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FOREWORD 

THE purpose of this Book is to place in the hands of users of 

structural steel advance information as to certain changes 
which it hAA herm fOllml rlesirable to make in the series of CB 

Sections. Time hns not permitted the preparation of the Twcnty
fourth Edition of the complete Pocket Companion, so this book 
will be called Pocket Companion-Abridged Edition, 1931. 

Complete data pertaining to CD Sections, American Standard 
and other structural sections most suitable for use in bridge, 
building, car and ship construction arc included in this book. 

Safe loads and other data for structural sections arc in accord
ance with the standard specifications of the American Institute 

of Steel Construction, revised November 1st, 1928. 

Sections shown in th is book, except whcre specifically noted, 

arc rolled by both Carnegie Steel Co. and Illinois Steel Co. Where 
sections are rolled by only one of the two companies, such sections 

carry the following symbols: 

cRolied by Carnegie Steel Company only, and 

• Rolled by Illinois Steel Company only. 

Although books for the two companies arc issued under different 

covers, the contents are identical. 

TABULATED LOADS 

The tabulated loads herein presented are expl1.'!ll!ed in kips. The term kip hall 

been extensively uaed in technical literature to designllte one thousand pounds and 

is employed here all being terse and convenient. 
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I 
ElEMENTS 

,~~ 

'"" WITth. 
Ind • • 

" N' ... S.etl ... 'N' No""".' ... ". "'-
36.720 300 
36.500 280 

CB 362M 36.240 260 
36x16% 36.120 250 

36.000 240 
35.aBO 230 

36.500 192 

CB 361 N 36.250 116 

36x12 36.120 167 
36.000 158 
35.aBO 150 
33.750 260 

CB 332n 
33.500 240 
33.250 220 

33x15M 33.120 210 
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CB 331 N 33.310 141 
33xl1 M 33.150 132 

33.000 125 

30.750 240 

CB 302N 30.500 220 

30x 15 30.250 200 
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CB 301 N 30.120 122 
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.r 
,~ 
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27 x 10 27.326 97 
27.1 62 91 

\ 27.000 85 

CB SECTIONS 

ELEMENTS OF SECTIONS 
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.947 20303.4 1105.8 .... 18828.3 1031. 

.843 17230.8 950.9 
~17 16478.7 912A 
.790 15729.0 873.8 
.763 14985.6 830. 

.744 12096.6 662.8 
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.668 10281.5 569.3 

.635 9683.8 538.0 
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.636 8143.0 486.2 
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.581 6852.1 413.4 
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~82 11427.6 743.3 
." 1037S.4 680.4 
.745 9343.2 617. 
.712 8821.8 585.8 
.675 8331.0 555A 

.602 5745.6 379.1 

.580 5238.2 ",. 

.555 4896.6 326A 

.528 4554.2 30 .. 

.671 6838.3 498.2 

.638 6454.5 4n.4 

.600 6035.6 443.9 

.580 5508.7 408.1 
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15.17 1296. 155.7 3.83 
15.12 1198.3 144.4 3.81 
15.01 1090.5 131.8 3.78 
14.97 1040.1 125.9 3.76 
14.93 989.9 120.0 3.74 
14.89 940. 114.2 3.73 

14.64 In.! 62.3 2.59 
14.52 336.1 55.7 2.55 
14A7 314.6 52.3 2.53 
14.44 294.6 49.1 2.52 
14.38 275.4 46.0 2." 
13.95 1028.1 129.1 3.67 
13.87 933.6 117.7 3.64 
13.79 840 10604 3.61 
13.74 794.0 100.6 3.59 
13.70 749.9 95.2 3.57 

13.50 zn. 47.2 2A7 
13.39 246.2 42.7 2.44 
13.29 22'~ 39.0 2AO 
13.14 2M.6 3S.6 2.36 

12.n 88D.9 I1S.9 3.53 
12.66 796.6 10S.2 3.51 
12.60 714.1 94. 3.48 
12.56 6n.5 89.4 3.47 
12.54 633. 84.5 3.46 

12.21 197.1 37A 2.26 
12.09 177~ 33.7 2.22 
12.03 164.5 31.3 2.20 
11 .97 151.6 29.0 2.18 

11.53 565.5 80.3 1 3.31 
11.50 532. 7S.8 3.30 
11.47 497.1 70.9 3.29 
11 .37 451.0 64.4 3.25 

11.27 162.2 32.2 2" 
11.24 149.2 ".7 2.21 
11.21 137.5 27.5 220 
11.05 123.6 24.7 2.15 
10.89 109.9 22.0 2.10 
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SKII ... 
Ind .. -Noml",,' 
D.p", 

Wol~hl 

"' '"' 
u." 
300 
'80 

CB 362 fit 260 
36 250 

CB 361 N 
36 

CB 332N 
33 

240 
230 

19' 
176 
167 
158 
150 

260 
240 
220 
210 
200 

15' 
CB 331 N 141 

33 132 
125 

240 

CB 302N 220 
30 200 

CB 30IN 
30 

CB 272N 
27 

CB 211 N 
27 

190 
180 

131 
122 

'" 108 

175 
166 
158 
145 

112 
104 
97 
91 

" 

FI..... Web ,.,. ., 
Sec\llln 

Thk k- TlIlck. H. W 
Width ntll n... !:.':'.; a 

, , 0 d Min. , ,. 
,., In. In. In. In. In. ,", In. In. In. In. 

36~ 16% 1~ ~ 
36.\1 16% 1,. % 
36U ~!~ l Ji % 
J6Va 16.11 1% " 
36 1631 1,. " 
35]1 1637 I X" ~ 

36% 12Ya 1).4 ~ 
36U 12Ya Hi ,. 
36!;8 12 1~ ~ 

36 12 1 % 
35% 12 % % 

33~ 15]i 1}1 " 
33% 15J1 1Vs Y8 
3374 15~ 174' " 
JlYs 15~ I,. ~ 
33 15~ I Va ~ 

33.l1 11 % 1~ % 
33M 11 }i " % 
JlYs 11 .\1 % % 

33 11 J.i " " 
30~~ 15U 1.\1 J1 
30M 157fj 1% " 
lOU 15% IX" U 
lDYa 15 1 ~ U 
30 15 Hi " 
30~ 10Y.i 1 % 
3O.J,i 10Y.i " % 
3D 107f ~ % 

29% 1072 " " 

27Y.i 14.J,i 1" " 
27'" 14 1.J,i % 
27~ 14 lJi: % 
27 14 1 % 

27% 10}i " " 
2772 10 % 72 
27", 10 " 72 
27}i 10 ~ 72 
27 10 % J' 

}1 7% 33% 31 % 2!Ji 
" 7% 33% '31 % 2~ 
Ji 7% 33% 31 % 2Ji 
Ji 7% 33% 31% 2% 
Ji 7% 33% 31 % 2" 
Ys 7]1 33% 31 % 27:1' 

40~ 372 
.40J,i 3}7 

~~~ 3U 
39~ 3}4 
39% 3~ 
39.\1 3 

Ys 5% 
Ys 5% 
Va 5% 

" '% 
" 5% 
J> 7", 

J> '"' Va 7711 
Va 77';; 
Va 7% 

" ' » 
" '"' " ' » % '» 

34 32% 2J.¥ 3872 3 
34 32% 1~ ~~~. 3 
34 32~' 178 38 3 
34 32~ , " 38 3 
34 32~ 1M 37} 3 

30~ 29 2% ~~~ 3J.-2 
3~~ 29 2~ 37}i 374 
30U 29 2.J.i ~~!1 374 
30~ 29 2~ 36~ 3 
30X 29 2 36% 3 

31 ~ 30 
31 ", 30 
31 '" 3D 
31 '1 3D 

1M 3~~ 3 
1% 35~ 2~ 

1" 35~ 2~ 
172 35 2U 

2~ ~~~ 3}4 
2~ ~~ 3~ 
273 33~ 3~ 
2~ 3~~ 3U 
2 33" 3 

~ 7}i 27M 26 
J. 7.J,i 27U 26 
~ 7.J,i 27M 26 
~ 77S 27U 26 
~ 77S 27U 26 

% , 28~ 27 1% 
28~ 27 , " 
28}{ 27 172 
28~ 27 1.h1 

3271 3 

~~ ~ 2M 
~~~ 2U 

" , " , li , 

'" 6~ 25 2~~ 2~ 
~ 6tt 25 23M 2 
~ 6M 25 23M 1~ 
~ 6M 25 23J{ l J.i 

U 4U 
U 4U 
U 4U 
U 4~ 
~ 4X 

25% 24~ , " 
25% 24~ Hi 
25% 24~ 1.h1 
25% 24~ 1 ~ 

25% 24~ , " 

