 [ 27.0] 158 | 250 | 65.9 20 | 76.4| 60.0 | 56.8 | 2850 | 4540 | 1160




UNEQUAL ANGLES

Y/u
V I M
x| Y
% V=
o f h H H
f1a | Radius of Gyration
uly
iy =0.31a
Size Area | Weight C.G. Moments of Inertia Spacing
b a t A w e f Iy Iy ly Iy s*
mm | mm | mm | cm? kg/m mm mm cm? cm? cm? cm? mm
Proportion of legs ab=151 i,=028Db
30 | 45 | 5 353 | 277 7.8 152 | 247 | 699 | 8.02 1.44 | 7.20
20 | 60 | 3 479 | 3.76 9.7 19.6 | 6.11 17.2 19.8 | 350 | 11.2
7 6.55 | 514 | 105 | 204 | 807 | 230 | 263 | 473 | 9.20
o | 75 | 7 833 | 654 | 124 | 247 16.4 | 463 | 53.1 | 958 | 13.1
9 105 | 824 | 132 | 256 | 201 | 572 | 654 119 | 11.2
6s | 100 ] ° 14.2 11.1 | 159 | 332 | 466 140 160 26.8 | 195
1 | 171 13.4 | 16.7 | 34.0 | 553 167 189 329 | 177
80 | 120 | 10 | 191 150 | 195 | 39.2 | 981 276 318 56.1 | 22.2
12 | 227 17.8 | 20.3 | 40.0 114 323 371 66.1 | 20.2
100 | 150 | 12 | 287 | 225 | 242 | 489 232 650 749 132 28.0
14 | 332 | 26.1 | 25.0 | 49.7 264 744 865 152 26.2
Proportion of legs ab=21 i,=026Db
30 | 60 | 5 429 | 3.37 6.8 215 | 2.60 15.6 16.5 1.69 | 21.4
7 5.85 | 4.59 7.6 224 | 341 | 207 | 218 | 228 | 19.1
20 | 0| © 6.89 | 5.41 8.8 285 | 759 | 449 | 476 | 499 | 29.0
8 9.00 | 7.07 9.5 294 | 968 | 576 | 60.9 | 6.41 | 27.2
5 | 100 ] 8 115 | 9.03 | 11.3 | 359 19.5 116 123 126 | 354
10 | 14.1 11.1 | 120 | 36.7 | 234 141 149 155 | 33.8
s | 130 | 10 | 186 14.6 | 145 | 465 | 54.2 321 340 350 | 46.8
12 | 221 17.3 | 153 | 47.4 | 63.0 376 397 412 | 446
80 | 160 | 12 | 275 | 216 | 17.7 | 57.2 122 720 763 789 | 57.9

* s = spacing back to back between 2 angles, longer legs together, for which | is the same for both axes




CHANNEL (UPN or C)

UPN Size Area |Weight| C.G. AXxis X-X _ Axis Y-Y _

no. f mm | mm /| mm/|[mm/|cm?2| kg/m|mm]|cm*|cm®| cm [ cm* | cm® | cm

80 80 45 6 8 11.0| 8.64 | 145 106 | 26.5| 3.10 ( 19.4 | 6.36 | 1.33

100 | 100 | 50 6 8.5 | 135 10.6 | 155 | 206 | 41.2 | 3.91 | 29.3 | 8.49 | 1.47
120 | 120 | 55 17.0| 13.3 | 16.0| 364 | 60.7 | 4.63 [ 43.2 | 11.1 | 1.59
140 | 140 | 60 7 10 [ 20.4| 16.0 | 17.5| 605 | 86.4 | 5.45 | 62.7 | 14.8 | 1.75
160 | 160 | 65 7.5 (1051240 | 188 | 184 | 925 | 116 | 6.21 | 85.3 | 18.3 | 1.89
180 | 180 | 70 8 11 | 28.0| 22.0 | 19.2 | 1350 | 150 | 6.94 | 114 | 22.4 | 2.02

