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Attempt all questions. Use neal sketches when il is necessary.
Assume any missing data reasonably.

An industrial steel building shown below. The building is composed of o &

steel frames spaced at 6.0 m, it is required to: E @@Qg’ Lo's

1- (25%) Design the welded built-up cross-section of the crane track
girder (A).

-

C1l a3, b3, ¢c3

2- (25%) Design combined column (h-i) M=36 t.m, N=55t, Q=8 t. (Use | 6 c1 a3, b3, c3

I-sections IPN). 7 c1 o |aya
3- (25%) Design the column (a-b-c) hinged base at (a) N =70 t, 5 i1 |a
Q=14 1t cz b1

4- (25%) Choose suitable high strength friction type bolts size for the 2 ct a3
cu |

connection at (c). Then, perform complete design (head plate, fillet
4 c12  |bt

weld). (M=18 t.m, Q=8 t).
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Designation Dimensions
Area Strong axis x-x Weak axis y-y Torsion
Wt h b tw tr r rz d A Ix Sx Zx I'x Avx ly Sy Zy ry J Iw
kg/m| mm| mm | mm | mm | mm | mm | mm | cm? cm’ em® | em’| em [ em® | em* | em® | em® | cm | em® | om®
Elastic | Plastic Elastic | Plastic x10°
IPN 260 41.9| 260 | 113 | 94 (141 | 9.4 | 5.6 |208.9| 53.3 5740 442 | 514 | 10.4 [26.08| 288 | 51 | 85.9 | 2.32 | 33.5 | 441
IPN 280 47.9| 280 | 119 | 101 | 156.2 | 101 | 6.1 |225.1] 61 7590 542 | 632 | 11.1 |30.18| 364 | 61.2 | 103 | 2.45| 44.2 | 64.6
IPN 300 54.2 | 300 | 125 | 10.8 | 16.2 | 10.8 | 6.5 [241.6] 69 9800 653 | 762 | 11.9 |34.568| 451 | 72.2 | 121 | 2.56 | 56.8 | 91.8
IPN 320 61 320 | 131 | 116|173 | 1.5 | 6.9 |267.9]| 77.7 | 12510 | 782 | 914 | 12.7 |39.26| 555 | 84.7 | 143 | 2.67 | 72.5 | 129
IPN 340 68 | 340 | 137 | 12.2 | 18.3 | 12.2 | 7.3 |274.3]| 86.7 | 15700 | 923 | 1080 | 13.5 |44.27| 674 | 98.4 | 166 | 2.8 | 90.4 | 176
IPN 360 76.1]| 360 | 143 | 13 | 19.5| 13 7.8 1290.2] 97 19610 | 1090 | 1276 | 14.2 ({49.95| 818 | 114 | 194 | 2.9 | 115 | 240
IPN 380 84 | 380 | 149 | 13.7 | 20.5 | 13.7 | 8.2 |306.7] 107 | 24010 |1260 1482 | 15 |55.55| 975 | 131 | 221 | 3.02 | 141 | 319
IPN 400 92.4| 400 | 155 | 14.4 | 21.6 | 144 | 8.6 |322.9] 118 | 29210 | 1460 | 1714 | 15.7 | 61.69]| 1160 | 149 | 253 | 3.13 | 170 | 420
IPN 450 115 | 450 | 170 | 16.2 | 24.3 | 16.2 | 9.7 |363.6] 147 | 45850 | 2040 | 2400 | 17.7 |77.79| 1730 | 203 | 345 | 3.43 | 267 | 791
IPN 500 141 | 500 | 185 | 18 27 18 | 10.8 |404.3| 179 | 68740 | 2750 | 3240 | 19.6 | 95.6 | 2480 | 268 | 456 | 3.72 | 402 | 1400
IPN 550 166 | 550 | 200 | 19 30 19 | 11.9 |445.6] 212 | 99180 | 3610 [ 4240 | 21.6 |111.3| 3490 | 349 | 592 | 4.02 | 544 | 2390
IPN 600 199 | 600 | 215 | 21.6 | 32.4 | 21.6 | 13 |485.8] 254 | 138800 | 4627 | 5452 | 23.39| 138 | 4674 | 435 | 752 | 4.29 | 787 | 3814
IPE 330 491 330 | 160 | 7.6 | 11.5| 18 | 307 | 271 63 11770 |713.1/804.3|13.71|30.81|788.1|98.52|153.7| 3.55 | 28.15|199.1
HEB 300 117 | 300 | 300 | 11 19 27 | 262 | 208 |149.1] 25170 | 1678 | 1869 |12.99|47.43| 8563 | 570.9/870.1| 7.58 | 185 | 1688
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