31 71 2~ 

3~~ 3 
30U 3 

~~~ 3 
30ll 2U 

29% 2M 
29~ 2U 
~Y 2M 
29 272 
28~ ' » 

In. In. 

% '» 
» '» 
» '» 
» '» 
» '» 
J> '» 
~ 5~ 
J> '» 
J> '» 
~ 5~ 
~ 5~ 

» '» 
» '» 
J> '» 
J> ' » 
J> '» 
~ 5}1 
4 5}1 

'" 5~ 
'" 57'.1 
» '» 
» '» 
J> '» 
J> ' » 
J> '» 
~ 5}1 
~ 537 
J.i '» 
" ' » 
J> '» 
~ 5.J,i 
~ 5J.i 
~ 537 

" '» % '» 
" '» 
" '» 
" '» 

• 
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[IJ 10/ CB SECTIONS 

ELEMENTS OF SECTIONS 
1-- r- l 

b fn, t 
,~ .. ' .. wei"" ,,- , •• ...... ,_1 

""" 1-2 , .... • ~ • """'- 'TlIlck_ ... "''''" ,~ """" - - I S , I S , ,- -.. , , .. .... ,., ,. ,. ,. '.' In," ,. ,",- '.' , .. 
24.714 160 47.05 14.095 1.124 . 665 5092~ 412.1 10.40 525.2 74.5 ,.34 

CB 244N 24.562 I,. 44.12 14.063 1.048 >3, .m5 "' .• 10.35 486.' 69~ ,>2 
24 X 14 24.406 140 41.15 14.031 .970 .601 4360,0 357.3 10.29 447.1 63} 3.30 

24.250 130 '8>1 14.000 .892 .570 '999~ 329.8 10.23 408A 5 .. "7 

CB 243N 
24.310 120 35.28 12.089 .• 22 .55' 3630.6 298.7 10.14 271.9 45.0 2.78 
24.160 110 3235 12.043 .947 .513 3310.2 274.0 10.12 246.9 41.0 2.76 

24 X 12 24.000 100 29.39 12.000 .767 .470 2981 A 248.4 10,07 22U 36.' 2.74 

CB 242N 24.260 93 27.34 10.031 ~1O .481 2725.4 224.7 '.98 136.5 272 2.23 
24 X 10 24.100 85 24.99 10.000 .730 .450 2454.6 203.7 9.91 121 .9 24.4 221 

CB 241 N 24.12Q 81 23.94 9.041 .740 .453 2292.' 190.1 9.81 91.3 20.2 1.96 

24, , 24.000 74 21.77 '.000 .680 .412 20883 174.0 9.79 82.8 18.4 1.95 
23.880 70 20.59 ..... .620 .• 08 1929.1 161.6 '.68 75.4 16~ 1.91 

CB213H 
21264 116 34.12 13.057 .91 5 .,.7 2819.7 265.2 '.09 339.7 52.0 3.16 
21.138 108 31.76 13.023 .852 .473 2608.0 246.8 9.06 313.9 48~ 3.14 

21 X 13 21.016 101 29.69 13.000 .791 A50 2413.8 229.7 9.02 289.8 44.6 3.12 

21.376 " 28~4 9.104 .971 .524 2196.5 205.5 .M 122.4 26.' 2.08 
CB 212H 21.240 89 26.17 9.065 .9<l3 .485 2024.9 190.7 .. 0 112.4 24~ 2.07 

21x9 21.122 83 24Al 9.032 .94. .452 1879.0 177.9 •. n 103.9 23.0 2.06 
21.000 n 22.63 9.000 .793 A20 1732.1 165.0 8.75 953 2U 2.05 

21.334 73 21.46 8.327 .769 .427 1650.1 154.7 •. n 74.2 1,. 1.86 
CB211N 21.210 67 19.71 .293 .707 393 1506~ 142.0 8.74 673 lU 1.85 
21 x8~ 21.098 62 18.23 8.267 .651 .367 1382.0 131.0 8.71 61A 14.9 1.94 

21.000 58 17.06 8.250 .602 .350 1279.1 121.8 '.68 56A 13.7 1.82 

20.380 146 42.95 12.080 1.240 .710 3108.8 305.1 ,., 364.' 60.' 2.91 
CB 203N 20.180 135 39.71 12.039 1.140 .66' 2832.3 280.7 8.45 332.0 552 2 ... 
20 X 12 20.000 125 36." 12.000 1.050 .630 2587.7 258~ .39 302~ 50.5 2~7 

19.820 115 33.83 11.961 .960 .591 .3483 237.0 • .33 274.2 " . 2.85 

20360 98 28.82 9.092 .990 .m 2009.7 197.2 • 35 124.3 27A 2.08 
CB 202N 20.180 88 25.87 9.036 ... 0 .521 1784.4 176.9 • .30 109.7 243 2." 

20 X 9 20.000 80 23.53 9.000 .800 .485 1596.3 159.6 8.24 97.4 21.6 2.03 
19_ 74 21 .n • .966 .740 .451 1466.7 147.6 .21 89.1 19.9 2.02 

CB 201 N 20.250 65 19.12 8.048 ... A16 1309.9 129.4 .n 60.0 14.9 I.n 
20.. 20.120 60 17.65 8.025 .625 395 1189.1 11 8.2 .21 53.' 13.4 1.75 

20.000 " 16.19 • .000 .565 370 1075.6 107.6 8.15 483 12.1 1.73 



CB 244N 
24 

CB 243N 
24 

CB 242H 
24 

CB 241 N 
24 

CB 213M 
21 

CB 212H 
21 

CB 211 N 
21 

CB 203M 
20 

CB 202H 
20 

CB 201 N 

'" 

"" 150 
140 
130 

120 
110 
100 

93 
85 

81 
74 
70 

11. 
108 
101 

96 
89 
83 
n 
73 
67 
62 
58 

146 

13' 
12' 
115 

" " 80 
74 

65 
60 
55 

11 

CB SECTIONS I 
DIMENSIONS 

DIMENSIONS OF SECTIONS 

' ... • "',.., , d, Min. CI .... 
g. h 

,., ,., In. In. In. In. .. , ,., .. , ,., I... In. ,., 
24.!4' 1478 
24~ 14Ji 
24~ 14 
24M 14 

2474' 12J.\ ~ ,. 
2471 12 Y8 J.AZ 

24 12 ~% 

24)4" 10 
24Ys 10 

24Ys 9 
24 9 
23].1 9 

21 ~ 13 
21 Ys 13 
21 13 

% H 
%: Jii 

~ Jii 
% J> 
~ J> 

% H 
~ ~ 
% J> 

21~ 
21 )4" 
21 ji 
21 

978 1 ,. 

21 Ya 
21 )( 
21 ji 
21 

97'1 Y8 ~ 
9 Y8 Ji 
9 ~ JiI 

8~ ~ ~ 
8M ~ ]V 
8X' % ~ 
aX' % Va 

203"" 12Ys IX' ~ 
lYs ~ 
, ,.. % 

20Ys 12 
20 12 
19}i' 12 % ~ 

20~ 
20» 
20 
1978 

20)( 
20ji 
20 

9}i 1 ~ 

9 Y8" 
9 % H 
9 ~}M 

8 
8 
8 

~ 6~ 
~ 6~ 
~ 6U 
~ au 

22~ 20ys 
22}1 20ys 
22}1 20ys 
22}2 20Ji 

1~ 2872 3 
178 28~ 3 

, " 28" 2~ 
1% 2SJi 2~ 

" 5~ 22}i 20ys l U: 
U 5,... 22)1 21lJi 1% 
U 5,... 22}A.i 2071 1,. 

27,Ui 2U Va 5).1 

27 2U " 5% 
26ys 2% " 5)1 

Y4 4U: 22?i 2172 1% 26" 2U: " 5}<2 
U. 4U 22% 21 J1 , ,. 2631 2J.1 " 5711 

U 474' 22% 21 % I ,. 25" 2)1 " 5% 
U 4U 22% 21 }1 1.14' 2~~ 2)1 Ui 5)1 
X' 4U 22% 21 M , " 25" 2)1 ,. 5).1 

U 6)4 19% 1731 1% 25 2U: " 5}1 
U 6U 19% 17% 1% 24% 2X" ,. 5)1 
U 8U 19% 17% 1" 24~ 2", ,. 5J,i 

U 4U 19% 17J.i l U: 
U 4U 19% 17Yi 1 ~ 
U 4U 19~ 17Yi 1% 
U 4U 19% 17Yi , " 

23U 2~ ,. 5~ 

23}i 2~ ,. 5~ 

23 2~ ,. 5~ 

22Yi 2~ ,. 5~ 

)( 4 

" 4 
" 4 
" 4 

19~ 18~ , ,. ~ 2~ ~ 5~ 

19~ 18~ IU ~ 2~ U 5J.i 
19~ 18~ , " ~~ 2~ U 5M 
19~ 18U , " 22" 2Y.; U 5~ 

~ 5~ 17].i: 16% 1].i: 
~ 5~ 17J.i 16% 1 ~ 
~ 5% 17J.i 16% 1,. 
~ S$A 17J.i 16% 1,.-

23~ 3 
23Y.; 3 
23% 3 
23" 3 

" 4U 18% 17}i 1,.- 22~ 2~ ~ 5~ 
U 4}i 18% 17)4 l Ji 22)\ 2~ " 5~ 
J4 4J4 18% 17J4 1~ 21 " 2~ ~ 5~ 
J4 4J4 18!.i 17J4 1" 21 " 2M " 5~ 

U 3Yi 18Yi 17Yi 1~ 21 " 2Y.; " 5y'; 
" 3% 18Yi 17Ys 17'1 21 ,. 2~ U 5y'; 
" 3Ys 18Ys 17Ys l }ii 21 ,.- 2~ U 5y'; 



I j, 

CB SECTIONS I~~ \ ~ 

ELEMENTS 1-- - - 1 

ELEMENTS OF SECTIONS 

b r i 
m ...... ,.,. w., .... t " .. - W~ 

Axil 1-1 ""_ 2-2 
,~ .. • W • "",. "" .. ... ... , ... 'N' ... "" - - I S , I S , ........ .- . 

"" , •. u.. ,.' , •. ,. ,. ,.' ,.' ,. ,.. ,.' ,. 
18.274 99 29.12 11.795 .885 .485 1m.! 194.5 7~1 242.2 41.1 2.88 

CB 183N 18.138 92 27.06 11.770 "7 .460 1631.8 179.9 7.76 222.2 3,. 2.81 
lax 11~ 18.018 86 25.29 11.750 .757 .440 1506.6 167.2 7.72 2"~ 34.' 2.85 

" .... 80 23.52 11.730 .697 A20 1383.4 154.6 7.67 187.6 32.0 2.82 

CB 182N 18.152 n 22.65 8.790 .824 .480 1283.9 141.5 7.53 93.5 2U 2.03 

taxa" 18.000 70 20.59 8.750 .748 .440 1155.3 128.4 7.49 83.7 19.1 2.02 
17.870 64 lU3 8.715 .683 A05 1047.2 117.2 7.46 75.5 17.3 2.00 

18.250 57 16.76 7.558 .675 .378 952.0 ,,,. 7.54 48.7 12.9 '.70 
CB 181 N 18.120 52 15.29 7.53 1 .610 .351 857.3 94.' 7.49 43.5 11.6 '.69 
18x 7}i 18.060 " 14.40 7.507 .580 .327 808.6 a9,5 7.49 41.0 10.9 ' .69 

18.000 47 13.82 7.500 ..... .20 768.6 85.4 7.46 38.7 10. 1.67 

CD 164N 16.250 '" 26.47 12.070 .795 A80 1285.5 158' 6.97 233.2 38.6 2.97 

16 x 12, 16.120 63 24.42 12.040 .730 .450 1172.3 145.4 6.93 212.5 35.3 2.95 
16.000 76 22.33 12.000 .670 AIO 1065.5 133' 6.91 193.1 32' 2.94 

16.2}O 68 19.99 8.510 .785. .436 924.4 113.9 6.80 80.8 19.0 2.01 
CB1 .... 16.12Q 63 18.52 8.477 .730 .403 851.7 105.7 6.78 74.2 17.5 2.00 16x8~ 

16.000 58 17.06 8.449 .670 .75 776.5 97.1 6.75 67.4 16.0 1.99 

16.250 50 14.70 7.318 .6,. .380 668.1 '" 6.74 41.1 112 1.67 
CB 162N 16.120 45 13.23 7.286 .563 .328 594.6 7" 6.70 36.3 10.0 1.68 
16x7~ 16.000 40 11.78 7250 .503 .29, 525.9 65.7 6.68 32.0 8A 1.65 

15.880 37 10.88 7.248 .443 .290 470.0 5" 6.57 28.1 7.' 1.61 

15.320 108 31.n 11.097 1.055 .617 1320A In.4 6.45 240.6 43A 2.75 
CB 153N 15.160 99 29.11 11.039 .975 ~59 1200A 158.4 6.42 218.8 39.6 2.74 
15 x 11 15.000 91 26.76 11.000 A95 .520 1089.1 145.2 6.' 198.7 36.1 2.73 

14.880 85 24.99 10.970 .635 .490 1007.2 135.4 6.35 183.9 33.5 2.71 

15.310 n 21.18 7.580 .920 .522 6382 109.5 6.29 67.0 17.7 1.78 
CB152N 15.160 " 19A1 7.538 .845 .480 reo.o 100.3 6 ... 60.5 16.0 l.n 
15x7~ 15.000 50 17.63 7.500 .765 .442 680.7 9O~ 6.21 53.9 14A 1.75 

14.880 55 16.18 7.'163 .705 A05 620,4 83.4 6.19 48.9 13.1 1.74 

15.250 48 14.41 6.832 .655 .382 569.6 74.7 6.29 34.' 10.2 1.56 
CB 151 N 15.120 44 12.93 6.193 .590 .343 507.1 67.1 6.26 30.9 '.1 1.55 
15x6~ 15.000 39 11.47 6.750 .530 .300 448.8 59~ 6.25 27.2 '.1 1.54 

14.880 35 10.29 6.725 .'170 275 396.7 53. 6" 23.9 7.1 1.52 



'"""" Ind •• .. , 
Nominal 
O~. 

"' .. • Stctlon 

CB SECTIONS I 
DIMENSIONS 

DIMENSIONS OF" SECTIONS 

f..... W.., D........ Usual 

Width Thlet· Thltk· ",HI.!. a e f 0 d , Min. Cl u , ~oe 
n... nen "_",,++-;:-I--;::+~ 1-;::-I-;:--j-"" --i~CCh:--i-;':-

Lbll. I... ,... In. In. In. In. In. In. h.. I ... In. In. In. ---j--=---

CB 183N 
18 

CO 182M 
18 

CO 181 N 
18 

CBl64N 
18 

CD 163N 
16 

CB 162N 
18 

CB 153N 
15 

CB 152N 
15 

CO 151 N 
15 

99 
92 
86 
80 

n 
70 
64 

57 
52 
49 
47 

90 
83 
76 

68 
63 
58 

50 
45 
40 
37 

108 
99 
91 
85 

72 
66 
60 
55 

49 
44 
39 
35 

18U 11 ~ % }i 

18)1 ll U " M 
18 ll U U 3. 
17.% ll U " .JM 

18ys au ~ M 
18 au U Jii 
17% au % Jii 

18U 7).1 ~ ~ 
18)1 7M % % 

18 7J.<2"" 
187M " " 

16U 12% ,. M 
16)4 12 U h 
16 12 % Jii 

16)4 8)1" Ji 
16}'8 8);2 U ~ 

16 8;i" '" 

16U 7~ % ~ 
16~ 7U" .JM 
16 7U % .JM 
15]i 7U ~ " 

15% 
15» 
15 

11~ 1 ~ 
11 1 
11 

14]i 11 

15~ 
15» 
15 
14)11 

15M 
15» 
15 
14% 

7% " " 7.!-i: % Y2 
7.!-i: U Ji 
7.!-i: % ]V 

6>-1 % '" 
6~ " % 
." li ,. 
. " li ,. 

~ 5~ 16~ 15~ 1}1 ~~~ 2~ ,. 5% 
U 5% 16~ 15}i l Jii 21 % 2~ " 5~ 
~ 5% 16y!! 15M 1~ 2!~ 2~ " 531 
U 55A 16~ 15M , ,, 21 )i 2~ " 5).1 

U 47i 16).1 15.!4' 1}j1 201.< 2;!4 " 5}j! 
U 4}i 16M 15M' , '" 2~~ 2~ " 5}i 
" 4J.i 16).1 15M ' .% 19~ 2~ U 5).1 

" 3% 16ys 15;1 , ,, '!~ 2M U " 
" 3% 16ys 15J.1i 17i 19% 2M U 4 
" 3% 16J.1j 15Ji: 1 ~ '!~ 2}i U 4 
,. 3% 16.% 15}8 1~ 19~ 2M U 4 

U 5~ 14% 13}i l Ji: 2~~ 2J4' " 5)A2 
U 5~ 14% 13M 1~ 207i 2).1 " 5M 
U 5~ 14% 13JA2 ' .% 20 2).1 " 5}i 

}-t 4 14% 
-" 4 14% 
,, 4 14% 

" 3);2 15 
" 3~ 15 
" 3% 15 
" 3% 15 

" 5U 13~ 
" 5U 13~ 
M 5ri 13~ 
}i 5~ 13~ 

14U 1 " 

14U " 
14U )11 

14U " 

12j{ 
12» 
12.l1 
12» 

13~ 12% 1 ~ '?,~ 
13M 12% 1Ji 16~ 
1~~ 12~ ' " '~~ 13);2 12% 1 ~ 16!/1 

" 3~ 14 
" 3~ 14 
" 3~ 14 
~ 3M: 14 

13 
13 
13 
13 

~ 4 
U 4 
U 4 
j{ 4 

,. 4 
,. 4 
,. 4 
U 4 



I CB SECTIONS t~ ..... 

ELEMENTS 1-- --1 
ELEMENTS OF SECTIONS 

2 

....... ''''' w .... "" "',~ ... .... 11 1·1 Adl 2-2 
'OON • ~ • "".- ,,~-

S . 00 ... , ... 'N' "', ... .""' - I , I S , 
N~mlllli -.... ,. "". In.S ,. ,. ". ,.' In.- ". ,.' .. , ". 

18.690 426 125.30 16.699 3.033 1>79 6611.4 707.5 726 2361.2 282.8 4.34 
18.500 412 121.16 16.641 2.938 1.827 6309.7 682.1 722 2265.7 2n2 4.32 
18.310 398 117.0!) 16.595 2.843 I.ns 6015.2 657.0 7.17 171.7 261.7 4.31 
18.120 384 112.92 16.541 2.148 I.nl 5726.9 632.1 7.12 2078.4 251.3 4.29 
17.940 37. 108.83 16.479 2.658 1.659 5455.1 608.2 7.08 1987.5 241.2 4.27 
17.750 356 104.68 16.422 2.563 1.602 5179.3 563.' 7.03 1896.4 231.0 4.26 
17.560 342 100.56 16.365 2.468 1.54' 4910.4 559.3 6.99 1806.9 220.8 4.24 
17.380 328 96.47 16.299 2.378 1.479 4656.8 535.9 6.95 1719.7 211.0 4.22 
17.1 90 314 92.36 16.240 2.283 1.420 4400.5 512.0 6.90 1632.9 201.1 4.20 
17.000 30. 88.24 16.179 2.188 1.359 4150.1 4882 • .86 1547.2 191.3 4.19 
16.810 287 84.39 16.133 2.093 1.313 3912.3 465.5 6.Bl 1467.3 181.9 4.17 
16.620 273 80.28 16.070 1.998 1.250 3674.1 442.1 6.n? 1384> 172.3 4.15 
16.500 264 n.62 16.026 1.938 1.206 3525.4 427.3 6.74 1331.5 166.2 4.14 

CB 146N 16.370 25' 74.98 15.992 1.873 1.172 3372.3 412.0 6.71 1278.6 159.9 4.13 
14 X 16 16.250 246 72.33 15.947 1.813 1.127 3228.6 397.4 '.68 1227.1 153.9 4.12 

16.120 237 69.68 15.911 1.748 1.091 30802 382.2 6.65 1175.0 147.7 4.11 
16.000 228 67.03 15.865 1.688 1.045 2941A 367.7 6.62 1124.7 141.8 4.10 
15.870 219' 64A2 15.830 1.623 1.010 27"~ 352.7 6.59 1074.2 135.7 4.08 
15.750 211 62.04 15.800 1.563 .98' 2670.4 339.1 '.56 1028.6 130.2 4.07 
15.630 202 59.38 15.751 1.603 .931 2538.1 324.8 • .54 979. 124A 4.06 
15.500 193 56.75 15.713 1.438 ~93 2402.3 310.0 6.51 930.6 118.5 4.05 
15.360 184 54.12 15.665 1.378 .84, 2275.3 295.9 6.48 883.6 112.8 4.04 
15.250 176 51.73 15.642 1.313 .822 2149.1 281.9 'A' 9382 107.2 4.1l1) 
15.120 167 49.10 15.602 1.248 .782 202M 2672 6.41' 790.5 101.3 4.0~. 
15.000 158 46.44 15.550 1.188 .730 1899.6 253.3 6.40 745.0 ". 4.01 
14.880 150 44.13 15.520 1.128 .700 1787.2 240.2 '.38 70U 90.6 3.99 
14.748 142 41.76 15.500 I.oaj) .68' 1667.8 226.2 '.32 658.9 65.0 3.97 

16~' '320 94.09 16.710 2.093 1.890 4140.7 492.6 '.63 1635.0 195.7 4.17 
./ :001- , 7.oo~ ? ,., ? ,S ? ,01 l.~ ./ .01 

15.000 153 44.98 14.828 1.188 .750 1820.9 242.8 6.36 646.0 87.1 3.79 
14.880 145 42.62 14.789 1.128 .711 1710.9 230.0 '.34 608.' 82.3 3.78 
14.750 136 39.98 14.740 1.063 .662 1592.3 215.9 6.31 567.7 77.' 3.77 

CB 145N 
14.620 127 37.33 14.690 .99' .612 1476.0 201.9 • .29 527.6 71.8 3.76 
14.500 119 34.97 14.649 .938 ~71 1372.2 189.3 '.26 491 .7 67.1 3.75 14x 14.J.Al 14.370 111 32.62 14.618 .,3 .54 • 1265.3 176.1 .23 454.7 62.2 3.73 
14.250 103 30.27 14.576 >13 A98 1165.4 163.6 .2. 419.8 57.6 3.72 
14.120 95 27.92 14.544 .748 .466 1062.5 150.5 6.17 383.7 ,,. 3.71 
14.000 67 25.56 14.500 .688 A22 9682 138.0 6.15 349.7 48.2 3.70 

- Column Coro Seetlon . 



-. L ~/ 'l.7.' h . " '··-C--:: ~ 
I' O ~, 

f C o" 
:: 0 '. 

,.--,.. 5 --: h, 
0....... , r 2 
• , 1 .-
, ~-- If-": 

:,..,""': 

... "" '"'... 
Nominal ."'" 

C8146N 
14 

CB 145M 
14 

w .... ' 
w ,-, 

.26 

.12 
398 
384 
370 
356 
342 
328 
31' 
300 
287 
273 
264 
255 
246 
237 
228 
219 
211 
202 
193 
184 
178 
167 
158 
150 
142 

*320 

153 
145 
136 
127 
119 
111 
103 
95 
87 

.... 
• ,."" 
,,-

18~ 
18}i 
187i 
18~ 
18 
17~ 
17» 
17~ 
1774' 
17 
16M: 
16% 
16» 
16~ 
167{ 

16~ 
16 
15% 
15M: 
15% 
15» 
15% 
15}i 
15~ 
15 
14% 
14M: 
16~ 

15 
14% 
14" 
14% 
14» 
14~ 
147i 
14)j 
14 

· Column Core Section. 

CB SECTIONS 

DIMENSIONS OF SECTIONS 

", In. In. In. tn . 

16M: 3" 1% " 7t'8 
16% 2'1 , ,, ~ 7% 
16% 2,. 1!J1: Ji 7% 
16)1 2~ 1M: Ji 7", 
16)1 2,.. 1" % 7", 
16~ 2" 1% " TV, 
16!!-i 2~ 1,.." 7% 
16).4 2% 1M M: 7% 
16).4 2" 1 ~ M: 7% 
16)1 2,. 1% " 7% 
1678 2J.i: 1" ,.. 7% 
1678 2 1).4 % 7% 
16 , ,, 1).4 % 7% 
16 l J.i 1,. % 7% 
16 , ,, Hi " 7% 
15% 1M: l V3 " TV, 
15% 1" 1~ " 7% 
15% 1% 1 % 1% 
15M: , ,, 1 % 1% 

15" 1% " ~ 7% 
15M: l Ji: " ~ 1% 
15% 1% % ~ TV, 
15% 1" " J» 7% 
15% 1).4 " }j5 7% 
15J.i 1" .!4 % 7% 
15M 1!1 " % 7% 
15J.i 1 ~ " % 7% 
16~ 2Ji1 l Ji: ,. 7~ 

14Ji: , " 
14~ 1)1 
14~ l Ji1 
14~ 1 

14% " 
14% % 
14% " 
14~ " 
14~ " 

~ ~ 7 
~ ~ 7 

" ~ 7 
% " 7 

" " 7 
" " 7 .J.i U 7 
.J.i U 7 
~ U 7 

, f o 

,,- ", 
12~ 11~ 3" 
12% 11~ 3~ 
12% 11 ~ 3~ 
12% 11 ~ 3~ 

12% 11 ~ 3" 
12~ 11~ 3,. 
12% 11~ 3Ji1 
12~ 11~ 3 
12% 11 ~ 2~ 
12% 11 ~ 2,.. 
12% 11 ~ 2" 
12% 11 ~ 2% 
12% 11 % 2,. 
12% 11 % 2.J.i 
12% 11 % 2~ 
12% 11 % 2% 
12~ 11 % 2,. 
12% 11 % 2)i 
12% 11 ~ 2" 
12% 11 ~ 2", 
12% 11 % 2Ji1 
12% 11 % 2 
12% 11 % 1~ 
12% 11 % l ]i 
12~ 11 % , " 
12% 11 % 1~ 
12% 11 % I,. 
12% 11 % 2" 

12% 1t~ t,.; 
12% 11 ~ 1~ 

12% 11 ~ 1" 
12% 11 5i 1% 
12% 11~ I ,. 
12% 11~ 1.J.i 
12% 11~ ' .111 
12% 11~ 1~ 
12% 11~ 1" 

I 
DIMENSIONS 

d, Min. ClWI' 
, . h 

In. I... Ln. 

, .... 
O.~ , 
,,-



'" 

I CB SECTIONS \<\">1 

ELEMENTS 1-- - -1 

ELEMENTS OF SECTIONS 

b t-
, 

m 
"',., O..,th Wei.,! .~ ,- W., Nil 1-1 .w. 2-2 

, .. - • ~ •• TIIiek- ""-, .. S .. t .... 'N' S.ction W •• ., . I S , I S , 
Nominal . -

$1 .. , .. , .. 1ft.' ". " 
, .. ", ,,' 

" 
In.' ", ". 

CB 144N 14.180 84 24.68 12.021 .nB .451 927.2 130.8 6.13 225.4 37.5 3.02 
14 X 12 14.060 78 22.94 12.000 .718 .430 850.5 121.0 6.09 206.9 34.5 3.00 

CB !4lN 
14.190 74 21 .75 10.071 .783 .451 795.9 112.2 6.05 133.4 26.5 'A8 
14.060 .. 20.00 10.040 .718 .420 723.4 102.9 6.01 121.2 24.1 2.46 

14 KID 13.910 61 17.94 10.000 .643 .380 640.8 92.1 5.98 107.3 21.5 2.45 

14.060 " 17.03 8.096 .718 .406 596.7 84.9 5.92 63.6 15.7 1.93 
CB 142N 13.940 53 15.56 8.060 .653 .370 541.0 77.6 5.90 57.5 14.3 1.92 

14 X 8 13.810 48 14.10 8.030 .593 .34' 484.0 70.1 5.86 51.2 12.8 1.91 
13.680 43 12.64 8.000 .528 .310 428.3 62.6 5.82 45.' 11.3 1.89 

14.250 42 12.35 6.818 .578 ~33 435.3 61.1 5.94 30.6 9.' 1.57 
CB 141 N 14.120 37 10.87 6.776 .513 . . 291 380.9 53.9 5.92 26.6 7.9 1.57 
14 X 6.!4 14.000 33 9.69 6.750 A53 265 334.7 47.8 5.88 23.2 6.9 1.55 

13.880 30 8.81 6.745 '93 .'60 294.3 42.4 5.78 20.1 6.' 1.51 

14.380 190 55.86 12.671 1.736 1.066 1891.5 263.1 5.82 589.8 93.1 3.25 
14.120 176 51.75 12.613 1.606 1.008 1710.6 242.3 5.75 538.1 85.3 3.22 
14.000 169 49.69 12.574 1.546 .96' 1626.9 232.4 5.72 513.2 81.6 3.21 
13.88t1 161 47.33 12.513 1.486 .908 1~0.0 221.9 5.70 486.0 n.7 3.20 
13.750 154 45.27 12.481 1.421 .876 1455.5 211.7 5.67 461.1 73.9 3.19 
13.620 147 43.21 12.449 1.356 .844 1372.8 201.6 5.64 436.6 70.1 3.18 
13.500 14' 41.15 12.407 1.296 .802 1295.5 191.9 5.61 413.1 66.6 3.17 
13.38t1 133 39.10 12.365 1.236 .760 1219.9 182.3 5.59 389.9 63.1 3.16 

CB 125N 13.250 126 37.04 12.331 1.171 .726 1142.0 172.4 5.55 366.3 59.4 3.14 
12 X 12 13.120 120 35.26 12.318 1.106 .713 1069.9 163.1 5.51 344.9 56.' 3.13 

13.000 113 33.21 12.274 1.046 .669 998.8 153.7 5.48 322.7 52.6 3.12 
12.880 106 31.15 12.2211 .986 .623 929.0 144.3 5.46 300.7 49.2 3.11 
12.750 99 29.09 12.191 .921 .5B6 857.3 134.5 5.43 278.3 45.7 3.09 
12.620 92 27.04 12.154 >56 .549 787.4 124.8 5.40 256.3 42.2 3.08 
12.500 85 24.98 12.106 .796 ~01 722.0 115.5 5.38 235.5 38.9 3.07 
12.380 71l 23.22 12.081 .736 A76 661.9 106.9 5.34 216.4 35.8 3.05 
12.250 n 21.15 12.041 .671 A36 596.2 ", 5.31 195.3 32.4 3.04 
12.120 65 19.09 12.000 .606 .. 5 532.0 87~ 5.28 174.6 29.1 3.02 

CB 124N 
12.310 64 18.81 10.060 .701 AOS 527.5 85.7 5.30 119.0 23.7 2.52 

12 X 10 12.190 53 17.04 10.014 .641 '63 475.3 78.' 5.28 107A 21 .4 2.51 
12.060 53 15.57 10.000 .576 .34, 425.4 7M 5.23 96.1 19.2 'A8 

CB 123N 
12.190 50 14.69 8.0n .641 ~75 393.0 64.5 5.17 56.4 14.0 1.96 

lh8 12.060 45 13.21 8.042 .576 .34. 349.3 57.9 5.14 50.0 12.4 1.95 
11.940 40 11.75 8.000 .518 .298 308.6 51.7 5.13 44.1 11.0 1.94 

12.250 36 10.58 6.560 .545 .0. 282~ 46.1 6.17 25.7 7.8 1.56 
CB 122N 12.120 32 9.42 6.535 ABO 275 247.0 40.8 5.12 22.3 6.8 1.54 
12x6~ 12.000 28 8.22 6.500 A20 240 213.4 35.6 5.10 19.2 5.' 1.53 

11.868 25 7~6 6~00 .354 240 182.9 30.8 4.98 16.2 5.' 1.48 



Secllon 

'~h 
.~ 

Nominal 
Oepth 

CB 144 N 
14 

CB143N 
14 

CB 142 N 
14 

CB 141 N 
14 

Weight 

"' '"' 
"'. 
84 
78 

74 
68 
61 

58 
53 

" 43 

42 
37 
33 
30 

190 
176 
16' 
161 
154 
147 
140 
133 

CB 125N 126 
12 120 

CB 124M 
12 

CB 123M 
12 

CB 122M 
12 

113 
106 
99 
92 
85 
79 
72 
65 

64 
58 
53 

50 
45 
40 

36 
32 
28 
25 

CB SECTIONS I 
DIMENSIONS 

DIMENSIONS OF SECTIONS 

Oflll/l floRII' Wtb 01.,,_ 
• H" 

SettlOR Wid th ThIck_ Thiel<· Thlel<- a 
. . .. nt61 n ... + 

, , I d , MIll. 
g, 

""" a u . Gage 
h 9 

, •. 
14)1 
14 

147:i 
14 
13% 

14 
14 
13~ 