~
[{e}

200 | 200 | 75 | 85 [ 115322 | 25.3 | 20.1 [ 1910 191 | 7.70 | 148 | 27.0 | 2.14
220 | 220 | 80 9 125|374 | 29.4 | 21.4 (2690 245 | 8.48 | 197 | 33.6 | 2.30
240 | 240 | 85 9.5 13 | 423 | 33.2 | 22.3 | 3600 300 | 9.23 | 248 | 39.6 | 2.42
260 | 260 | 90 10 14 | 48.3 | 37.9 | 23.6 | 4820 371 | 10.0 | 317 | 47.7 | 2.56
280 | 280 | 95 10 15 | 53.3 | 41.8 | 25.3 | 6280 449 | 10.9 | 399 | 57.2 | 2.74

300 | 300 | 100 | 10 16 | 58.8 | 46.2 | 27.0 | 8030 | 535 | 11.7 | 495 | 67.8 | 2.90
320 | 320 | 100 | 14 | 175 75.8  59.5 | 26.0 |10870| 679 | 12.0 | 597 | 80.7 | 2.81
350 | 350 | 100 | 14 16 | 77.3 | 60.7 | 24.0 ({12840 734 | 12.9 | 570 | 75.0 | 2.72
380 | 381 | 102 | 13.3| 16 | 79.7 | 62.6 | 23.5 |15730| 826 | 14.0 | 613 | 78.1 | 2.77

400 | 400 | 110 | 14 18 | 91.7 | 72.0 | 26.5 |20350]| 1018 | 14.9 | 846 | 101 | 3.04




STANDARD | BEAM (SIB or IPN)

y
N S —]
- X X

1'W

iig{:

LfbyA

sIB Size Area | Weight AXis X-X AXxis Y-Y

no. [ mm | mm /| mm/|[mm/|[cm?]| kgm| cm* [cm®| cm | cm* [ cm® | cm
80 80 42 | 39| 59 | 757 594 | 77.8 [195]3.21| 6.29 | 3.00 | 0.91
100 | 100 50 4.5 6.8 | 10.6 | 8.32 171 | 34.2 | 4.02 | 12.2 | 4.88 | 1.07
120 | 120 | 58 | 5.1 | 7.7 | 14.2| 111 | 328 | 547|481 | 21.5 | 7.41| 1.23
140 | 140 | 66 | 5.7 | 8.6 | 18.2| 143 | 573 | 819|561 | 35.2 | 10.7 | 1.39
160 | 160 | 74 | 6.3 | 9.5 | 228 179 | 935 | 117 | 6.40 | 54.7 | 14.8 | 1.55
180 | 180 82 6.9 | 104|279 219 | 1450 | 161 | 7.21 | 81.3 | 19.8 | 1.71
200 | 200 | 90 | 7.5 | 11.3|33.4| 26.2 | 2140 | 214 | 8.00 | 117 | 26.0 | 1.87
220 | 220 | 98 | 81 | 122|395 31.0 | 3060 | 278 | 8.80 | 162 | 33.1| 2.03
240 | 240 | 106 | 8.7 | 13.1 | 46.1| 36.2 | 4250 | 354 | 9.60 | 221 | 41.7 | 2.19
260 | 260 | 113 | 9.4 | 14.1|53.3| 41.8 | 5740 | 442 | 104 288 [ 51.0 | 2.32
280 | 280 | 119 | 10.1 ] 15.2 | 61.0| 479 | 7590 | 542 | 11.2 | 364 | 61.2 | 2.44
300 | 300 | 125 | 10.8 ] 16.2 |1 69.0| 54.2 | 9800 | 653 | 11.9 | 451 | 72.2 | 2.56
320 | 320 | 131 | 115 17.3| 77.7 | 61.0 | 12510 782 | 12.7 | 555 | 84.7 | 2.67
340 | 340 | 137 | 12.2 ] 18.3 | 86.7 | 68.1 | 15700| 924 | 13.5| 674 | 98.4 | 2.79
360 | 360 | 143 | 13.0| 19.5|97.0| 76.1 | 19610 1089 | 14.2 | 818 | 114 | 2.90
380 | 380 | 149 | 13.7 | 20.5 | 107 | 84.0 | 24010| 1264 | 15.0 [ 975 131 | 3.02
400 | 400 | 155 | 14.4 | 21.6 | 118 | 92.6 | 29210 1461 | 15.7 | 1160 | 150 | 3.14
450 | 450 | 170 | 16.2 | 24.3 | 147 | 115 | 45850| 2038 17.7 | 1730 | 204 | 3.43
500 | 500 | 185 | 18.0 | 27.0 | 179 141 | 68740| 2750 | 19.6 | 2480 | 268 | 3.72
550 | 550 | 200 | 19.0 | 30.0 | 212 | 166 | 99180 3607 | 21.6 | 3490 | 349 | 4.06




