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1-26 DIMENSIONS AND PROPERTIES DIMENSIONS AND PROPERTIES 1-27
k
L
I Table 1-1 (continued) Table 1-1 (continued)
R W-Shapes W-Shapes
W-——o ps
, Dimensions Properties
k L
by W12-W10
Web Flange Distance b Compact Torsional
om- - Section is X- Axis Y-Y i
Are,| Dontn; Thickness, | t, | Width, | Thickness, k Work- inal | Griteri hls XK XS ns | ho Properties
Shape A d i ki | T | able W, eria J C
tw . il b Kaes | Kaet Gage | h | 1 s [r] z [ 1 [s]r] z "
in.2 in. in. in. in. in. in. |in | in. {in | in b/t 2t | & | in® | in® |in. | in® | in® | ind | in. | ind | in. | in. in.* in.®
W12x58 17.0 {12.2 {12'/4|0.360| 3/s | %16 [10.0 |10 |0.640| 5 |1.24 |12 %/16| 9Ya | 5'%2 58| 7.82|27.0 | 475 780 | 5.28| 86.4 | 107 214 1251 | 325 [ 281 |11.6 210 3570
x53 15.6 (121 |12 [0.345| 3/ | %16 |10.0 {10 [0.575| %16 |1.18 [13/8 | 15/16| 9Ya | 52 53| 8.69(28.1 425 706 | 523| 779 | 958 | 19.2 248 | 291 279 |11.5 1.58 3160
W12x50 14.6 {12.2 |12'4|0.370| 3/s | 3/16 | 8.08|8'"/s [0.640| %5 [1.14 |12 %/16| 9Y4 | 5'/2 50| 6.31{26.8 | 391 642 | 518| 719 | 563|139 (196 | 21.3 |225 |11.6 1.7 1880
x45 13.1 |12.1 |12 |0.335| %16 | 316 | 8.05|8 0.575| 916 [1.08 |1%/s | '5/16 ¢ ¢ 45| 7.00{29.6 | 348 57.7 | 515| 64.2 | 500|124 [1.95 | 19.0 | 223 |11.5 1.26 1650
x40 11.7 |11.9 |12 |0.295| 516 | 316 | 8.01|8 0.515| 2 |1.02 [1%s | /s 40| 7.77|336 | 307 515 | 513| 57.0 | 441 |11.0|1.94 | 168 221 [11.4 0.906 1440
W12x35° | 10.3 |12.5 |12'/2|0.300| %16 | 3/16 | 6.56| 62 |0.520| 2 [0.820{1%16 | %4 |10Vs| 32 35| 6.31(36.2 | 285 456 | 525| 51.2 | 245 | 747[154 | 115 [1.79 |120 0.741 879
x30° 8.79|12.3 |12%/5)0.260| Ya | s | 6.52| 62 |0.440| 716 |0.740|1Ys | ¥4 ¢ % 30| 741]418 | 238 38.6 | 5.21| 43.1 20.3 | 6.24{1.52 9.56|1.77 (119 0.457 720
x26° 7.6512.2 |12"/2{0.230| 4 | /s | 6.49|6%2 |0.380| s |0.680|1%16 | 34 26| 854472 | 204 334 | 517| 372 | 17.3 | 5.34/1.51 8.17|1.75 |11.8 0.300 607
W12x22°¢ 6.48(12.3 |12Y4{0.260| /2 | /s | 4.03|4 0.425| 716 | 0.725 5/16 /3 [10%/8| 21/49 22| 474/41.8 156 254 | 491| 29.3 466 2.31/0.848| 3.66(1.04 [11.9 0.293 164
x19°¢ 5.57(12.2 {12'/50.235| Ya | /s | 4.01{4 0.350| 3/s |0.650| 7/s | %6 19| 5.72(46.2 | 130 213 | 4.82] 247 3.76; 1.88/0.822| 2.98|1.02 {11.9 0.180 131
x16° 4.71112.0 |12 [0.220 4 | /s | 3.99|4 0.265| 4 |0.565| 316 %16 16| 7.53(49.4 | 103 17.1 | 4.67| 20.1 2.82| 1.41)10.773| 2.26|0.983{11.7 0.103 96.9
x14%Y 4.16(11.9 |117/8{0.200| 316 | /s | 3.97|4 0.225| 4 |0.525| 3/a | % 14| 8.82(54.3 88.6| 149 | 462| 174 2.36[ 1.19/0.753| 1.90{0.961(11.7 0.0704 80.4
W10x112 | 32.9 |11.4 |11%8/0.755| %/ | 3/s [10.4 |10%s|1.25 [1Ya |1.75 |175/16|1 72| 5 12| 417|104 | 716 | 126 4.66| 147 236 453 | 268 | 69.2 |3.08 |10.2 | 15.1 6020
x100 | 29.3 |11.1 [11"/8/0.680| "V16| 35 |10.3 | 10%s|1.12 |1z |1.62 [1'3/16|1 100| 4.62|116 | 623 | 112 4.60| 130 207 40.0 (265 | 61.0 |3.04 [10.0 | 109 5150