13% 

14U 
14Ys 
14 
13% 

14% 
14Ys 
14 
13.% 
13~ 
13% 
13~ 
13~ 
13.14 
13Ji 
13 
12% 
12~ 
12% 
12~ 
12% 
12U 
12» 

12)4 
12U 
12 

1274 
12 
12 

12.14 
12Ji 
12 
ll Y, 

In. In. , .. '". ". I A. In. In. I In. , .. ". ". 



,. 
I CB SECTIONS I~ ~ 1 

ELEMENTS .-- - -I 

ELEMENTS OF SECTIONS 

2 

....... ' '''' WoIght .... ..... w. AxIl 1-1 AU 2·2 
Indu • W • Thlck- Thkk-- $ .. 1I0Il ,~, "',., w •• .. " I S , I S , 

.om<"" ,-.. , ". .... 'n,1 
" . ". " 

.. ' In.-
" . In.' In." .. 

11.880 '" 40.01 10.575 1.498 .915 916.9 154.4 4.79 295.9 56.0 2.72 
t 1.750 130 38.23 10.540 1.433 .880 8642 147.1 4.75 280.2 532 2.71 
11.620 124 36.45 10.505 1.368 .845 812.9 139.9 4.72 264.8 " .4 2.70 
11.500 118 34.sa 10.461 1.308 .801 7652 133.' 4.70 250.0 47.8 2.68 
11.380 112 32.92 10.416 1.248 .756 718.6 126.3 4.67 235.4 45.2 2.67 
t 1.250 .06 31.16 10.380 1.183 .no 671.0 119.3 4.64 22 .. 42.5 2.66 
11.120 100 29.42 10.345 1.118 .685 624.7 112.4 4.61 206.6 39.9 2.65 

CB l03N 11.000 95 27.92 10.322 1.058 .662 5842 106.2 4.58 1942 37.6 2.64 
10 X 10 10.880 89 29.17 10.275 .998 .615 542.1 99.7 4.55 180.6 35.2 2.63 

10.750 83 24.41 10.235 ,933 .575 498.9 92~ 4.52 166.9 32.6 2.61 
10.620 77 22.65 10.195 ~68 .535 456.9 86.1 4.49 153.4 30.1 2.60 
10.500 n 21.17 10.170 .80S .510 420.4 80.1 4.46 141.8 27.9 2.59 
10.380 " 19.43 10.120 .748 A60 "'.5 73.7 4.44 129.3 25.6 2.58 
10.250 60 17.65 10.075 .683 .415 343.5 67.0 4.41 116.5 23.1 2.57 
10.120 54 15.89 10.030 .618 .370 305.6 60A 4.39 11)4.0 20.7 2.56 
10.000 49 14.38 10.000 ~58 .340 2n.7 54.5 4.35 93.0 18.6 2.54 

10.120 45 13.22 8.020 .618 .350 248.3 49.1 4.33 532 13.3 2.01 
CB 102N 10.000 41 12.06 8.000 .558 .330 222.3 44.5 4.29 47.7 11.9 1.99 

lOx 8 9.880 37 10.85 7.975 .498 .305 196.6 39~ 4.26 42.1 10.6 1.97 
9.750 33 9.72 7.965 .433 .295 170.8 35.0 4.19 ,.~ '.2 1.94 

10.240 29 8.54 5.789 .510 .279 159.3 31.1 4.32 16.5 5.7 1.39 
CB 101 N 10.120 ,. 7.65 5.nO .450 .260 139.7 27.6 427 14.4 5.0 1.37 
10x5~ 10.000 23 6.76 5.750 ~90 240 120.5 24.1 4.22 12.4 4.3 1.35 

9.900 21 6.18 5.750 .340 .240 106.3 21.5 4.15 IO~ 3.8 1.32 

'.062 67 19.70 8.285 .931 .575 275.6 60> 3.74 88.4 21.3 2.12 
8.942 62 .822 8.230 ~71 .520 252.2 56.4 3.n 81.0 19.7 2.11 
8.810 58 17.04 8.220 .805 .510 230.3 52.3 3." 74.6 18.2 2.09 
8.678 53 15.57 8.175 .739 .465 207.1 47.7 3.65 67.4 16.5 2.08 

CB 83N 8.562 48 14.10 8.115 .681 .405 186.3 43.5 3.63 60.7 15.0 2.07 
8,8 8.442 44 12.92 8.090 .62' .390 167.5 39.7 3.60 54~ 13.6 2.06 

8.312 40 11.14 8.075 .556 .,.5 148.3 35.7 3.55 48~ 12.1 2.04 
8.182 35 10.28 8.025 .491 .315 128.2 31.3 3.53 42.3 10.5 2.03 
8.1 24 33 9.70 8.010 .462 .300 119.8 29.5 3.51 39.6 9.9 2.02 
~060 31 9.10 8.000 .430 290 llQ.9 27.5 3.49 36.7 9.2 2.01 

CB 82N 8.196 30 ~1 6.559 .498 298 107.8 26~ 3." 23A 7.' 1.63 

8x6~ 
8.098 27 7.93 6.529 .449 .268 95.9 23.7 3.48 2 .. '.4 1.62 
8.008 24 7.06 6.500 .400 .239 84.2 21.1 3.46 18.3 5.' 1.61 
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I ,," ,-, r 
l ~' 

CB SECTIONS 
DIMENSIONS 

DIMENSIONS OF SECTIONS , n •• 
, , , 

....... Wtlllllt , ... w. 00- " ... ,,- w • -. -. - • I ' . '"- 0_ "'~ .... ,,. ....... - -. f , d, h g - - g. 00.-. -+ 
"- ,... ,. ,. ,. ". ,.- ,. ,. ,. I. ,. ,. ,. ,. 

'36 11~ 10H , )oS " )oS 4)1 ' )1 7li ' )fi "" ' )oS 
130 11 !4' lO)oS ' )j )1 )j 4)1 ' )1 7li , " % ' )oS 
124 11 % lO )oS ' % )1 )j 4)1 ' )1 7li ' % 15~' ' )oS 

"' ll )oS lO )oS ,,, % )j 4)1 ' )1 7li ' )1 15" ' )oS 

"' 11 % 10~ ' li li II 4)1 ' )1 7li ' % " )j ' )oS 
'06 11 J4' 10~ ' % li II 4)1 BYs 7li ' li "" ' )oS 
100 11 )1 lOll ' )1 " % 4)1 ' )1 7li '" 15~ , )oS 

CB I03N 95 11 10~ ' )fi " % 4)1 ' )1 7li 1% " )1 , )oS 
10 89 IOYs 10)1 1 % " 4)1 ' )1 ~ I" " , )oS 

83 lOli 10}4 % " " 4)1 ' )1 7li l )oS 14]1 , )oS 
n 10~ 1O)j )1 " " 4)1 ' )1 7li 1)j 14~ , )oS 
72 lO)oS 10)1 % )oS )j 4)1 ')1 7li III 14% ' )oS 
66 10% 10)1 li )oS )j 4)1 ' )j 7li I" 14)oS , )oS " ' )oS 
60 10J( 1O)fi % )j li 4)1 ' )1 7li 1)j 14% , )oS " ' )oS 
54 10)1 10 % % " 4)1 ' )1 7li ," 14~ , )oS li ' )oS 
49 10 10 " % " 4)1 ' )1 7li 1)1 14" , )oS )j ' )oS 

45 lO)oS • % % " 3)1 ' )1 ~ I" 12" ' )oS )j ' )oS 
CB lOb 41 10 • " % " 3)1 ' )1 7li l )oS 12% ' )oS )j ' )oS 

10 37 ' )1 • )oS " " 3)1 ' )1 7li 1)fi 12li ' )j )j ' )oS 
33 9li • J> " " 3)1 ' )1 7li 1 12" ' )j )j ' )oS 

29 10)4' 514 )oS " ' )fi ' li 9)j ' % % 11% ' )j " 3 
CB 101 N 26 10% 514 J> )j % ' li 9)j ." li 11% ' )j " 3 

10 23 10 ' li % )j )fi ' li 9)j ' % " 1,,, ' )j " 3 
21 ' )1 ' li " )j )1 ' li 9)j ' % " ll )oS ' )j " 3 

67 9 ' )j " " " 3)1 7)j 6)j 1% 12" ' )oS 

" • ' )j )1 " )j 3)1 7)j 6)j I" 12" ' )oS 
58 ' li ' )j % )oS )j 3)1 7)j 6)j 1)j 12» ' )oS 
53 ." ' )1 li )oS )j 3)1 7)j 6)j I" "" , )oS 

CB 83N 48 ' )oS ' )fi % J> " 3)1 TJ4' 6)j Hi 11% ' )oS • 44 ' )oS ' » % % " 3» 7)j 6)j 1» ll li ' Ii 
40 ' )j ' » " % " 3)1 7)j 6)j 1 11~ ' )oS 
35 ' )1 • )oS " " 3)1 7)j 6)j % ll )oS ' )j )j , )oS 
33 ' )1 • J> " " 3)1 7)1 6)j )1 ll J> ' )j )j ' )oS 
31 • • J> " " 3)1 7)j 6)j )1 11 % ' )j )j ' )oS 

CB 82H 
30 ' )j :~ )oS " " 3» 7)j 6)j " lO)oS ' )j )j 4 

• 27 ' % J> " % 3» 7lti 8)j )1 10~ 2M " 4 

" • 8)oS " )j % 3» 7lti 8)j % 10~ 2}i " 4 
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I CB SECTIONS I ~ 

ELEM ENTS .-- r-' 
ELEMENTS OF SECTIONS 

2 

"''''' -w ..... "- n • • " W~ ..... 11 1·1 ....... t·t 
I~ft • ~ • n""· """,. .. "' .... ,~ ""'" ww. I S , I S , - -HDor.IoW . . ... I- u.. 1_' I- .. I- I,' I,' ,- I,' .. ' .. 

6.842 88 25.87 10.046 ' .035 1.035 187.3 54.7 2.69 175.4 34.9 2.60 
6.666 80 23.52 9.959 .... 7 .94' 164.9 49.5 2.65 156.3 3IA 2.SO 

CB 61 N ' .444 70 "'.SO 9.846 .836 .835 138.7 43.0 2.60 133.3 27.1 2.54 
5U x 9.\4 6.216 60 17.63 9.733 .722 .722 113.9 36.7 2.54 111.1 22.' 2.51 

D 5.986 50 14.70 9.617 .607 .606 91.0 30.4 2.49 90.1 16.7 2.48 
5.750 40 11 .76 '.580 .489 .48' 69.& 24.2 2.43 69.9 14.7 2.44 

BEAMS-STANDARD MILL 

""'" -W .... , - ...... w. 

I 
A..10 1·\ ....... 2·2 

I ..... • W • -. I : J .. ....... ,- ....... .... I S , I S , ,- -
"" I- "'- I,' I- I-

,_, 1_' I, I,' I,' I-

B 40N , 23 6.76 5.316 .316 91.6 "'.4 3.68 ' .4 3.2 1.12 
9x5j.i , 20 5.88 5.218 ". 85.S 19.0 3.82 7.' 3.0 1.16 D 

B 39H • 21 6.17 5.110 .360 63.4 15.9 3.21 6.6 2.6 ' .03 
6,5 • 19 5.59 5.037 .287 60.3 15.1 3.29 6.3 2.5 1.06 

D • 17 5.00 4.963 .213 57.2 14.3 3.38 6.0 2.4 ' .09 

H-BEAMS 

H 4 
6 37.7 11 .00 8.125 .500 120.8 302 3.31 36.' , .. ' .83 
6 34.3 10.00 6.DD<l .375 115.5 28.' 3.40 ' 35.1 ••• 1.87 ". • 32.6 ' .50 7.938 .313 112.8 28.2 3.45 34.2 ' .6 1.90 

H 3. 6 27.5 8.08 6.063 .438 49.3 16.4 2.47 16.0 5.3 1.41 
6,6 , 25.0 7.33 5.938 .313 47.0 15.7 2.53 14.9 5.0 1.43 

H 3 6 22.5 6.61 6.063 .375 41.0 13.7 2.49 12.2 4.0 1.36 

"6 6 20.0 5.86 5.938 250 38.8 12.9 2.57 11.4 3.' I.'" 
H 2 
5" 5 18.9 5.47 5.000 313 23.8 ' .5 2.08 ,. 3.1 • .2ll 
a 

H' 
"4 4 13.8 3.99 4.000 313 10.7 5.3 ' .64 3.6 1.8 0.95 

D 

D Oarneclo Steel Company only. 



, ,-:"' ... ·h 
t.' " 

~ --+-, ' , ' , ' , , 
, , , ' i ___ ~ __ . ~ 
• , , , . , 

:'--Q'" : 
:..-.. ": 

SOCl"'" 
Index 
• M 

Nominal 
O_plll 

CB 61 N 
5){ 

" 

S .. tlon 
Indu 
. M 

Nominal ."'. 
B 40N 

9 

" 
B 39H , 
" 

H 4 , 
H 3. 

6 

H 3 
6 

H' 
5 

" Hf 
4 

" 

88 
80 
70 
60 
50 
40 

Wl tflltt 
0-
,~ 

23 
20 

" 19 
17 

37.7 
34.3 
32.6 

27.5 
25.0 

22.5 
20.0 

18.9 

13.8 

". 
6li 
6% 
6)0 
6)i 
6 
5Yt 

."'" • "'.,.. 

9 
9 

, , , 

, , , 
6 
6 

6 
6 

5 

4 

2 1 

CB SECTIONS I 
DIMENSIONS 

D IMENSIONS OF SECTIONS 

DIIta".. ..... 
Width Thkk· Thlek- Thlel<- • , , . d, '"" G •• 

". '". ". ". 
10 1 ~ 

10 ". 
9% % 

974' " 9% % 
9)4 % 

g 

". In. In. In. ". ,. 
4)4 474' 3% 
4)4 4Yt 3% 
4)4 4~ 3Ys 
4Y.; 4Yt 3% 
472 4~ 331 
4)4 474' 331 

l Y!i: 12,. 5J1 
1~ 12 57\1 
l J4 11% 5% 
1" 11 % 5),<2 
171 11 % 5)1 
~ lUi 5.!1 

BEAMS-STANDARD M ILL 
Dloto ... , • d , .-g. 

UI"" MI>:. 
CI.... G.oie fl l nge 

h g RW.t 

In. In. In. In. In_ In. III. ". 1ft. In. In. 

' iii 
5". 

5 

4 

" 2% 7J4 74' 07l:i 2~ !4 
~ 2)4 7% ~ IDJ-M 2M " 

" 2% 6% % 9)4 27i U 
" 2% 6% ,. 931 2M !4 
~ 2% 6% " 9J.M 2)4 " 

H-BEAMS 

J4 J4 3" 6}4' 
~ " 3% 6).4 
,. ~, 3% 6M 

}V- J4 2~ 4)4 
,. " 2% 4)4 

Ys 11 ), 
Ya 11" 
Ys 11 .!4 
% 8,. 
Ys 87!i 

" 2% 4~ Yt 8,. 
Ys 2% 4}V 74' 8)4 

3 
3 

3 
3 
3 

5 
5 
5 

3)0 
3)0 

ICI Ca.rnegle Steel Company only. 
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AMERICAN STANDARD BEAMS I~; \ 

, 
~ 

~ 
B 18 24x7Y. 

120,115,110,105.9 lb •. 

j-5.01l-- , 

21 r 
I 
I 

r 
I 
I 
I 
I 

- 1.00---, 

~ N 0.50 

j 

I 
I 
I 
l --

81 24.7 

" 

100, 95,90, 85,79.91bl. 

0.28 

r 
I 
I 

." 

~ 0.35 N 0.46 

T 

10 0.41 .. 
I I 

I L , ... L .... ' .. ·" ..... ---1=!: 
I a.51 ;; 

L .......... ~~ -:; 
89 12.5 
36, 31.8 lb •. 

" -.. 
B 8 12xS){ 

55,50, 45,40.8 Ib,. 
B 7 15x5X 

55, 50, 45, 42.9 lb •. 

DIAGR .... MS SHOWING MINIMUM DIMENS I ONS IN INCHES 
RANGE OF WEIGHTS PER LINEAR FOOT 



AMERICAN STANDARD BEAMS 

r - '1.00- --, 

I 
I 
I 
6 
N 

f 
I 
I 
I 

6 0.50 
N 

I 
I 
I 
L 

0.30 r 
I 
I 
I 
~ 0.56 

I 
I 
I 
L 

B 19 18x7 

!I.34 

B 3 20xS.Y. 
75, 70, 65.4 lb •. 

90, 85, 80, 75.6 lb •. 
B 2 20x7 

100, 95, 90, 85, 81.4 lb • • 

r --6•OO --

r ....... II(,." 
I 
I 
!Q 0.59 , 
I 

l~~J 

!Q 0.80 

I 

r 
I 
I 
I 

r - 6.OIl--.., 

~ 11.46 

I 
I 
I L '.56 

B 6 15x6 B 5 15x6Y. B 4 18x6 

0.28 

--d 

75,70,65,60.8 lb.. 100,95,90,85, 81.3 lb.. 70,65,60,54.7 lb •. 

DIAGRAMS SHOWING MINIMUM DIMENSIONS IN INCHES 
RANGE OF WEIG HTS PER LINEAR FOOT 

23 



•• 

AMERICAN STANDARD BEAMS Iq31 

r-U6--: 

r O.l!! 

I 
I 

0 0.31 , 
I -I 0.41 j 

.. 
i _J 

-.I 1 -.. 
B 10 10x4Y. 

40,35, 30, 25.4 Ibs. 

1"""3.3)-.., , , ri ' 0.14 

+ 0.23 ~ 
jIO·J1J 
- -, 

r 
I 
I 

,;, 0.29- I-

0.11 

B 11 9x4X 
35, 30, 25, 21.8 Ibs. 

r , 
I 

r- 'UO-' , , 
0.16 

., - 1-0.21 , 
I t 0.31, 

B 12 8x4 
25.5,23, 20.5, 18.4 Ibs. 

r , 
~ O.2s-. , 
I 0.35 
L 

O.IS 

B 14 6x3Y. 
17.25,14.75,12.5Ibs. 

B 13 7x3Y. 
20.17.5, 15.3 Ibs. 

1"'"3.00 .... 

l~' '0." 
~O. 2' <:::! 

t 0.31 J -, 
~ 

B 15 5x3 
14.75,12.25,10Ibs. 

B 16 4x2Y. 
1O.5,9.5,8.5,7.7Ibl. 

817 3x2Y. 
7.5,6.5,5.7 lb •. 

DIAGRAMS SHOWING MINIMUM DIMENSIONS IN INCHES 

RANGE OF WEIGHTS PER LINEAR FOOT 



STANDARD MILL BEAMS 

r-
o 
o 
o , 
. 

r- ·5,21. ·· .., 
o 0 

, s 
li ""':.;;IJ~;lltol-' ,I 
-~ ! ' I 

" d 

B 4 0N 9xSY. 
23, gQ lb • . 

o 
o , 

,"," . 4.96J - ~ 
o 0 

ijl 0.213. 

: ~ 

to _ ' .25 , .J -,. 
" ;; 

B 39N 8x5 
21,19, 17 Ib,. 

H-BEAMS 

" , , 
'!' .",- 1-, 
t' 0.313 1 
, .!. 

'" d 

--d 
_, I 
' I 

H 3 A 6 x6 
2 7 .5, 2 5 1bs. 

,... - 5.938-- '"'1 

r 'a:' , ! 
~ O. 2~ _ 
, -
L.D

•
31J 

j -::r 
'" '" -

H 3 6x6 
22.5 , gQ Ibs. 

r---- 8- -- _ 
, 0 

~ 0.315-- 1-

L....;·;;;·3;.;llillo.I-' "r 
J. 
d 

H48x8 
37.7 , 3 4 .3 , 3 2.6Ibs. 

r- - 5.00 - .. 

r~' ' 
\I) 0,J1 3 ::::l 

i 0.313 J __ ~ 
L . - l 

" d 

H 2 5x5 
l§...S. Ibl. 

,- ' 4.00- ., . , 

..t 0.313 ~ r~ i 0.313 t __ * 
- --, 

" ;; 

H 1 4 x4 
13 .Blb • . 

DI A GRA M S SHOWING DIMENS IO N S IN I NCH ES 
RANGE OF WE IGHTS P E R L INEAR FOOT 

NOTE:-W E I G HTS UN015:RLINED THUS 3 • . 3 CORRESPOND TO OIMENS I ON S SHOWN 

•• 



, 
26 

I BEAMS 101 
AMERICAN STANDARD ELEMENTS 1 - - 1 

ELEMENTS OF SECTIONS 

Section . "" Wllght .... w •• W~ 
All. I_I ...... ,- • ~ • • """, . ... '"" 'M' s_ - - I S , I S , , ..... ... , .. u.. 1 •• - , •. , •. In.- ,,- , .. In.' ,.- ,. 

12{).Q 35.13 8.048 .798 3010.8 25o.s "'1i 84.' 21.1 1.56 

8" 115.0 33.67 7.987 .737 2940.5 245.0 9.35 82.8 20.7 1.57 
24 X 7:1 

24 110.0 32.18 7.925 .675 2869.1 239.1 • .44 80.6 "'.3 1.58 
105.9 3ll.9B 7.875 .625 2811.5 234.3 '.53 7U 20.0 1.60 

100.0 29.25 7.247 .747 2371 .8 197.6 9.05 48.4 13.4 1.29 

8 1 
95.0 27.79 7.186 .... 2301.5 191.8 9.08 47.0 13.0 1.30 

24 90.0 21i.311 7.124 .624 2230.1 185.8 9.21 45.5 ". 1.32 
24 X 7 85.0 24.84 7.063 .563 2159.8 181l.O '.33 442 12.5 1.33 

79.9 23.33 7.000 .500 2087.2 173.9 9.46 42.9 ,,~ 1.36 

100.0 29.20 7.273 .873 1648.3 " .. 7.51 52.4 14.4 1.34 

8 2 
95.0 27.14 7.200 .800 1599.7 160.0 7.59 50.5 14.0 1.35 

'" 90.0 21i.21i 7.126 .n6 1550.3 155.0 7.58 4a7 13.7 1.36 
",,7 

85.0 24.80 7.053 .653 1501.7 150~ 7.78 47.0 13.3 1.38 
81.4 23.14 7.000 . 600 1466.3 146.6 ,.6 " . 13.1 1.39 

75.0 21.90 6 .391 .641 1263.S 126.3 7.60 30.1 'A 1.17 
8 3 

'" 70.0 20.42 6.317 .567 1214.2 121.4 7.71 28.9 '.2 1.19 
2h6U 

".4 19.08 6~50 .500 1169.5 116.9 7.83 27.9 8.' 1>1 

90.0 21i.29 "36 .7" 1256.5 139.6 6.91 51.9 14.3 1.40 
819 85.0 24.81 7.154 .714 1216.6 135.2 7.00 49. 14.0 1.42 
18x 7 " 80.0 23.34 7.0n .632 1176.8 130.8 7.10 47.9 13.6 1.43 

D 75.6 22.04 7.000 .560 1141.8 126.9 7.'" 46.3 13.2 1.45 

70.0 "'.41i 6.251 .711 917.5 101.9 6.70 24.5 ,. 1.09 

8 • 65.0 18.98 6.169 .629 877.7 97.5 6.80 23A 7.8 1.11 

18x6 " 60.0 17.50 6.087 .547 837.8 93.1 6.92 22.3 7.3 1.13 
54.7 15.94 6.000 .460 795.5 88.4 7.07 21> 7.1 1.15 

100.0 29.08 6.767 1.167 892.4 119.0 5.54 50.2 14.8 1.31 
95.0 27.59 6.668 1.068 864.5 115.3 5.60 47.7 14.3 131 

8 5 15 90.0 26.12 6.570 .970 837.0 111 .6 5.66 45l 13. 1.32 
15x6~ 85.0 24.65 6.472 .8n 809.4 107.9 5.73 42.9 13.3 1.32 

813 23.57 6.400 .600 789.1 105.2 5.79 41.3 12.9 1.32 

75.0 21.85 6.278 .868 687.2 91.6 5.61 30.6 '.8 1.18 
8 6 70.0 "'.38 6.180 .770 659.6 87.9 5.69 28.8 '.3 1.19 
15 X 6 15 65.0 18.91 1i.082 .tin 632.1 84.3 5.78 27.2 8.' I.'" 

60.8 17.68 6.000 .590 609.0 81.2 5.87 26.0 8.7 1.21 

55.0 16.06 5.738 .648 508.7 67~ 5.63 17.0 5.' 1.03 
8 7 50.0 14.59 5.640 .550 481.1 64.2 5.74 16.0 5.7 1.05 
15x5~ 15 45.0 13.12 5.542 .452 453.6 "'.5 5.88 15.0 5.' 1.07 

42.9 12.49 5.500 .410 441.8 58.' 5.95 14.6 5.3 1.08 
iCI Camcgio Steel Company only. 
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! -
~ -- - --• . -, I ! • I '. ""q'" 1 Gnp 

!..-• ..: 

818 
24 

8 1 
24 

8 , 
20 

8 3 
20 

819 
18 
C 

8 4 
18 

8 5 
15 

8 6 
15 

8 7 
15 

120.0 8ni 
115.0 8 
110.0 7,. 
105.9 7% 

100.0 7}4 
95.0 7% 
90.0 7}i 
85.0 7n1 
19.9 7 

100.0 7U 
95.0 7% 
90.0 7% 
85.0 7':" 
81.4 7 

75.0 6~ 

70.0 6" 
65.4 6U 
90.0 7)( 
85.0 7Ys 
80.0 7.J.i 
75.6 7 

70.0 634 
65.0 6% 
60.0 6)1 
54.7 6 

100.0 6~~ 

95.0 6~ 
90.0 6,. 
85.0 6~ 

81.3 6~ 

75.0 6)( 
70.0 6% 
65.0 6ni 
60.8 6 
55,0 5~ 

50.0 55"" 
45.0 I 5)0 
42.9 5~ 

BEAMS 

AMERICAN STANDARD 

DIMENSIONS OF SECTIONS 

., ..... 

3% 20-'4 1}1 
3% 2Q)4 1% 
3% 20U 1% 
3% 20U T;.i 

3U 20~ 1% 
3U 20~ 1% 
3X' 20~ 1% 
3M 20~ 1% 
3X 20~ 1% 

3% 16~ 1~ 
3% l6W l U 
3% l6W 1~ 
3% l6W 1~ 
3% 16M 1~ 

2% 
' J> 

17 
17 

2% 17 

3U 14M 
3U 14M 
3U 14W 
3U 14M 

' 1> 
11> 
' 1> H, 
l j( 
1% 
l j( 

2U 1574 1% 
2U 1534 1~ 
2U ISX' 1% 
2~ 15)4 1~ 

29» 11 2 
2" 11 2 
2,. 11 2 
2" 11 2 
2" 11 2 
2,. ll U 1% 
2" 11 U 1% 
2" 1T~ 1% 
2" llU 1% 
2,. 12M l U 
2~ 12)1 Hi 
2~ 12M 1}4 
2,.. 12M 1)4' 

3ji 
3ji 
3ji 
3ji 
3 
3 
3 
3 
3 
3ji 
3ji 
3ji 
3ji 
3ji 
3 
3 
3 
3ji 
3)4 
3ji 
3ji 

'ji 
2U 
2U 
2U 
3ji 
au 
3ji 
3U 
3ji 
3 
3 
3 
3 

2U 
2U 
2U 
' j( 

ICI Carnet;le Sleel Company only. 
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I 
DIMENSIONS 

SIaftd&rOJ lor ConMct\ono 

5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
31> 
31> 
31> 
31> 
4 
4 
4 
4 
31> 
31> 
31> 
31> 
31> 
31> 
31> 
31> 
31> 

j( 
j( 
j( 

1 
1 
1 
1 
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I BEAMS \ q 0\ 

AMERICAN STANDARD ELEMENTS 
1 - - -1 

ELEMENT S or SECTIONS 

, 

""""' ,- w .. "'" " h w •• W~ 
Ad. ,·, AxI. 2-2 ,-, • ~ • • Th"'_ .. ' h m ' 00' ,."'" "~~ - I S , [ S , 

NomlrW 
", 

" 
U>. ", .. .. In.' In,' ". I.,' ", " . 

55.0 16.04 5.600 .810 319.3 53.2 4.46 17.3 6.2 1.04 
8 8 

12 
50.0 14.57 5.477 .687 301.6 50.3 4.55 lao 5.8 1.05 

12115M 45.0 13.10 5.355 .565 284.1 47.3 4.66 1<8 5.5 1.06 
40.8 11.84 5.250 .460 268.9 44.8 '.n 118 5.3 1.08 

8 • 12 
35.0 10.2{) 5.078 .428 227.0 37.8 4.72 1"' 3.' 0.99 

12 X 5 31.8 9.26 5.000 ~50 215.8 36.0 '.83 " 3.8 1.01 

40.0 11.69 5.091 .741 158.0 31.6 3.68 M 3.7 0.90 

810 10 
35.0 10.22 4.944 .594 145.8 29.2 3.78 as 3A 0.91 

10x4~ 30.0 8.75 4.797 .447 133.5 26.7 3.91 7.6 3.2 0.93 
25.4 7.38 4.660 .310 122.1 24.4 4.07 •• 3.0 0.97 

35.0 10.22 4.764 .724 111.3 24.7 3.30 7.3 3.0 0.84 
8 11 • 30.0 8.76 4.601 . 561 101.4 22.5 3.40 .. 2.8 0.85 

9 X 4'" 25.0 a8 4.431 . 397 91.4 20.3 3.54 .. 2.5 0.86 
2U 6~2 4.330 .290 84.9 18.9 3.67 5.2 2.' 0.90 

25.5 7A3 4.262 .532 68.1 17.0 3.03 <7 " 0.0 
812 

8 
23.0 6.71 4.171 A41 64.2 16.0 3.09 ••• 2.1 0.1 

8,. 20.5 5.97 4.079 .349 60.2 15.1 3.18 '.0 2.0 0.2 
18A 5.34 4.000 270 56.9 14.2 3.26 3.8 L9 0.84 

813 
20.0 5.83 3.860 .450 41.9 12.0 2.68 " 1.6 0.74 

7x3~ 
7 17.5 5.09 3.755 .345 38.9 11 .1 2.77 2.' 1.6 0.76 

15.3 "3 3.660 .250 36.2 10.4 2.86 2.7 1.' 0.78 

8 14 
17.25 5.02 3.565 A65 26.0 8.7 2.28 2.3 1.3 0.68 

6x3~ 
6 14.75 '.29 3.443 .343 23.8 7.' 2.36 2.1 1.2 0.69 

12.5 3.61 3.330 .230 21 .8 7.3 2.46 1.8 1.1 0.72 

8 15 
14.75 4.29 3.284 .• 94 15.0 6.0 1.87 1.7 1.0 0.63 

." 5 12.25 3." 3.137 .347 13.5 5.' 1.95 I.' 0.91 0.63 
10.0 2.87 3.000 .210 12.1 .. 2.05 1.2 0.82 0.65 

10.5 3.05 2.870 .400 7.1 3.5 1.52 1.0 0.70 0.57 

816 • 9.5 2.76 2.796 .326 6.7 3.3 1.56 t 0.91 0.65 0.58 

4x2~ 8.5 2.46 2.723 253 6.3 3.2 1.60 0.83 0.61 0.58 
7.7 2.21 2.660 .190 6.0 3.0 1.64 o.n 0.58 0.59 

8 17 
7.5 2.17 2.509 .349 2.' 1.9 1.15 0.59 0.47 0.52 

3 .. 2~ 3 6.5 1.88' 2.411 .251 2.7 1.8 1.19 0.51 0.43 0.52 
5.7 1.64 2.330 .170 2.5 1.7 1.23 D.4S 0.40 0.53 
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",:~r 
BEAMS I c_ 1::," 'h ---j 

o -- ;---"- - --t P 
{-----, AMERICAN STANDARD , 0 DIMENSIONS , 0 , u , - --- -, ,-----

J :92 , DIMENSIONS Of SECTIONS , - -j 
i ' " , ... _q ... : Grip 

:.+~ 

..... .... • • DlolI .... Standard. I. Coo\ntctIonI 
,~ .. , .. 
''''u W 

Width ""d<_ Thlek· , Min. 0 _. O.~ G" Mu. ' 00' Thlek- G , .... .- .. " ._, g, h 9 , flanll_ 

'00. U .. , .. , .. '". , .. ... '". '". " 
,. '". , .. '"" 

55.0 5% % % J> 2% ' )/ 1% 2li )j 3)j li li 
B 8 5.0 5)j % % % 2Ys ' )/ ' % 2% J> 3)j li li 

12 45.0 5% % % % 2% ' )/ ' % 2li % 3 li li 
40.8 5li % J> )/ 2Ys ' )/ 1% 2li % 3 li li 

B • 35.0 5!1i " J. )/ 2% 9~ 1% 2)j % 3 " li 
