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F, =345MPa Table 4-1
Available Strength in
Axial Compression, kN

W-Shapes

Shape W310
Weight kg/m 283 253 226 202 179 158
ASD |LRFD| ASD |LRFD| ASD |LRFD| ASD |LRFD| ASD L‘F‘?' ASD |LRFD

DESIEI'I Puf nc 'tcpn P/ nl: ¢CPn P/ nc ¢Cpn Po/! n: d’an P,/ 1\ cPn P,/ n( ¢CP n
(kN) | (kN) | (kN) | (kN) | (kN) | (kN) | (kN) | (kN) | (kN)-| (kN) | (kN) | (kN)
0.0 | 7383 | 11209] 6673 | 10029| 5950 | 8942 | 5309 | 7980 [*4690 | 7048 | 4152 | 6241
1.8 | 7318 |10826| 6441 | 9680 | 5739 | 8625 | 5118 | 76924517 | 6789 | 3998 | 6008
2,0 | 7244 |10738| 6387 | 9600 | 5690 | 8552 | 5074 | 7626 | 4477 | 6729 | 3962 | 5955
2.2 | 7161 |10642| 6329 | 9512 | 5637 | 8473 | 50267553 | 4434 | 6664 | 3923 | 5897
2.4 | 7089 |10538| 6266 | 9417 | 5580 | 8386 | 497317475 | 4387 | 6594 | 3881 | 5834
2.6 | 6968 |10425| 6197 | 9315 | 5518 [ 8293 | 4917 | 7391 | 4337 | 6518 | 3836 | 5766
2.8 | 6860 |10305| 6125 | 9205 | 5452 | 8194.154857 | 7301 | 4283 | 6437 | 3788 | 5693
3.0 | 6745 |10178] 6047 | 9089 | 5382 | 808914794 | 7205 | 4226 | 6351 | 3737 | 5616
3.2 | 6622 |10044| 5966 | 8967 | 5308 | 7978 | 4727 | 7105 | 4165 | 6261 | 3683 | 5535
3.4 | 6493 | 9902 | 5881 | 8838 | 5230.1«7861 | 4657 | 6999 | 4102 | 6166 | 3626 | 5450
3.6 | 6357 | 9755 | 5791 | 8704 | 5149, ) 7739 | 4583 | 6889 | 4036 | 6067 [ 3567 | 5361
3.8 | 6216 | 9601 | 5698 | 8565 | 65065 | 7613 | 4507 | 6774 | 3968 | 5963 | 3506 | 5269
4.0 | 6070 | 9442 | 5602 | 8420-|'4878 | 7481 | 4428 | 6655 | 3897 | 5857 | 3442 | 5174
4.2 | 5919 | 9277 | 5502 | 82704887 | 7346 | 4346 | 6533 | 3823 | 5747 | 3377 | 5075
4.4 | 5764 | 9108 | 5400 | 816 | 4795 | 7206 | 4262 | 6406 | 3748 | 5633 | 3309 | 4974
4.6 | 5606 | 8934 | 5295, 7958 | 4699 | 7063 | 4176 | 6277 | 3671 | 5517 | 3240 | 4870
4.8 | 5444 | 8756 | 5187{"7796 | 4602 | 6917 | 4088 | 6144 | 3592 | 5398 | 3170 | 4764
5.0 | 5280 | 8573 | BQ7¥ | 7631 | 4502 | 6767 | 3998 | 6009 | 3511 | 5277 | 3098 | 4656
5.2 | 5114 | 8388 4965 | 7462 | 4401 | 6615 | 3907 | 5872 | 3429 | 5154 | 3024 | 4546
5.4 | 4947 | 8199 4851 | 7291 | 4298 | 6460 | 3814 | 5732 | 3346 | 5029 | 2950 | 4434
5.6 | 4778 | 8008 | 4736 | 7118 | 4194 | 6304 | 3720 | 5591 | 3262 | 4903 | 2875 | 4321
5.8 | 46097) 7815 | 4619 | 6943 | 4089 | 6146 | 3625 | 5448 | 3177 | 4775 | 2799 | 4207
6.0 | 4440} 7620 | 4502 | 6766 | 3983 | 5986 | 3529 | 5304 | 3091 | 4646 | 2723 | 4093
6.2 | 4271 | 7423 | 4383 | 6588 | 3876 | 5825 | 3433 | 5159 | 3005 | 4517 | 2646 | 3977
6.4/]°4103 | 7225 | 4264 | 6409 | 3768 [ 5664 | 3336 | 5014 | 2919 | 4387 | 2569 | 3861
616, 3937 | 7026 | 4145 | 6229 | 3661 | 5502 | 3239 4257 | 2492 | 3746
8:8 | 3772 | 6827 | 4025 | 6049 | 3553 | & 4127 | 2415 | 3630
7.0 | 3609 | 6628 | 3905 | 5870 | 3445 [ 5178 | 3045 | 4577 | 2660 | 3997 | 2338 | 3514
7.2 | 3448 | 6429 | 3786 | 5690 | 3338 [ 5017 | 2949 | 4432 | 2574 | 3868 | 2262 | 3399
7.4 | 3290 | 6231 | 3667 | 5511 | 3231 | 4856 | 2853 | 4287 | 2488 | 3740 | 2185 | 3285
7.6 | 3135 | 6034 | 3549 | 5334 | 3125 | 4696 | 2757 | 4144 | 2403 | 3612 | 2110 | 3171
7.8 | 2983 | 5838 | 3431 | 5157 | 3019 | 4538 | 2662 | 4002 | 2319 | 3485 | 2035 | 3059
8.0 | 2829 | 5644 | 3315 | 4982 | 2915 | 4381 | 2569 | 3861 | 2236 | 3360 | 1961 | 2948
8.5 | 2686 | 5166 | 3029 | 4552 | 2659 | 3996 | 2339 | 3516 | 2032 | 3054 | 1780 | 2676
9.0 | 2553 | 4703 | 2752 | 4137 | 2411 | 3624 | 2118 | 3183 | 1836 | 2760 | 1605 | 2413
9.5 | 2430 | 4252 | 2482 | 3731 | 2170 | 3262 | 1903 | 2861 | 1648 | 2477 | 1441 | 2166
10.0 | 2316 | 3837 | 2240 | 3367 | 1959 | 2044 | 1718 | 2582 | 1487 | 2235 | 1300 | 1954
10.5 | 2209 | 3481 | 2032 | 3054 | 1777 | 2670 | 1558 | 2342 | 1349 | 2027 | 1179 | 1773
11.0 | 2110 | 3171 | 1852 | 2783 | 1619 | 2433 | 1420 | 2134 | 1229 | 1847 | 1075 | 1615
11.5 | 2017 | 2902 | 1694 | 2546 | 1481 | 2226 | 1299 | 1952 | 1125 | 1690 | 983 | 1478
12.0 | 1931 | 2665 | 1556 | 2336 | 1360 | 2044 | 1193 | 1793 | 1033 | 1552 | 903 | 1357
12.5 | 1849 | 2456 | 1434 | 2155 | 1254 | 1884 | 1099 | 1652 | 952 | 1431 | 832 | 1251
13.0 [ 1773 | 2271 | 1326 | 1992 | 1159 | 1742 | 1016 | 1528 | 880 | 1323 | 769 | 1156