LIGHT WEIGHT I (IPE)

y
-
X X
=
5
| —
Libﬁ
PE Size Area |Weight AXis X-X AXxis Y-Y
h b | tw | & | A w | Ze | i ly z, | i
no. [ mm | mm | mm|[mm|cm?| ka/m| cm* [cm®| cm | cm* | cm® | cm
80 80 46 3.8 52 | 7.64| 6.00 80.1 | 20.0 | 3.24 | 8.49 3.7 | 1.05
100 | 100 55 4.1 5.7 | 10.3 | 8.09 171 | 34.2 | 4.07 | 159 | 578 | 1.24
120 | 120 64 4.4 6.3 | 13.2| 104 318 | 53.0491( 27.7 | 8.66 | 1.45
140 | 140 73 4.7 6.9 | 16.4 | 12.9 541 | 77.3 | 574 | 449 | 12.3 | 1.65
160 | 160 82 5.0 7.4 | 20.1| 15.8 869 109 | 6.58 | 68.3 | 16.7 | 1.84
180 | 180 91 5.3 8.0 | 23.9| 18.8 | 1320 | 147 | 7.43 101 | 22.2 | 2.06
200 | 200 | 100 | 5.6 85 | 285 224 | 1940 | 194 | 825 | 142 | 28.4 | 2.23
220 | 220 | 110 | 5.9 9.2 | 334 262 | 2770 | 252 | 9.11 | 205 | 37.3 | 2.48
240 | 240 | 120 6.2 9.6 | 39.1| 30.7 | 3890 | 324 | 10.0 284 | 47.3 | 2.70
270 | 270 | 135 6.6 | 10.2 | 45.9| 36.0 | 5790 | 429 | 11.2 420 | 62.2 | 3.02
300 | 300 | 150 | 7.1 | 10.7 | 53.8| 42.2 | 8360 | 557 | 12.5| 604 | 80.5 | 3.35
330 | 330 | 160 75 | 115|626 | 49.1 | 11770]| 713 | 13.7 788 | 98.5 | 3.55
360 | 360 | 170 8.0 | 12.7 | 72.7 | 57.1 [16270| 904 | 15.0 | 1040 | 122 | 3.78
400 | 400 | 180 | 8.6 | 13.5| 84.5| 66.3 | 23130 1157 16.5 | 1320 | 147 | 3.95
450 | 450 | 190 94 | 146 |98.8| 77.6 | 33740 1500 | 18.5| 1680 | 177 | 4.12
500 | 500 | 200 | 10.2 |1 16.0 | 116 | 91.1 | 48200 1928 20.4 | 2140 | 214 | 4.30
550 | 550 | 210 | 11.1 | 17.2 | 134 105 | 67120 2441 | 22.4 | 2670 | 254 | 4.46
600 | 600 | 220 | 12.0 | 19.0 | 156 122 | 92080 3069 | 24.3 | 3390 | 308 | 4.66




WIDE FLANGE I light (HEA)