12 31.8 5 " % " 2% 9~ 1% 2)j )/ 3 " " 40.0 5!1i )j " li 2!1i 8 1 2)j J> 2~ )j " B10 35.0 ' % )j li % 2% 8 1 2)j % 2" )j " 10 30.0 ' % )j J> )/ 2% 8 1 2)j " 2" )j " 25.4 ' % )j " " 2% 8 1 2)j )/ 2~ )j " 35.0 4~ J> " " 2 7 1 2)j J> 2)j )j " BlI 30.0 ' % J> " " 2 7 1 2)j % 2)j )j " 9 25.0 ' J> J> li )/ 2 7 1 2)j " 2)j )j " 21.8 '" J> " " 2 7 1 2)j " 2)j )j " 25.5 ' )/ !Ii " " H, 6)/ % 2)/ % 2~ )j " B12 23.0 '" J> J> " H, 6)/ % 2)/ 1. 2)4 J> " 8 20.5 ' !Ii J> % l. 1% 6)/ % 2)/ )/ 2)/ J> " 1B.4 , J> " " 1% 6)/ % 2)/ )/ 2)/ J. " 

B13 20.0 3% % J> " 1% 5)/ % 2 " 2)/ li % 

7 17.5 3% % % " 1% 5)/ % 2 )/ 2)/ % li 
15.3 3% % " li 1 ~' 574" % 2 % 2)/ % li 

B14 17.25 3" % J> )/ 1" ' )j " 2 " 2 % % 

6 14.75 3J> % li J> 1" ' )j " 2 )/ 2 % % 
12.5 3" % )/ li 1" ' )j " 2 " 2 % % 

815 
14.75 3" " )j )/ 1% 3)j " 2 " 1" li )j 

5 
12.25 3)18 " % " 1% 3)j " 2 J{ 1 ~ li )j 
10.0 3 % % % 1% 3)j " 2 % t% % )j 

10.5 2% % J. J{ 1)/ 2" % 1% % 1)j % )j 
816 9.5 2% % % % 1J{ 2% % 1% )/ 1)j % li , '.5 2J{ " )/ " 1)/ 2% li 1" J{ 1)j " )j 

7.7 2% % % % 1)/ 2" % 1% % 1)j % )j 

B17 7.5 2)j J{ li % 1% 1% % )/ 1)j % % 

3 
6.5 2J> " )/ % 1 !Ii 1% % J{ 1)j % li 
5.7 2% )/ % % 1 !Ii 1" % l. 1)j % .' " 
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r 
r- BEAMS I Ii. ~ 1 1 

STANDARD MILL ELEMENTS 
1- -. 

ELEMENTS OF SECTIONS 

~~ W,",' .... ... Wob .... 1·1 .... ., , ...... W • • """ . ...... , . ...... - - I 5 , I 5 , ...... 
51.0. , ... ... ,.' ,. , . ,.' ,.' ,. ,.' ,.' ". ---

B 40N 23 '.76 5.316 .318 91.6 20-. 3.68 8.' 3.2 1.12 
9x531 

, 
20 , ... 5.218 .218 85.6 19.0 3.82 7.' 10 1.16 .. 

B 39N I 21 6.17 5.110 .360 63.' 15.9 3.21 8.8 2.8 '.03 
"5 8 " 559 5.037 .287 603 15' 3.29 '.3 2.5 .... 
a 17 500 '.963 .213 57.2 14.3 3.38 ~o 2.' ' .119 

H-BEAMS 
2 

3E 
2 

...... ",.. w,",' .... W •• W. AdI 1· 1 ...... Jot , .... • w • • ,.... .. .- ,. ...... - - I 5 , I 5 , -$h, ,. ... ,.' ,. ,. ,.' ,.' , . ,.' ,.' ,. 
H • 37.7 11 .00 &.25 .506 .20.8 3~2 >3. ,.8 ••• 1.83 

8,8 8 34.3 . ~oo 8.000 .375 115.5 2&. 3.40 3<. ~8 1.87 
32.8 '.50 7.938 .313 112.8 28.2 3.45 34.2 &8 1.90 

H 3' 8 
27.5 &08 6.063 .'38 49.3 '.0 U7 '&0 5.3 1.41 

6,8 25.0 7.33 5.938 .313 47.0 15.7 <53 14.9 '.0 1.43 

H3 6 22.' 6.6t '.063 .375 41.0 13.7 ~49 12.2 ' .0 ' .38 
6,6 20.0 5.88 5.938 .250 3&8 .~. 2.57 11 .4 3.8 '.39 
H2 
5,5 5 .&9 5.47 5000 .313 23.8 '.5 ~1l8 7.8 3.' 1.20 

" 
H • 
40. • '18 199 '.000 .313 ' ~7 5.3 ' .64 3.8 ' .8 ~95 

" 1:1 C&rn .. lo St.oel Company only. 



L 
• r----· , , 

B40N 23 5~ ~ 
9205~Ys 

" 
B 39N 21 5Ys " 

8 19 5~ " 
iCI 17 5 " 

BEAMS 

STANDARD MILL 

DIMENSIONS OF SECTIONS 

" 2Ys 654 ~ 2.!4 34 
,. 2Ys 654 % 2)4' U 
Ys 2Ys SSA ,. 21{ % 

H·BEAMS 

I 
DIMENSIONS 

, , 
, , , 

w.'" ' ..... w. ""- Standarda ror eom...t ..... 
"''''' ... 
,~u ~ ",,,,. """. f . .. ,.~ .u. 'M' w •• ",,,,. • • '" ... - - -+ g, g 

""~ ''''''' , .. 
" 

R"'. ! 
~ .. .. 00. , .. , .. , .. , •. 00. 00. 

H 4 37.7 8% h li I{ ' % ' I{ h 21{ • h % 

8 M.' 8 h li " ' % 6.!{ h 2U • h % 
32.6 7% h " % ' % ' I{ % 2;4 • h % 

HaA 27.5 '"' li h I{ 2% 4)4' % 2 ' li li % , 25.0 ' % li % % 2% 41{ % 2 ' li li % 

H' 22.' '"' li % % 2% 4h l{ 2 ' li % % , 2<).0 ' % % I{ % 2» 4h l{ 2 ' li % % 
H 2 

• 18.9 • h " % 2% ' % % 2 2l{ J, l{ 

" H 1 
4 13.8 4 li " % I» 2% l{ 1l{ 21{ % % 

" D CarnOgte Steel Comtmny only. 
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I BEAMS J '>1 2 

ILLINOIS - SPECIAL LIGHT ELEMENTS 1-- 1-.1 

, 
ELEMENTS OF SECTIONS , 

2 

.~~ I D091h Wo""'! ~- - WW •• 10 1_1 -" ,~u • ~ • "'",- ""'-... """" 'H' "' .... w •• - I S , I S , ...... -.... •• "'- ,.' •• •• , . ,.' ,.' , . .. ' ,.' •• 
8 20 

24 x 7 2. 71.0 20.88 7.00 .685 ... 0 1815.0 151.2 9.32 34.0 9.7 1.26 

• 
8 21 

21lt 7 21 75.0 22.05 7.00 "'" .520 1524.0 145.1 8.32 41.9 12.0 1.38 

• 
8 22 

21 )I 8M 21 58.0 16.90 .. ,. .• '" .430 1143.0 108.8 ' .22 24 .5 7.5 1>0 

• 
823 

18 x 6 18 46.0 13.34 ' .00 .555 .380 675.7 75.1 1.12 17.1 5.7 1.13 

• 
8 2' 

15 X 5"" 15 35.0 10.22 5." .490 .330 367.9 49.0 6.00 11.6 ' .2 1.06 

• 
825 
12)( 5 12 25.0 7.35 5.00 .420 .270 175.5 29.2 4.89 7.' 2.' 1.00 

• 
826 

10 x 5 10 22.0 8.42 5.00 .400 .2,. 110.3 22.1 4.15 ••• 2.8 1,·03 
• 

, 
• Intno" Steel Coml~Y onl),. 



aa 

"'It t" L 1:;:" ___ .t 
o I,' ----~ p 
r----

BEAMS I , , I LLI NOIS - SPECIAL LIGHT DI M ENSIONS 

D IM ENSIONS OF SECTIONS 

Stancl.lrdo lor Connec:tlO"1 light F1an~. Wfb 1- Dbta" .. 

~::::' wo. w •• 1 m'- I TI>icI<- 1 T~~!. a f 0 Min. CI_ Gage I Max. 

O-;'Ih FOOl _ _ _ "_-_~- n ... + ~;:::.~~:-~ :::;;~I~'~'=~~h =rj'=1jP~~'~~';"~.~~' _ _ ~~f In. ~ In 1_ In. II\, . ... I... In. In. In. 

I 

Grip 

820 
24 

• 
8" 

71.0 7 

21 75.0 7 

• 
8" 
21 58.0 6y'; % 

• 
8" 

18 46.0 6 

• 
8 24 
15 35.0 5Y,i Y.i 

• 
8" 
12 25.0 5 

• h i li 

8 26 
10 22.0 5 

• 
* ill inois Stoel COffil'atl)' unl)' , 

3li 3% % 4 
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A MERICAN STANDARD CHANN ELS 

I 
I 
I 
I , , 
I 
I • 
I 

" -
I 
I 
I , , 

0.Z4 
' .50 

I:I.4G 

, 
1 5l; 
I c::o ~ 
I .I. j 

L r l 
C 1 15x3Y. 
55, 50,45, 

40, 35, 3 3 .9 lb •. 

-i 2.09 I-

r- ~o.n 
I 
t ~ 0.21 
~ 

I ~ 
I ~ .... 

- 0 
, j 1 L, r 
C 6 7x2Y. 

19.75,17.25, 
14.75, 12.25, 9 .8 lb •. 

-: 1.92:-r-- ~O.12 
I 
I 

I" I d , . '- , 

' .20 

C7 6 x2 
15.5,1 3 , 

10.5, 8 .2 Ibl. 

~~I r - an 
I 1.31 
I , , 
I , , 

I 
I 
I 
I 
I ~ 

0.28 

t d -
I d , i 

- 2.&11"", 
r ' II.U , 
I I." 
I , 
~ . 0.24 

I 
I , 
," I ~ ~ 
I J .,;; 

L r ~ 
C 310 x2 % .t.-.:II_",,~ 

35,30, 25, 20, 15.3 lb • . 
c 2 12x3 

40, 35, 3D, 25, 20.7 lb • . 

..., 2.25 r-
1- 0.32 11.13 , , , 
m 
, 

0" 
I 
I -
I a ;:1 
1 .1. -=> 1., ~ 
C 5 Bx2 Y. 

21.25,18.75,16.25, 
13.75,11.5 lb • • 

--11.511-

' -. ; 

r _lo~ 
I ~0.1 4 
I 0.33 , 
I 
r 0.23 .. 
I 
I -," ' 0 
j 

, 
J"~~_ :L --. r 

C 4 9x2 Y. 
25, 20, 15. 13.4 lb • . 

, ~ 6.27 !'.r;,o" 
I c> 0.11 
1.-'1. :0.11 

-;1.41 tr [E0.lOO' 
'? d 0.11 

' ~ , 1., - ,0.17 

C 9 4x1 % 
7 .25, 6 .25, 5.4 lb •. 

C 10 3x1 7-
6,5,4.1 lb •. 

D IAGRA M S SH OW I NG MI NI M U M DI M E N SION S I N INC H ES 
RANGE O F W EI GHTS rER L I NEA R FOOT 



CAR BUILDING CHANNELS 

,---
I .23 
I 1'0.48 
I 
I 
I 
I 

I 

" 
I - D.m 
I 
I I :: 
: JC> ~ 

-. ... _o( 1.,- f 

C 20 13x4 
50,45,40, 

3 7, 35, ~ Ibs. 

,-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OX> -
I 
I 
I 
I 
I 
I 
I 

0.525 
D.m 

I1.S0 

,~ .... 
, '" ,~ d 

lL"~- .L T - r 
C 60 18x4 

1--, 
I , , , , 
I 

'" T 
I 
I 

100 --4.00- "I 

O,SCI 
0.10 

0.10 

I 
I ~ ~ 
I '9 c:> , , l 

L r , 
C 17 0 12x4 
50,48.6,46.6, 

4 4.5, 4 0, 35 Ib$. 

58, 5 1.9, ~, 4 2.7 Ibs. 

C 2 11 7x4 
18.8 Ibs. 

.., j-USS 

~-~~2S 
i ~-t.:"-1 (1.265 

c 221 2 Yexl Y. 
3.87Ibs. 

H .SO-ol , , 
~ --~28 0.19 I;:::; , a> 

'<t ~ ~ 
' 1<:> 0.50.,; 
, L L,_ : r 

C 200 4x2X 
Q&lbs. 

--I 1-1.815 

r-~O.063 M;:; 0.19 
I i 0.25t. 
'·-l =r 0.313 

C 192 3xl ,v. 
10.3,9,7.1, 6.5, 5.8 Ibs. 

DIAGRAMS SH OWING D I MENSIONS I N INCHES 
RANGE OF WE I GHTS PER LINEAR FOOT 

NOTE;:--WEIGHTS UNOERI.I NEO THUS!!..:.! CORRESPOND TO DIMENSIONS SHOWN 

s. 

I 
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LJJ CHANNELS 
2 

;p 
AMERICAN STANDARD I 

1- t ' 
ELEMENTS OF SECTIONS -'f 

-"', ... 0 • • W. lght "'. w •• w. .... 11 1·1 A:l1a 2-2 , .... • ~ • • Th,._ 
I "" Ch""", 1 ,~ Sec:lion "up 'M' I S , I S , , 

NomiruJ 
51 .. , .. ""- In.' , .. ,. In.' In." '". ,.' In.1 ,. '". - - - ---

55.0 16.11 3.814 .814 429.0 57.2 5.16 12.1 4.1 0.87 0.82 
I 50.0 14.64 3.716 .716 401.4 53.6 5.24 11.2 3.' 0.87 0.80 

C 1 45.0 13.1 7 3.(i18 .618 373.9 49.8 5.33 10.3 3.6 0.88 0.79 
1 5)(3~ 

15 40.0 11 .70 3.520 .520 346.3 46.2 5.44 '.3 3.4 0.89 0.78 
35.0 10.23 3.422 .422 318.7 42.5 5.58 ' .4 '.2 0.91 0.79 

33.' 9.90 3.400 .400 312.6 41.7 5.62 '.2 '.2 0.91 0.79 

40.0 11.73 3.415 .755 196.5 32.' 4.09 6.6 2.5 0.75 0.72 
35.0 10.26 3.292 .632 178.8 ,. .• 4.18 5.' 2.3 0.76 0.69 

C 2 12 30.0 8.79 3.170 .510 161 .2 26.9 4.28 5.2 2.1 0.77 0.68 
12)( 3 25.0 7.32 3.047 .387 143.5 23.9 4.43 4.5 1.0 0.79 0.68 

20.7 6.03 2.940 .280 128.1 21.4 4.61 , .• 1.7 0.81 0.70 

1
35

.
0 10.27 3.1 80 .820 115.2 23.0 '.34 4.6 I., 0.67 0.69 

30.0 8.80 3.033 .873 103.0 20.6 3.42 4.0 1.7 0.67 0.65 
C , 10 25.0 7.33 2.886 .526 90.7 18.1 3.52 3.4 1.5 0.68 0.62 

10x2% 20.0 , 5.86 2.739 .379 78.5 15.7 3.66 2.' 1.3 0.70 0.61 
I 15.3 4.47 2.600 .240 66.' 13.4 3.87 2.3 1.2 0.72 0.64 

25.0 7.33 2.812 .612 70.5 15.7 3.10 3.0 1.4 0.64 0.61 
C 4 20.0 5.86 2.6<18 .448 60.6 13.5 3.22 2.4 1.2 0.65 0.59 

9 12% • 15.0 4.39 2.485 .285 50.7 11 .3 3.40 1.9 1.0 0.67 0.59 
13.4 3.89 2.430 .230 47.3 10.5 3.49 1.' 0.97 0.67 0.61 

21.25 6.23 2.619 .579 47.6 11.9 2.77 2.2 1.1 0.60 0.59 

1
18

.
75 5.49 2.527 .487 43.7 10.9 2.82 2.0 1.0 0.60 0.57 

C 5 , 16.25 4.76 2.435 .395 '" ••• 2.89 1., 0.94 0.61 0.56 
8 ,,234" 13.75 4.02 2.343 . 303 , .. '.0 2.99 1.5 0.86 0.62 0.56 

I 
11 .5 3.36 2.260 .220 32.3 '.1 3.10 I.' 0.711 0.63 0.58 

19.75 5.7.s 2.509 .629 33.1 9.4 2.39 1.' 0.96 0.56 0.58 
17.25 5.05 2.404 .524 30.1 '.6 2.44 1.6 0.86 0.56 0.55 

C 6 7 14.75 4.32 2.299 .419 27.1 7.7 2.51 1.4 0.79 0.57 0.53 
7,2 12.25 '.58 2.194 .314 24.1 6.' 2.59 1.2 0.71 0.58 0.53 

••• 2.85 2.090 .210 21.1 6.0 2.72 0.98 0.63 0.59 0.55 

15.5 4.54 2.279 .559 19.5 6.5 2.07 1.3 0.73 0.53 0.55 
C 7 13.0 3.81 2.157 A37 17.3 5.' 2.13 1.1 0.65 0.53 0.52 
. ,2 6 lo.s 3.07 2.034 .314 15.1 5.0 2.22 0.7 0.57 0.53 0.50 

'.2 2.39 1.920 .200 13.0 4.3 2.34 0.70 0.50 0.54 0.52 

C • 11 .5 I 3.36 2.032 .472 l OA 4.1 1.76 0.82 0.54 0.49 0.51 
5 '.0 2.63 1.885 .325 ••• '.5 1.83 0.64 0A5 CA' 0.48 

5 X I~ 
6.7 1.95 1.750 .1 90 7.4 '.0 1.95 0.48 0.38 0.50 OA' 
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·,1,· 
CHANNELS [ -r ' h 

L' :::2:"" o ,~~, P 

]11-
AMERICAN STANDARD DIMENSIONS 

~ . g --_. , 
L. , :9z DIMENSIONS OF SECTIONS ' , 
f ~g..! : Grip , , 

I. .• . ..> 

Weight AM "M 011_ Standard. lot C4nntctlono 
$teUon 

W Tb",. _ Thlck- H~ 
M'. CI ... _ G •• ''''- ,~, ••• Th .. • , f , 

h '" Mo. ... .. " ,- ne*,+ g, g AMP 
Depth u.. ". ". ". ". ". ... ", ". ", ". ". Rlvn 

55.' 3% % % i, 3 1251 1}8 2~ % 2X % 1 SO., 3% % % % 3 12U 1% 2% % 2.l{ % 1 
C 1 45.0 3% % % Ji 3 12% H~ 2~ % 2 % 1 
15 40.0 3% % % Ji 3 12.!4 1% 2~ % 2 % 1 

35.0 3}' % % X 3 12M 1% 27.i % 2 % 1 
33.9 3% % % % 3 t2U 1% 2U % 2 % 1 
40.0 3% % % i' 2% 10 1 2% Yo 2 % Yo 

C 2 35.0 3Ji % % % 2% 10 1 2% % 2 % Yo 
12 

30.0 3% % % Ji 2% 10 1 2% % 1~ % Yo 
25.0 3% % % X 2% 10 1 2% H 1~ V, H 
20.7 2% V, X % 2;1-1 10 1 2V, ~8 1 ~ V, Yo 
35.0 3% )' % % 2% 8% Yo 2V, % 1% H % 

C 3 30.0 3% % % % 2% ali % 2V, % 1 ~ V, % 
25.0 2Yo % % % 2% ax: Yo 2V, % 1% V, 

I % 10 
20.' 2~ % " li 2" 8li Yo 2l, V, 1% J. % 
15.3 2% % X Yo 2% 8X Yo 2% Ji 1% i. % 
25.0 2% % % Ji 2Ji 7X Yo 2% % 1% )j % 

C 4 20.' 2% % % li 2Ji 7X Yo 2% " 1% % % • 15.0 2V, % Ji Ji 2Ji 7X Yo 2V, % 1% % % 
13.4 2% % li Yo 2Ji 7X Yo 2% Ji 1% i' % 
21 .25 2% % " Ji 2% 6M Yo 2X % 1% )' % 

C 5 
18.75 2% % V, X 2" 6% Yo 2X " 1% )j % 

8 
16.25 2', % % X 2" 6% Yo 2X )j 1)j )' % 
13.75 2% % Ji Ji 2% 6X Yo 2)4 % 1% % % 
11.5 2X % X Yo 2% 651 Yo 2M % 1% % % 
19.75 2)j % % % lYo 5)j % 2 % 1)j )j % 

C 6 17.25 2% % V, Ji lYo 5)j % 2 % IV, )j % 
7 14.75 2% % )j X lYo 5)j % 2 )j 1% )j % 

12.25 2% % Ji Ji lYo 5)j % 2 )j ' X % % ••• 2% % Ji % 1% 5)j % 2 Ji IX % % 
15.5 2)4 % " Ji lU 4V, % 2 % 1% % % 

C 7 13.0 2% % )j X lU 4% % 2 )j 1% % % 
6 10.5 2% % % % lU 4)j % 2 )j 1% % % 

8.2 1% % % % 1% 4% % 2 Ji 1% " % 
C 8 11 .5 2% Ji % X 1" 3% % 2 " lYo % % 

5 
•. , ' Yo Ji % Ji 1" 3% % 2 )j lYo Ji % 
6.7 lU Ji Ji % 1" 3U % 2 Ji lYo Ji % 



8. 

[ CHANNELS ;b 
ELEMENTS AMERICAN STANDARD I 

1-- ~-1 

ELEMENTS OF SECTIONS ~f 
....... ,... Wf!glll kg W •• WOO .... 1. 1-1 .... !. 2-2 

'"' .. • "' • • "'~-,", """'" '"' ...... - - 1 S , 1 S , , 
Noml~-.1 I-;;;:-0 .. "'. ,.' , .. , .. In.4 In." , .. In.' In,' , .. ,. 
C • 7.25 2.12 1.720 .320 '.5 2.3 1.47 0.44 0.35 0.46 M6 

4 x 1% • <25 1.82 1.647 .247 ' .1 2.1 ' .50 0.38 0.32 0" 0" .. 1.56 1.580 .1 80 3.' 1.9 1.56 0.32 0.29 0" 0.46 

" 1.75 1.596 .356 2.1 1.' 1.08 0.31 0.27 0.42 0" 
CIO 3 5.0 1.46 1.498 .258 1.' 1.2 '.12 0.25 0.24 0.41 0.44 

3 x 1~ '.1 1.19 1.41 0 1.70 1.6 1.1 1.17 0.20 0.21 0.41 0.44 

CHANNELS-CA R BUILD ING 

so.o 14.66 4.412 .787 312.9 48.1 4.62 16.7 ' .9 1.07 0 .. 
45.0 13.18 '.298 .673 292.0 44.9 4.71 '" '.6 1.08 0" 

C 20 
13 

40.0 ll.n 4.185 .560 211.4 41.7 4.82 13.9 '.3 1.09 0" 
13 X 4 37.0 10.82 4.117 .492 258.9 39.8 4.89 "0 '.2 1.10 0.98 

35.0 10.24 4.0n .447 250.7 38.6 4.95 12.5 '.0 1.1 0 0.99 
3U 9.30 ' .000 .315 237.5 36.5 5.05 11.6 3.9 1.11 1.01 

50.0 14.64 4.135 .835 268.1 44.7 ' .28 17.8 5.' 1.10 1.06 
48.6 14.22 4.100 _'00 263.0 43.8 4.30 17.3 ~7 1.1 0 1.05 

C 1" 12 
46.6 1 ~62 4.050 .750 255.8 42.6 4.33 16.6 5.5 1.1 1 1." 

12 X 4 " .. 13.02 4.000 .700 248.G 41.4 4.37 16.0 5.' 1.11 1 ." 
40.0 11.70 3.890 .590 232.8 38.' 4.46 14.5 5.1 1.12 1.05 
35.0 10.23 3.767 .467 215.1 35.8 4.59 12.9 4.' 1.12 1.07 

C 211 
7 18~ '.48 '.000 .350 42.9 12.2 2.80 '.3 3.0 1.23 1.23 

h ' 
C 200 

4 x2.J.i • 13.8 4.00 Z500 .500 8.8 ••• 1.49 2.2 1.4 0" 0 .. 

" 10.3 3.02 U50 .625 3.' 2.3 1.06 1.16 0.76 062 0.73 

· C 192 9.0 Z64 2.125 .500 3.1 2.1 1.09 0.97 0.68 0.61 0.71 
3 X 1}B 3 7.1 ZOO 1.938 .313 2.7 1.' 1.14 0.71 0.56 0.58 0.68 

" G. ' 1.89 1.875 .2541 2.G 1.7 1.17 0.63 0.52 0.58 0.67 
~. 1.68 1.805 .180 2.' 1.6 1.20 0.53 0.47 0.56 0.68 

C 221 
2~ x l ~ 2% 3.87 1.14 1.1 88 ~50 0.87 073 0.88 0.14 0.18 0.35 0.40 

" --
D lmenelQI18 and properties of the Brltillh Standard 8oct.I0IU ....., Indicated In !>ok! l~"" 

.'llInolB Steel Co. 3" C hannel 0 2 1 hall aame d lmenslo+ 0 192 above, except dep tl.! at >I'eb \. 3" 
and ftangc. are Uarod outward to measure 3 li" at toe ot llaltg ..... 

ClCameglo StoIll Company only. 
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~-:, e .-~, 111Z 

f Ii I ' GH 
~ II~: p ,. ..... 

7.25 1~ " 
6.25 1~ " 
5.4 1" " 

CHANNELS 

AMERICAN STANDARD 

DIMENSIONS OF SECTIONS 

' '; 
' '; 
1~ 

"9 

DI MENSIONS 

....... .. -
'" " '" " U 1 " 
J. J4 7.i 
)0 li l Ji 
!4 J4 !4 1 

CHANNELS-CAR BUILDI NG 

SO •• 
45.0 

C 20 40.0 
13 37.0 

35.0 
31 .8 

50.0 
48.6 

C 170 46.6 
12 44.5 

40.0 
35.' 

C 211 
7 

C 200 
4 

C 

00 19 
3 

C 

C 22' 

18.8 

,u 

10.3 , .• 
7.' 
6.5 
5.8 

2){ 
2)i 

'" ' )i 

'" 
2~ 3.9 I,. 
C 

2 

' Oli 
' Oli 
10" 
' Oli 
' Oli 
1I1'A 
9!, 
' !' 
' !' 
9ji 
' ji 
9ji 

5){ 

2" 
' '; 
' '; 
' '; 
' '; 
' '; 

' )0 
' )0 
' )0 

'" ' )0 
' )0 

' )( 
' )( 
' )( 
' )( 
' )( 
' )( 

)i 

2'; 
2'; 
2'; 
2'; 
2'; 
2'; 
2!, 
2!, 
2!, 
2!' 
2!, 
2)i 

2 

2)i 
2!, 
2)i 
2!, 
2!, 
2!, 

2!, 
2!, 
2!' 
2!, 
2!, 
2)i 

2!, 

I ), 
" " " " " ~ I ~ 
" " " " 

Oimeculollll rOC' nanga 'hickn_ are the averagN heh.een dJmenooton. of toe and roo, of ftangN. 
Dlmerudo". t, 0 a nd 'h. provkla woo1tL,.. ",'-n.....-
Oa,<l:OI, Jr. IlNl urua l standard g1Ig8l. bUl rna,. be .. arlod If ooodltiOlUl require, 
Gag .... tor outstanding 1tlg3 of connection ..... ~ on dla.noell!l are dotermln«!. by )i web th kl<nOlll or 

(:hanlU!~ Id~n In tables. 
°IllLno'i Steel 00. :\" channeL C 2 1 bu lame dimeDllSoM lUI C 192 abov8. excep' depth a' web III 3" 

and lIanjft:'S al'O ""red outwanl t.o meuure 3 ,"," a' the toe or tlange-. 
aCamoglo Steel Company only. 
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r 
I 
1 

SHIP BUILDING CHANNELS 

.- ' .DO -, 

D.m 
o.m r 

I 
I 

r- l .SO -, 

0.60 
0.425 r 

I 1' 0.515 .40 

I 

L - f-'''' I-
N -'.50 

1 
o - r-o.m 
I 
I-I 

1-

-
I 
1 _ _ 

I~ c:i 

L;:JL ~-=:J , 
I ~ ~ 

I: ... 
L;:Jl "'-c!-' 
C 26 10x4 

- i' L;:tL a....-=: 
, 37 .0, 33.S, 30.2, 28.S lb •. 

C 21 12x4 
44.7,40.6, 

C 171 12x3Yz 
41 .1, 37 .0, ~, 30.9 lbi. 

~.34.5 Ib •. 

r 
I 

.- 3.50 ..., 

0.50 11.35 

I - r .... 
~ 

I ~ ~ 
L;:Jl .... -=:-' 
C 41 7x3Y, 

25.0,22.7, 20.3, 19.1 lb •. 

r 
1 
1 
~ 

13.00~ 

0.415 0.325 

0.315 

I-
I '" " c:;; d 
L.!:JL Ioo...c! , 
C42 7 x3 

20.0.1.L,§. 16.4 lb •• 

r 
1 

r'" 3.(10 .., 

0.50 

I - f- D.l15 
" 

0.35 

1-
I ~ ~ 

d 

L;:JL ..... -=: , 
C37 Bx3 

2 5.5,22.7 ,20, 19.3 , 18.7 lb • . 

r- )'sO "j 

0.05 
0.325 

C466x3X 
22.0,20.0, 18.0, 16.9 lb •. 

DIAGRAMS SHOWING OIMENSI ONS IN INCHES 
RANGE OF WE IGHTS PER LINEAR FOOT 

NOTE:-WEIO HTS UNDERLINED THUS '.!;!..CORRESPONO TO O IMENSIONS SHOWN 



t 
I 
1 

I 
6 

SHIP BUILDING CHANNELS 

0." 

0.415 

t 
I 
I 
1 o ___ -0.'''' 
~ 

0.515 
r 
I 
I 0.415 

0> 

I ~ 
I: 
L~_"_.:;:1 

C 31 9x4 
C 27 10x3X 
35.1,31.7,28.3, 
26.6,24.9 Ibs. 

C 28 10x3X 34.7,31.7, 28.6, 27.1Ibs. 
25.3, 23.6, 21.9 fbs. 

I 
! 

<D 

r- -J.50- ""j 

I 
0.525 

0.315 
I 
I 0.415 
~ 

I ", 
" 1- ~ 

0 0 

Ll 

C 36 Bx3X 
26.2, 25 .5, 22.8, 21.4 fbs. 

1 '3.50 ' , 

0.385 0.30 

0.34 

I 
! 

r--3.SO--, 

r 0.315 

1 , 
1 0.45 

0> 

I 
~ -I - ~ 

:l • 0 

U' .J 

C 32 9x3,Y:' 
31 .6, 28.5, 25.4. 23.9 rbs. 

.. 3.00..., 

0.415 D.m 

0.315 

r 
I 

,2.50 .., 

0.375 D.2£' 

0.313 

C 109 6x3,Y: 
lS.3Ibs. 

C 47 6x3 
16.3,IS.llbs. 

C486x2X 
13.3, 12.0 rbs. 

DIAGRAMS SHOWING DIMENSIONS IN INCHES 
RANGE OF WEIGHTS PER LINEAR FOOT 

NOTE o-WE;IGHTS UNOERL.,INEO THUS 2.8.3 CORRESPOND TO DIMENSIONS S HOWN 

·, 
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[ CHANNELS J, 
ELEMENTS SHIP BUILDING I , . ~" 

ELEMENTS OF SECTIONS .J*, 
2 

...... "". Weight ... "". w. Alii. ,·, AlII 2-2 
,~- • ~. • • ",,,. I ... "' .... ,,., ...... ..... - I 5 , I 5 , , ..... , f--.. , --,. u.. ' .. " , •. , .. '.' '.' ". '.' '.' , •. ,. 

--
58.0 1<98 '.200 .700 670.7 74.5 U9 ,.5 5.' 1.04 0." COO 51.9 15.18 4.100 .600 .22.1 69.1 UO 17.1 5.3 1.06 0.87 

18x 4 18 45 .• 13." '.000 .500 m.5 ".7 '.55 15 .• 5.1 1.09 0." " '>7 1248 ~.,. .. ,. 549.2 61.0 ... 1&-0 ••• 1.10 0.90 

C21 44.7 13.05 '.200 .725 245.0 40.8 '.33 16.8 5.3 1.14 1.04 
(BSC 26) .a. 11.85 4.100 .625 230.6 3 .. 4.41 15.5 5.1 1.15 1.04 

12 x 4 12 
".5 10.&5 '.000 .525 216.2 ".0 '.51 14.2 ••• 1.16 1." 

" 34.5 10.05 3.950 .475 209.0 34.8 4.57 13.5 '.7 1.16 1.07 

em 41.1 1200 3.700 .700 217.8 3., '.26 11.3 ••• 0.97 '.89 
(BSe 25) 37.0 10.80 3.600 .600 =. 33.' '.34 la3 3.8 ' .98 Q89 
12J:3}i 12 32.9 '.6C ..... .500 189.0 31.5 '.44 ••• ••• 0.99 0." 

" 3a. '.00 3.450 .• ,. 181.8 30.3 •. ,. 8.' ~5 0.99 aso 

C26 37.0 10.81 4.200 .675 146.3 29.3 3.68 14.9 '.8 1.18 1.10 
(BSe 21) 33.6 9.81 4.100 .575 1360 27.6 3.75 13.7 '.6 1.18 1.11 

10 L13 10 x 4 30.2 •. 81 '.000 .475 129.7 25.' .... 12.' ••• 1.1. 

" 28.5 631 3.950 .425 125.5 25.1 3.89 11.8 '.2 1.19 1.15 

35.1 la23 ~700 .675 133.6 2B.7 3.61 1M 3.8 1.01 0.95 