Effective lengt. KL (m), with respect to the least radius of gyration, r,

Sl-Wersion Prepared by Dr. Sulaiman Al-Safi, CE Departement, FoE, Sana'a University, Yemen.
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k1 k z
ok | Table 1-1 | i i
3 T [ 2 inonstender | ap (compact [ re imoncompact
‘ ratenaer) | (mancompacty sienaer]
= [
. I« W Shapes
e B e FLANGE OF FLEXURAL MEMBERS
[ ] 218 208 For Fy,=350 MPa, the section is:
e 176 f% 570 I’E 1. COMPACT if byl 24, 9.15
“ & m_;'s' e 2. NON-COMPACT if 9.15 < by/ 2t; < 24.08
X5 1324 3. SLIENDERR if f2y> 24.08

Dimensions Properties

compact - Torsional
Shape Area, | Depth, Web Flange Distance sel:ll:on Axis X-X Axis y-y " B F, (MPa)
Thick- Frs o
AISC Manual Label A A e |y Width | Thick- | | g, | T criteria | L. |z, | S |, | | Z | S, J | & 48
ty by |ness,t, B [ & 10° |10 | 10° 106 | 10° | 107 108 | 1 L, L,
uUSCUNITS | SIUNITS | mm’ [ mm | mm | mm | mm | mm | mm [ mm | mm| 2t; |ty | mm*| mm® [ mm® | mm | mm®| mm? [ mm®[mm|[mm| mm | mm*] mm® [ m m

W12X190 | W310X283 | 36100 | 366 | 26.80 | 13.45 | 323 | 44.20 | 55.2 | 349 | 248
Wi12x170 | wa1ox263 |32300| 386 | 24.40 | 1220 | 320 | 300 | 540 | 333 | 248
W12X152 | W310X226 | 28800 | 348 2210 | 11.05 | 318 | 35.60 | 50.8 | 31.8 | 248

a7 | a2 | 787 | 5100 | 4310 | 148 | 245 | 2340 | 1520 | 82.6| 95.8| 321.8 | 20300 | 6340 | 3.500 | 26.571
40 | 10.1 | s87 | 4510 | 3850 | 146 | 215 | 2060 | 1350 | 81.8 | 64.0| 316.4 | 14800 | 5400 | 3.486 | 23876