y
| C * J
!
X X
= »JW
L C h)
| b |
y
Size Area | Weight AXis X-X Axis Y-Y

HEA - -
no. | mm | mm | mm|[mm|cm?| kam| cm* | cm®| cm | cm* [ cm® | cm
100 | 96 | 100 5 8 21.2 | 16.6 | 349 | 727 | 4.06 | 134 | 26.8 | 2.51
120 | 114 | 120 5 8 25.3 | 19.9 606 106 | 4.89 231 | 38,5 | 3.02
140 | 133 | 140 | 55 | 85 | 31.4| 24.6 | 1030 | 155 | 573 | 389 | 55.6 | 3.52
160 | 152 | 160 6 9 38.8| 305 | 1670 | 220 | 6.56 | 616 | 77.0 | 3.98
180 | 171 | 180 6 95 | 453 | 356 | 2510 | 294 | 7.44 | 925 | 103 | 4.52
200 | 190 | 200 6.5 10 | 53.8| 42.2 | 3690 | 388 | 8.28 | 1340 | 134 | 4.99
220 | 210 | 220 7 11 | 64.3 | 50.5 | 5410 | 515 | 9.17 | 1950 | 177 | 5.51
240 | 230 | 240 | 7.5 12 | 76.8| 60.3 | 7760 | 675 | 10.1 | 2770 | 231 | 6.01
260 | 250 | 260 75 | 125 | 86.8| 68.1 | 10450 836 | 11.0 | 3670 | 282 | 6.50
280 | 270 | 280 8 13 | 97.3| 76.4 | 13670 1013 | 11.9 | 4760 | 340 | 6.99
300 | 290 | 300 | 8.5 14 | 113 | 88.7 | 18260| 1259 | 12.7 | 6310 | 421 | 7.47
320 | 310 | 300 9 15,5 | 124 | 97.3 | 22930| 1479 | 13.6 | 6990 | 466 | 7.51
340 | 330 | 300 95 | 16.5| 133 104 | 27690 | 1678 | 14.4 | 7440 | 496 | 7.48
360 | 350 | 300 | 10 | 175 143 | 112 | 33090 1891 | 15.2 | 7890 | 526 | 7.43
400 | 390 | 300 | 11 19 | 159 | 125 | 45070| 2311| 16.8 | 8560 | 571 | 7.34
450 | 440 | 300 | 11.5 21 178 140 | 63720 2896 18.9 | 9470 | 631 | 7.29
500 | 490 | 300 | 12 23 | 198 | 155 | 86970| 3550 | 21.0 | 10370 | 691 | 7.24
550 | 540 | 300 | 12.5| 24 | 212 | 166 |111900| 4144 | 23.0 ( 10820 | 721 | 7.14
600 | 590 | 300 13 25 226 177 |141200| 4786 | 25.0 | 11270 | 751 | 7.06
650 | 640 | 300 | 13.5| 26 | 242 | 190 |176200| 5506 | 27.0 | 11720| 781 | 6.96
700 | 690 | 300 | 145 27 | 260 | 204 (215300| 6241 28.8 | 12180 | 812 | 6.84
800 | 790 | 300 | 15 28 | 286 | 225 |303400| 7681 | 32.6 | 12640 | 843 | 6.65
900 | 890 | 300 | 16 30 | 321 | 252 [422100| 9485| 36.3 | 13550 | 903 | 6.50
1000 990 | 300 | 16.5| 31 | 347 | 272 |553800({11188( 39.9 | 14000| 933 | 6.35




WIDE FLANGE | heavy (HEB)

