Recitation 4

Steel beam Analysis



Homework problem

Steel Beam Analysis



4. Steel Beam Analysis

Analyze the given W-section for beam B1, to determine
the maximum live load capacity the floor can carry.
Determine the shear and bending forces and check the
maximum deflection against an allowable of L/180.
Assume the beam is fully braced, Lb < Lp (zone 1).

DATASET: 1
W-section W14X61

Fy 20 KSI
Span A 28FT

Span B 13FT
Floor DL 18 PSF




Table 3-2 (continued)

Z,

F, = 50 ksi W-Shapes
Selection by Zx

7 Myl Q| OpMpy | M/ Qp| dpMpy | BF/Qp| 0pBF L , Vix/Qy | Oy le
Shape * | kip-ft | kip-ft | kip-ft | kip-ft | kips | kips r * | kips | Kips

in® | ASD | LRFD | ASD | LRFD | ASD | LRFD | ft ft | in* | ASD | LRFD
W21x55 (126 | 314 | 473 | 192 | 289 | 10.8 |16.3 | 6.11 | 17.4 | 1140 | 156 | 234
Wid4x74 | 126 | 314 | 473 | 196 | 294 | 531 | 8.05| 876 | 31.0 | 795 | 128 | 192
W18x60 | 123 | 307 | 461 | 189 | 284 | 962|144 | 593 | 182 | 984 | 151 | 227
Wi2x79 | 119 | 297 | 446 | 187 | 281 | 378 | 567|108 | 399 | 662 | 117 | 175
W14x68 | 115 | 287 | 431 | 180 | 270 | 519 | 7.81| 869 | 293 | 722 | 116 | 174
Wi0x88 | 113 | 282 | 424 | 172 | 259 | 262 | 3.94| 929 | 51.2 | 534 | 131 | 196
Wi8x55 (112 | 279 | 420 | 172 | 258 | 915 (138 | 590 | 176 | 890 | 141 | 212
W21x<50 | 110 | 274 | 413 | 165 | 248 | 121 | 183 | 459 | 136 | 984 |158 | 237
Wi2x72 | 108 | 269 | 405 | 170 | 256 | 369 | 5.56|10.7 | 375 | 597 | 106 | 159
W21x48' | 107 | 265 | 398 | 162 | 244 | 989 (148 | 586 | 165 | 959 | 144 | 216
Wi6x57 |105 | 262 | 394 | 161 | 242 | 798|120 | 565 | 183 | 758 | 141 | 212
Wi4x61 |102 | 254 | 383 | 161 | 242 | 493 | 7.48| 865 | 275 | 640 | 104 | 156
Wi8x50 | 101 | 252 | 379 | 155 | 233 | 876|132 | 5.83 | 169 | 800 | 128 | 192
W10x77 976 | 244 | 366 | 150 | 225 | 260 | 3.90| 9.18 | 453 | 455 | 112 | 169
Wi2x65' | 96.8 | 237 | 356 | 154 | 231 | 358 | 539|107 | 351 | 533 | 94.4 | 142

Ff F
D Table 1-1 (continued)
d r W-Shapes
tw
e — Dimensions
b
A _— Web Flange Distance
rea, | Depth, ) . . E
Bl A p Thu:l;ness, t, | Width, | Thickness, k K| T "E%’I’;
w 2 br t Kdes | Kaet Gage
in.2 in. in. in. in. in. in. | in. | in. | in. | in.
W14x132 | 38.8 [14.7 |145/8[ 0.645| 5/s 56 (14.7 [143/4]1.03 |1 1.63 | 2516 [1%18 | 10 52
x120 | 35.3 [14.5 [147/2{0.590| °/6 | 516 |14.7 | 145/8|0.940| 516/ 1.54 |24 |1V
x109 | 32.0 |14.3 |14%/8|0.525| /2 Ya (146 |145(0.860| 7/s |1.46 |23/16 [17)2
x99f 291 (14.2 (148 0.485| /2 Ya (146 | 1458 |0.780| 34 [1.38 |2'16 | 1716
x90f 26.5 (14.0 {14 |0.440| 16 | Ya |14.5 [14Y2]0.710] "6/ 1.31 |2 17/16
W14x82 24,0 114.3 114Y410,510] Vo Ya 110.1 |10Vs |0.855! Vs |1.45 111|116 11078 5V
x74 21.8 (14.2 {147/5|0.450( /16 | Y& [10.1 | 10"s | 0.785| 3/16!1.38 [15/5 | 11/16
x68 | 20.0 114.0 (14 10.415) 76 | Vs 1100 110 107200 3 1131 lyome |11 $__i_
I] x61 [ 17.9 [13.9 [137s[0.375 35 | % [10.0 [10 [0.645] 58 [1.24 |12 |1