45 | 11.2| 595 | 3980 | a4z0 | 144 | 189 | 1620 [ 1190 | 81.0| 93.0| 312.4 | 10700 | 4620 | 3.432 | 21.498
W12X136 | W310X202 | 25700 240 | 20010 | 10,05 { @15 | 3180 | a7.0 | 318 | 248 50 | 123 | s18 | 3sio | aoso | 142 | 168 | 1610 | 1050 | 80.3| @47 3082 | 7700 3050 | 3,403 | 18,272
W12X120 | W310X179 | 22700 | 333 18.00 | 9.00 | 32 | 28.20 | 43.2 | 30.2 | 247 56 | 13.7 | 445 | 3050 | 2670 | 140 | 144 | 1400 | 918 | 79.5| 90.4| 304.8 | 5370 3330 | 3.369 | 17.248
W12X106 | W310X158 | 20100 | 328 15.50 | 7.75 | 310 |.25.10 | 40.4 | 28.6 | 247|| 158 | 62 | 159 | 388 | 2680 | 2380 | 130 | 125 | 1230 | 808 | 78.0| 89.4| 302.9 | 3800 2870 | 3.348 | 15.386
W12X96 W310X143 | 18200 323 14,00 7.00 310 2200 | 381 | 286 | 247 || 143 | 68 | 17.7 | 347 | 2470 | 2150 | 138 | 112 | 1110 | 728 | 78.5| 886| 3001 | 2850 2530 3,327 | 14172
W12X87 W310X129 | 18500 | 318 13.10 | 655 | 307 | 20.60<|-35.8 | 27.0 | 246|| 128 | 75 | 16.9 | 308.0 [ 2160.0 | 1930.0| 137 | 100.0 | 980.0 [ 651.0| 78.0| 67.9| 257.4 | 2120.0| 2220 | 3.305 [ 13.113
W12X79 W3I0X117 | 15000 5 11.80 5.85 307 168,70 | 3884 27.0 | 247 || 117 | 6.2 | 20.7 | 276.0 | 1850.0 | 1750.0| 136 | 89,8 | 8900 | 587.0| 77.5 | 67.1| 286.3 | 1600.0 1870 3.264 | 12186
W12X72 W310X107 | 13800 | 312 10.90 | 545 | 305 | 17.00 | 323 |'27.0 | 247| 107 | 0.0 | 226 | 248.0 [ 1770.0 | 1800.0| 135 | 81.2 | B0B.0 [ 531.0| 77.2| 86.6| 295.0 | 1220.0| 1780 | 3.271 [ 11.384
W12XB65 W310X97 | 12300 | 307 8.81 496 | 305 | 1540 | 305 | 254 246 || 87.0 | 0.9 | 248 | 222.0 | 1590.0 | 1440,0 | 134 | 724 | 723.0 | 477.0| 76.7 | 85.8| 281.6 | @07.0 1550 | 3.250 | 10.703
W12X58 W310X86 | 11000 | 310 9.14 | 457 | 254 | 16.30 | 31.5 | 23.8 | 247 86.0 | 7.6 | 27.0 | 198.0 | 1420.0 | 1280.0| 134 | 44 351.0| 63.8| 71.4| 293.7 | 874.0 959 | 2.704 | 9.107
W12X53 W310X79 | 10100 | 307 876 | 438 | 254 | 14,60 | 30,0 | 23,8 | 247[{'79.0 | &7 | 28,1 | 177.0 | 1280,0| 1160,0 133 | 2me | 477.0 | 315.0| 63,0 70.9| 2924 | €58,0 Ba9 | 2,670 | 8,583
W12X50 W310X74 9420 310 9.40 470 206 16.30 | 29.0 | 23.8 | 252 || 74.0 4 6.3 | 26.8 | 163.0 | 1180.0 | 1050.0| 132 | 23.4 | 349.0 | 226.0| 48.8 | 657.2| 293.7 | 7120 506 2110 [ 7.279
W12X45 W310X67 | 8450 | 307 8.51 4.26 | 204 | 1480 | 274 | 23.8 | 252 67.0 | 7.0 | 20.6 | 145.0 | 1050.0 | 946.0 | 131 | 208 | 311.0 | 203.0| 48.5 | 56.6| 292.4 | 524.0 443 2.098 | 6.822
W12X40 ‘W310X60 | 7550 | 302 749 | 375 | 203 | 1340 | 258 | 22.2 | 250 e0.0 | 7.6 | 33.6 | 126.0 | 934.0 | 8440 | 130 | 184 | 275.0 | 180.0| 48.3| 56.1| 288.9 | 37T.0 387 2.089 | 6.450
W12X35 W310X52 | 6650 | 318 762 | 381 167 | 1320 | 208 | 19.1 | 276 || 62.0 | 6.3 | 36.2 | 119.0 | 839.0 | 747.0 | 133 | 10.2 | 188.0 | 122.0| 39.1| 46.5| 304.8 | 308.0 236 1657 | 65.084
W12X30 | W310X44.5 | 5670 | 32 660 | 330 | 186 | 1120 | 188 | 19,1 | 274(| 44.5 | 7.4 | 418 | @91 | 708,0 | €330 | 132 | 85 | 157.0 |102.0( 386 450( 300.8 | 120.0 183 | 1,636 | 4,752
W12X26 | W310X38.7 | 4840 | 310 584 | z8z | 1685 966 | 17.3 [ 19.1 | 275( 38.7 | 6.5 | 47.2 | 84.9 | 610.0 | 547.0 | 131 | 7.2 | 1340 87.5 | 38.4| 44.4| 300.4 | 126.0 163 1627 | 4.540

@
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Prepared from AISC Shapes Database v14.0 by Dr. Sulaiman Al-Safi.

For the compression memiber shovmin figuze (1), the colummis subjectedto service compressionloads
P,

2120 kN, P,=2420 kN the column is both hinged ends. Use LRFD Method Only, A997 steel and
.

£a3s Jaad et S 1] o(1) B2 3L b o

P,=2120 kN, P,=2420 kN

o6 250l 5l s A9 pntondl ol afen ME 3 sk

1

Figure (1)

I~ (3p) Assume that ‘i,

olumn i (V{Pz) will be:
(et saadll £ il o pll L litall o SLE5 (P 0 TR L 12

A- 2238
B- 3150
C- 2586
D- 2462

1) -
2) -
3) +
4) -
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Table 1-7