%88 26.0 {10.8 |107/8|0.605| 5/8 | 516 {10.3 | 10"/4 {0.990|1 1.49 |1"6| /16 88| 5.18{13.0 | 534 98.5 | 4.54| 113 179 348 | 263 | 53.1 |299 | 9.81| 753 4330
X717 22.7 |10.6 |10%4/0.530| "2 | Y4 |10.2 | 104 {0.870| /s |1.37 [1%6 | /s 77| 5.86(14.8 | 455 85.9 | 449 976 | 154 301|260 | 459 |295 | 9.73| 5.11 3630
x68 19.9 |10.4 |10%40.470| "2 | Y4 |10.1 | 108 [0.770| %4 |1.27 (176 | /s 68| 6.58/{16.7 | 394 75.7 | 4.44| 853 | 134 264 1259 | 40.1 |292 | 9.63| 3.56 3100
%60 17.7 (10.2 |10Y4|0.420| 716 | Ya {10.1 | 108 0.680| 'Y16/1.18 |1%/s | 316 60| 741187 | 341 66.7 | 439| 746 | 116 23.0 | 257 | 350 |288 | 9.52| 2438 2640
x54 15.8 {10.1 |10"8/0.370| %/s | 36 |10.0 |10 |0.615| %8 |1.12 |16 | "3/16 54| 8.15(21.2 | 303 60.0 | 4.37| 66.6 | 103 206 | 256 | 31.3 | 285 | 949 1.82 2320
%49 14.4 110.0 {10 |0.340| %16 | 316 [10.0 |10 |0.560| %16 |1.06 |14 316 491 8.93|23.1 272 546 | 435/ 604 | 934 | 187 [254 | 28.3 [2.84 | 9.44| 139 2070
W10x45 13.3 [10.1 {10"8]0.350| %/s | 3/16 | 8.02|8 0.620| %s |1.12 [1%16 | ¥h6| 72| 52 45| 6.47|225 | 248 491 | 432 549 | 534 | 133|201 | 20.3 |227 | 948| 151 1200
%39 115 1 992| 97/510.315| 546 | 316 | 7.99!8 05301 > 11.03 (1316 | 1314 *__* 29| 753[250 | 209 421 149271 468 | 450 | 11.3 (198 | 17.2 | 224 | 9.39| 0.976 992
%33 9.71| 9.73| 9%4/0.290| %16 | 316 | 7.96|8 0.435| 716 |0.935(1"8 | ¥a 33| 9.15(271 171 350 | 419 388 || 36.6 | 9.20[1.94 | 140 {220 | 9.30| 0.583 791
W10x30 8.84(10.5 [107/2|0.300| %16 | %16 | 5.81|5%4 |0.510| /2 |0.810[1"/s e | 8Ya | 23/49 30| 5.70{295 | 170 324 | 4.38| 366 | 16.7 | 5.751.37 8.84|11.60 (10.0 0.622 414
Xx26 7.61(10.3 [10%/80.260| Ya | /s | 5.77|5%4 |0.440| 716 | 0.740{116 | 16 * ¢ 26| 6.56(34.0 | 144 279 | 435 31.3 | 1441 4.89| 1.36 7.50|1.58 | 9.86| 0.402 345
x22° 6.49(10.2 [10/8{0.240| "4 | s | 5.75/5%s |0.360| 3s |0.660| 916 s 22| 7.99(36.9 | 118 232 | 427 260 | 114 | 397[133 6.10(1.55 | 9.84| 0.239 275
W10x19 5.62(10.2 [10/40.250| Ya | /s | 4.02|4 0.395| 3/8 |0.695| 516 s |8%s| 21/ 19| 5.09|354 96.3] 18.8 | 4.14] 21.6 429| 214/0.874| 3.35[1.06 | 9.81| 0.233 104
x17°¢ 4.99(10.1 |10"8/0.240 a | /s | 4.01|4 0.330| %16 |0.630| /s | %6 17| 6.08(36.9 81.9| 16.2 | 4.05| 18.7 3.56| 1.78/0.845| 2.80|1.04 | 9.77| 0.156 85.1
X5 441 99910 [0.230| 4 | s | 4.00|4 0.270| 4 |0.570 316 %6 15| 7.41|38.5 68.9| 13.8 | 3.95| 16.0 2.89| 1.45/0.810| 230/1.01 | 9.72| 0.104 68.3
x120f 3.54| 9.87| 97/8/0.190| %16 | /s | 3.96|4 0.210| 316 |0.510| 3/a | s 12| 9.43|46.6 53.8/ 109 | 3.90| 12.6 2.18| 1.10/0.785| 1.74|0.983| 9.66| 0.0547 50.9
¢ Shape is slender for compression with £, = 50 ksi.
f Shape exceeds compact limit for flexure with £, = 50 ksi.
9 The actual size, combination and orientation of fastener components should be compared with the geometry of the cross section
to ensure compatibility.
" Shape does not meet the h/t,, limit for shear in AISC Specification Section G2.1(a) with £, = 50 ksi.