C27 31.7 '~3 3.600 .575 125.2 25.0 3.69 ' .5 3.8 1.01 0.95 

(BSC 20) 10 21.' •. 23 '.500 .475 116.9 23.' 3.n 8.6 3.' 1.02 0." 
10 x3.\1i 26.6 7.73 3.450 .425 112.1 22.5 3.82 ., 3.3 1.02 0.97 

" 24.9 7.23 3.400 .375 lC8.6 21.7 3.88 7.6 3.2 1.03 0.98 
C28 25.3 7." 3.550 .425 106.0 21 .2 3.79 7.' 3.' 1.04 a94 

(SSC 19) 10 23.6 6." 3.500 .37' 101.8 2<1.' 3.8' 7.' 2.' 1.04 .... 
lDx3.\1i 21.9 6.38 3.450 .325 97.6 19.5 3.91 7.' 2.8 1.05 a98 

" C31 34.7 10.13 '.200 .675 113.0 25.1 ~34 14.5 '.8 1.20 1.15 
(BSC 18) 31.7 9.23 4.100 .575 106.9 23.8 '". 13.3 '.5 1.20 1.16 • ". 21.6 •. 33 4.000 .475 100.' 22.' 3.48 12.1 '.3 12' 1.1. .. 21.1 7-'8 3.950 .425 97.8 21.1 3.52 11.4 ' .2 1.20 1.20 

C32 31.6 9.21 3.700 .6,. 99.4 22.1 3.29 '.7 3.6 1.03 a98 
(BSe 17) 28.5 631 3.600 .550 93.' 2<1.7 3.35 8.8 3.' 1.03 '.98 
9x3.\1i 

9 25.' 7.41 '.500 .450 87.3 19.' 3.43 ••• '.2 1.04 1.00 

" 23.9 ... 3.450 .400 ".3 167 3.48 7.5 3.1 1.04 1.01 
D imensions and propertlOil o f the Drlt lllh Standard SectlOnli are Indicated In bold 1)'"-

a Carnegie Stool Company 0Il1)·. 
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. , I~ 

[ CHANNELS IF=: SHIP BUILDING 

I ~lho, DIMENSIONS 

DIMENSIONS OF SECTIONS , 'i,J ! 'H, r •.. 
WoIgI!t ..... W~ ...... St:andanla 'ot eom.et ..... _ ... , .. '.-v ,. w •• """. """. """. , f .m. 0_. G •• 

'"' .~ ,~ 0 h .. - ,- ,-+ g. g "-' ... U>, ". ". " ". ". 
" ". ". , .. ". ". .... 

58.0 4» % % % 3~ 1,% 1% 2U % 2~ % 1 COO 51.9 4» % % % 3~ 15% 1% 2~ % 2~ % 1 
18 45.8 4 % ~ li 3~ 1,% 1% 2~ " 2~ % 1 

" 42.7 3% % J. li 3~ 1SH 1% 2li " 2~ % 1 

C21 44.7 4" % li V- 3~ 9% 1% 2~ % 2~ % 1 
(BSC26) 40.6 4» % % % 3~ 9% I» 2~ % 2~ 

I V- I 
12 36.' 4 % ~ % 3~ 9% 1% 2~ % 2~ % 1 

" 34.' 3% % ~ » 3~ 9% 1% 2~ " 2~ % 1 

C 171 41.1 3% % % V- 3 9~ I» 2~ " 2 % % 
(BSC25) 37.0 3» % % V- 3 9~ 1}{ 2~ % 2 V- Y, 

12 32.9 3~ % ~ li 3 9~ I» 2~ " 2 I V- Y, 

" 30.9 3» V- ). li 3 9~ I» 2~ " 2 V- Y, 

C26 37.0 4)0 " % )0 3~ 7~ l J.{ 2~ li 2~ " Y, 
(BSe21) 33.6 4» ,. 

" " 3~ 7~ 1).4 2~ % 2~ " Y, 
10 30.2 4 " ~ ){ 3K 7~ 1){ 2)< " 2)< " Ji 

" 28.' 3% " I> ){ 3~ 7)< ' ).4 2)< ~ 2~ " )0 

35.1 3~' " % V- 3 7% 1)0 2)< li 2 " Ji C27 31.7 3% " " " 3 7% ," 2K ~, 2 " Va (BSC20 ) 28.3 3~ " ~ li 3 7% 1% 2)< " 2 " I I> 
10 26.6 3). " I> li 3 7% 

1 ' . 
2)< )< 2 " " " 24.9 3~~ " V- )0 3 7% p. 2)< " 2 " I> .. I 

C28 25.3 n. ~ » li 3» 7% I }. 2)< )< 2 ~ % (sse 19) 23.' 3)< ~ V- " 3» 71> I » 2)< " 2 ~ % 
10 21.9 37• ~ )' " 3» 7% 1 ~ 1 2~ J' 2 ~ Y, 

" C31 34.7 4' . 

" % ~8 3)< ' )< 1M 2.!.4 Ii 
2H I " % ,. 

(sse 18) 31.7 418 " " " 3)< 6.J4 1.!{ 2)< % 2~ " % 
9 28.6 4 " )< li 3)< 8)< l ~i 2)< " 2)< " % 

" 27.1 3% " J, li 3~ ,~ l li 2)< )< 2)< , " % 

C 32 31.6 I 3~ " % Ii 3» 6% 1 ~' 2)< Ii 2 " Y, 
(sse 17) 28.S 3% ,. 

" " 3» ' % 
p. 2)< % 2 " Y, 

9 125.4 3).7 " J' li 3» ' % I,. 2)< " 2 " Y, 
~ ~.9 37. " li li 3» ' % 1" 2» K 2 " % 

ICICarnogio St<lcl Conlpall), only. 
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[ CHANNELS 
2 

;p 
ELEMENTS SHIP BUILDING I 

I · +·1 

ELEMENTS OF SECTIONS .• ,1" 
2 

-....... 
~~ ~u 

Wid\fl W~ 
,.. .. 1-1 ""II :lo2 

11Id .. . ~ . • Th"'· ~-,-' , ,~ Channel Fool Seo:lion Fling" M M I 5 , I 
HIHl'llnai 

1--;,;-... , In. lba. .11," ,. ". In.- ,. In.' ' .. ' " ~ 
C36 28-2 

I 
8.23 3.700 .625 71.8 18.0 2.95 9.0 3.4 1.05 1.02 

(SSe 13) 8 
25.5 7.43 3.600 .525 67.6 16.9 3.02 8.2 3.2 1.05 1.02 

8 x 3.l1l 22.8 '.63 3.S00 •• 25 63.3 15.' 3.09 7.' 3.0 1.05 1.04 
C 21.4 6.23 3.450 .375 61 .2 15.3 3.13 '.9 2.9 1.05 1.05 

25.5 7.43 3.225 .• 00 62.6 15.6 2.90 5.8 2.5 0.89 0.86 
C 37 22.7 6.63 3.125 .500 58.3 14.6 2.97 5.3 2.3 0.89 0.85 

(BSe 12) 8 20.0 5.83 3.025 .400 54.0 13.5 3.05 4.7 2.2 0." 0.86 
.,3 19.3 5.63 3.000 .375 53.0 13.2 3.07 '.5 2.1 0.90 0.87 

C 
18.7 5.43 2.975 .350 51.9 13.0 3." 4.4 2.1 0.90 0.88 

C41 25.0 7.30 a700 .600 49.9 14.3 2.62 8.3 3.2 1.07 1.06 
(sse 10) 7 

H2.7 6.60 3.600 .500 47.1 13.5 2.67 7.5 3.0 1.07 1.07 

7 x 3)1 " .3 5.90 3.500 .• 00 ".2 12.' 2.74 '.7 2.8 1.07 I." 
C 19.1 5.55 3.450 .350 42.8 12.2 2.78 6.3 2.7 1.01 1.11 

C42 

I 20.0 5.82 3.100 .475 40.2 11.5 2.63 4.7 2.1 0.90 0." 
(BSC 9) ! 7 17.6 5.12 3.000 .375 37.3 10.1 2.70 '.2 2.0 0.90 0.90 
7>3 16.4 4.17 2.950 .325 35.S 1", a74 3.9 1.9 0.90 0.91 

" 
C 46 I 22.0 6.42 3.700 .575 33.0 11.0 2.27 7.6 ., I." 1.12 

(sse 8) 6 
20.0 5.82 a600 .475 31.2 10.4 2.32 6.9 2.8 1." 1.13 

6x3~ ".0 5.22 3.500 .375 29.' 9.' 2.38 6.1 2.6 1.08 1.15 

" 16.9 4.92 3.450 .325 28.5 9.5 2.41 5.7 2.5 1.08 1.17 

C 109 
6x 3~ 6 15.3 4.48 a500 .340 25.3 8.4 2.38 5.1 2.1 1.08 1.08 

C I C 47 
(s se 7) 16.3 4.75 '.000 .375 25.8 '.6 2.33 '.0 1.9 0.91 0.95 

6 3.6 8,3 15.1 4.37 2.938 .313 24.7 a2 2.38 1.8 0.91 0.97 .. 
C48 

(sse 5) 13.3 3.90 2.563 .375 19.7 6.6 2.25 2.1 1.2 0.74 ." 6 12.0 3.52 2.500 .ill 18.6 6.2 2.30 2.0 1.1 0.75 o.n 6x2~ 

" --
Dlmension~ and propertles or tho Dr ltL.h Standa rd SOCUOnll are Indicated In bold 1)'1>1. 

ClCameglo St.ool COtulla"Y ' 
• Illinot. St.ool Cornllany 22.7 lb. 'll'Olght only. 
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• -"'1 2 ;'" 

[ L~~ ___ ; CHANNELS 
o ' ----~ p r- ' 

SHIP BUILDING , 
0 DIMENSIONS 

I 0 , 0 
L o ---- , 
• ~-' i92 

D IMENSIONS OF SECTIONS r-,' . , ~ . 
,,:~~ : GrIp 
~ ... .,; 

Wei"" n • W~ Distance Standi .. ,. , ... eo..n.cUont 
S",,:1on Han 
'~Q 

~ Thlck_ Thlck- I M in. e! ..... a_f_ G.lp Mo. ,~, w • • Thick- , • '"' ,~ ,- neK+ go h g Flu;. 
Ot1111 

lb • . ". ". ". ". ". ". ". Rlvlt ". ... 
" . ". 

C36 28.2 3% V. % % 3» 5U I» 2)4 % 2 V. » 
(BSC 13 25.5 3% V. V. % 3» 5~ I» 2)< % 2 V. Yo 

8 22.8 3V. V. Ji )< 3» 5M 1)< 2)< )j 2 V. Yo 
0 21.4 3Ji V. ~~ % 3» 5% IX 2)< Ji 2 Yo Yo 

25.5 3)< V. % % 2% ' Yo I» 2)< " 1% Yo Yo 
C37 22.7 3X V. V. )< 2% ' » I» 2» % 1% V. Yo 

(BSC1 2) 20.0 3 V. % )< 2% ' Yo I» 2J4 v. 1% V. Yo 
8 1 ... 3 3 Yo H % 2% ' Yo I» 2.\4 Ji 1% V. h 
10 18.7 3 Yo H % 2% ' Yo I» 2.J4 Ji 1% ~ ~ Yo 

C 41 25.0 3% V. H % 3» 4Ys I» 2 % 2 Yo Yo 
(BSe 101 4>22.7 3% V. V. )< 3» ' Ji l Ji 2 % 2 )j Yo 

7 20.3 3~ V. % » 3» ' Ji l Ji 2 )j 2 )j » 
0 19.1 3Ji V. % % 3» 4Ys I» 2 j, 2 V. Yo 

C42 20.0 3X V. V. X 2% , I 2 % I» v. » 
(BSe 9 17.G 3 V. H % 2% , I 2 Ji l Ji V. » 

7 16.4 2% V. % % 2% , I 2 % l Ji V. Ji 0 

C46 22.0 '" V. % % '" 
, I 2 % 2 " Yo 

(SSe 8 20.0 3% V. V. )< 3» , I 2 % 2 V. Ji 
6 18.0 3V. V. H % 3» , I 2 )' 2 V. Yo 
0 16.9 3Ji V. % % 3» , I 2 Ji 2 V. Ji 

C 109 
6 15.3 3V. % % % 3% ' % % 2 J' 2 % Yo 
0 

C47 
(BSe 16.3 3 V. % % 2H , I 2 Ji l Yo V. % 

6 15.1 2% V. % % 2H , I 2 % 1% V. ~i 
0 

C48 
(BSe 5 13.3 2% % H % 2% 4l, % 2 Ji 1.14 X % 

6 12.0 2V. % % % 2% ' % % 2 % IV. H Y, 
0 
Dimensions tor tl a.~o thickness ara tho av!lI'agcs b<ltwoon dlmcwslo!la ot toe and root ot f1.ng ...... 
Dhncnslons t. 0 an h, provldo working c lcaraneelll. 
Oagel!, g. aro usnalsta.ndard gage<'!. but may bo vari<)(l It cond Ltlons requ ire. 
Oal{cs tor Qustl\ndlng 1<Jg!I of CQnn(lCtlon angl08 on channels are determlnoo by J.i 'l'l'cb thlcl<n(l88 of 

channels given In lahlM. 
• 11IInol1l Steel Company 22.7 lb. 'l'l'elght only. IClCarneglo Stool Company. 



4. 

SHIP BUILDING BULB ANGLES 

WEIGHTS UNDERSCORED A RE S HOWN IN PROFILE 

SA 313 
34.7,32.3,29.9 

.2, 24.6, 22.4 lb • . 

SA 312 
3 0 .6,26.6 , 26.4 

23.8, ~, 19.4 lb • . 

SA 311 
24.3, 22.3, 20.0 

!!!:2. 16.0 lb • • 

SA 310 
23.3, 21.4, 19.2 
!,!:!!. H5.4 lb • • 

SA 309 
21.1,19.3,17.1 
15.3 , 13.6 lb • . 

SA 308 
20.2,16.4,16.4 
~.12.9Ib" 



BULB ANGLES 
SHIP BUILDING 

17.4 ,15 .9,13.9 
~.g. 10.7 lb •. 

BA 306 
16.6 ,15 .0 , 13.2 

11 .7 , 10.1 lb • . 

14.9,13.5, 11.7 
10.3,8.9 lb • . 

BA 303 
12.6,11 .3 , 9 .8 
8 .5 , 7 .3Ib'. 

CAR BUILDING 

WE IG HTS UNDERSCORED A RE S HOWN IN PROFILE 

.7 
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L BULB ANGLES 

SHIP ~'+:" ' . ELEMENTS BUILDING 
. IT )'~ . I ., 

ELEMENTS OF SECTIONS 

Sec.lo" -"- WeiFt NN AI iI \_l 1W. 2-2 
Ind .. W • 
~ w. flange 'N' ~,~ I 5 , , I 5 , Y 

Homl ... 1 ." '". ,. ""- ," ' In,' ,.' ... '". ,., ,., '". '" . ----
.70 .64 34.7 

1
10

.
20 125.6 23.4 3.51 4.69 6.' 2.' 0.81 ~71! 

.64 .61 32.3 9.49 118.1 22.1 3.53 4.69 6.2 2.2 0.81 ~n 
BA 313 .58 

I 
.58 29.' •. ,. UO.7 20.' 3.55 4.70 5.' 2.0 0.80 0.75 

10 13~ .52 .'85 27.2 7.98 102.9 19.6 3.59 ' .80 5.1 I.' 0.80 0.72 
C ... .455 24.' 7.28 95.4 18.4 3.62 '.82 ••• 1.' 0." 0.70 

.40 .425 22.' 6.57 88.0 11.2 3." 4.85 '.1 1.5 0.79 0." ... .62 30.8 9.03 90.1 18.2 3.16 4.11 '.3 2.2 0.83 ~80 

.62 .59 28.6 '.38 84.6 17.2 3.18 4.10 5.7 ~1 0.83 0.78 
BA 312 .56 .56 2&.4 7.74 79.0 16.1 '.20 4.10 5.2 1.' 0.82 0.75 
91l3~ .50 .• " 23.8 7.00 73.3 15.1 3.24 4.19 '.7 1.7 0.82 0.72 

C ... .435 21.' 
I 

'.35 n .t 14.1 ' .27 '.21 ' .2 1.5 0.82 0.70 
.38 .405 19.4 5.70 62.2 13. 1 3.30 4.22 '.7 1.' 0.81 0." 
.58 .55 24.3 

I 
1.14 57.0 12.7 2.83 3.53 5.2 I.' 0.85 0.78 

SA 311 .52 .52 22.' 6.55 53.0 U.' 2.85 3.52 ' .7 1.7 0.84 0.76 

8 II. 3J.i ... .43 2 ... 5.87 48.9 11 .1 2.89 3.61 '.2 1.5 0.85 0.72 
C ... . .. 18.0 5.28 44.' ' 10.2 2.92 '.61 '.7 1.' 0.84 0.10 

.34 .37 16.0 '.70 40.9 ••• 2.95 3.62 3.3 1.2 0.84 0.69 , .58 .55 23.3 6.85 53.9 12.4 2.80 3.67 3.' I.' ~70 0." 

.52 .!i2 21.' ' .28 SO.l U.S 2.82 3.66 '.0 1.' 0.70 0." SA 310 .46 .43 19.2 5.64 46.2 10.8 2.86 3.74 2.' 1.1 Q70 0.63 .,3 ... . .. 17.3 5.07 42.4 10.0 I 2.89 3.75 2.' 1.0 0." 0.61 C 

.34 .37 15.4 4.50 38.5 9.2 2.92 '.n 2. 1 0.90 ~" 0.59 

I .56 .54 21.1 6.19 37.5 9.2 2.46 2.95 ••• I.' Q88 0.80 

BA 309 
.SO .51 19.' 5.67 ".7 ••• 2.48 2.93 .. , 1.' 0.87 0.78 

7 )l3~ ... .41 17.1 5.03 32.0 ao 2.52 ' .03 ,., 1.' 0.88 ~74 

C ... ... 15.' '.SO 29.2 7.' 2.55 3.02 , .• 1.2 0.87 0.72 
.32 .3S 13.6 3.98 26.4 '.7 2.58 3.01 '.0 1.1 0.87 ~71 

.56 .54 20.2 5.91 35.' 9.0 2.45 ' .08 3.1 1.' 0.72 0.69 

BA 30B .SO .51 18.' 5.40 32.8 •. , 2.46 3.07 2.' 1.2 o.n 0.67 

7 " ... .41 16.4 4.81 30.2 7.8 2.SO 3.15 2.5 1.0 0.72 0.64 
C ... .38 14.7 4." 27.5 7.1 2.53 ' .15 2.2 0.93 0.72 0.62 

.32 .35 12.9 3.79 24.9 6.5 2.56 3.15 1.' 0.82 0.71 0.60 

.52 ... 17.4 5.12 22.7 5.' 2.1 0 2.42 •. , I.' 0.92 0.82 

BA 307 ... ... 15.' 4.65 28.' 5.' 2.12 2.40 , .• 1.' 0.91 0.80 

6:J~ I 
... .'" 13.9 '.06 19.0 5.3 2.16 2.47 , .. 1.2 0.91 0.76 

." .335 U., , ... 17.2 4.' H' 2." '.0 1.1 0.91 0.74 

.28 .305 1 ~7 3.13 15.3 4.4 • 2.21 ~45 ~. 0.94 ~" ~73 

ICI Camegle S tool COmpany only . 
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BULB ANGLES Lks R"" 1' 
SHIP BUILDING 

,[ --'1,---5 2 

• ELEMENTS OF SECTIONS 

.:.: --~I£]~lj 
.... 1. 2-2 ... ,"" """'- Wtl!lht 

'",u -.. w. ...... ,~ I S , , ...... ... ,. ,. ""- t ... ' I.... I.... In. I ... ,.' In.- .. , •. , , 
~ 21.4 ------, 

.52 .49 16.8 '.1 2.10 2.53 2.' U '.76 '.70 
BA 306 AS ." 15.' 4.41 19.7 5.' 2.11 2.51 2.5 U 0.75 .... 
"3 .40 .365 13.2 3.87 17.9 ' .2 2.15 2.59 2.2 0.91 0.75 ' .64 .. .34 .335 11.7 'Al '.~ 4.7 2.11 2.58 1.9 .... 0 .75 ' .63 

.28 .305 10.1 2.97 14.5 '.3 2.21 2.58 1.' 0.70 0.74 0.61 

.50 ... 14.9 4.37 16.1 '.9 1.92 "7 2.' 1.1 0.78 0.71 

BA 305 -" .43 13.4 ,." lA.7 4.5 1 .93 2.25 2.3 I .' •. n 0.69 
5}i l 3 .38 .345 11 .7 3.44 13.4 ' .1 1.97 2.31 2.' '.65 0.77 ' .65 

D 32 = 10.3 3.02 12.' 3.7 2.00 2." 1.1 0.75 •. n ' .63 
.26 .285 '.9 2.60 10.6 3.3 2.02 2.28 1., 0.65 0.76 ' .62 
.48 .44 12.6 3.68 11 .1 3.' 1.14 2. 12 1.5 0.75 '.63 0.61 

BA 303 A2 .41 11.' 3.30 10.1 ,., 1 .75 U. I.' 0.67 ' .63 ' .58 
5x2}i .38 . 33 ••• 2.88 9.1 3.1 1.78 2."" 1.1 '.56 0.63 0.55 

D .30 .30 ' .5 2." 8.1 2.7 ' .81 2.03 0.97 0.49 0 .62 ' .53 
.24 .27 7.3 2.13 7.1 2.' 1.83 2.01 0.81 0.42 0.62 0.51 

BULB ANGLES-CAR BUILDING 

~ 2 ._' __ . 2 

" L , 
...... - W ..... .... Aal. ,.1 Ad. t-1 ,- - • ... w. - ,- ...... I S , , 

~ s 
, , ...... ... 

" ". ... 1~.· .. , .., .. .. ~~ ~ ". 
BA 125 .• 38 •• 38 19.3 , ... 20.' 7.' 1.91 2.39 7.' I 2.' 1.18 1.23 
5 II 4).i 

BA 124 .375 .375 
5xl", 

l U '.82 13.5 ' .9 '''' 2.22 3.3 1.2 '.92 '.86 
8A 122 
4 X 3", .500 .500 14.3 4.21 '.7 3.7 1.44 1.65 3.' 1.5 ' .96 . 0.99 .. 

0.94 1 0.94 SA 123 .375 .375 11 .9 3.48 7.' 3.5 I .SO l.n 3.1 1.2 
4 J( 3YS 

DCarnetPe Steol'l Company only. 
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The above figures .how the method of increNing the .teCtional AN':lI.8 and weight. 
of 8tructural .teel shapee. CrOllll hatched portions repreeent the minimum &ecliona 
and the blnnk portions the added are ... 

In the ClUte of Channel. and Standard BeIlmS the enlargement of tbe MJCt..ion add!! 
an equal amount to the thiekness of the web Rnd the width of the th,ngce. In the 
case of cn Seo::tiolls equal thiclme&!ICII of metal IIrc added to the web thickllClllll and 
illIDge width and proportional addition! to the tlan~ thickneee.. In the cue of 
Anglee and Zeee, the effect of apreading the roll. ilIa1ightly to increaae the length of 
the legs. In the C&i!e of Ship Building Bulb Anglee, lUll .. rule eAch increase or 
dccrcll.8c in web th.ielmCM carriell with it about one-balf tbat increase or decrel\8e 
in the flange thicknese. 

Ina.mueh &II the roll paaees are modified in the wcar of the rolls, the actual 
dimcll!IioDII will Dot alw.y. conform to the theoretic!!.], even in the CII.IIIl of tho mini. 
mum weight aec:tioWi. Detsignetll and deta.ilen of etructural ,,·ork ahould arrange 
for ample clearanees. 



A12 
Y. to},'. 

A 15 
y' .. },'. 

ANGLES-EQUAL LEGS 

/ 

~/ 
/ 

/ 

/ 
/ 

/ 

A 2 
7. •• 1X. 

A 3 
%'.1 

DIAGRAMS SH OW ING MINIMUM DIMENSIONS IN INCHES 

.1 

• 
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L EQUAL ANGLES ~ ELEMENTS 
2- L_'.=r-! 

ELEMENTS OF SECTIONS ,I ". 

W"!lhl - ~II I_I and Axil 2·2 AIel. 3-3 ....... ... , Thick ..... .. . • I S ,-, ,~ "' .... , , r l1li11. ---------
'"'" '". ,","", In," In.' .. In.' ". .. ------

Hi 56.9 16.73 98.0 2.42 17.5 2.41 1.55 
I f» 54.0 15.87 93.5 2.43 16.7 2.39 1.56 
1 51.0 15.00 89.0 2.44 15.8 2~7 1.56 
% 48.1 14.12 84.3 2.44 14.9 2.34 1.56 
)j 45.0 13.23 79.6 2.115 14.0 2.32 1.56 

A 1 "8 % 42.0 12.34 74.7 2.48 13.1 2.30 1.57 

n 38.9 11.44 G9.7 2 .41 12.2 228 1.57 

% 35.8 lo.s3 64.6 2.<18 112 2.25 1.58 
li 32.7 9.61 59.4 2A9 10.3 2.23 I.,. 
% 29.6 S.68 54.1 2.50 9.3 2.21 I." 
)l 26.4 7.75 48.6 2.51 8.4 2.19 1.58 

" I f» 39.6 11.62 37.2 1.79 9.0 1.89 1.16 
1 37A 11.00 35.5 1.80 8.6 1.86 1.16 

% 35> 10.37 33.7 1.80 8.1 1.84 1.16 
)j 33.1 9.73 31.9 ,., 7.6 1.82 1.17 

% 31.0 9.09 30.1 1.82 7.2 1.80 1.17 
n 28.7 8.44 28.2 1.83 6.7 1.78 1.17 

A2 6,6 " 26.5 7.78 26.2 1.83 6.2 1.75 I 1.17 
li 24.2 7.11 24.2 1.01 5.7 1.73 1.17 

% 21.9 6.43 22.1 1.85 5.1 1.71 1.18 
)l 19.6 5.75 19.9 1." 4.6 1.68 1.18 
)Ii 17.2 5.06 17.7 1.87 4.1 1.66 1.19 
% 14.9 4.36 15.4 1.88 3.5 1.64 1.19 

1 30.6 9.00 19.6 1.48 5.8 , 1.61 0.96 
% 28.9 8.50 18.7 1.48 5.5 1.59 0.96 
)j 27.2 7.98 17.8 1.49 5.2 1.57 0.96 
% 25.4 7.47 16.8 I." 4.9 1.55 0.97 

" 23.6 6.94 15.7 I." 4.5 1.52 0.97 
A 3 5,5 " 21.8 6.40 14.7 1.51 4.2 1.50 0.97 

% 20.0 5.86 13.6 I 1.52 3.9 1.48 0.97 

I % 18.1 5.31 12.4 1.53 3.5 1.46 0.98 
)l 16.2 4.75 11 .3 1.54 " lA3 0.98 
)Ii 14.3 4.18 10.0 1.55 2~ 1.41 0.98 
% 12.3 3.61 8.7 1.56 2A 1.39 0.99 

% 19.9 5.84 8.1 1.18 3.0 1.29 0.77 

" 18.5 5.44 7.7 1.19 2.8 1.27 0.77 

" 17.1 5.03 72 1.19 2.6 1.25 0.77 
% 15.7 4.61 6.7 1.20 2.4 1.23 0.77 

A 4 4<4 % 14' 4.18 6.1 121 2.2 1.21 0.78 
)l '" 3.75 5.6 1.22 2.0 1.18 0.78 
)Ii 113 3.31 5.0 '" 1.8 1,16 0.78 , 
% ,. 2.86 4.4 123 1.5 1.14 0.79 

" 8.2 2AO 3.7 1.24 1.3 1.12 0.79 
l4 6.6 1.94 3.0 1.25 1.0 1.09 0.79 

ICICam Oll'le Steel Company on ly. 
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~ 
EQUAL ANGLES L 

• L_._~ ELEM ENTS ._. 
ELEMENTS OF SECTIONS a '. 

- Weight hu .... 11 1·1l11d ""11 2·2 ""1,3-3 

""'" ~~ 
w • I S 110:1 .. ,~, "' ... , , r min. ------

Inch.. In. ....... In." In.' , .. ,,' , .. , •. 
---

" 17.1 5.03 5.' 1.02 2.' 1.17 0.67 
li 16.0 4.69 5.0 1.03 2.1 1.15 0.67 
~ 14.8 4.34 4.7 1.04 2.0 1.12 0.61 
% 13.6 3.98 4.' 1.04 1.8 1.10 0.68 , 

'" 12.4 3.62 4.0 1.05 1.6 1.08 0.68 A 5 3J.1 )(3~ )i 11.1 3.25 ,., 1.06 1.5 1.06 0.68 
hi 9.8 2.87 ,., 1.07 1.3 1.04 0.68 
% 8.5 2.48 2.9 1.07 1.2 1.01 0.69 
% 7.2 2.09 2.5 1.08 0.98 0.99 0.69 
li 5.8 1.69 2.0 1.09 0.79 0.97 0.69 

% 11.S 3.36 2.6 0.88 I.' 0.98 0.57 

'" 10.4 3.06 2.4 0.89 1.2 

I 
0.95 0.58 

)i 9.4 2.75 2.2 0.90 1.1 0.93 0.58 
A 7 , , , 

II 8.' 2.43 2.0 0.91 0.95 0.91 0.58 
7.2 2.11 1.8 0.91 0.83 0.89 0.58 

~ '.1 1.78 1.5 0.92 0.71 0.B7 0.59 
4.9 1.44 1.2 0.93 0.58 0.84 0.59 

)i 7.7 2.25 1.2 0.74 0.73 0.81 0.47 
hi '.8 2JJO 1.1 0.75 I 0.65 0.79 0.48 

II 5.9 1.73 0.98 0.75 0.57 0.76 0.48 
A 9 2J,<l 12}i' 5.0 1.47 0.S5 0.76 0.48 0.74 0.49 

~ 4.1 1.19 0.70 o.n 0.39 0.72 0.49 

'" 3.07 0.90 0.55 0.78 0.30 0.69 0.49 
)i 2.08 0.61 0.38 0.79 

I 
0.20 0.67 0." i, 5.' 1.56 0.54 0.59 0.40 0.66 0.39 

II 4.7 1.36 0.48 0.59 0.35 0.64 0.39 

All 
" 2 

3.92 1.15 0.42 0.60 0.30 0.61 0.39 
~ 3.19 0.94 0.35 0.61 0.25 0.59 0.39 

'" 2.44 0.71 0.28 0.62 0.19 0.57 0.40 
)i 1.65 0.48 0.19 0.63 0.13 0.55 0.40 

'" 3.39 1.00 0.27 0.52 0.23 0.55 0.34 

A12 l~ xl~ ~ 2.n 0.81 0.23 0.53 0.19 0.53 0.34 

'" 2.12 0.62 0.18 0.54 0.14 0.51 0.35 
)i 1.44 0.42 0.13 0.55 0.10 0.48 0.35 

l }<l Xl }<l 1 

~ 3.35 0.98 0.19 0.44 0.19 0.51 0.29 

'" 2." 0.84 0.16 0.44 0.16 0.49 0.29 
A13 )4 2.34 0.69 0.14 0.45 0.13 0.47 0.29 

'" 1.80 0.53 0.11 0.46 0.10 0.44 0.29 
)i 1.23 0.36 0.08 0.46 0.07 0.42 0.30 

~ 2.33 0.68 0.09 0.36 0.11 0.42 0.24 

A15 l Ux l U 1.92 0.56 0.08 0.37 0.09 0.40 0.24 ,. 1.48 0.43 0.06 0.38 0.07 0.38 0.24 
)i 1.01 0.30 0.04 0.38 0.05 0.35 025 

)4 1.49 0.44 0." 0.29 0.06 0.34 0.19 
A16 1 , 1 '" 1.16 I 0.34 0.03 0.30 0.04 0.32 0.19 

, )i 0.80 0.23 0.02 0.31 0.03 , 0.30 0.19 
-~-
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ANGLES-UNEQUAL LEGS 

, , 

A16 
y. ... 1 

A53 
!-; . .. 1 

A20 
% •• 1 

A 21 
~I '· 1 

A23 
~. '-7. 

A24 
~, .. 'x, 

O IAGFl:AMS SH OWI NG MI N IM U M DIMENSLONS I N I NCHES 



ANGLES-UNEQUAL LEGS 

.1', / .... 
/ ' 

I
· , 

" ., .'> , 
/ , 

<" ' , >-

A27 
Y. .. 'K, 

A29 
Yo •• 'X • 

~ . -, 
"', ,). 

.. / .... 

/ ' .", 

~ ~ ., 
, "' 

'I" ' 

~ , '>, , , 
> .. I .... 

OIAGRAMS SHOW ING MINIMUM DIMENSIONS IN INCHES 

•• 

A624 
k,·· Y" 

A39 
!{wy. 

A 645 
y, ••• Yo 

A37 
y. ... % 

A270 
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I 

L 
I 

UNEQUAL ANGLES 

~L ELEMENTS 

~ . -- - --- ·r' 
ELEMENTS OF SECTIONS ' ____ 1 

,I -8 