7 N Angle Sh
G ngle Shapes
i H
— -
PHA Properties o
Shape el Axis X-X Pt Axis Y-Y Axis Z-Z Q.
ght | "% | K -
AISC_Manual_Label we | A Sl 7 [ E= |y, ]| Cw e |dr (S|, % [Z2 Xp 12 | Sz T:n f"
103 10° 103 |10° 108 |10° | 7 103 10° 103 E
USC UMITS sl UNITS kgim| mm? | mm mm* | mm | mm | mm® | mm || mm*| mm* | mm | mm* | mm? | mm | mm | mm® [mm | mm* mm’ s
LEX5X3/8. L127X127X9.5 183 | 2380 [ 299 305 | 304 |348| 1o | o3|l 762 [ oo | 7041| 365 | 395 394 | 348 | 710 | 93| 148 300 | 100 | 088
LsXsX5/M8 L127X127X7.0 15.3 | 1980 | 20.7 334 | 305 | 343 | 508 | 78 45 | 0.05 | 704| 310 | 334 | 306 | 343 | 508 | 78 1.25 258 | 1.00 | 091
LEX3-1/2X3/4 L127X88X18 2.3 | a77o | 30.2 688 | 394 |442| 125 | 270 456 | 041 |5e8| 230 | 361 | 247 | 252 | 667 | 148| 134 31.1 | 046 | 100
LEX3-1/2X5/8 L127X89X15.9 24.9 | 3180 | 26.9 565 | 396 | 429 107 | 269 271 [ 025 | 60.7| 2.00 | 308 [ 251 | 244 | 562 | 12.5| 114 262 | 047 | 100
L5X3-1/2X%1/2 L127X88X12.7 20.2 | 2580 | 23.8 48.7 | 401 | 419| 873 | 254 143 | 013 | 815| 1.67 | 254 | 254 | 220 | 457 |10.2| 084 21.1 | 048 [ 1.00
LEXI-12X38 L127X88X9.5 16.4 [ 1870 | 20.7 374 404 | 408 | BT | 23.7| 62.4 | 0.06 ) B22| 1.31 196 | 269 | 21.7 | 347 | 78 0.72 16.1 | 048 | 0.98
LEX3-1/2X516 L127X86X7.9 12.8 | 1850 | 18.1 31.5 | 408 | 399 | 565 | 230 36.8 | 0.03 | 62.7) 1.12 | 166 | 259 | 211 | 260 | 65 0.81 136 [ 049 | 0.1
LEX3-1/2X 144 L127X89XE.4 104 | 1340 | 175 254 | 408|384 456 | 21.8)| 183 [ 002 | 630| 082 | 134 | 262 | 204 | 233 | 55| 050 10.8 | 0.49 | 0.80
LEX3X1/2 L127XTEX12.7 18.0 | 2420 | 23.8 474 | 40.1 | 442/ 839 | 318/ 134.0)| 012 | 805| 106 | 185 | 200 | 188 ] 341 | 95 | o085 156 | 0.36 | 1.00
LEX3XTHE L127X76X11-1 167 | 2140 | 222 420 | 404 | 427|742 | 310)| 916 [ oos | 607| 095 | 164 [ 211 | 183 | 298 | 84 | 087 13.8 | 036 | 1.00
LEX3X3/8 LA2TX7EXE.6 14.5 | 1850 | 20.7 364 | 406 | 420 844 |302(| 587 | 0.05 | 612 084 | 143 | 213 | 177 | 257 | 73 | 0.50 11.8 | 038 | 0.08
LEXINEME L12TXTERT-S 121 | 1850 | 181 306 | 408 | 424 | 544|200l 348 | 003 | e15| 072 | 12| 215|174 ] 215 | 61 | o042 10.0 | 087 | o091
L5X3X1/4 L127X76XE-4 9.80 | 1250 | 17.5 247 | 411 | 417 439 | 284 182 [002|61.7| 089 | 9.8 [ 21.7 | 185 | 172 | 49 | 034 81 | 037 | 080
LaXaXal4 L102X102X18 27.5 | 3510 | 28.7 457 | 300 | 323 823 | 17.3)| 425 | 030 | 533| 3.47 | 5.7 [ 3000 | 325 | 823 | 17.3| 1.35 20.7 | 1.00 | 100
LaXAXER L102X102X15.8 23.4 | 2670 | 25.4 360 [ 305 | M0 701 | 146) 254 | 018 | 64.1) 2.6 | 38.0 | 305 | 310 | 701 | 146]| 1.15 26.1 1.00 | 1.00
LaxX4x1/2 L102X102¢12.7 19.0 | 2420 | 22.2 321 | 30.7 | 300 574 | 119 134 | 010 ) S4.9| 2.30 | 32.1 [ 30.7 | 300 | 574 | 11.9| 054 21 1.00 | 1.00
LAXAXTE L102X102X11.1 16.8 | 2130 | 20.7 283 | 310 (202 508 | 105 91.6 | 0.07 | 554) 205 | 283 [ 31.0 | 292 | 50.8 [ 10.5| o0.83 20.0 | 1.00 [ 1.00

Prepared from AISC Shapes Database v14.0 by Dr. Sulaiman Al-Safi.
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Available Critical Stress for
Compression Members

