A-34 Appendices

TABLE A16-4 Properties of American Standard steel beams, S-shapes*

Flange Axis X—-X Axis Y=Y
Web Average
Area Depth thickness Width thickness 1 S 1 N
Designation (in%) (in) (in) (in) (in) (in*) (in%) (in%) (in%)
S24 X 90 26.5 24.00 0.625 7125 0.870 2250 187 44.9 12.6
S20 X 96 282 20.30 0.800 7.200 0.920 1670 165 50.2 13.9
S20 X 75 22.0 20.00 0.635 6.385 0.795 1280 128 29.8 932
S20 X 66 19.4 20.00 0.505 6.255 0.795 1190 119 21.7 8.85
S18 X 70 20.6 18.00 0.711 6.251 0.691 926 103 24.1 F12
S15 X 50 14.7 15.00 0.550 5.640 0.622 486 64.8 157 5.57
S12 X 50 14.7 12.00 0.687 5.477 0.659 305 50.8 157 5.74
S12 X 35 10.3 12.00 0.428 5.078 0.544 229 382 9.87 3.89
S10 X 35 10.3 10.00 0.594 4.944 0.491 147 294 8.36 3.38
S10 X 25.4 7.46 10.00 0.311 4.661 0.491 124 24.7 6.79 2.91
S8 x 23 6.77 8.00 0.441 4.171 0.426 64.9 16.2 4.31 2.07
S8 X 18.4 5.41 8.00 0.271 4.001 0.426 516 144 373 . 1.86
S7 X 20 5.88 7.00 0.450 3.860 0.392 42.4 12.1 3,17 1.64
S6 X 12.5 3.67 6.00 0.232 3332 0.359 22:1 7.37 1.82 1.09
S5 X 10 2.94 5.00 0.214 3.004 0.326 12.3 4.92 1.22 0.809
S4 X 7.7 2.26 4.00 0.193 2.663 0.293 6.08 3.04 0.764 0.574
S3 X 5.7 1.67 3.00 0.170 2.330 0.260 2.52 1.68 0.455 0.390

*Data are taken from a variety of sources. Sizes listed represent a small sample of the sizes available.
Notes: Example designation: S10 X 35

10 = nominal depth (in); 35 = weight per unit length (Ib/ft)

I = moment of inertia; § = section modulus.
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TABLE A16-5 Properties of steel structural tubing, square and rectangular*
Axis X—-X Axis Y-Y
Weight
Area per foot I S r 1 S r
Size (in?) (Ib) (in*) (in%) (in) (ini*) (in®) (in)
§X8X 12 14.4 48.9 131 329 3.03 131 329 3.03
8§ X 8 X 1/4 7.59 25.8 75.1 18.8 3.15 75.1 18.8 315
8§ X4 X172 10.4 352 75.1 18.8 2.69 24.6 12.3 1.54
8 X4 X 1/4 5.59 19.0 45.1 11.3 2.84 15.3 7.63 1.65
8 X2 X 1/4 4.59 15.6 30.1 7.52 2.56 3.08 3.08 0.819
6X6X1/2 104 882 50.5 16.8 221 50.5 16.8 2.21
6X6X1/4 5.59 19.0 30.3 10.1 23 303 10.1 2.33
6X4X1/4 4.59 15.6 22:1 7.36 2.19 11.7 5.87 1.60
6X2X1/4 3.59 12.2 13.8 4.60 1.96 2.31 2.31 0.802
4 X4X1/2 6.36 21.6 12.3 6.13 1.39 12.3 6.13 1.39
4 X4 X1/4 3.59 12.2 8.22 4.11 1.51 8.22 4.11 1.51
4 X2X1/4 2.59 8.81 4.69 2:35 135 1.54 1.54 0.770
3X3X1/4 2.59 8.81 3.16 2.10 1.10 3.16 2.10 1.10
3X2X1/4 2.09 7.11 2.21 1.47 1.03 1.15 1.15 0.742
2X2X1/4 1.59 5.41 0.766 0.766 0.694 0.766 0.766 0.694

*Data are taken from a variety of sources. Sizes listed represent a small sample of the sizes available.
Notes: Example size: 6 X 4 X 1/4

6 = vertical depth (in); 4 = width (in); 1/4 = wall thickness (in).