y
I S
X X
< Lt
1 ——
b
y
Size Area | Weight AXis X-X Axis Y-Y

HEB - -
no. | mm | mm | mm|[mm|cm?| kam| cm* | cm®| cm | cm* [ cm® | cm
100 | 100 | 100 6 10 [ 26.0| 20.4 | 450 | 90.0 | 4.16 | 167 | 33.4 | 2.53
120 | 120 | 120 6.5 11 | 34.0| 26.7 864 144 | 5.04 | 318 | 53.0 | 3.06
140 | 140 | 140 7 12 | 43.0| 33.8 | 1510 | 216 | 593 | 550 | 78.6 | 3.58
160 | 160 | 160 8 13 | 54.3| 426 | 2490 | 311 | 6.77 | 889 | 111 | 4.05
180 | 180 | 180 | 8.5 14 | 65.3| 51.3 | 3830 | 426 | 7.66 | 1360 | 151 | 4.56
200 | 200 | 200 9 15 | 78.1 | 61.3 | 5700 | 570 | 8.54 | 2000 | 200 | 5.06
220 | 220 | 220 | 9.5 16 [91.0| 71.4 | 8090 | 735 | 9.43 | 2840 | 258 | 5.59
240 | 240 | 240 | 10 17 | 106 | 83.2 | 11260| 938 | 10.3 | 3920 | 327 | 6.08
260 | 260 | 260 | 10 | 17.5] 118 | 92.6 | 14920| 1148 | 11.2 | 5130 | 395 | 6.59
280 | 280 | 280 | 10.5 18 131 103 | 19270 1376 12.1 | 6590 | 471 | 7.09
300 | 300 | 300 | 11 19 | 149 | 117 | 25170| 1678| 13.0 | 8560 | 571 | 7.58
320 | 320 | 300 | 11.5| 205 161 | 126 | 30820| 1926 | 13.8 | 9240 | 616 | 7.58
340 | 340 | 300 12 | 215 171 134 | 36660 | 2156 | 14.6 | 9690 | 646 | 7.53
360 | 360 | 300 | 12.5| 22.5] 181 142 | 43190| 2399 | 15.4 | 10140 | 676 | 7.48
400 | 400 | 300 | 135| 24 | 196 | 154 | 57680 2884 | 17.2 | 10820 | 721 | 7.43
450 | 450 | 300 | 14 26 | 218 | 171 | 79890 | 3551 | 19.1 | 11720| 781 | 7.33
500 | 500 | 300 | 14.5| 28 | 239 | 188 |107200| 4288 21.2 | 12620 | 841 | 7.27
550 | 550 | 300 | 15 29 | 254 | 199 |136700( 4971 | 23.2 | 13080 | 872 | 7.18
600 | 600 | 300 | 15.5| 30 270 212 [171000| 5700 | 25.2 | 13530 902 | 7.08
650 | 650 | 300 | 16 31 | 286 | 225 |[210600| 6480 | 27.1 | 13980 | 932 | 6.99
700 | 700 | 300 | 17 32 | 306 | 240 |256900( 7340 | 29.0 | 14400 | 960 | 6.86
800 | 800 | 300 | 17.5| 33 | 334 | 262 |359100| 8978 | 32.8 | 14900 | 993 | 6.68
900 | 900 | 300 | 18.5| 35 | 371 | 291 ]494100/10980| 36.5 | 15820 | 1055 | 6.53
1000| 1000 300 | 19 38 | 400 | 314 |644700(12894| 40.1 | 16280 | 1085 | 6.38




BROAD FLANGE I (BFI)

y
o —
X X
=
t
e —
b
\
BEI Size Area |Weight Axis X-X Axis Y-Y
h [ b [t ] t | A w K |z | ik | & |z | iy

no. | mm | mm | mm| mm|cm?| kg/m | cm* | ecm®| cm | cm* | cm® | cm
100 | 100 | 100 | 6.5 10 | 26.1| 20.5 447 | 89.4 | 4.14 167 | 33.4 | 2.53
120 | 120 | 120 7 11 | 34.3 | 26.9 864 144 | 5.02 | 317 | 52.8 | 3.04
140 | 140 | 140 8 12 | 44.1| 34.6 1520 | 217 | 5.87 | 550 | 78.6 | 3.53
160 | 160 | 160 9 14 | 58.4 | 45.8 | 2630 | 329 | 6.71 | 958 120 | 4.05
180 | 180 | 180 9 14 [ 65.8| 51.7 | 3830 | 426 | 7.63 | 1360 | 151 | 4.55
200 | 200 | 200 10 16 [ 82.7| 64.9 | 5950 | 595 | 8.48 | 2140 | 214 | 5.09
220 | 220 | 220 10 16 | 912.1| 715 | 8050 | 732 | 9.40 | 2840 | 258 | 5.58
240 | 240 | 240 11 18 111 | 87.1 | 11690| 974 | 10.3 | 4150 | 346 | 6.11
260 | 260 | 260 11 18 121 | 95.0 | 15050 1158 | 11.2 | 5280 | 406 | 6.61
280 | 280 | 280 12 20 144 113 | 20720| 1480] 12.0 | 7320 | 523 | 7.13
300 | 300 | 300 12 20 154 121 | 25760 | 1717 | 12.9 | 9010 | 601 | 7.65
320 | 320 | 300 13 22 171 134 | 32250 2016 13.7 | 9910 | 661 | 7.61
340 | 340 | 300 13 22 174 137 | 36940 2173 | 14.6 | 9910 | 661 | 7.55
360 | 360 | 300 14 24 192 151 | 45120 2507 | 15.3 | 10810 | 721 | 7.50
380 | 380 | 300 14 24 194 152 | 50950 | 2682 | 16.2 | 10810 | 721 | 7.46
400 | 400 | 300 14 26 209 164 | 60640 | 3032 17.0 | 11710 | 781 | 7.49
425 | 425 | 300 14 26 212 166 | 69480 | 3270] 18.1 | 11710 781 | 7.43
450 | 450 | 300 15 28 232 182 | 84220 | 3743 | 19.1 | 12620 | 841 | 7.38
475 | 475 | 300 15 28 235 184 | 95120 | 4005| 20.1 | 12620 | 841 | 7.33
500 | 500 | 300 16 30 255 200 (113200 4528 | 21.1 | 13530 | 902 | 7.28
550 | 550 | 300 16 30 263 206 (140300 5102 | 23.1 | 13530 | 902 | 7.17
600 | 600 | 300 17 32 289 227 (180800| 6027 | 25.0 | 14440 | 963 | 7.07
650 | 650 | 300 17 32 297 233 [216800| 6671 | 27.0 | 14440 | 963 | 6.97
700 | 700 | 300 18 34 324 254 (270300| 7723 | 28.9 | 15350 | 1023 | 6.88
750 | 750 | 300 18 34 333 261 (316300 8435| 30.8 | 15350 | 1023 | 6.79
800 | 800 | 300 18 34 342 268 (366400 9160 | 32.7 | 15350 | 1023 | 6.70
850 | 850 | 300 19 36 | 372 292 1443900(10445| 34.5 | 16270 | 1085 | 6.61
900 | 900 | 300 19 36 381 299 (506000(11244| 36.4 | 16270 | 1085 | 6.53
950 | 950 | 300 19 36 | 391 307 |573000({12063| 38.3 | 16270 | 1085 | 6.45
1000 | 1000 | 300 19 36 | 400 314 |644700(12894| 40.1 | 16280 | 1085 | 6.38