Table 4-22

~/

Fy=240 Mpa Fy=250 Mpa Fy=290 Mpa Fy=320 Mpa Fy=345 Mpa,
- Fa/nr @F - F(\r/nc @F o - Frr/ﬂr @F - Fa/nr oF . Fﬂ/@\“;‘n
"_;r Mpa Mpa E Mpa Mpa ;-“f Mpa Mpa E Mpa Mpa E Mpa
ASD LRED ASD LRED ASD LRED ASD LRED LRED
1 | 12437 | 2160 | 1 [ 1497 | 2250 [ 1 [ 1736 | 2610 | 1 | 1916 [ 2880 3105
2 | 1437 | 2160 | 2 | 1497 | 2250 | 2 | 1736 | 2609 | 2 | 1916 | 2879 J 310.4
3 | 1436 | 2159 | 3 1496 | 2249 | 3 | 1736 | 2609 | 3 | 1915 | 2878 3103
4 | 1436 | 2158 | 4 | 1496 | 2248 | 4 | 1735 | 2607 | 24 | 1914 87, 310.1
5 143.5 2157 | s 149.5 224.7 5 173.4 260.6 5 1913 | ‘e#ns 309.9
6 | 1434 | 2156 | 6 | 1494 | 2246 [ & | 1733 | 2604 | & | 1911 2873 309.7
7 | 1434 | 2155 | 7 | 1493 | 2244 | 7 | 1731 | 2602 | 7 | 1910 J2s70 309.4
8 | 1432 | 2153 | 8 [ 1402 | 2242 | 8 [ 1730 | 2600 | & | 1%087| 2868 309.0
9 | 1431 | 2151 | 9 | 1491 | 2240 | 9 | 1728 | 2597 | 9 |1906 | 2864 308.7
10 | 1430 | 2149 | 10 | 1489 | 2038 | 10| 1726 | 2594 | 10 |W1903 [ 2861 308.2
11 | 1428 | 2147 | 11 | 1487 | 2236 | 11 | 1724 | 2591 [oa1\] 1900 | 2856 307.8
12 | 1427 | 2194 | 12 | 1486 | 2233 | 12 | 1721 | 2587/ 1898 | 2852 307.2
13 | 1425 242 | 13 | 1484 | 2030 | 13 | 1719 | 2seanJ13 | 1894 | 2847 306.7
14 | 1423 2139 | 14 | 1482 | 2227 | 14 | 1716 | @sz@v| 14 | 1891 | 2842 306.1
15 | 1421 | 2135 |15 | 1479 | 2023 |15 | 1713 fosea | 15 | 1887 [ 2836 305.4
16 | 1419 | 2132 | 16 | 1477 | 2220 | 16 | 1709=[N2%69 | 16 | 1883 [ 2830 3047
17 | 1416 | 2128 | 17 | 1474 | 2216 | 17 | 1708 ) 2564 | 17 | 1879 [ 2824 304.0
18 | 1414 | 2125 |18 | 1472 | 2012 | 18 [wa702 | 2559 | 18 | 1875 [ 2817 303.2
19 | 1a11 | 2121 | 19 | 1469 | 2207 | 19|, 1898 | 2553 | 19 | 1870 [ 2810 302.4
20 | 1408 | 2136 | 20 | 1466 | 2203 |20 Vieos | 2547 | 20 | 1865 [ 2803 3015
21 | 1405 12 | 21 | 1462 | 2198 4 'Zg:; 1690 | 2540 | 21 | 1860 | 2795 300.6
22 | 1402 | 2107 | 22 | 1459 | 2198 [Nz | 1686 | 2533 | 22 | 1854 [ 2787 299.7
23 | 1399 | 2103 | 23 | 1456 | 2188 | 23 | 1681 | 2506 | 23 | 1849 [ o778 298.7
24 | 1396 | 2008 | 24 | 1452 [a2182 | 24 | 1676 | 2519 | 24 | 1843 [ 2770 297.7
25 | 1382 | 2002 | 25 | 144 ®fud7 | 25 | 1671 [ 2512 | 25 | 1837 [ 2760 296.6
26 | 1389 | 2087 | 26 | 1448 | 2170 | 26 | 1666 | 2504 | 26 | 1830 [ 2751 295.5
27 | 1385 2081 | 27 | %a#o | 2165 | 27 [ 1660 [ 2496 | 27 | 1824 | 2741 294.4
28 | 1381 | 2076 | 28/N1436 | 2158 | 28 | 1655 | 2487 | 28 | 1817 [ 2731 293.2
29 | 1377 | 2070 [ 20| 1432 | 2150 | 20 | 19 [ 2478 | 20 | 1810 [ 2720 292.0
30 | 1373 2063 JL30y| 1427 | 2145 | 30 | 1643 | 2469 | 30 | 1803 | 2709 290.7
31 | 1369 | 2057 IN3T | 1423 | 2138 | 31 | 1637 | 2460 | 31 | 1795 [ 2608 289.4
32 | 1364 | 208032 | 1418 | 2131 | 32| 1631 | 2450 | 32 | 1788 | 2687 288.1
33 | 1360 [£208a | 33 | 1413 | 2124 | 33 | 1624 [ 2441 | 33 | 1780 | 2675 286.7
30 | 13554 037 | 34 | 1408 | 2116 | 34 [ 1617 | 2431 | 34 | 1772 | 2863 285.3
35 | 135002029 | 35 | 1403 | 2100 | 35 | 1611 [ 2420 | 35 | 1763 | 2650 283.9
36 | 435 | 2022 | 36 | 1398 | 2100 | 36 | 1604 | 2410 | 36 | 1755 [ 2638 282.4
37 | 840 | 2015 [ 37 [ 1392 | 2002 | 37 | 1596 | 2399 | 37 | 1745 | 2625 280.9
38 \[ 4335 2007 | 38 | 1387 | 2084 | 38 | 1589 | 2388 | 38 | 1737 | 2611 279.4
(39" 1330 | 1999 | 39 | 1381 | 2076 | 39 | 1581 | 2377 | 39 | 1728 [ 2598 277.8
A% | 1325 1991 | a0 | 1375 | 2067 | a0 | 1574 | 2365 | 40 | 1719 | 2584 276.2
a1 | 1319 | 1983 | a1 | 1369 | 2058 | a1 | 1ses | 2354 | a1 | 1710 | 2570 274.6
42 | 1314 | 1975 | 42 | 1363 | 2049 | 42 | 1558 | 2342 | 42 | 1700 | 2555 272.9
43 | 1308 | 1966 | 43 | 1357 | 2040 | a3 [ 1ss0 | 2329 | 43 | 1890 | 2540 271.2
a4 | 1302 | 1957 | aa | 1351 | 2031 | aa | 1sa2 | 2317 | aa | 1s80 | 2525 269.5
45 | 1296 | 1948 | a5 | 1345 | 2021 | a5 | 1533 | 2304 | a5 | 1870 | 2510 267.7
a6 | 1290 | 1939 | 46 | 1338 | 2001 | 46 | 1525 | 2292 | 46 | 1860 | 2495 266.0
47 | 1284 | 1930 | 47 | 1332 | 2001 | 47 | 1s16 | 2278 | 47 | 1849 | 2479 264.2
48 | 1278 | 1921 | a8 | 1325 1991 | 48 | 1507 | 2265 | a8 | 1839 | 2463 262.3
49 | 1272 | 1912 | a9 | 1318 | 1981 | a9 [ 1498 | 2252 | a9 | 1s28 | 2447 260.5
50 | 1265 1902 | 5o | 1311 | 1971 | so | 1489 [ 2238 | so | 1817 | 2431 258.6
ASD LRED
0c=167 =09

Sl-Version Prepared by Dr. Sulaiman Al-Safi, CE Departement, FoE, Sana'a University, Yemen.
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For the compression merzber shownin figure (1), the colummn s subjectedte service compressionloads

P,=2120 kN, F,=2420 KN, the colunn is both hinged ends. Use LRED Method Only, A92 steel and

L=ém s el pma G513 o(1) JE20) LS T e
P,=2120 kN, P,=2420 kN

26 25000 5la 3 AGDD pastosall sponll e I 3 Lostes ottespanll

|

e

Figure (1)

for this column will be:

Aalall 3 1S e 270 15 gl el At R S

1- (3p) I£ ¢F.=270 MP then the required gross ar

A- 24811 mm?
B- 23763 mm*
C- 18597 mm*
D- 26228 mm*

1) -
2) +
3) -
4) -

oawr
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Table 4-22
Available Critical Stress for
Compression Members

Fy=240 Mpa Fy=250 Mpa Fy=290 Mpa Fy=320 Mpa Fy=345 Mpar,
F./0, | @F. F./0, | oF., Fo/0. | OFa | _ [F/0. | oFe | . [Fo/00 ] #Fs
I [ Mea | mMpa | 3 [ Mpa | Mpa | I | Mpa | Mpa | Z [ Mpa | Mpa | I _,%‘l\ Mpa
ASD LRED ASD LRED ASD LRED ASD LRED \ LRED