I = moment of inertia; § = section modulus; r = radius of gyration.
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APPENDIX 16 STEEL STRUCTURAL SHAPES

TABLE A16-1 Properties of steel angles, equal legs and unequal legs, L-shapes*

Weight Axis X-X Axis Y=Y Axis Z-Z
per
Area foot I S y I S % r o
Designation (in?) (b (in%) (in®) (in) (in" (in®) (in) (i)  (deg)
L8 X 8 X 1 15.0 51.0 89.0 15.8 237 89.0 15.8 237 156 450
L8X8x12 775 26.4 48.6 836 219 486 836 219 159 450
L8 X 4 X 1 11.0 374 69.6 14.1 3.05 11.6 3.94 1.05 0.846  13.9
L8x4X12 575 19.6 38.5 749 286 6.74 215 085 0865 149
L6X6X3/4 844 28.7 282 6.66 178 282 6.66 178 117 450
L6X6X38 436 149 15.4 353 1.64 15.4 353 1.64 119 450
L6 X4 X34 694 23.6 245 625  2.08 8.68 297 108 0860 232
L6X4X38 361 123 135 332 1.94 4.90 160 0941 0877 240
LAX4X12 375 12.8 5.56 1.97 118 5.56 1.97 118 0782 450
LAX4X U4 194 6.6 3.04 1.05 1.09 3.04 1.05 109 0795 450
LAX3X12 325 11.1 5.05 1.89 133 2.42 112 0827 0639 285
L4X3X 14 169 5.8 277 .00 124 1.36 0599 0896 0651 292
L3X3X12 275 9.4 222 107 0932 222 107 0932 0584 450
L3X3X 14 144 49 1.24 0577  0.842 1.24 0577 0842 0592 450
L2 X2 X 3/8 1.36 47 0479 0351 0636 0479 - 0351 0636 0389 450
L2X2X 14 0938 3.19 0348 0247 0592 0348 0247 0592 0391 450
L2X2X 18 0484 1.65 0190 0131 0546 0190 031 0546 0398 450

*Data are taken from a variety of sources. Sizes listed represent a small sample of the sizes available.
Notes: Example designation: L4 X 3 X 1/2

4 = length of longer leg (in); 3 = length of shorter leg (in); 1/2 = thickness of legs (in)

Z-Z is axis of minimum moment of inertia (/) and radius of gyration (r).

I'= moment of inertia; S = section modulus; r = radius of gyration.
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TABLE A16-2 Properties of American Standard steel channels, C-shapes™
Flange Axis X—X Axis Y-Y
‘Web Average

Area Depth thickness Width thickness I S 1 S X
Designation  (in%) (in) (in) (in) (in) (in% (in% (in*) (in®) (in)
C15 X 50 14.7 15.00 0.716 3.716 0.650 404 53.8 11.0 3.78 0.798
C15 X 40 11.8 15.00 0.520 3.520 0.650 349 46.5 9.23 337 0.777
C12 X 30 8.82 12.00 0.510 3.170 0.501 162 27.0 5.14 2.06 0.674
Cl12 X 25 7.35 12.00 0.387 3.047 0.501 144 24.1 4.47 1.88 0.674
C10 X 30 8.82 10.00 0.673 3.033 0.436 103 20.7 3.94 1.65 0.649
C10 X 20 5.88 10.00 0.379 2.739 0.436 78.9 15.8 2.81 132 0.606
C9 X 20 5.88 9.00 0.448 2.648 0413 60.9 135 242 1.17 0.583
C9 X 15 4.41 9.00 0.285 2.485 0.413 51.0 I1.3 1.93 1.01 0.586
C8 X 18.75 5.51 8.00 0.487 2.527 0.390 44.0 11.0 1.98 1.01 0.565
C8 X 11.5 3.38 8.00 0.220 2.260 0.390 32.6 8.14 1.32 0.781 0.571
C6 X 13 3.83 6.00 0.437 2157 0.343 17.4 5.80 1.05 0.642 0.514
C6 %82 2.40 6.00 0.200 1.920 0.343 13.1 4.38 0.693 0.492 0.511
C5%X9 2.64 5.00 0.325 1.885 0.320 8.90 3.56 0.632 0450 0.478
C5 X 6.7 1.97 5.00 0.190 1.750 0.320 7.49 3.00 0.479 0.378 0.484
C4 X725 2.13 4.00 0.321 1.721 0.296 4.59 2.29 0.433 0.343 0.459
C4x54 1.59 4.00 0.184 1.584 0.296 3.85 1.93 0.319 0.283 0.457
C3 X6 1.76 3.00 0.356 1.596 0.273 2.07 1.38 0.305 0.268 0.455
C3 x 4.1 1.21 3.00 0.170 1.410 0.273 1.66 1.10 0.197 0.202 0.436

*Data are taken from a variety of sources. Sizes listed represent a small sample of the sizes available.
Notes: Example designation: C15 X 50

15 = depth (in); 50 = weight per unit length (Ib/ft)
I = moment of inertia; S = section modulus.
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TABLE A16-3 Properties of steel wide-flange shapes, W-shapes™

Flange
Web .