1. Live (Superimposed) Load

e For roofs, see opposite figure
e Roof purlins shall be checked for a single
concentrated load of 100kg acting alone.

2. Wind Load
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Structural factor C, L Jalaa
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. Crane load

e Dynamic effect of moving crane = 25%
e Lateral shock effect = 10% maximum wheel reaction.
¢ Braking force = 1/7 of total wheel loads.



Table (2.1a) Maximum Width to Thickness Ratios for Stiffened
Compression Elements

(a) Webs: (Internal elements perpendicular to axis of bending)

R Fy' Ry
R EA
1. Compact d, Moa | = p du ih
(N I i | L 4
Stress distribution | F - E
) ¥ F y
in element, y
(Not for single - =
channel) a =05 o =10 a>0s a <05
8y o 12 e o 58 EE<69911/E dw <53-5’a
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Table (2.1b) Maximum Width to Thickness Ratios for Stiffened
Compression Elements

(b) Internal Flange Elements: (Internal elements parallel to axis of bending)
b
! ! -0
b ! )
1
.
Class | Type Secton in Bending Section in Compression
F . F
1 : | = } I :Il | :
1 g " -1
Stess distribution ” l: f.;I ” ” l :
in element and t===4 ':::] beed) =d
across section.
b o 58 b o 84
FY
2. Non-Compact ]
I_1
Stess distribution I :
in element and F=d
acress section,
b 64 b 64
< — L —
t N ﬁ tf N .‘/ﬁ
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Table (2.1c) Maximum Width to Thickness Ratios for
Unstiffened Compression Elements

(c) Outstanding Flanges:

C C
i} ty tf'

|-§-|j_ -
o T

Flange Subject
Flange Subject to Compression and Bending
Class / Type to Compression
Tip in Compression Tip in Tension
ac
1. Compact F s W<, -
- I ="y =1y
e | aa— =N “Ar
Stress distribution b 1}-+— i +
in element. -~ - I ¢~
c = c c
Rolled 1691V ﬁ‘-' SIS aT, LT
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Welded RS G SanE | Gegssar
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Fork, see Tables 2.3& 24
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Table (4.6) G values for Columns with Special End Conditions