Thkk_ W6Ijlht "" ~I. l-1 ArI. 2_2 "'". ,~ .. ... .- ~ • 
IMI •• ,~ ....... I , S , I , S Y , .... 

,~. , •. Lb •. In," In," ,. 1ft." , .. In.- ... In." , •. , . 
--

I 44.2 13.00 80.8 2.49 15.' 2.65 38.' 1.73 8.' 1.65 1.28 
~ 41.7 12.25 76.6 2.50 143 2.63 36.8 1.73 8.4 1.63 "'8 
% 39.1 11.48 n.3 2.51 13.4 2.61 34.' 1.74 7.' 1.61 128 
~ 36.5 10.72 IiT.9 2.52 12.5 2.59 32.S 1.75 7.4 1.59 1.29 

A18 8,. " 33.8 9.94 63.4 2.53 11.7 2.56 30.7 1.76 •. , 1.56 1.29 
% 31.2 9.15 58.8 2.54 10.8 2.54 28.6 1.77 6.4 1.54 1.29 
% 28.5 8.36 54.1 2.54 ,., 2.52 26.3 1.77 5.' 1.52 1.30 ,. 25.7 7.56 49.3 2.55 8.' 2.50 24.0 1.78 5.3 1.50 1.30 
fi 23.0 6.75 44.3 2.56 8.0 2.47 21.7 1.79 4.8 1.47 1.30 
J, 20.2 5.93 39.2 2.57 7.1 2.45 19.3 1.80 4.2 '.45 1.30 

1 35.7 110.5:0 66.2 2.51 13.7 3.17 7.8 0.86 3.0 0.92 0.73 
~ 33.7 9.90 62.9 2.52 12.9 3.14 7.4 0.87 2.' 0.89 0.73 
% 31.7 9.30 59.4 2.53 12.2 3.12 7.1 0.87 2.7 0.87 0.73 
% 29.6 8.68 55.9 2.54 11.4 3.10 '.1 0.88 2.5 0.85 0.73 

A 53 Sx3y':' " 27.5 8.06 52~ 2.55 10.6 3.07 '.3 0.88 2.3 0.B2 0.73 .' 25.3 7.43 48.5 2.56 9.8 3.05 5.9 0.89 2.2 O.BO 0.73 I " % I 23.2 6.80 44.7 2.57 '.0 3.03 5.4 0.90 2.0 0.78 0.74 ,. 21.0 6.15 40.8 2.57 8.2 3.00 5.' 0.90 1.8 0.75 0.74 
fi 18.7 5.50 36.7 2.58 7.3 2.98 4.5 0.91 1.6 0.73 0.74 
J, 16.5 4.84 32.5 2.59 6.4 2.95 4.1 0.92 1.5 0.70 0.74 

1 32.3 9.50 45.4 2.19 10.6 2.71 7.5 0.89 3.0 0.96 0.74 
% 30.5 8.97 43.1 2.19 10.0 2.69 7.2 0.89 2.8 0.94 0.74 
% 2B.7 8.42 40.8 2.20 '.4 2.66 '.8 0.90 2.' 0.91 0.74 
% 26.8 7.87 38.4 2.21 8.8 2.64 6.5 0.91 2.5 0.S9 0.74 

, " 24.9 7.31 36.0 2.22 8.2 2.62 6.1 0.91 2.3 0.87 0.74 
A 19 7x3~ % 23.0 6.75 33.5 2.23 7.6 2.60 5.7 0.92 2.1 0.85 0.74 

% 21.0 6.17 30.9 224 7.0 2.57 5.3 0.93 2.0 0.82 0.75 

'" 19.1 5.59 28.2 2.25 6.3 2.55 4.9 0.93 1.8 0.80 0.75 
4 17.0 5.00 25.4 2.25 5.7 2.53 4.4 0.94 1.6 0.78 0.75 
J>. 15.0 4.40 22.6 2.26 5.0 2." 4.0 0.95 1.4 0.75 0.76 
li 13.0 3.80 19.6 2.27 4.3 2.48 3.5 0.96 U 0.73 0.76 

1 30.6 9.00 30.8 1.85 8.0 2.17 10.8 1.09 3.8 1.17 0" 

" 28.9 8.50 29.3 ,.. 7.6 2.14 " 3 1.10 3.6 1.14 0.85 
% 27.2 7.98 27.7 1.86 7.2 2.12 '.8 1.11 3.4 1.12 M' 

" 25.4 7A7 26.1 1.87 6.7 2.10 '.2 1.11 3.2 1.10 0.86 

" 23.6 6.94 24.5 1.88 6.2 2.08 8.7 1.12 3.0 1.08 0.86 
A20 6,4 % 21.8 6.40 22.8 1.89 5.8 2.06 8.1 1.13 2.8 1.06 0.86 

li 20.0 5.86 21.1 1.90 .. 2.03 7.5 1.13 2.5 1.03 0.86 

'" 18.1 5.31 19.3 1.90 .. 2.01 6.9 1.14 2.3 1.01 0.87 
fi 16~ 4.75 17.4 1.91 4.3 1.99 '.3 1.15 2.1 0.99 OA7 
J> 14.3 4.18 15.5 1.92 3.8 1.96 5.' 1.16 1.8 0.96 OA7 
li "3 3.61 13.5 1.93 3.3 1.94 4.9 1.17 1.6 0.94 0.86 



ii"l' UNEQUAL ANGLES L 
I :R+, . " . L:f' 

I ELEMENTS 

ELEMENTS OF SECTIONS 
.1 .J 

1-
"", . .,'" ".. Alit , . , "' .. ~2 .... .., ...... .... - w • S .S I .. u ,~ ...... I , • I , , , .... 

I",. I, ... I, ' I,' I. I.' I. ,,,,' I • . I, ' • I, .. 
-- , ( 

1 28.9 '.50 29.2 1.85 7~ 2.26 72 0.92 2.9 1.01 0.74 

" 21.3 8.03 ,,. ... ,.- 2~' ••• 0.93 2.7 0.99 0.74 

" 25.7 7.55 2M 1.67 7.0 2.., 6.6 0.93 2.' 0.97 0.75 

" 24.0 7.06 24.9 U. 6.' 2.20 6~ 0.94 2.' 0.95 0.75 
~ " .• 6.56 23.3 1.89 • .1 2.1 8 5.' 0.94 2.3 0.93 0.75 

A21 6. 3! :/' % 20.6 6.06 21.7 1.89 5.' 2.15 5.5 0.95 2.1 0.90 0.75 
% 18.9 5.55 20.1 1.90 5~ 2.13 5.1 0.96 I.' 0.68 0.75 

" 17.1 5.03 18.4 1.91 '.7 2.11 '.7 0.96 1.6 0.66 0.75 
;,; 15.3 4.50 16.6 1.92 42 2.08 .~ 0.97 I.' 0.83 0.76 
)' ll.5 3.97 14.8 1.93 3.7 2.06 ,. 0.98 I.' 0.81 0.76 
h 11.7 3.42 12.9 1.94 3.3 2.04 3~ 0." 12 0.79 0.77 

" .. 2., 10.9 1.95 2.7 2.01 2.9 1.00 1.0 0." 0.77 

" 242 7.11 16A 1.52 5.0 1.71 9~ 1.14 3.3 1.21 0.84 

" ".7 6.65 15.5 1.53 '.7 1.6. '.7 1.15 3.1 1.18 0 ... 
~ 21.1 6.19 14.8 U. 4A 1.66 .~ 1.15 2.9 1.16 0.84 
% 19.5 5.72 13.8 1.54 • .1 1.64 7.7 1.18 2.7 1.14 0.84 

A" 5 • • % ,,. 5.23 12.6 1.55 3.7 1.62 7.1 1.17 2.5 1.12 0.64 

" 16.2 4.75 11.6 1.56 3A 1.60 '.6 1.18 2.3 1.10 0~5 
;,; 14.5 4.25 10.5 1.57 3.1 1.57 '.0 1.18 2.0 1.07 0~5 

J> 1,. 3.75 9.3 1.5. 2.7 1.55 5.3 1.19 I.' 1.05 0.85 

" 11 .0 3.23 ,.I 1.59 2.3 1.53 '.7 120 1.6 1.03 0.86 

" '.3 2.72 '.9 1.60 2.0 1~1 '.0 1.21 U 1.01 0.86 

" 22.7 6.67 15.7 1.53 '.9 1.79 62 0.96 2.5 1. .. 0.75 

" 
,,~ .25 lOA 1.54 ' .6 I.n 5.9 0.97 2A 1.02 0.75 

j( 19~ 5~1 13.9 1.55 '.3 1.75 5.' 0.98 " 1.00 0.75 

" 18~ 5.37 13.0 1.56 '.0 1.72 '.2 0.98 2.1 0.97 0.75 

A23 13} li 16~ '.92 12.0 1.56 3.7 1.70 OA 0." 1.9 0.95 0.75 

" 15~ 4.47 11.0 1.57 3.3 1.68 .A 1.00 1.7 0.93 0.75 
;,; 13.6 4.00 10.0 1.5. 3.0 1.66 '.0 1.01 1.6 0.91 0.75 
J> 12.0 3.53 , .• 1.59 2.' 1.63 3.' 1.01 I.' 0.68 0.76 

" 10,4 3.05 7.' 1.60 2.3 1.61 3.2 1.02 1.2 0 .. 0.76 

" '.7 2.56 ••• 1.61 1.9 1.59 2.7 1.03 1.0 0.84 0.76 

" 19.9 5.84 14.0 1.55 ••• 1.86 3.7 O.ao 1.7 0.86 0.64 
j( 18.5 5.44 13.2 1.65 " 1.84 3.5 0.60 1.6 0.64 0.64 

" 17.1 5.03 ,,~ 1.56 3.9 1.82 3~ 0~1 1.6 0.62 0.64 
li 15.7 4.61 11.4 1.67 3~ 1.80 3.1 0.81 lA 0.60 0.01 

A24 5, 3 " 
, .. 4.18 lOA 1.58 3~ I.n 2~ 0.62 1.3 o.n 0.65 

;,; 1,. 3.75 9.5 1.59 2.' 1.75 2.' 0.83 1.1 0.75 0.65 
J> 11.3 3" 6.4 1.60 2.' 1.73 ,. 0.84 1.0 0.73 0.65 
li •. , 2.66 7.' 1.61 2~ 1.70 2.0 0.64 0.89 0.70 0.65 

" '2 2.40 6. 1.61 1.' 1.66 I., 0.85 0.75 0.68 0.66 
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,I -3 

"",. Wtlgllt .... ""It 1-1 ....., ..... ...... .. , - W • I S I S 
''''- 'a' ....... , , , , ,_. 

, .... ". ~. ,,' In,' ". In,- ". ", 
" 

.. ' '". , .. 

" 18.5 5.43 10> 1.38 '.8 1.85 '.8 Ml 1.7 0.90 0.64 
li 17.3 5.1l6 '.7 1.39 , .• 1.83 , .• 0.82 1.6 0.88 0.64 

N 16.0 '.68 '.1 1.39 '.1 1.60 '2 0.83 15 0.85 0.64 
14.7 '.30 8.' 1.40 2.' 1.58 3.0 0.83 1.4 0.83 0.64 

A25 4~ x3 " 13.3 3.90 7.8 1.41 2.6 1.58 ,. 0.85 U 0.81 0.64 
J.i 11.9 3.50 7.0 ' .42 2.' 1.54 2.5 0.85 1.1 0.79 0.65 

" 10.6 3.09 8.3 1.43 2.1 151 23 0.85 1.0 0.76 0.65 

" • .1 2.67 5.5 1.44 U 1.49 2.0 0.88 0.88 0.74 0.66 

" 7.7 2.25 '.7 1.44 1.5 1.47 1.7 M7 0.75 0.72 0.66 

" 18.5 5.43 7.8 1.19 2.' U6 U 1.01 23 1.11 0.72 
li 173 5.1l6 73 1.2<1 2.8 1.34 5.2 1.01 2.1 1.09 0.72 

" 16.0 '.68 6.' 121 2.6 U2 ••• '.02 2.0 1.07 0.72 

" 14.7 4.30 6.' 1.22 2.' 1.29 '.5 1.03 U 1.04 0.12 
A26 4J;3~ " 13.3 3.90 5.' 1.23 2.1 ' .27 '.2 1.03 1.7 1.02 0.12 

J.i 11.9 3.50 5.3 1.23 1.9 125 .. 1.04 1.5 1.00 0.12 

" 10.6 3.09 ••• ' .24 1.7 123 3.' 1.05 U 0.98 0.12 

" ,.1 2.67 '.2 1.25 1.5 121 3.0 I.Il6 1.2 0.96 0.73 

" 7.7 225 3.6 1.26 1.3 1.18 2.6 1.07 1.0 0.93 0.73 

" 17.1 5.03 7.3 121 2.' 1.44 3.5 0.83 1.7 0.94 0.64 
li 16.0 4.69 6.' 1.22 2.7 1.42 3.3 0.84 1.6 0.92 0.64 

" 14.8 '.34 6.5 1.22 2.5 1.39 3.1 0.84 1.5 0.89 0.64 

" 13.6 3.98 6.0 123 2.3 1.37 2.' 0.85 I.. 0.81 0.64 

A27 "3 " 12.4 3.62 5.8 12. 2.1 1.35 2.7 0.86 1.2 0.85 0.64 
J.i 11 .1 3.25 5.0 1.25 I.' 1.33 2.' 0.86 1.1 0.83 0.64 

" .. 2.87 '.5 1.25 1.7 1.30 2.2 0.87 1.0 0.80 0.64 

" '.5 2.48 '.0 1.2. 1.5 1.26 I.. 0.88 0.87 0.76 0.64 

" 7.2 2.09 3.' 127 1.2 1.26 1.7 0.89 0.74 0.76 0.65 
)i 5.8 1.69 ,. 128 1.0 1.24 I.. 0.89 0.60 0.74 0.65 

~ 15.8 4.62 5.0 1.04 2.2 1.23 3.3 0.85 1.7 0.98 0.62 
14.7 4.31 '.7 1.04 2.1 1.21 3.1 0.85 1.5 0.96 0.62 

" 13.6 '.00 ••• 1.05 I.. 1.19 3.0 0.86 I.' 0.94 0.62 

" 12.5 13.67 '.1 I.Il6 1.8 1.17 2.8 0.87 1.3 0.92 0.62 

A26 3}.4 x3 " 11 .4 3.34 3.8 1.07 1.6 1.15 2.5 0.87 1.2 0.90 0.62 
J.i 10.2 3.00 3.5 1.07 1.5 1.13 2.3 0.88 1.1 0.88 0.62 
J> '.1 2.65 3.1 1.08 13 1.10 2.1 0.89 0.98 0.85 0.62 

" 7.9 2.30 2.7 1.09 1.1 1.08 1.8 0.90 0.85 0.83 0.62 

" 6.6 1.93 2.3 1.10 0.96 1.06 1.' 0.90 o.n 0.81 0.63 

" 5.' 1. .. I.' 1.11 0.78 1.04 1.3 0.91 0.58 0.79 0.63 

" 12.5 3.65 '.1 I.Il6 1.' 1.27 1.7 0.69 0.99 o.n 0.53 
li 11.5 3.36 3.8 1.07 1.7 1.25 1.6 0.69 0.92 0.75 0.53 

" 10.4 3.06 3.6 1.08 1.6 "3 1.5 0.70 0.84 0.73 0.53 

A 29 3y>'! x2.!A J.i ••• 2.75 3.2 1.09 1.4 1.20 1.4 0.70 0.76 0.70 0.53 

" 8.3 2.43 2.' 1.09 13 1.18 1.2 0.71 0.68 0.68 0.54 

" 7.2 2.11 2.' 1.10 1.1 1.16 1.1 0.12 0.59 0.66 0.54 

" 6.1 1.78 2.2 1.11 0.83 1.14 0.94 0.73 0.50 0.64 0.54 

" ••• 1.44 1.8 1.12 0.75 1.11 0.78 0.74 0.41 0.61 0.54 



0 0 

f ·X ..... l L I UNEQUAL ANGLES • ELEMENTS 

• . . .~-: 

., ELEMENTS OF SECTIONS 

Thick· Wel~t .... ""It,·, "" , 2-2 ... ~ 
s.,tion So. - ~ • I S I S Ind .. ,~ ... , ... , , , y rm'l\. 

'M>. ,. ... ". In.' ". In,' ". In.' ". In.' ,. ... 
-~ 

'" '.5 2.78 2.3 0.91 1.2 1.02 1.4 0.72 0.82 0.77 0.52 
» 8.5 2.50 2.1 0.91 1.0 1.00 1.3 0.72 0.74 0.75 0.52 
J1i 7.6 2~1 1.9 0.92 0.93 0.98 1.2 0.73 0.66 0.73 0.52 

A 32 3x2~ % 6.6 1.92 1.7 0.93 0.81 0.96 1.0 0.74 0.58 0.71 0.52 

'" 5.6 1.62 1.4 0.94 0.69 0.93 0.90 0.74 0.49 0.68 0.53 
){ 4.5 1.31 1.2 0.95 0.56 0.91 0.74 0.75 0.40 0.68 0.53 
J1i 3.::J9 1.00 0.91 0.95 0.43 0.89 0.58 0.76 0.31 0.64 0.53 

» 7.7 2.25 1.9 0.92 1.0 1.08 0.67 0.55 0.47 0.58 0.43 
J1i .. 2.00 1.7 0.93 0.89 1.06 0.61 0.55 0.42 0.56 0.43 

A 33 , , 2 % 5.' 1.73 1.5 0.94 0.78 1.04 0.54 0.56 0.37 0.54 0.43 

" 5.0 1.47 1.3 0.95 0.66 1.02 0.47 0.57 0.32 0.52 0.43 
){ 4.1 1.19 1.1 0.95 0.54 0.99 0.39 0.57 0.26 0.49 OA' 

'" 3.07 0.00 0.84 0.97 0.41 0.97 0.31 0.58 0.20 0.47 0.44 

» 6.8 2.00 1.1 0.75 0.70 0.88 0.64 0.56 0.46 0.63 0.42 
J1i 6.1 1.78 1.0 0.76 0.62 0.85 0.58 0.57 0.41 0.60 OA2 
% 5.' 1.55 0.91 0.77 0.55 0.83 0.51 0.58 0.36 0.58 0.42 

A 35 2~ x2 " 4.5 1.31 0.79 0.78 0.47 0.81 0.45 0.58 0.31 0.56 0.42 
){ 3.62 1.06 0.65 0.78 0.38 0.79 0.37 0.59 0.25 0.54 0.42 

" 2.75 0.81 0.51 0.79 0.29 0.76 0.29 0.60 0.20 0.51 CA' ,,» 1.86 0.55 0.35 0.80 0.20 0.74 0.20 0.61 0.13 0.49 0.43 

" '.92 1.15 0.71 0.79 0.44 0.90 0.19 0.41 0.17 0.40 0~2 

A 48 * '» ){ 3.19 0.94 0.59 0.79 0.36 0.88 0.16 0.41 0.14 0.38 0.32 

" 2.44 0.72 0.46 0.80 0.28 0.85 0.13 0.42 0.11 0.35 0.33 

» 5.6 1.63 0.75 0.68 0.54 0.86 0.26 0.40 0.26 0.48 0.32 
J1i 5.0 1.45 0.68 0.69 0.48 0.83 0.24 0.41 0.23 0.46 0.32 

}4K! 3-'J A 270 % 4.4 1.27 0.61 0.69 0.42 ,., 0.21 0.41 0.20 0.44 0.32 

" " '.66 1.07 0.53 0.70 0.36 0.79 0.19 0.42 0.17 0.42 0.32 
){ 2.98 0.88 OM 0.71 0.30 0.77 0.16 0.42 0.14 0.39 0.32 
% 2.28 0.67 0.34 0.72 0.23 0.75 0.12 0.43 0.11 0.37 0.33 

% 3.99 1.1 7 0.43 0.61 0.34 0.71 0.21 0.42 0.20 0.46 0.32 

" 3.39 1.00 0.38 0.62 0.29 0.69 0.18 0.42 0.17 0.44 0.32 
A 37 2xl~ ){ 2.n 0.81 0.32 0.62 0.24 0.66 0.15 0.43 0.14 0.41 0.32 

'" 2.12 0.62 0.25 0.63 0.18 0.64 0.12 0.44 0.11 0.39 0.32 
)l 1.44 0.42 0.17 0.64 0.13 0.62 0.09 0.45 0.08 0>7 0.33 

A 645 2xl}4 ){ 2.55 0.75 0.30 0.63 0.23 0.71 0.09 0.34 0.10 0.33 0.27 

" " 1.96 0.57 023 0.64 0.18 0.69 0.07 0.35 0.08 0.31 0.27 

){ 2.34 0.69 0.21) 0.54 0.18 0.60 0.09 0.35 0.10 0.35 0.27 
A 39 l~K I ~ " 1.80 0.53 0.16 0.55 0.14 0.58 0.07 0.36 0.08 0.33 0.27 

,,)l U, 0.36 0.11 0.56 0.09 0.56 0.05 0.37 0.05 0.31 0~7 

AS24 }iK!~ " 2.59 0.76 0.16 0.45 0.16 0.52 0.10 0.35 0.11 0.40 0.26 
){ 2.13 0.63 0.13 0.46 0.13 0." 0.08 0.36 0.09 0.38 0.26 

" ,. 1.84 'A8 0.10 0.46 0.10 0.48 0.07 0.7 0.07 0~5 "6 
CCamoglo Stile t Coml)M )l only. 
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T TEES , 
EQUAL AND UNEQUAL 

j""' '-----, , ~ 
ELEMENTS ,..,L.- 1---1 

ELEMENTS OF SECTIONS 
! 

. ,,- ""II 1-1 A,I, 2-2 

Minimum WoIi/l1 .... ....... Stem TlIlclulNt . ' • n_ 
'"' o."" I 5 , , 

I ~ , , .... 
1-:- --~1_ SI.m f--;y 1-:- -1;;:.+ In,1 ~ ". .,. In. In. ~ .. In.' In.' ". " . 

EQUAL TEES 

" T . 1 
, 

6% 6% 0.40 0.45 19.8 5.80 23.5 5.0 2.01 1.76 10.1 3.1 1.32 
T 1 • • % % '" 3.97 5.7 2.0 1.20 1.18 2.' I., 0." 
T 2 • • % % 10.5 3.09 '.5 L6 1.21 1.1 3 2.1 1.1 0.83 
T 3 3 % % 7.' 2.27 1.' 0.86 0.90 0." 0.90 0.60 0.63 
T 9 3 3 % % 6.7 1.95 L6 0.74 0.90 0.86 0.75 0.50 0.62 
T 1 2% 2% % % 6.4 1.87 1.0 0.59 0.74 0.76 052 0.42 0.53 
Tll 2% 2% % % 5.5 1.60 0." 0.50 0.74 0.74 0.44 0.35 0.52 
T 1 2" 2" % % ' .9 1.43 0.65 0.41 0.67 0.68 033 0.29 0.48 
T13 2" 2" " " '.1 1.19 0.52 0.32 0.66 0.65 0.25 0.22 0.46 
T14 2 2 % % '.3 1.26 0.44 0.31 0.S9 0.61 0.23 O.2~ I 0.43 
T 1 2 2 " " 3.5

1

,.05 0.37 0.26 0.59 0.59 018 0.18 0.42 

UNEQUAL TEES 
, 

" T 5C 
5 3% % Illb 13.6 '.00 l 2.7 1.1 0.82 0.76 5.2 2.1 1.14 , 3 % '%~ lUi 3.31 2.4 1.1 0." 0.16 3.9 1.6 1.1 0 

T 5 • 5 % % 15.3 4.50 0.8 3.1 1.55 1.56 2.' I.' 0.79 
T58 • 5 % % 11.9 3.49 '.5 2.4 1.56 1.51 ~1 1.1 0.78 

DT 59 • ' % % % 14.4 4.23 7.9 2.5 1.37 1.37 2.' 1.4 0.81 
DT 60 • ' % % % 11 .2 3.29 6.3 2.0 1.39 1.31 2.1 1.1 0.80 

T81 • 3 % % 9.2 2.68 2.0 0.90 0.86 0.78 2.1 1.1 0.89 
ICIT 44 • 3 % % 7.' 2.29 1.7 0.77 0.87 0.75 1.' 0.88 0." 

T " • 2% % li '.5 2.48 1.2 0.62 0.69 0.62 2.1 1.0 0.92 
DT 63 • 2% % % 7.2 2. 12 1.0 0.53 0.69 0." 1.' 0." 0.91 
ICIT 79 3 2% % % 6.1 1.77 0.94 0.52 0.73 0.68 0.75 0.50 0.65 

T • 2% 3 % % 6.1 l .n 1.5 o.n 0.92 0.92 0.44 0.35 0.50 
IOT51 1% 2 li li 2 .• ~ o.n 0.27 0.19 0.61 0.63 0.06 0.08 1 0.92 
DT60 1% ," li )i 1.2, 0.37 OOS OOS 0.37 0.33 0.04 0.05 0.32 

ICI Ca rnllg le St~1 Comllany only. 



0' I ' [rJ il/ ZEES 

'-,~ !-' ELEMENTS OF SECTIONS 

,j , 

Sill ..... 1. 101 """2-2 "'-1. 3-3 
W .. !jtI1 ku 

,."" ,,,,, ..... w • 
,",U 

,,,. 
"~ .. ,~ ,- [ S , [ S , , ~. 

,.- '"- ,.- U>. ,., ,.' ,.' ,.- ,.' In," '"- ,.-
6" 3" " 34_6 10.1 7 SO,2 16.4 2.22 19~ 6,0 1.37 0~3 

Z 3 6Jii 3% % 32.0 9.40 46.1 151 2," 17.3 5,5 1.36 0.2 
6 3J-l " 29A B.63 42.1 14.0 2.21 lOA 4,9 ' ,34 0.81 

6" 3" " 28.1 8.25 43.2 14.1 a, 16.3 5,0 1.41 0,84 
Z 2 6Jii 3% " 25.4 7.46 38.9 12.8 228 14.4 4,4 1.39 0.82 

6 3J-l % 22_8 6,68 34,6 11.5 228 12.6 3,9 1.37 0.81 

6" 3" J-l 21 .1 6.19 34A 11 .2 236 12.9 3_8 1.44 0,84 
Z , 6" 3% 1> 18.4 5.39 2U 9,8 2.35 11.0 33 '.43 0,83 

6 3" % 15.7 4.59 25.3 8_' 2.35 9_' 2,8 1.41 0,83 

5)1 3% % 28A 8.33 28.7 '12 1.88 14A 4A 1.31 0.76 
Z 6 5)1 ", ~i 26.0 7,64 26.2 103 1.85 ,,. 4A 1.30 0.74 

5 3)i " 23.7 6.96 23.7 '-' 1.84 11.4 3,' 128 0.73 

5)1 3% " 22_6 6,64 24.5 9_6 1.92 12.1 3,' 1.35 0_76 
Z 5 5Jii 3» " 

2Q,2 5_94 21.8 8_' 1.91 10.5 3,5 1.33 0.75 
5 3M J-l 17.9 5.25 19~ 1-7 1.91 9.1 3,0 1.31 0.74 

5)1 3% J> 16.4 4.81 19.' 7_' 1.99 9~ 2,' 1.38 o,n 
Z 4 5Jii 3% % 14.0 4.10 16~ 

,_. 1.99 7_7 2,5 1.37 0.76 
5 l U" S 11.6 3,40 13.4 5_3 ',98 ,~ 2,0 1.35 0.75 

4)1 3ll U 23.0 6.75 15.0 7,3 1.49 11.2 4_0 1.29 0.68 
Z , 4Jii 3" " 20.9 6.14 13.5 ,,' lA8 10.0 3,6 127 0.67 

4 3Jii % 18.9 5.55 12.1 6,1 ' A8 8,7 3,2 '.25 0.66 

4" 3ll % 18.0 5.27 12.7 6_2 1.55 ' ,3 3,2 1.33 0_68 
Z 8 4" 3)1 J-l 15.9 4_88 11.2 5,5 1.55 8,0 2,8 1.31 0.67 

4 3" J> 13.8 4.05 9_7 4,8 1.55 6,7 2A 1.29 0.66 

4Ys 3% % 12.5 3.66 ',6 4,' '_62 6,8 2,3 1.36 0.69 
Z 7 4" 3" % 10.3 3.03 7,' 3,' 1.62 5,5 1.8 '_34 0.68 

4 3Jii )i 8,2 2.41 6,3 3.1 1,62 4,2 '_4 1.33 0.67 

Z12 3Jii 2U % 14.3 4.18 5,3 3.4 1.12 5,7 23 1.17 0,54 
3 2% J-l 12.6 3.69 4,6 3,1 1.12 4,9 2,0 1.15 0_53 

Z 11 3Jii 2U J> 11 .5 336 4_6 3_0 1.17 4_8 ' _9 1.19 0.55 
3 2" % 9,8 2.86 3,9 2,' 1.1 6 3,9 '_6 1.17 0.54 

Z 10 3Jii 2~ % 8,5 2.48 3,6 2,' 1.21 3,6 lA 121 0.56 
3 '" )i 6_7 1.97 2,9 ,-, 1.21 2,8 1.1 1.1 9 0.55 
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CARNEGIE STEEL SHEET PILING 

M1l4 

~
' 
" A ' .---~ , ---.1.....--- "" ... 

__ o j 

L ________ • ________ -.! 

. __ ~" ,_ ~t l1~~_I 11~~.~ 
~m ___ . -------- __ • 

...... ~W:t ,,-
,~ ... - • 
'''a n", Foot , ..... I 

" ". ""- .. , .. , 
ClM 114 16 )j 33.3 9.80 46.10 
ICIM 111 " ~. "_3 8.63 18.66 
CM 11~ " ~~~ ,~. 12.51 ... 84 
CM'~ 14 )j '" 10.84 25.74 
tiM 11 " )j 30.6 8.99 4.51 
IClM 11 " )i ,., 10.65 6,00 
ICIM 10 15 )j ,., 11 .29 ." eM'. 15 )i , .. '~58 ." 

5 
,.' 

14.60 
7.74 

20.34 
'~34 
'.50 
3.26 
4.10 
4.10 

hl lU 

~, . " 0", _ ______,.~ 

~ --- - - -----•... -------

"100 

'~; "'--1 
--;~.. --~--- .-~. 
/, ---~ . \o_ _________ a·· ___ ___ , 

-'~ M 107, M 108 ~'';' ._ . ~ , 
" --- j . -------- ,,------ , 

SlngI. Section .... Ftotol Wall 

~ ...... 5 
w_ 
.... w 

• • • ,.' .. " 
16 '" 5 10.95 250 

" '" 3)j ... 22.0 
16 '" • 15.26 32.0 
14 au 3» ... 30.4 
16 '" lI*t 1.88 23,0 
16 '" 11%2 ... 27,' 
15 3" ..... 3,26 3.7 
15 3" . . ... 3.28 34.' 

CAR CENTER SILL SECTION 

1:- -- --, 
1 
I 

• 
W, ... Wid", Thlel!_ AleIII-1 ..... 11202 ..... , .... o • ... " 

._. ,- ,., " .... WoO I 5 , , I 5 , , 
... .... In.a ". ". ,,' In," 

" 
,. ,,' ,.' ,. ". 

B 112 " 40.3 11.n l U .7 I~&I 238.1 31.9 4.51 '.54 21 .8 .. '_36 ." 
CCamogie Steel Company only. 
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CROSS TIES 

, , 

-1-__ . __ I-------.!, 
; 

- j 

I, • -
"- w ..... .... ..... -- Ada!·1 All. 2·2 ...... -...... • - • • .... ...... ,~ ...... 

'" --- w .. I S , , I S , 
'". ~. .. ' ••• , .. ... ,.' ,.' I-;;:- , •. ,.' ,.' ,. 

- . 
DM29 5." 24.0 7.01 5.0 8.0 .375 35.4 11.3 2.25 2.38 16.8 ,., 1.55 
&:1 M 21 < .. ,<1.0 5.71 ' .5 ao .250 '0' &, ~33 2.33 14.9 ~, 1.62 
D M25 4.25 14.5 4.1 0 '.0 ., ., .. 13.0 .. 1.78 1.88 &1 ., 1.22 
" M24 ~oo a' u, ~o '.5 .203 '.2 ~5 1.24 1.32 U 1.3 1.03 

i' Lff -T-=tl 
'2 --' 
I 

-
0", w ...... .... w ... -- -,., ....., ..... -...... • - • • ,- ... , ... ,~ ... .... ' w --- w .. I S , , I S , 
,. ... ,.' , . ,. , .. .. ' ,.' ,. ,. ,.' ,.' ,. 

e M27 ~25 '.0 ~62 .. ' .0 .'" 1.28 0.79 070 1.62 16.8 4.8 2.53 
a M .. ~oo M l.n '.5 M .188 0" 0.51 0.64 1.41 .. U .= 
DMIS I." ,., W M ., .1 56 031 031 0" 1.00 U I.' 1.73 

1 ,2 1 

~ '2 "1 

oz_ , -w ... .... .... """- ..... ,.\ 
""" !or ...... • - • • -,- ...... , .. ....... ....... I S , , I S , 

,. .... ,.' ,. ,. ,.' ,.' ,. , . ,.' ,.' ,. 
a M 28A " ~25 0" ' Ii .141 0"" 0136 0" 050 I." 0" 1.43 
DM19A " ~ .. 0" 'Ii .125 0034 oon 0" 0.44 1.23 056 1.29 

1:1 CaruOillo Stool Company Qnly . 
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H CB SECTIONS , 
" 

COLUMNS WITH , 
ElEMENTS 

COVER PLATES -' -- , 
__ .l 

14· INCH CORE 
,--J I "---, 

I' 

.... It 1-1 AlhH T"" W .... Depth • ... • ""- '" ,. ,-.. S a'nd~ 
"'"~ I S , I , 

pet fOOl. , .. ,.. '", Fltbr In.' , .. ,", '"~ " 0" u.. ... ... 
---- --

25" 912.2 268.3 239<16 1901 9.45 .141 8129 739 5.50 ,'63 
,,~ 893.5 262.0 23084 1851 9.37 .142 7907 719 5.49 ,'66 
,,~ 874.8 257.3 22235 1801 9.30 .143 7685 699 5.47 ,368 
24;' 856.1 251 .8 21407 1752 9.22 .14~ 7463 678 5,44 .371 
2410 831.4 246.3 20593 1703 9.14 .145 7242 658 5.42 .374 

''''' 818.7 240.8 19798 1654 9.07 .148 7020 638 5.40 ,m 

"" 800.0 235.3 19017 1605 8.99 .'47 6798 618 5.37 .381 

23!>j 783.0 230.3 18453 1558 8.95 .1411 6220 592 5.20 .389 
23~ 765.2 225.0 17725 1512 8.87 .149 6027 574 5.18 .392 
23" 747.3 219.8 17010 1467 8.80 .150 5834 556 5.15 .'96 
22~ 729.5 214.5 16313 1422 8.72 .151 5641 537 5.13 .399 
22!>j 711.6 209.3 15629 1378 8.64 .152 5448 519 5.10 ,403 

22!>j 698.0 205.3 15200 1340 8.60 .153 5028 503 4.95 .408 