LOVEJEET GEHLOT

LOVEJEET GEHLOT


2-292

Notes

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

2-293

BEAM DIAGRAMS AND FORMULAS

Nomenclature

E = Modulus of Elasticitv of steel at 29 000 ksi
I = Moment of Inertia of beam, in.*.
L —

Total length of beam between reaction points ft.

= Maximum moment, kip in.

Maximum moment in left section of beam, kip-in.

Maximum moment in right section of beam, kip-in.

Maximum positive moment in beam with combined end moment condi-
tions, kip-in.

Moment at distance x from end of beam, kip-in.

Concentrated load, kips

Concentrated load nearest left reaction, kips.

Concentrated load nearest right reaction, and of different magnitude than
P,, kips.

= End beam reaction for any condition of symmetrical loading, kips.
Left end beam reaction, kips.

Right end or intermediate beam reaction, kips.

= Right end beam reaction, kips.

Maximum vertical shear for any condition of symmetrical loading, kips.

Maximum vertical shear in left section of beam, kips.

Vertical shear at right reaction point, or to left of intermediate reaction
point of beam, kips.

Vertical shear at right reaction point, or to right of intermediate reaction
point of beam, kips.

= Vertical shear at distance x from end of beam, kips.

Total load on beam, kips.

Measured distance along beam, in.

= Measured distance along beam which may be greater or less than a, in.

Total length of beam between reaction points, in.

Uniformly distributed load per unit of length, kips/in.

Uniformly distributed load per unit of length nearest left reaction, kips/in.

Uniformly distributed load per unit of length nearest right reaction and of
different magnitude than w,, kips/in.

Any distance measured along beam from left reaction, in.

= Any distance measured along overhang section of beam from nearest reac-

tion point, in.

AL.x = Maximum deflection, in.

Deflection at point of laod, in.

Deflection at any point x distance from left reaction, in.

A,; = Deflection of overhang section of beam at any distance from nearest reac-
tion point, in.
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