51 125.59 185.2 51 130.4 196.0 51 148.0 2224 51 160.6 2414 51 N 70.8 256.7
52 125.2 188.2 52 129.7 195.0 52 147.1 2210 52 159.5 230.7 o 52| 1695 2548
33 124.6 187.2 33 129.0 193.9 53 146.1 2196 33 1584 238.0 ""‘} 168.2 2528
34 123.9 186.2 o4 1283 192.8 54 1451 218.2 o4 157.2 ?isr_‘!\ 34 1669 250.9
55 123.2 185.2 55 127.5 1317 55 144.2 216.7 55 156.1 “234.6 55 165.6 24819
56 122.5 184.1 56 126.8 130.5 56 143.2 215.2 56 154.9 2323 56 164.2 246.8
57 121.8 183.1 57 126.0 189.4 57 142.2 213.7 57 15}1:-‘ 2310 57 1629 2448
58 121.1 182.0 58 125.2 188.3 58 141.2 212.2 58 .ﬁq‘s j‘ 229.2 58 1615 2428
39 120.4 180.9 39 1245 187.1 59 140.2 210.7 39 !ﬁlk.? 2274 39 160.1 240.7
&l 115.7 175.8 60 123.7 185.9 60 13982 209.2 1] ¥150.1 2256 &0 1588 2386
6l 118.9 178.7 61 1229 184.7 61 1381 207.6 5] 1489 223.7 61 1574 2365
62 118.2 177.6 62 1221 1835 62 137.1 206.14" | 1476 22149 62 15549 2344
63 117.4 176.5 63 1213 182.3 63 136.0 ZM‘&IE 1464 220.0 63 1545 2323
64 116.7 175.4 64 120.5 181.1 64 135.0 2029 ] 64 145.1 218.1 64 153.1 230.1
65 115.5 174.2 65 1159.7 179.9 65 133.9 4 2003 65 1439 216.2 65 151.7 22749
66 115.1 173.1 ] 118.8 178.6 66 132 7 66 1426 2143 66 150.2 2258
67 114.4 171.9 67 118.0 177.4 67 1318, 198.0 67 1413 2124 67 148.8 2236
62 113.6 170.7 68 117.2 176.1 68 |4130.7 | 1964 68 140.0 2104 68 1473 2214
5}
5

Y]

63 112.8 168.5 63 1163 174.8 1296 1548 69 138.7 208.5 69 1458 219.2
70 112.0 168.3 70 115.5 173.5 NV/128.5 193.1 70 1374 206.5 70 144.4 217.0
71 111.2 167.1 71 114.6 172.2 A 127.4 1514 71 136.1 204.6 71 14249 2147
72 110.4 165.9 72 113.7 170 | 92 126.3 189.8 72 1348 202.6 72 1414 2125
73 105.6 164.7 73 1129 160; 73 125.1 188.1 73 1335 200.6 73 1359 210.3
74 108.8 163.5 74 1120 [% 1683 74 1240 186.4 74 1321 1986 74 1384 208.0
73 107.9 162.2 75 1111 T’h“lﬁ!ﬁ‘.ﬂ 75 1229 184.7 73 1308 196.6 73 13649 205.8
76 107.1 161.0 76 .2} 1657 76 121.7 183.0 76 1295 194.6 76 1354 2035
77 106.3 158.7 77 ﬁi 164.3 77 120.6 1813 77 128.1 1926 77 13349 201.2
78 105.4 158.5 784 \J_@.AI 163.0 78 11495 1795 78 126.8 190.6 78 1324 199.0
79 104.6 157.2 79§, 1075 1616 79 1183 1778 79 1255 188.6 79 1309 196.7
20 103.8 156.0 _Jla0)| 1066 160.3 20 117.2 176.1 280 124.1 1B6.6 80 1254 1944
81 102.5 154.7 \fr 105.7 158.9 81 116.0 1744 81 1228 1845 81 1278 1921
a2 102.1 153 W 82 104.8 157.5 82 114.8 1726 82 1214 1825 82 126.3 1899
a3 w12 |L1581 | &3 103.9 136.2 23 113.7 1708 23 120.1 180.5 23 1248 1B87.6
24 1004, 150.8 24 103.0 154.8 24 1125 169.1 24 118.7 178.4 24 1233 185.3
85 99.5% J 149.5 85 102.1 153.4 85 111.4 167.4 85 117.4 176.4 85 1218 183.0
86 8% 148.2 86 101.1 152.0 86 110.2 165.6 86 116.0 174.4 86 120.3 180.8
87 78 147.0 37 100.2 150.6 87 109.0 163.9 87 114.7 1723 87 118.7 1785
a8 o569 145.6 38 99.3 149.2 88 107.9 162.1 88 1133 170.3 88 117.2 176.2
(ﬂ"\ 96.0 144.3 23 98.4 147.9 239 106.7 160.4 29 11149 168.3 29 115.7 17349
290 95.2 143.0 90 97.4 146.5 90 105.5 1386 90 1106 166.2 90 114.2 1717
?‘ 91 94.3 141.7 91 96.5 145.1 91 104.4 1569 91 109.2 164.2 91 1127 169.4

92 93.4 140.4 92 95.6 143.7 92 103.2 155.1 92 1074 162.2 92 1112 167.2
93 92.5 135.1 93 34.6 142.3 93 102.0 1533 93 106.6 160.1 93 108.7 1649
o4 917 137.8 a4 93.7 140.9 54 100.9 1516 34 105.2 158.1 34 108.2 162.7
93 90.8 136.5 95 92.8 139.4 95 99.7 149.8 35 1039 156.1 95 1068 1604
96 9.9 1351 96 918 138.0 96 98.5 148.1 96 1025 154.1 96 1053 158.2
97 39.0 133.8 97 90.9 136.6 97 97.4 1463 97 101.2 152.1 97 103.8 156.0
98 28.2 1325 98 90.0 135.2 98 96.2 1446 98 99.9 150.1 98 102.2 1538
99 27.3 1312 99 89.0 1338 939 93.0 1429 99 98.5 148.1 99 100.9 1516

100 | 364 1299 | 100 [ =81 1324 | 100 | o33 1211 |10 | 972 1461 | 100 | 994 149.4
ASD LRED
Nc=167 p=09