Table 1-1 (continued) Table 1-1 (continued)
W-Shapes W-Shapes
Dimensions Properties
W14-W12
Web Flange Distance Compact Torsional
Area, | Depth, 2 Nom- ; X A :
Shape | A | g |Thickness| & | Width, |Thickness,| Kk [ [ [Work- wai| oomen AvgeX Ais Y-Y B | 35 | ST
t abie
3 B | x | Koo | | Gage S el et 3]l Z [ ¥ [8]lr]Z J Cu
in. in. in. in. in. in. in. | in. | in. |in. | in. it 2t | t | ind | in3 [in. | in3 | ind [ in3 |in | ind® [ in. | in. | int in.
W14x132 | 38.8 |14.7 |145/6{0.645| %5 | 5 3
o |y L 5/16 147 [14%(1.03 |1 |1.63 |26 |1%6 | 10 | 5% 132 7150177 [ 1530 | 200 | 6.28| 234 | 548 | 745 376|113 | 423{137 | 123 25500
[ 14,5 143/2 0.590 1/16 ‘/16 14.7 | 1453|0940 '5h6(1.54 |2%s |12 120| 7.80{193 | 1380 | 190 | 6.24| 212 | 495 | 67.5 |3.74 (102 | 420[136 | 937 | 22700
S0 (2] 14.3 141/3 0.525 '/2 1/4 14.6 | 1453|0.860| 7s |1.46 |25 |12 100| 849[21.7 | 1240 | 173 | 622|192 | 447 | 612 |373| 927 | 417(134 | 712 | 20200
e |2 14.3 14'/s]0.485 7/2 1/4 14.6 [ 14%5]0.780| 34 [1.38 |26 | 17/1s 99| 934|235 | 1110 | 157 | 617/ 173 | 402 | 552 |3.71| 836 | 4.14[134 | 537 | 18000
2 |14.0 |14 (0.440 "he | s (145 |14Y2 (0710 Vhe[1.31 (2 |17/ 90 (102 |259 | 999 | 143 | 614|157 | 362 |499 |370| 756 | 410{13.3 | 406 | 16000
WM:?f g:g ::g 14:/4 0.510 ;/2 :/4 10.1 (10" |0.855| /s |1.45 |1'16| 16 |107s| 52 82| 592224 | 881 | 123 | 605139 | 148 | 293 |248| 448 | 285134 | 507 6710
8 [14.2 |14'/5|0.450 7/15 1/4 10.1 | 10"s | 0.785| '31s[1.38 |15/ |1V16 I | 74| 641|254 | 795 | 112 | 604/ 126 | 134 | 266 |248| 405 | 283|134 | 387 5990
- _129_8_4140__]47_.045_3“ 3/‘ 100040 lozonl 30 1424 400 a0, ARl f0O71975 | 722 1Q3__§m4ﬁ_&&%46 36.9 2.§0 13.3 3.01 5380
9 [13.9 |137/0.375| 3s | %6 |10.0 |10 |0.645| 5% [1.24 |12 |1 Y| Y 611 7.751304 | 640 | 92.1 | 598 102 | 107 | 215 |245| 328 | 2.78(13.3 | 219 | ﬂﬂ'ﬂ"l
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Thankyou !!
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