22~ 681.0 200.3 14564 1298 8.53 ,1M 4861 486 4.93 .412 
22" 664,0 195.3 13941 1256 8.45 .155 4695 469 4,90 .416 
21 910 647.0 190.3 13333 1215 8.37 .157 4528 453 4,88 .420 
21 !>j 630.0 185.3 12737 1174 8.29 ,158 4361 438 4,85 .425 

21 % 609.6 179.3 12125 1118 8," .161l 3819 424 4.62 .423 
21Ji: 584,' 174.6 1t602 1082 8.15 ,162 3698 4t1 4.60 .425 
21 10 579.0 170.3 11090 1047 8.07 ,163 3576 '97 4.58 .429 
"'910 563,7 165.8 10592 1012 7.99 ,I " 3455 384 4,56 .432 
2O!>j 548.4 161.3 10104 9n 7.91 .165 3333 '70 4.55 .436 

20~' 534.1 157.1 9582 944 7.81 .160 3336 371 4.61 .424 
20~ 518.8 152.6 9124 910 7,73 ,163 3214 357 4.59 .427 
19910 503.5 148.1 86n 876 7,65 .169 3093 344 4.57 .431 
19,. 488.2 143.6 8241 84' 7,58 .170 2972 330 4.55 ,435 
1910 4n.9 139.1 7816 810 7,50 .172 2850 317 4.53 .439 
19» 457.6 134.6 7402 m 7.42 ,173 2729 30' 4,50 ,444 
t89ti 442.3 130.1 6998 744 7.33 .173 2607 290 4.48 A49 

NO TC. Welgbts do no~ Include rive"". 



...- -----I ,.- __ _ 

: : ,--~ r-' '0;" COLUMNS WITH : : i ; t '-., 
(> ., i -- COVER PLATES , " , __ a, _.., .:'J 
, " , ' --, , ' ..t. _ I , 

L i --l -----, :/ 14·INCH CORE 
'Y--T I I , '~ _____ w _____ • 

"" ... , ... 
hillel 
.,,",' 

per fOOl 

CB 146N 
426 1bs. 

CD 146 N 
426 1bs. 

CB 146N 
426 Ibs. 

w..t5i/lt 

" "'"~ per Fool 

U>, . 

912.2 
893.5 
874.8 
856.1 
837.4 
818.7 
800.0 

783.0 
765.2 
747.3 
729.5 
711.6 

698.0 
681.0 
664.0 
647.0 
6]0.0 

1~~096 
CB 146N :.~ 
426 (bl. 563:7 

C8 148N 
320 Ibs. 

. 548.4 

534.1 
51 8.8 
503.5 
488.2 
412.9 
457.6 
442.3 

Sq. In. 

268.3 
262.8 
257.3 
251.8 
246.3 
240.8 
235.3 

230.3 
225.0 
219.8 
214.5 
209.3 

205.3 
200.3 
195.3 
190.3 
185.3 

119.3 
174.8 
170.3 
165.8 
161.3 

157.1 
152.6 
148.1 
143.6 
139.1 
134.6 
130.1 

COVER PlATE Total 
SllE Oepth 

0/ Oll\lllftll 
WI~1h Tl\lelI_ Col ....... 

W P, "0" d, 

IR. In. In. L~. 

22 
22 
22 
22 
22 
22 
22 

21 
21 
21 
21 
21 

20 
20 
20 
21l 
20 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 
18 

2)j 
2)4 
2)4 
2» 
2 

2 
1» 
1)4 
1)4 
1)j 

1)j 
1)4 
1.J4 
1» 
1 

25»> 
249> 
24% 
24~ 
24% 
239> 
23% 

21 % 
21J. 
21 »> 
209> 
20% 

20~' 
20» 
199> 
19% 
19»> 
19» 
18% 

33J» 
33.!4 
33» 
32% 
32% 
32)j 
32»> 

31 % 
31 )j 
31 »> 
31 » 
30% 

30.!4 
30~ 
29~ 

" % 
29)j 

2BJM 
28 
2". 
27% 
27}' 

27)j 
26% 
26ji 
26% 
26% 
26% 
26» 
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DIMENSIONS 

., ...... 
, ... , 

81 - 10.0605 
t - 1.879 
f - 11.324 
c - 12.624 
d - 18.690 
b - 16.699 
p - 3.033 

al - 9.5605 
t - 1.879 
f - 11.324 
c - 12.624 
d - 18.690 
b - 16.699 
p - 3.033 

31 - 9.0605 
t - 1.879 
f - 11.324 
c - 12.624 
d - 18.690 
b - 16.699 
p - 3.033 

al _ 8.0605 

t - 1.879 
f - 11 .324 
c - 12.624 
d - 18.690 
b - 16.699 
p - 3.033 

8 1 - 8.055 
t _ 1.890 

f - 11 .324 
c - 12.624 
d - 16.810 
IJ - 16.71 0 
p - 2.093 

• 
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E LE MENTS OF SECTIONS 

In the computation of the values of structural shapes for the 
various conditions under which they arc subjected to stress, 
certain mathematical expressions aTC uSEd. In the tables of 
Elements of Sections, which precede, these values or properties 
aTC given in inch-units . 

Neutral Axis. The line, in the cross section of a beam or column 
in a state of fl exure, on which there is neither tension nor com
pression. T he neutral axis passes through the center of gravity 
of the scction when unit stresses do not exceed the elastic limit of 
the material. I n the usual position of structural sections there 
are two neutral axes , perpendicular to each other, their normal 
position with relation to the section being designated by x and y. 

Moment of Iner tia- I. The sum of the products obtained by 
multiplying each of the elementary areas of which the section is 
composed, by the square of its normal distance from a neutral 
axis of the section or from any axis of moments assumed for 
purposes of calculation. 

Seetion l\olodulus--S. The moment of inertia divided by the 
normal distance from the axis to which it refers to extreme fiber 
of the section. For the two moments of inertia, corresponding to 
the two principal axes of a section, there are also two section 
moduli. 

The section modulus is used to determine the stress in the 
extreme fiber of a section , subjected to bending stresses, by dividing 
the bending moment by the section modulus referred to neutral 
axis normal to line of force, both values being expressed in like 
units of measure. T he section modulus of a section, is obtained 
by dividing the bending stress by the allowable fiber stress, both 
values also in like units of measure. T he proper section is then 
obtained from .this section modulus by reference to the tables of 
Elements of Sections. 

Radius of Gyration- r. The normal distance from a neutral axis 
to the center of gyration, the point where the entire area is con
sidered to be conccntrated and have the samc momcnt of inCltia 
as the actual area. The radius of gyration of a section referred to 
a neutral axis, or any axis of moments, is equal to the square root 
of the quotient obtai ned by dividing t he moment of inertia, referred 
to that axis, by tbe area. 

The radius of gyration of a section is used to ascertain the safe 
load this section will sustain when used in compression, as a st rut 
or column. The unbraced length of the section in compression, 
divided by t he least radius of gyration lIr, is denominated the 
ratio of slenderness. 



GENERAL NOTATION IN FORMULAS 

The following notation applies to formulas and tables for 
elements or physical properties of sections, also to flexure formulas 
and other data given for beams under various loading conditions: 

A - Area of section, in sqUllre inches. 
n - Distanoo from center line of gravity to extreme fiber, in inches. 
I - Moment of inertia about center line of gravity, in inches-'. 
M. - Static moment, in inchcss. 
S - Section modulus, in inchcss . 
r - Radius of gyration, in inches. 
I - Bending stress in extreme fiber, in pounds per square inch . 
fb - Resistance of web, in pounds per square inch . 
E _ Modulus of elasticity, in pounds per square inch . 
L _ ungth of scction, in feet. 
l _ Length of section, in inches. 
W, WI, W:l - Supcrimposcd loads su pported by beam, in pounds. 
\\' _ Superimposed load, in pounds per unit length or area.. 
WmaI - Maximum safe load nt point given, in pounds. 
R, Rl - Heactions at points of support, in pounds. 
V _ Vertielll shear, in pounds. 
M , l\h, 1\12 - Bending moments at points given, in inch pounds. 
Mmax - Maximum bendin"g moment, in inch pounds. 
Mr - Maximum resisting moment, in ineh pounds. 
D, D1 _ Deflections at points given, ill inches. 
DmaI - Maximum deflection at point given, in inches. 

The common relations exist ing between the properties of any 
shape of uniform cross section nre the following: 

T _AT' r _ .... ,.!. 8_'!' ' . . 
The moment of inertia, h , referred to an axis not coincident 

with but parallel to the neutral axis of the section, when z is the 
perpendicular distance betwren these two axes, is: 11- 1 +AzZ 

The moment of resistance to the internal stresscs of a beam 
resisting Bexure lDust be equal to the moment of the external 
forces producing bendin g. 

Mr _ Mmu _ f~ _ f 8. 

The moment of resistance and t he bending moment must, 
therefore, be expressed in sa me units of moment, force times 
length, generally in inch-pounds. 

The modulus of elasticity is the ratio betwccn unit stress and 
the elongation caused by that stress in one unit of length, up to 
the clastic limit; for steel the modulus of elasticity is 29,000,000 
pounds per square inch. 
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ELEMENTS OF SECTIONS 

$Q UA II E 

""I. of moment. I".au, " enta 

SQUAN.; 

Ad. 0 ' "0","1.0." ..... 

:0: : : 
Ii. . , _.' , 

:.. ••.• d J 

SQUARE 

As." of .Om ..... on d lacoa.al 

-, 

T RIA-NGLI': 

Ad. of mom~nt.o t h ........ 
~nltr of ,",vll!" 

' -d---- ----, ~ [ 
: d 

'1-----1 ; 
it _ . .1 

, 
... . b •• • • ..! 

TRIANG LE 
AIl. of .... ,une. on ...... 

r-3- ------1 , 
, 

, , __ .11 
L. ___ b o_ •• j 

A -
• -
I,., 
8,., 

r ,., 

A 

• 
I ,., 
8,., _ 

r I" 

A -
• 
1,_, _ 

8,., 

A 

• 
I I" 

8,., _ 

.,., -
A _ 

• 
I 1" -

8,., _ 

. .., -

d ' 
d 

T 
dO 

" d ' 
o 

d -- _ o.288676 d 
·l iz· 

d' 
d 
d O ,-
d' ,-

d -- _ O~773!>Od oJa 

d' 
d 

7'l _ 0.707107 d 

d O 

" d' 

672 _ 0. 11 786 1 d' 

d 

.fT2 

.... ,-

" ,-
bd' ,.-
..... ,.-

d 
~ 

~IS 

"" -,-
d ..... .,-

..... 
" d 

TO 

_ 0.288(17:1d 

d 
JOt - '3 

_ 0.2311702 d 

_ 0. 4(182"d 



7. 

ELEMENTS OF SECTIONS 

a.,;c)'ANGLE A - bd 

d , - -, 
I", bd' - ,,--
a,., bd' - -,-

d 

Allie of ...... "e .. b IlIro ... 1I .,.,.1eI" 

8 : '1 -- - ;-1 , ' 

L ., : ... J 
:' ·· · b --· ·': .,., - ",12- - O.2S8676 d 

~---------------------. 

RECJ'ANGLE 

----0 ----· . ' 
: : 

:ic d , , 
, , 

IL .J, 
: : 
· ·'-b-'--

RECTANGLE 

A1Ie of moment. on dl~ ... 1 

• L ... .... __ )i 

• 
RECTANGLE 

Axl e of momenu on,. lIne 
tbro ... " .,.,nlu o f cnrllJ' 

"~~i\ ' I ·' . * .' 'j 
: / 
t _"'... . ,. b 

" 

TRAPEZOID 

Ad. of moment. IhrO"1:1l 
c:ellter of . ray;1:y 

:,, ·b,~ 

f.E.------' -----1 
I · ' --- - I ~ 
" ' .. .--.... 

~ _ .• _. b .•• _.J 

A - bd 

, - d 

I,., - bd' -,-
8,., ~" - -,-

d f,., - " - O.li77360d 

A - bd 

bd , - -vb'+d' 

1,_, - h ' d' 
6 (b ' +d') 

b ' d ' 
8,., - 6,j b '+d' 

bd 
r ,,> - ..J6 (b '+d') 

A _ bd 

, -
1,_, "" 

S,., = 

bBl,," + deoeCl , 
bd (b' ~ln ' " + ct . COOl' .. J 

" bd (b ' sin ' " + d ' COlI ' <I ) 

6 (hsln II + deo ... l 

'V b ' flIn ' " + d ' COOl' .. f L_' _ 

" 

. -
, -
8,.,_ 

r,. , ... 

dlb + b,) , 
d eb, + 21.» 
3 (b + h,) 

,, -
d' (h ' +" bb, + h,') 

36 (b + b,) 

d' (I.>' +" bb, + b, ' ) 
12 (b, + 21.» 

II (I.> + 2b,) 
3 (h + b ,) 

d ",C(O",C+C,;;;",C, o+,,~,o") 
6 (b+ b,l 
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ELEMENTS OF SECTIONS 

. 

RDOULAK POLYGON ADo rI. _II UnoocIro __ 

~ .. 

ORCLE 

Ad. of MI .. _t. 
I~ ...... II .... ter 

,48-- ~---:l . : 
i .. ____ .. , 

IIALY ClRCl..£ 

, 
.' 

1.: • .1. of m" .. enblh.-.II 
CCIOwr o f pw. .. Il1' 

.j,Q:: , ---. I : ,. ' 
Io-----d,----+ 

A 

• -
t ,., 

8,., 

r •• , 

A 

• -
1,_, _ 

8,., 

f,., -
A 

• -
I,., 

8, .• -
r", 

DALI' ECLIPSE 

A t :r.b 

m " Or 

'N - ~ .... b · 'N -
0.. - alb cr-~ .. ) 
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ELEMENTS OF SECfIONS 
Ad .. of lIoment8 through Center of Gra"ity 

A _ d"-d,' 
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"Id,'-(I,') - • 
• --'" " ~-d, ~ , :"'dj ",": • -, 

]~} 
d' d,' 

~ 4 ...- <i . I"'--rr- t~ __ ~:_~: . ... -.. (<I"-d,') .. : ", d· ........ , · t S",oo"'"""ii<r So .. (d'-<l,') 

:'---d---': .. -~ 
r,. ,_ \@"+d,' Vd'+d,1 .,.,----

" • 
A - w b,d, A _bd ,., 

:{raF 
d 

I ' 
d 

• -:r • -, 
~. •• ~. I, 

bd"-b,d,' , . bd' """ 1, .. -

" d ;T- .. -~ I, .... 

" , ~ , 
bd"-b,d,' 

• I 1 • 
bd"-2ac' . , S, •• _ ' . , . 8,., -" . "" t. ~ t. .. . . , , - .,.,_ "'\jbd"-b,d" .... - b --, r, •• _ ~0-2ae> 

12A ,n 
--

A -2d~,+at A _ t (a+b) 

0' 
d't'+I"a Id't+ ~l>a. 

• - A .. 1 ... - . ·' '': • - A 

~ . .': 2~,d'+ a,", .'~' .,.,-UI'+at" " , 1,.,- A>' , " , '. , 
' I It , ; 1 --""il j , 
t . ~ t 8"' - ;r-x L, ' "l'l 8"'- <1-" - , . , 

I 
1o-'--b --'.,01 , 

·",,, U r,.,_ VJ; 
A A 

-- ---
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. t·.,. jA +1I,'\' + .... (.-j, ,) 
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~. 

. ,I 
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I , .. 1 ,lIIn"+ 1000II" 
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I, .. !,COIt ' + l .lJIn " !l I , 1..,)0. - -- r,;COU 

.. M(:,eln H t;OOOIf) " , , 
-M(r.linH f;eoII') , 
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FORMULAS FOR ELEMENTS OF ROLLED SECTIONS 

The formulas on the following pages are for the computation of 
the elements of tbe sections as tabulated on preceding pages, and 
arc based upon the theoretical straight-line dimensiolls, treating 
the sections as made of simple geometrical figures, rectangles, 
triangles, etc., with or without an allowance for fillets and round
iogs in accordance with the reJlowing rules: 

C B Sections. Areas and Elements Ilrc bnsed upon rectilinear 
dimensions, with allowance for fillets, which wit h these sections arc 
assumed to be of paraboli c contour. 

The weights arc based upon the total area wit h allowance for 
fillets. 

Beams and Channell. Standard Americnn Sections. Areas and 
Elements arc based upon rectilinear dimensions, without allowance 
for fillets and roundings. 

The weights are based upon the total area with allowance for 
fillets and roundings, in accordance with t he rulcs adopted by the 
Association of Am6rican Steel :Manufacturers. 

Anglea, Tees and Zeea. Areas and Elements are based upon 
rectilinear dimensions, v.ithout allowance for fillets and roundings. 

Weights are based upon the net area with a certain allowance 
for fill ets and roundings, in accordaoce with the rules adopted by 
the Association of American Steel Manufacturers. 

Bulb Angletll. Areas and Elements arc based upon rectilinear 
dimeosions with allowance for fillets and roundings. The formulas 
given are applicable only to the British Standard Sections. 

Weights arc based upon the total area with allowance for fillets 
and roundings. 
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ELEMENTS OF SECTIONS 
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ELEMENTS OF SECTIONS 
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COa.1POUND SECTIONS 

"Ioments of l ner tia, Section Moduli, and Radii of Gyration 
The moment of inertia of • compound eeelion about its neutralaxia i, equal to the 

IJUm of the moment of inertia, I, of the component puts about axN through their 
own ocn!l:l,. of gravity, plua the uea.e A, of the component parts multiJ)lied by the 
Ilquaree of the diat.&ncee I, of their own oen~1'8 of gravity from the neutral lUi. of 
til" oo"'I.o;)U"U OIl,clio;m, Or 

AXIS I-I 

AXIS 2-2 

," , 
Mornentorlncrtia I , _ I +A~I 

Section Modulus 8, _ ...!.L. , 
RadlUII of Gyration r , - v-!: 

l':x.u.PL. 1. RequIred the mOm(lnUl or Inertia 
and the -cctloo moduli about U/!II 1-1 and 2-2 o f 
• eoml)()Und IIOC1.Ion to bo UICd U .. girder, com-,' I Web Plato 33"J )i" 

" 1'lar4!:8 Angll!ll 6":l.4"a h" 
2 nange Platell 14",,-,," 

bulng the I>rOpertictl on the groa area. 
~tlon. 

or tho 

Determlno tho dlstanceo, ll. or tho c:cnwr lines 
of Kl'avity o f 1)laW>! and anglol, from tho neutra l 
&",011 of tho compound IIOCtlon. fl'(>m tho dl1nt'lI_ 
.Ionm lI\vell, then ror 

I , .• or U""4"" ~f ' Angle. _ 4 " 7.5 30.00 Inel.eo' 
5702 46 " A". or U ""4",, H" " _ 4" 6.86"15.72' 

I. of 1-33""lL" I'lat.e _ 1" f).50" 33' 
1 1" 12 

1
"

, of 2-14",,)(" " - " 14tO.75' 

" A,,2 of 2-14"",," " _ 2" 10.50 X 17.125'0 
Moment of Inert ia. sro- .cellon 

Section Modulus. " " 
13479.40 - 17.50 

I ~ or 4-6"x4"x~" Anglca _ h 21.1 
Az2 or U""4""~ " " _ h 5.86:12.281 

I .... of 1-33"" ~" I'l&t.e - " 33,,0.50" 

" l .... ofZ·14""U" " - " 0.75"14" 

" Moment of Inertia, groM .cetlon 

Section ModulUII, " " 
640.50 - , 

_ U1l7.38 

0 .98 .. -- 6158.58 " 
13479.40 Inch.,.. - 770.U Inchca' - 64.40 "ichea' - 121.86 " - 0.34 " 

-~ " 

540.601nchCIII· - 78,51 Incheol 

If it ia desired to calculate the properties of the net !leCtion, vii., to deduct the 
area of tile rivet holes, prooocd ... folio ..... , ",,"ming that 1" holes for ~" rivett IU'II 

to be dedveted Illld that not more WAIl one rivet will be driVl!lI ill &ny one leg of the 
angle. in the urne plane of the !leCtion. 

AXIS I-I I,., of gJ'OIII!I .ecUon _ 13479.40 locheo' 

Doduct l ,.,or4-1",,1.375" Rec'-"gleo _ 4" 1x~.~751 0.87 

" A". 014-1 ""1.375" " _ 4" 1.375x16.8125' - 1<»4.63 " 

" Il-Iof2-1",,1.75" " -,. 1.75,, 1' 0." " 

" -
" A~' or 2-1 ""1.75" " - 2,,1.75"14.25' - 710,72 " 

Moment of locrtla, net a(lCtion 112 12.80Inchell' 

Section Modull1ll, " " 
11212.80 

040.74 Ineheol - 17.50 -
AXIS 2--2 I .... o r gl'Oa 86Ctloo - 640.50Incheo' 

Doduct l ~or4-I ",, 1.375" Reetana1eo _ h 1.375"1' 
0." " 

" -
" Az' or 4-1 "" 1.376" " _ h 1.375,,3.75' - 77,34 " 

" I~ of 2-1 ""1.75" " - " h1.7f>1 
0 .89 " 

" -
Moment or Inertia. ne1. MICtion 470.90 lnebea' 

8ecI.Ioo 11.10<11111111, " " 
470.90 07.271DcheP - , -

, 



AXIS 1-1 

AXIS 2-2 

AXIS I -I 

AXIS 2-2 

COMPOUND SECTIONS-Coneluded 

EXA"'''L'' 2. Required tho moment.. or I"crlb 
ami radII of gyrnthm about UC>I lo t and 2-2 of a 
column seo:tion composed all follow.:_ 

2 Channcl.!l 12" x 30 pOUOOI per toot, 
2 .'Iango Plates \4" x","", 

propert ies \0 00 ba.sod on tho gIQIO!I IOCtlon, no 
':oouctlon being made for bolos. 

Determlno the dlstancos. z, o f oantor Hiles of 
gravity tor tile varJoWl IICCtiollJl from tho neutral 
UCI! 1-1 and 2.2, In 8.C(:Qrdancc .. tth the d lmen-
610llll gi ven, thon for 

h " ..,t 2·12" Channel. 30 Il>lI. _ .2 x 161.2 
14 x 0.75" 

322.40 Inehes' 

0.98 h-, of 2'14""~" Platca 

Ax' (It 2-14"x ~" _ .2 :I 10.5 " 6.3751 _ 853.45 

M oment or I nertia, grQ8S soctJon 

Radius (It Oyrnthm. .. 

"., o f 2-12" Channels 30 l bo!. 
Ax' .,( 2-12" C hannels 30 \boI. 

10 .. , of 2-14"x~" J'late! 

Moment ot inunl .. , gr'088 IMlCtIQn 

Radlu" of Gyration , 

V 1176.83 
38.$S 

" 8.79 x 4.17' 
0 .15 x 141 

" 

1176.83 InchOll' 

5.52Inche:. 

10.40 rllches' 
306.70 

343.00 

659. 10 iuch08< 

4.13 I nch08 

EXAM'1.': 3. Required tho radii of g)T&tion 
about a XCI! 1-1 and 2-20fa 8truteECtlonC()mpOllOd 
118 follow.:-

4-6" x 4" x ~ " Angles lattlocd by ~ .. ' bars. 
properties to be based on t he ~ eECtlon or 
angi<Ja. no daductlons being made for rh"ct holes 
nor any allowanC(\ for lattlre ba. ... 

Determine the dl.taIlCOll. z. c r ronter lines of 
gravit y of angles from ncutral a~es I -I and 2-2 
In acconlanre " 'Ith t hedlmcnslom given. thon fOf" 

1,-, of 4-6":14":I~" Angles _ 4 :14.9 
Az' of 4-6":14":I~" _ 4 :I 3.61 x 5.06' 

Moment of Incr'Lla. gTOSIlJeCtion 

Rad lWl of Gyration, .. 389.32 
14.44 

19.60 Inches' 
36D.72 

389.32 Inches' 

IUD Inches 

From tables of radII of gyration for 2 angles placed back to back 