SI-Version Prepared by Dr. Sulaiman Al-5afi, CE Departement, FoE, Sana'a University, Yemen.
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For the compression merber shown in figuze (1), the column s subjected to service compressionloads
P,=2120 kN, P,=2420 kN, the column is both hinged ends. Use LRED Method Only, A%92 stel and
L=6m

s daad iy S 13 o(1) S0 LS T nis

Pp=2120 kN, ,=2420 kN

26 25wl 55 ADOD piaiadl onl

|

e

36 i

Figure (1)
3-(3p) If we try W310x 253 (=146 mm, 7,=81.8 mm) then (%ﬁ will be:

A () sl el 25 gl o1 46mam, 7,81 Smm) W310x 25.3) el sl

A- 7335
B- 4108
C- 4931
D- 82.19

H  + A
2) - B
3) - C
4 - D

For the compression member shown in figure (1), the column s subjectedto service compressionloads
4) P,=2120 kN, £,=2420 kN, the column is both hinged ends. Use LRFD Method Only, A2 steel and
1=

Tans Jaad o jea 3513 o(1) JE AUE Dot jeins
Pp=2120 kN, F,=2420 kN
6 25l I3l 5 00D il sl

|

s

Figure (1)

4(3p) For the tril section mentioned sbove, if wa assuma (<) = 40 then Fer in (MP2) will be

A- 3245
B- 3274
C- 2047
D- 276.2

1)
2) -
3)
4) +

5) For the compression mexmber shown in figure (1), the colun s subjected to service compressionloads

cCaw»

Pp=2120 kN, F,=2420 kN, the column is both hinged ends. Use LRFD Mathod Only, A992 steel and
I=6m

L Jual i g 13 1) JETH 3L Tt i

P,=2120 kN, P,=2420 kN
26 25aell 55 AG9T ptisdll 2l

|

s

Figure (1)
53p) for ()pea = 30 and Ag = 27500mm? then OP, in (&) for this section will be

A- 799425

B- 5321.25

C- 8103

D- None of these

)+ A
2) - B
3) - C

ia3all 8/ 13
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7)

Asingle angle (L-section) tension member as shown in the figwe (2) to support the service loads,

Pp=180%Nand PL=00 kX, The memberis assumedtobe 4 Smlongandistohave one line 020 mm-
& bolts. All steel will be A36 (5250 MPa and ;=400 MPa).

Pp=180 kN and Pr=00 KN 4 5 Jian! haadl (1) a8 8001 o e
R e

£ o itneall bl sl

M20 bolts

5 > ]

Figure (2)

(3p) The critical factored load zpplied to the member i equal to:
Gt el e Bt i ol
A. 360N
B. 405kN

C

D. None of the above.

)+ A
2) - B
3 - C
4 - D
Asingle angle (L-section) tension member as shown in the figuwe (2) to support the service loads

Po=180kN and PL=90 kN, The memberis assumedto be 4.5mlong andis to have one line of 20 mm-
o bolts. All steel will be A36 (£=250 MPa and £=200 MPa)
! ] (1) 2 K 8 o 5 L€ L Section goie o 35 i

5 S04 on el sk o o0
A36

=180 kN and Py =00 kN s}

3% e il etndl el 3y 0

20 5 o a s e

M20 bolts.

Figure (2)

(3p) for the purpose of caleulating yielding strength, the gross section area (Ag) of the single L-section

‘member is squal to

A- 1640 mm*
B- 1800 mm*
C- 1600 mm*
D- None of the above.

-
2) -
3) |+
4 -

Asingle angle (L-section) tension member as shown in the figme (2) to support the service loads,

Oaw»

8) Pp=180 kN and Pr =90 kN, The memberis assumedto be 4. Smlongandisto have oneline 0f 20 mum-

50 MPa and £:=400 MPa).

@ bolts. All steel will be A36 (fi=.

Po=180 kN and Pr=00 KN b e Jam! (antl (1) o 5 o e 5 L LSiction. o
£ % o el ol o al) Sl e 20 8 21 cpa sl iy ey Fnd S 5h el

M20 bolts

E o

Figure (2)

(3p) The minimum required radius of gyration 1., of the built-up section is

oSl g, 485
A- 1353 mm
B- 166 mm

C- 15mm.
D- None of the zbove.

H - A
2) - B

ia3.al19 /13
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Asingle angle (L-section) tension member as shown in the figure (2) to support the service loads,
9) Pp=180 kN and =90 kN, The memberis assumedto be 4.5mlong andisto have oneline 0£20 mum-
obalts. All steel will be A36 (=250 MPa and £,=400 MPa).

Pp=180 kN and PL=00 kN a2

5% e dtomall pletiall pnatll 3y 0

! o] (1) 255 US55 L T-Section pta s
la 20 i 21l by s iy fad 5 n emil sl ) 2

M20 balts

Figure (2)

(3p) Assuming L127X88 section will be selected. the best section to resist yislding and ruptuse is

i L12TX8Y phaie

iyl g g2l gl

A- L127X89X79

1) +

N
Oawx

Asingle angle (L-section) tension member as shown in the figure (2) to support the service loads,
1 0) Po=180kN and P; =00 kN, The memberis assumedta be 4.5m long andisto have oneline 0f 20 mum-
o bolts. All steel will be A36 (£,=250 MPa and £;=400 MFPa)

Pp=180 KN and FL=30 kN bs =

o Aol plalzall st

M20 belts

Figure (2)

i (3p) Assuming L127X89K9.5 (A, =1970 mnr’, £.=19.2 mm, X=217 mm) for the purpose of caloulating

rupture failure, the required net area (A..) is equal to:
Fal SLI2TXBOKO,S weie

A- 1780 mm*
B- 1286 mm®
€. 1742 mm?

D- None of the sbove.