Area Depth thickness Width Thickness I S vl S
Designation (in?%) (in) (in) (in) (in) (in*) (in%) (in%) (in%)

W24 X 76 224 23.92 0.440 8.990 0.680 2100 176 82.5 18.4

W24 X 68 20.1 23.73 0415 8.965 0.585 1830 154 70.4 157

W21 X 73 215 21.24 0.455 8.295 0.740 1600 151 70.6 17.0
W21 X 57 16.7 21.06 0.405 6.555 0.650 1170 111 30.6 9.35

W18 X 55 16.2 18.11 0.390 7.530 0.630 890 98.3 44.9 11.9
W18 X 40 11.8 17.90 0.315 6.015 0.525 612 68.4 19.1 6.35

W14 X 43 12.6 13.66 0.305 7.995 0.530 428 627 45.2 11.3
W14 X 26 7.69 13.91 0.255 5.025 0.420 245 353 8.91 3.54
W12 X 30 8.79 12.34 0.260 6.520 0.440 238 38.6 203 624
WI2 X 16 471 11.99 0.220 3.990 0.265 103 171 2.82 141
W10 X 15 4.41 9.99 0.230 4.000 0.270 69.8 13.8 2.89 1.45
W10 X 12 3.54 9.87 0.190 3.960 0.210 53.8 10.9 2.18 1.10
W8 X 15 4.44 8.11 0.245 4.015 0.315 48.0 11.8 341 1.70
W8 X 10 2.96 7.89 0.170 3.940 0.205 30.8 7.81 2.09 1.06
W6 X 15 4.43 5.99 0.230 5.990 0.260 29.1 9.72 9.32 311
W6 X 12 3755 6.03 0.230 4.000 0.280 221 7.31 2.99 1.50
W5 X 19 5.54 5.15 0.270 5.030 0.430 26.2 10.2 9.13 3.63
W5 X 16 4.68 5.01 0.240 5.000 0.360 21.3 8.51 751, 3.00
W4 X 13 3.83 4.16 0.280 4.060 0.345 11.3 5.46 3.86 1.90

*Data are taken from a variety of sources. Sizes listed represent a small sample of the sizes available.
Notes: Example designation: W14 X 43

14 = nominal depth (in); 43 = weight per unit length (Ib/ft)

1 = moment of inertia; S = section modulus.
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TABLE A16-6 Properties of American National Standard Schedule 40 welded and seamless wrought steel pipe

Properties of sections

Diameter (in) Cross- Radius Polar
Wall sectional of section
Actual Actual thickness area of Moment of gyration Section modulus, Z,
Nominal  inside outside (in) metal (in?)  inertia, 7 (in*) (in) modulus, S (in®) (in%)
1/8 0.269 0.405 0.068 0.072 0.001 06 0.122 0.005 25 0.010 50
1/4 0.364 0.540 0.088 0.125 0.003 31 0.163 0.012 27 0.024 54
3/8 0.493 0.675 0.091 0.167 0.007 29 0.209 0.021 60 0.043 20
12 0.622 0.840 0.109 0.250 0.017 09 0.261 0.040 70 0.081 40
3/4 0.824 1.050 0.113 0.333 0.037 04 0.334 0.070 55 0.1411
11 1.049 1.315 0.133 0.494 0.087 34 0.421 0.1328 0.2656
1% 1.380 1.660 0.140 0.669 0.1947 0.539 0.2346 0.4692
13 1.610 1.900 0.145 0.799 0.3099 0.623 0.3262 0.6524
21 2.067 2.375 0.154 1.075 0.6658 0.787 0.5607 1.121
2z 2.469 2.875 0.203 1.704 1.530 0.947 1.064 2.128
3l 3.068 3.500 0.216 2.228 3.017 1.163 1.724 3.448
33 3.548 4.000 0.226 2.680 4.788 1.337 2.394 4.788
4 4.026 4.500 0.237 3.174 7.233 1.510 3.215 6.430
5 5.047 5.563 0.258 4.300 15.16 1.878 5.451 10.90
6 6.065 6.625 0.280 5.581 28.14 2.245 8.496 16.99
8 7.981 8.625 0.322 8.399 72.49 2.938 16.81 33.62
10 10.020 10.750. 0.365 11.91 160.7 3.674 2991 59.82
12 11.938 12.750 0.406 15.74 300.2 4.364 47.09 94.18
16 15.000 16.000 0.500 24.35 732.0 5.484 91.50 183.0

18 16.876 18.000 0.562 30.79 1172 6.168 130.2 260.4