Al Al A
Column
Base
Condition
B B B
7 777777 T7777T
G G: =10.0 Ge=1.0

Stability and Slenderness Ratios 60



Table (4.7) Beams With Special End Conditions

L,
Beam End @-
Condition N ﬁ
Sidesway L), X 1.5 X 2.
prevented (L (W) 0
Sidesway L)y X 0.5 L
Dermitied (VL)g (lL)g X 0.67

Table (4.3) Buckling Length Factor for Members with Well

Defined End Conditions

L [ ] 1] 2
BUCKLING
MODE

7 Ve T

k 0.80 1.20 1.00 2.10 2.00
END ROTATION PREVENTED,TRANSLATION PREVENTED
CONDITIONS

-

ROTATION PERMITTED,TRANSLATION PREVENTED

ROTATION PREVENTED,TRANSLATION PERMITTED

¥
=
=
!

ROTATION PERMITTED,TRANSLATION PERMITTED




ALLOWABLE STRESSES FOR 5t-37 STEEL

Case of Loading Allowable Stress
Case (I) Dead + Live + Crane vertical & dynamic effect f
Case (II): Case (I) + Crane lateral shock + Wind + Earthquake + Temperature + etc... #1132
Type of Stress Allowable Stress (t/em”) for Case ()
Tension fi=14
Shear g=0.384
Compression: Axially loaded f, = [7500/%) i ford =z 100
fe = [1.4—0.0000065 7] for < 100 (A=2CN)
Eccentrically loaded f.=06%[]
Bending: Tension foe=1.4
Compression L,<Ly & L,<La fhe = 1.54
Compression L,>L, &L, a foe = 1.4
Compression L,>Ly & Ly>Lw foe = frre = BOO*As €p ooovveviins (1)
L,*d
=14 .. (2a)  for Ly = 8dgyf,
= [0.64 - (LJr P, 1, (2b)  for Lyr, < 188Vg,F,
Note: Ly; = 204/, 117600%¢,
=12000% ¢y ...ovvvinnnn, (2¢) for Ly/re > 188~ey/f,
Ly = 1380%A; ¢ s
d*f,
Axial Compression + Bending (M) fa + %A =10
I, foe
where £, = N/A: £ = M/Zg, Ay -G, (A=1forf, < 0.15)
1-fea/Tix fe
for sidesway prevented
Cy =06-04*(M/M,) = 04 end moments without
transverse loading
=085 end restraints with
transverse loading
=1.0 with simply supported ends
for sidesway permitted
Cyg = 10.85
Axial Tension + Bending (M,) fath<t L = N A e o & Ty = M,
Bending + Shear Equivalent stresses: feq = VE+ 3q2 < L1%;
Principal stresses:  f; = (f/2)+ N (I}'ZF t q1 <f

Tension Members: & < 300
Lacing Members:

STIFFNESS LIMITATIONS

%< 140

Compression Members in Buildings: A < 180
Compression Members in Bracings: 2 < 200

1

-

2
2

4

DESIGN CONSIDERATIONS

. Tension Members: for 1 angle cross-section A= Ay + A 3A(3ATAL))

. Axially loaded columns:
® For open built-up section: (£/1)cor = 'M'(l’.."i)"" + (I’.,_I'i,_)z
o (L) S50 (8i) <23 (E)
. Lacing bars: (£/1) < 50
. Beams:
® Depth recommendation:
h = L/40 for purlins

* Deflection himitation:

h = L/24 for floor beams

1'\3
Ay

&y £ L/300  for floor beams and purlins

& = L/800 for crane track girders

Code Formulas - Tla.doc

1/23/2013




Table (2.2) Values of Coefficients K and Cy,

Bending Moment | End Restraint| Effective
Loading bi | Length Cy
tagram About Y-axis Factor K
CM M) U l Simple 1.0 1.00
. Fixed 05 | 1.00
CM ) - Simple 1.0 2.30
. H]j Fixed 05 | 230
§ Simple 1.0 | 1.13
W Fixed 05 | 1.00
N N Simple 1.0 1.30
NEEEREREE E
N R Fixed 0.5 | 0.90
‘ Simple 1.0 1.35
IIE Fixed 05 1.07
§ i E Simple 1.0 1.70
\ R Fixed 05 | 1.04
7 !l!, Warping
Y 1.0 1.50
/ Restrained
;IIIDI[D ’ |h Restrained | 1.0 | 2.10
7]