1)
2) -
3) +
4) -

11 ) Asingle angle (L-section) tension member as shown in the figure (2) to suppont the service loads,

Caw»

P=180 N and P =00 k. Thememberis assumedto be 4 Smlongandisto have oneline of 20 mm-
@ bolts. All steal will be A36 (£

Po=180 kN and PL=90 KN b _Jsse Jlsal i (19 26,0520 3 gt LS T Section ghote o 2% oot

20 558 8L g s s Saing Fad 3 gh il oo o) a8

£ o) ol st 270

M20 balts

Figure (2)

(3p) The shear lag factor (U) for the L127X89X9.5 (Ag=1970 mma2, mmin=19.2 mamy, X=21.7 mam) caleulated
by

e equation in case 2 is:
5o 00 Ll 34l 0558, L12TXEONG.T Sl il () ol ol Jils
A- 0739
B- 0276
C- 0.630
D- 0.993

H |+ A

iaall 10/ 13



12)

13)

14)

3) - C
4H - D

Asingle angle (L-section) tension member as shown in the figure (2) to support the service loads
Pp=180kNand PL=00 kN. The memberis assumedto be 4. 5mlong andisto have one line of 20 mm-
o bolts. All steel will be A36 (=250 MPa and =400 MEBa)

Il o piasa 3 LS L-Section pleie (e 25 jeaic
13 ity e d 5 o gl e o a0

A36

M20 bolts

Figure (2)

(3p) The LRFD yielding resistance L127X89X2.5 section determined is (42.):
o> L12TX88X9.5 jiaall piiell | RFD & e o2 L (§P,) el  somall 2 ke e
A ITLSEN

B- 44325EN

C- 369381
D- 722N

Asingle angle (L-section) tension member as shown in the figure (2) to support the service loads,

Pp=120 kNand P;=00 kN, The memberis assumedto be 4 5mlongandisto have oneline of 20 mm-
o bolts All steel will be A36 (§=230 MPa and £;=400 MPa)

Caw»

Pp=180 kN and FL=00 kN b j=ia Jsal a1 o

s crgind ol sl 81 fada 20 LS

£ e ga WS L-Section pleie e 25 jeaic
5 hams iy a5 n il Lk o

M20 bolts.

Figure (2)

(3p) Assuming the shear lag factor (U =0.85), the LRFD mpture resistance of the L127X89X9 3 section

determined is:
o> L127X80X0.5 sleiall (LRFD) 34l fasiha i o (U =0.85) el Ll Jibaa S o 1o
9228 KN,

EN,
C 4420,
D- Nome of the sbove

1)
2) -
3)
4 -

+
gUaQw»

It 15 required to design base plate A36 steel (fy= 248 MPa) for 2 W310x

158 to carry service load B,=620 KN, F,=330 kN using (LEFD) method r
only, the concrete has compressive strength of 21 MPa The dimensions of
footing are 23 2.5m, W310x 158 (Ag=20046 mm’, b‘,=31[) mm, d =328 —

mm, tp = 25.1mm, t, = 15.5mm

(3p) The mmimum area of base plate (4,) m (mm ) will be:

A- 80670
B- 120893
C- 181340
D- 101680

)+ A
2) - B
3) - C

g e ye fadalle (4 )il ea B

dadall 11/13
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It is required to design base platz A6 steel (fi= 248 MP2) for 2 W3l0x

156 to carry service load P,=620 kN, £ =830 kN using (LEFD) method -
only. the concrete has compressive strength of 21 MPa The dimensions of
footing are 23¢ 2.5m, W310x 158 (Ag=20046 mm’, bf=3 10 mm, d =328

mm, ty = 251 mm, &, = 155 mm

(3p) IfAL=llDDDDmm: the dimension of base plate (N B ) will be:

e s e N0 B el 4370 120000 4,= 213

A- 370 x 310
B- 380 x 320
C- 400 x 350
D- 420 x 350
H - A
2)  + B
3y - C
4H - D
16)
It is required to design base plate A36 steel (fy= 248 MP2) for 2 W310x
158 to carry service load Fp,=620 KN, F=830 kN usmg (LRFD) method B
only. the concrete has compressive strength of 21 MP2 The dimensions of
footing are 2 2.5 m, W310x 158 (Ag=20046 mm", b‘,=31[) mm, d =328 "
mm, ty = 251 mm, t, = 15.5mm
(3p) If vou kmow that N =400 mm, B =350 mm then [,;,;, in (mm) for base plate will be:
ctbes fada o Gaf il alll N =400 mm, B =350 mm _is! <3 e 813
A- 442
E- %35
C- 510
D- 797
H - A
2) - B
3y - C
4) + D
17)
It 15 required to design base plate A36 steel (fy= 243 MPa) for 2 W3L0«
158 to carry service load Fp=620 kN, A =830 kN usmg (LEFD) method -
only, the concrete has compressive strength of 21 MPa The dimensions of
footng are 23 2.5 m, W310x 158 (Ag=20046 mm’, b‘,=31[) mm, d =328 "
mm, tp = 251 mm t, = 15.5mm
(3p) If you kmow that N =400 mm, B =350 mm, B,=2300 k¥ then t,.;, m (mm) for base plate will be:
o e falal G dlee 2800 B N =400 mm, B =330 mm, F,=2200 kN J &= 13|
A- 30
B- 15
C- 35
D- 20
Iy - A
2) - B
3  + C
4 - D
18)

I iasall 12/ 13
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General Enowledge m the subject of Structurzl Steel Design course #1 20% 6l 2zl fils Sdds Sl das

(3p) The slendemess ratic limit for tension members is:

;‘__A ashi J_,__,h “;1==| A8l g

A- 180
B- 300
C- 200

D- None of the above.

1) -
2) +
3) -
4) -

19)  General Knowledge in the subject of Structural Steel Design conrse #1 £5¥ all Simiall S e Slagles

cCaw»

(3p) Which section to be considersd in the design for the net area of flat? 7 =3 5 jlse 4

A 1563 12
B- 2-714 i :
C- 1-5-74 scla\ 5
5 763 7

D- 1-3-7-6-3 5 er !

[

3 oa

1)
2) -
3) -
4) +

20) General Knowledge in the subject of Structural Steel Design course #1 200 &l Szl e Adale Ziagas

oo w»

(3p) The LEFD critical compressive stress of A36 steel member with Ky =80 is:
i Rl =0 A s ASE WY e p fien g0 @ pmel g gl Ao el A iRl 50

A- 106.6 MPa
B- 1224 MPa
C- 1944 MPa
D- 1603 MPa

1) -
2) -
3) -
4) +

oCaw»
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