ax'" 2-2. H " apa.rt. r .... o f 4-6":1 4":1 ~" angll,lllZ= 2.{l7 InchCl!. 

Whore sectioll8 Ilrc ll8Semblcd without any web or flange plates, 118, for 
example, latticed channel columns or latticcd angle atruts, the radius of 
gyration, r,_, can be readily obtained, without considcring the moment of 
inertia from the radius of gyratioll, r of one section aoout its r.eutralaxis, and 
the distance, z, between the center of gravity of the section and the nautral 
axis parallel to the axis of section . 

• ,-, _ V i +A Az' , Whero! _ rl. and r,-, _ ~ 

ThUll, In the above cxample, 

n', _ YI .17'+5.001 _ 6. 19InChCII. 

81 
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MOMENTS OF INERTIA OF RECTANGLES 

IN W IDTHS FROM 'I. TO 'Is INCH AND 1 INCH 

i' NEUTRAL AX IS T H ROUGH C ENTER NO RMA L TO DEPT H 

This and the following table may be used in computing the MomCIlU! of 
Inertia of Plate Girdc1'6, Columne nnd Qthcr compound sections in whil'l h plat.cfl 
are uacd. 

..... Width, Indl .. ,- !4 ,. H J> H ,. H , 
1 .021 .026 .031 .037 .042 .047 .052 .083 
2 .167 .208 .SO .292 .333 ~75 A17 .667 
3 .563 .703 .84' .984 1.125 ' '''6 lA06 2.250 

• 1.333 1.667 2.000 2.333 U67 3.000 3.333 5.333 

5 2.604 3.255 3.906 40557 5.208 5.85' 6.51 0 10.417 
6 '.500 5.625 6.750 7.875 '.000 10.125 11.250 18.000 
7 7.148 8.932 10.719 12.565 14.292 16.078 17.865 ".583 
8 10.667 13.333 16.000 18.667 21 .333 24.000 26.667 42.667 

• 15.188 18.984 22.781 26.578 30.375 34.1n 37.969 60.750 

10 20.833 26.042 31.250 36.458 41.667 46.875 52.083 83.333 
11 27.728 34.662 . 41.594 48.526 55.458 62.391 69.323 110.917 
12 36.000 45.000 ".000 63.000 n.000 81 .000 ".000 144.000 
13 45.n1 51.214 68.656 80.099 91.542 102.984 114.427 183.083 
14 57.167 71Asa 85.750 100.042 114.333 128.625 142.917 228.661 . 
15 70.313 87.891 105.469 123.047 140.625 158.203 175.781 281.250 
16 85.333 106.667 128.000 149.333 170.667 192.000 213.333 341.333 
17 102.354 127.943 153.531 179.120 204.708 230.297 255.885 409.417 
19 121.500 151.875 182.250 212.625 243.000 273.375 303.750 486.000 
19 142.896 178.620 214.344 250.068 285.792 321.516 357.240 5n.583 

20 166.667 208.333 250.000 291.667 333.333 375.000 416.667 666.667 
21 192.938 241.1 n 289.406 337.641 385.875 434.109 482.344 m.750 
22 221.833 277.292 332.750 388.208 443.667 499.125 554.583 887.333 
23 253.479 316.849 380.219 443.589 506.958 570.328 633.698 1013.917 
24 288.000 360.000 432.000 504.000 576.000 648.000 720.000 1152.000 

25 325.521 406.901 488.281 569.662 651.042 732.422 813.802 1302.083 
26 366.167 457.708 549.250 640.792 732.333 823.875 915.417 1464.667 
27 410.063 512.578 615.094 717.609 820.125 922.641 1025.156 1640.250 
28 457.333 571.667 686.000 800.333 914.667 1029.000 1143.333 1829.333 
29 508.104 635.130 762.156 889.182 1016.208 1143.234 1270.260 2032.417 

30 562.500 703.125 843.750 984.375 1125.000 1265.625 1406.250 2250.000 
32 682.667 853.333 1024.000 1194.667 1365.333 1536.000 1706.667 2730.667 
34 818.833 1023.542 1228.250 1432.958 1637.667 1842.375 2047.083 3275.333 
36 9n.OOO 1215.000 1458.000 1701.000 1944.000 2187.000 2430.000 3888.000 
38 1143.167 1428.958 1714.750 2000.542 2286.333 25n.125 2857.917 4572.667 

4D 1333.333 1666.667 2000.000 2333.333 2666.667 3000.000 3333.333 5333.333 
42 1543.500 1929.375 2315.250 2701.125 3087.000 3472.875 3858.750 6174.000 
44 ln4.667 2218.333 2662.000 3105.667 3549.333 3993.000 4436.667 7098.667 .. 2027.833 2534.792 3041.750 3548.708 4055.667 4562.625 5069.583 8111.333 .. 2304.000 2880.000 3456.000 4032.000 4608.000 5184.000 5760.000 9216.000 

50 2604.167 3255.208 3906.250 4557.292 5208.333 5859.375 6510.417 10416.667 

" 2929.333 3661.667 4394.000 5126.333 5858.667 6591.000 7323.333 11717.333 .. 3280.500 4100.625 4920.750 5740.875 6561.000 7381.1 25 8201.250 13122.000 

" 3658.667 4573.333 5488.000 6402.667 7317.333 8232.000 9146.667 14634.667 
58 4064.833 5081.042 6097.250 7113A58 8129.667 9145.875 101 62.083 16259.333 .. 4500.000 5625.000 6750.000 7875.000 _.000 10125.000 11250.000 18000.000 



83 

MOMENTS OF INERTIA OF RECTANGLES 

IN WIDTHS OF 1 INCH 

NEUTRAL A X IS THROUGH CENTER NORMAL TO DEPTH 

To obtain the Moment of Inertia of any rectangle, multiply the tebular 
value for ita dCllth by its width in inches. For deeper m<:tnngles of t.abular 
thickness, multiply the tabular values for half their depth by 8; or for one
third their depth by 'n, etc. 
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RADII OF GYRATION FOR TWO ANGLES 

The following tables of Radii of Gyration for Two Angles afC 

used for computing t he safe resistance to compre!!sivc stres5 of two 
angles, back to back, when used as a strut or a compression chord 
of a roof truss or a similar member. 

The two angles must be held together securely by stay rivets, so 
spaced that the two angles act as a unit. 

The resistance of a compressive member is determined by its ratio 
of slenderness, llr, that is the ratio of the un braced length of the 
compression member to its least radius of gyration, see page 70. 

To obtain the allowable compressive stress, compute, from the 
compression formula in use, the allowable unit stress corresponding 
to the ratio of slenderness derived from the least radius of gyration 
of the two angles in consideration, and multiply that value by the 
area of the two angles. 

In the two examples which follow the least radius of the two 
angles in Example 1 is taken about axis 1-1 , and the least radius of 
the two angles in Example 2 is taken about axis 2-2. 

Eu.mple 1. Section given. Requireil the aare load In compression on .. 
strut coro~ of two a.ngl(lOl 4,":.: 4,":.: ,",". back to be.ck. wIth .. n unsup
ported length of II feet. 

Area. of kUon. A _ 2 :.: 2.86 .. 5.72 "'Iu,,", InCh$! . 

Least l!adlWl. Axis 1_1. r _ 1.23. by Interpolatlon. 
Ibtlo of Slendernfl8ll, I / r _ II '" 12 + 1.23_87.8. 

AlIowod Unit Stress f. by A. I. S C. formula ... 12,OOJ pounds ]lCuq.lneh. 
Safe Load, A x f _ 5.72 x 12,6OJ _ 72,100 pounds. 

En.mple 2. Load given. Required a. section for a roembe!' In eornp .... on 
12'-3" long, ma.de of two angles ootnrated by Hinch guaet plates. to resIst" 
tol",IIO&<I. of 68,000 pounds: ratio 01 slenderness not t<l exceed 120. 

A. I. S. C. formwa, Uni t Stress r Oo 10.000 pounds for lit _ 120. 

ApproxImate Area 01 Angles. A _ 68,000 + 10,000 _ 6.80 1IQuan.> InehC/l. 

Assume 2 Angl"", 5" '" 3" '" ~.", 5-lnch legs, back to back. 
Area of kUon, A _ 2 '" 3.31 _ 6.62 squa.re inem.. 

LeMt RadIWl, AxiS 2.2. r _ 1.29 Inches, by inter]JOlation. 

Ratio of SlendcmO'lfllll, li t _ 12.25 :.: 12 + 1,29 _ 114.0. 

AJlowod Unit St..- t , by A. I. S. C. forroula "" 10.453 pountb per IIQ. Inch. 
Safe Lo&<\, A:.: f _ 6 .62 :.: 10.453 _ 6\),ZOO pounds. 
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RADII OF GYRATION FOR TWO EQUAL ANGLES 

1F 
·!I __ \4·to~· 

T 
" ,I 

.... ,,- RMlllII G,. ..... II T_ .., .... 
• ... - ...... ,- AlI.2-t , .... , .... ...... - A,oIo \ . \ -, .. '-' IR Conlan ~" Apott ~" ..... }i" "-t ,,"" Apo,1 

, ~ 56.' 33.48 2.42 3.42 3.51 3." 3.60 3.69 ,,' " 42.0 24.68 2.48 3.37 3.46 3." 3.55 3.64 
)i 26.4 15.50 2." 3.33 3.41 3.45 3.50 3.59 

1 37A 22.00 1.80 2.59 2.68 2.n 2.71 2.87 ,,' " 26.5 15.56 1.83 2.54 2.63 2.87 2.71 2.81 

Ii 14.9 '.n 1.88 2.49 2.58 2.62 2.68 2.75 

1 30.' 18.00 lA' 2.19 2.28 2.33 2.38 2.47 
"5 Ii 21.8 1 ~" 1.51 ~13 2.22 2.26 2.31 2.40 

Ii 12.3 7.22 I." 2.09 ~17 2~1 2.26 U5 

" 19.9 11.68 1.18 1.75 1.85 1.89 1.94 2.04 
4 x 4 . )i 12.8 7." 1.22 1.70 1.78 1.83 1." 1.98 

)i ,., 3." 1.25 1.66 . 1.75 1.79 1.84 1.93 

" 17.1 10.06 1.02 1.55 1.65 1.70 1.15 1.85 
3>i )t3~ )i 11.1 .... 1.06 1.50 1.59 1.64 1.69 1.78 

)i 5.' 3.38 1.09 1.46 1.55 ' .59 1.64 1.73 

"3 Ii 11.5 '.n 0." U2 1.41 1.46 '.51 1.61 
)i 4.' 2." 0.93 U5 1.34 1.38 1.43 1.53 

2).i ll2).i )i 7.7 4." 0.74 I." 1.19 1.24 1.29 1.39 
)i 4.1 2.38 o.n 1.05 1.14 1.19 ' .24 1.34 

"2 i> 5.3 3.12 0.59 0." 0.98 1.03 1.08 1.19 
)i 3.19 1." 0.61 0.85 0.94 0." 1.04 1.14 

ValUIlII of Ra.dll ot Gyration for Lotermodlate tblckll_ of a.nglco 10 above alld preceding tablOll 
ma,. be obl.lJned. by int.erpOiatioD. 
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RADII OF GYRATION FOR TWO UNEQUAL ANGLES 

Long Legs Verti ca l 

~ ··~ I. ""· to %' 

T '., m : 
'i .' 

- " _ .- N _ 
RMIII" Gyration III Two Angl ... IncMo 

• 
"" Thldcn .... Weight, 

'" Axil 2·2 

'""'" '""'" 
..- ~.~ """" -1 _Fool 1""" .. 2 In Cantoe. )1." Apart H" AjIarl ~" ""rl "''' Apart 

1 44.2 26.00 2.49 2.39 2A. 2.52 2.57 2.66 . " li 33.8 19.88 2.53 2.35 2M 2.48 2.52 2.61 
Ji 20.2 11.86 2.57 2~1 2.39 2A3 2.48 2.56 

1 35.7 21.00 2.51 1.26 1 .. l AO 1.45 1.55 
8x3M li 27.5 16.12 2.55 1.2<) 1.29 1.34 1.39 l A9 

Ji 16.5 9.68 2.59 1.15 U3 U' 1.32 1.41 
1 32.3 19.00 2.19 1.31 1.40 lA5 1.50 1.60 

7x354 " 23.0 13.50 2.23 125 1.34 1.39 1.44 1.53 
~ 13.0 7.60 2.27 1.2<) U' 1.33 1.37 1.46 

1 30.6 18.00 1.85 1.60 1.69 1.74 1.79 1.89 ". " 21.8 12.80 1.89 1.55 1.63 1.68 1.73 1.82 
~ 12.3 7.22 1.93 1.50 1.58 1.62 1.67 1.76 

1 28.9 17.00 1.85 1.37 1.47 1.51 1.56 1.66 
6 J 3M " 20.6 12.12 1.89 1.31 1.41 lA5 1.49 1.60 

" 9.' 5.74 1.95 1.25 1.33 U7 1.42 1.50 

5,. % 242 14.22 1.52 1.66 1.76 1.80 1.85 1:95 
~ 11.0 6.46 1.59 1.58 1.66 1.70 1.75 1.85 

5x3J.i % 22.7 13.34 1.53 1.42 1~1 1.56 1.61 1.71 

" '.7 5.12 1.61 1.33 1.41 l AS 1.50 1.59 

5 " 
% 19.9 11.68 1.55 1.18 1.27 1.32 1.37 lA7 

" 82 4.OJ 1.61 1.09 1.17 U2 1.26 1.35 

4),i xl % 1M 10.86 1.3. 1.21 1.31 U' lAl 1.51 

" 7.7 '.50 1.44 1.13 1.22 1.26 1.30 1.40 

4 x3~ % 18.5 10.86 1.1 9 1.50 1.59 1.64 1.69 1.79 

" 7.7 ' .50 12. l A2 1.51 1.55 1.60 1.69 

"3 
% 17.1 10.06 121 1.25 1~5 1.40 l A5 1.55 
)i SA 3.38 1.28 1.1 6 12. 1.28 1~ l A3 

3~ x3 % 15.8 9.24 1.04 1.30 1.40 1.45 1.50 1.60 
)i 5.' 3.12 1.11 1.20 1.29 1.34 1.38 lA' 

3~ 12~ % 12.5 7.30 1.06 1.03 1.13 1.18 1.23 U3 
)i '.9 2.88 1.12 0.95 1.04 1.09 1.13 1.23 

3x2}i ~ 9.5 5.56 0.91 1.05 1.15 1.20 1.25 1.35 
li '.5 2.64 0.95 1.00 1.09 1.13 1.1 8 1.28 

"2 " 7.7 '.50 0.92 0." 0.89 0.94 1.00 1.10 
)i ' .1 2.38 0.95 0.74 0.84 0.88 0.93 1.03 

27'2 X 2 " ••• '.00 0.75 0.84 0.94 0.99 1.04 1.15 
)i 3.62 2.12 0.78 0." 0.89 0.93 0.98 1.08 
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RADII OF GYRATION FOR TWO UNEQUAL ANGLES 

Short Legs Vertical 

' I 'j .' %' 

~ ~~ 
9 ,I 

Sin •• Anal. "- RadII fJI Gy .. U. 1II T_ ......... I ....... 

• "'. 1'lIkk_ W""" ,- ..... s 2-2 

,~" ,~" 
.... ... M,_ A.lh 1-1 .. ,~ Inch .. " rn Contact ,!4"AJWt ~" ""'" 31i" Aput ~" ,I.put 

1 442 ".00 1.73 3.64 3.73 3.78 3.83 3.92 
8,6 " 33> 19.88 1.76 3.60 3.69 3.73 3.78 3.87 

!> 202 ".86 1.80 3.55 3.64 3.68 3.73 3.82 
1 35.7 21.00 0.86 4.04 4.14 4.19 4.24 4.34 

8x3}<.i " 27.5 16.12 0.88 3.99 4.09 4.13 4.18 4.28 
!> 16.5 9.68 0.92 3.93 4.02 4.07 4.12 4.22 

1 323 19.00 .. 9 3A8 3.58 3.63 3.68 3.78 
7x3% % 23.0 13.SO 0.92 3A2 3.52 3.57 3.62 3.n 

% 13.0 7.60 0.96 3.36 3.46 3." 3.55 3.65 
1 30.6 18.00 1.09 ,.5 2.95 2.99 3.04 3.14 

"4 % 21.8 12.80 1.13 2.79 2.89 2.93 2.98 3.08 
li 12.3 7.22 1.17 2.74 2.83 2.87 2.92 3.02 

1 28.9 17.00 0.92 2.92 3.02 3.07 3.12 3.22 
6x3% % 20.6 12.12 0.95 ,.7 2.96 3.01 3.06 3.16 

'" 9.8 5.74 1.00 2.81 2.90 2.95 3.00 3.09 

!> 24.2 14.22 1.14 229 2.38 2.43 2.48 2.58 
5,4 li 11 .0 6A6 1.20 220 2.29 2.34 2.38 2.48 

% 22.7 13.34 0.96 236 2A5 2." 2.55 2.65 
5 x 372 

'" 8.7 5.12 ' .03 2.26 2.35 2.39 2.44 2.54 

% 19.9 11 .68 0.80 2.42 2.52 2.57 2.62 2.n 
5,3 

'" 82 4.80 0.85 2.33 2A2 2.47 2.52 2.61 

% 18.5 10.86 0.81 2.15 2.25 2.30 2.35 2.45 
4}i x3 

" 7.7 4." 0.87 2.06 2.15 2.20 2.25 2.34 

4x3~ % 18.5 10.86 1.01 lAl 1.91 1.96 2.01 2.11 

" 7.7 4." 1.07 1.73 1.81 1.86 1.91 2.00 

4,3 % 17.1 10.06 0.83 1.88 1.98 2.03 2.08 2.18 
li 5.8 3.38 0.89 1.78 1.87 1.92 1.96 2.06 

3}i )(3 % 15.8 924 0.85 1.61 1.71 1.76 1.81 1.91 
li 5.4 3.12 0.91 1.52 1.61 1.65 1.70 1.80 

3}i )(2}i " 12.5 7.30 0.69 1.66 1.75 1.80 1.86 1.96 
li 4.9 2.88 0.74 1.58 1.67 1.71 1.76 1.86 

3 )(2}i '" 9.5 5.56 o.n 1.37 1.46 1.51 1.56 1.66 
li 4.' 2.64 0.75 1.31 l AO 1.45 1.50 1.59 

"2 
~ 7.7 4.50 0.55 1.42 1.52 1.57 1.62 1.72 

li 4.1 2.38 0.57 1.38 1.47 1.52 1.57 1.67 

2~ x2 ~ 6.8 4.00 0.56 1.15 1.25 1.30 1.35 1.46 
% 3.62 2.12 0.59 1.11 1.20 125 1.30 lAO 
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Width, 

WEIGHTS OF RECTANGULAR SECTIONS 

POUNDS PER LINEAL FOOT 

Thkkn_ ,nell" 
_ '_""_'_' -f' -""'''-1-'»''- ~ 7:6 ~ % 1", 7S !-M % 1I.1a ~ IUe ~ I~ 1 

1Ji 
1» 
lU 
2 

' Ji 2» 
2:14 , 
' Ji 
' fi 
' j{ 
4 

4Ji 
4fi 
4Ji , 

.053 .1 06 .US .213 .266 .319 .~~ .~~ A7B .531 .584 .&38 .691 .744.79 .850 

.1 06 .213 .31S .425 .531 1 '~ .744 _ .~ .956Jl .063 .169 1.275 1.381 A88j1.5941,·700 

.159 .319 .478 .638 .7971 .956il . 11 ~1 .2~l43411.5941.75j .913~.On~.2~~~.39 1 ~.550 

.213 .425 .638 .850 ,06T .2751, .4j l.7 ~ ]1.91 32.1 2512.338i2.55012.76312.975j3.18813.4°O 

.2tiS .531 .797 T .063 1 .32~ 1.5941.859~.125~.39l.656~.922~.1 8813.453i3.719i3.984~.250 

.319 .638 .9561.275 .59411.9 1 3~.231 ~.550~.86~~.18Bi3.50613.825~ .1 44~.46314.781 1~1 00 

.372 .744 1.1161 0488 .859~.231 ~.603~.97513.34 : 13.71914.091 ~.46314.83415.20615.57815.950 

A" ~50 '7" ,'001" "'e""[,97'I',4°oI',82'1"250

1

',"Y 1 00
1
"'''1,.950

1
'''''1"''0 

.478 .956 I A34 1 .913~.391~.869,3.34713.825,4 . 30314.7815.259,5.738,6.216,6.694,7. 1 n i7.650 

.531 .063 .594 .125~.656~.I88i3.71 9~.250,4.781 5.31315.844,6.375,6.S06? A38i~.96S,a500 

.584 .169 . 753 .3381'2.92213.506~.09 1 ~.67SI5.25915.844,6.428,17 .013? .597,S.181 r:>. 766~9.350 

.638 1.2751 .913 .S503.18813.825r.463!5.10015.738IS.37y .01317.650IS.288IS.92l563 0.20 

.691 .381 2.0n . 763~'453~"44 14.834 15.52516.2ISS.906?-597~.28818.978IS.66911 0.3 11.05 

.744 lA88E·231 .975~.719,U6315.20615.95016.694~.43818.181~.92519.66~1 0.411 1.16

1

' 1.90 
.7971.5942.391 .1 88p'.984~.781 5.578,6.375,~. 1 n?96918'76619.563~10.361 1 '1 611 1 '9S 12.75 
.850 1.7()Or ·S50 304OOr. .25015.1 0Y-950IS.80y.65018.500S.35tr 0.2 11.051 1.9T 2.7513.60 

.903 1.80Si:.709 '613~.516~5.41916.32217.22518.12819.031 ~'93411o.a4 11.7412.64,13.55 14045 

.956 1 .9 1 3~.8S9 .825r: .781 5.7386.69417.65018.60619'56310'52111'~2'43113'39114'3415'30 

.000 .019 13.028~.038,5.04 16.056!7.066,8.075,9·0641'0.09 11 .1~2.1 1 3.12114.13115.141'6.15 

.063 .125

1

i3·188

1

4.250(.313

1

6.375F .43818.50019.5631'0.6311.69 12.7513.81 t 4.8j I5.94

1

17.00 

57.i' 1.11 8 .231 3.347 .46315.578,6.694~.8098.92510.04 1.1 6 2.2 13.3 14.5°,15.62116.7317.65 

'» 
5~ .222 .444 .666, .888,6.10917.331 .553,9.n S 1.00 2.22113.44 4.6 15.

J
7.1118.33

1
19.5S 

6 .275 .550 .825 5.1 ~ S.375r 65018.9251' O.2j l1.4T 2. 7514.03115.3 6.5 7.8j '9.13r o40 

67.i' .328 2.656 .984 5.313 .641 ~.969,9.29~1 0.63'1.951'3.28 4.61~ 5.94117.2 18.5SI1 9.9~21 .25 6), 
6~ ,434 .869~.303 5.738 .1 n,8.606110.04~1.~1 2.9 1 4.34 1 5.7~17.2 1 18.65~0.08i21 .52122.95 
7 .488 .975 .4635.950 .438

1

8.925 OA1 1.1. 13.394.88 6.3617.8519.34

L
0.83

1

22.3123.80 

' Ji 
7}<.i .594 .188 .7816.375 7.969

1
9.563 1.1 12.7~14~,T5.~17.5311 9.13~0. ' .31 3.91 .50 

7~ .647 .294 .941 .588 .234,9.881 11 .53 3.1 ~'4.8~16.4~11 8.1 211 9.7612,.41 ~3.06,24.70i26.35 
8 .700 AOO

I
5., OOI6.800L":I'0.2011.9 13.6~1 5.3J' 7.001'8.7j 20.40

1

22.1O:l3.815.5j 27.20 

8X" 1.753 .506 ,5.259~.01 3~ 766~T O.521'2.2 14.0~115.7~1 7.531'S.28~1.04i22.79~4.54j2S.30~.05 
8}<.i .806 .613i5.419;7.225,9.031 1 0.8412.64114.4~16.2~18.06'1 9.87~1.68~'23.4~.29127 .09,28.90 
8!{ .859 .71S,5.578 7 0438,9.29 111.1 SI13.~14~16.71118.59r.45i::.3 1 4.1 ~ r.:~.03~7.89,29.75 
9 1.913 .825 5.738 7.650 9.563 T 1.48113.3911 5.3~T 7 .21t9.13

L 
1.04 '22.95 24.86'26.78'28.69'30.60 

9 Ji "'66 .931 ~.89'I' ~,,I,,8~11 .79I13.7611 " 73 1 '.69119.66~ 1 '8~23'59!"'55127'52~9.48~' ,45 
9}<.i .019 .038 ,:.056~.075 1 0.09112.1114.13116.1518.1 i~0.1 9~.2~~4.23~.24i28.26'30.2Si32.30 
9~ .on .1 44~.216 .288 1 0.3SI1 2.4311 4.5~16.~1 8.65~0.n .79~4.86~.93~.01~ 1 .08i33.15 

10 .125 .250<6.375 .500 10.63112.75114.88117.00119.1 3121.25123.38'25.5017 .63i29. 75'31.88!34.00 



Width, 

'"'" 

IJi 
1)7 
1M 
2 

2}i 
2)7 
2M , 
3)4 
3)7 
3~ , 
' Ji 
' )7 
4%, 
5 

S)4 
5)7 
5%, 
6 

6)4 
6)7 
'M 
7 

7Ji 
7)0 

7~ 
8 

8Ya 
8)7 
8%, 
9 

9)4 
' )7 
9~ 

10 

AREAS OF RECTANGULAR SECTIONS 

SQUARE INCHES 

Thlckn .... I,.", ... 

89 

m' __ ~ __ JOOJ~~~~~=~9 __ 
.031 .063 .094 .125 .156 .188 .21 .250 .281 .31 .344 .3

9 
.'j",.438 ASS .500 

.041 .094 .141 .188 .234 .281 .~:; .~?~ .!~ .46 .~~. . .~5f .703 .750 
~J~ J~_~3n~~~_._~ •• ,_ 

.078 .156 .234 .313 .391 .46 .!ilI .625.703 .781 .85 .9381,.01 1 .094~1.1~1.2s{) 

.094 .188 .281 .375 .469 .563 .~~ .75 1 ,844 .93811.0311.1251,.219 1.31 1.4061.500 

.109 .219 .328 .438 .547.65 .7~ .87~ .9841'.09411.2031 1.31 311 .4~1.5311.641 1 1.750 

.125 .250 .375 .500 .625 .75 '87511 'OOOII'125il'250\1'375(500ll '62~'750ll .87.y'OOO 

.141 .281 .422 .563 .703 .844 .9841,.1251, .2661, .4061, .54711.68811.8 1.969~.10912.250 

.156 .313 .469 .625 .781 .~I.09411.250ll.40611.5631 1 .7191!.87512.031 .188~.344 12.500 

.172 .344 .516 .688 .8S9 1 1'~!ll .2D311.37511 .54711 .71911.891 r~.063~.234i2A0612.57S12.75O 

.188 .375 .563 .750 .938, .12j,.313\,.50T.6BSll.87512.063j2.250l.438j2.625i2.81 y,ooO 

.203 .406 .609 .813 1.016 ,.21911.422~.62511 .828~.03 1 ~.234~.43812.64*844i3.0nl~.25O 

.219 .438 .656 .8751'·094'·31 ~1.53'1.7~1.969~.18812.406~.62512.8443.063i~·28I~.500 

.234 .469 .703 .9381.1nl,.4061,.641 .87512.10912.34412.57812.81313.M~3.281 ~.51613.750 

.~O .500 .750 .000 1>501' .5jl.75'(1lOO12·~02·500C50I'·IlOOI'·250I'·5Oy 75'1'"000 

.266 .531 .7971,.0631.328 ' .594I '.85912.'2SI2.39, 12.656~.92213.'B8i13.45313.719i3.984rt.2S0 

.281 .563 .8441.12S1.4061 1.688jl.969i2.25012.531~.8 ' 3i3.09413.37SI3.6S~3.938f..21914.S00 

.297 .S94 .891 1.1881,.4841" ?~!12. 07812.37SI2.672?969i3.266j3.563i3.8S914.15614.453 14. 750 

.313 .625 9381.2S0r .S63

1

,·87Y 1882.S00r ·81r' 2Si3.43813.75014.063r..37SIUSYOOO 

.328 .656 .984 1.3131,.641 , .96912.29)~.62SI2.9S313.281 13.6091 3.93814.26614.S9414.922 IS.250 

.344 .688 1.03'1.37SI 1.719 12.06312.406~.75013.09413.43813.78,~.12SI4.46914.8'3IS.'56I~ 500 

.3S9 . 719!'.078 1.438r. .791t'5612.51 612.87SI3.23413.S9413.9S314.31314.67~5.031 S.391 1".750 

."5 . 75°11.1 ~ 1.50"1' "y~'(625I'·00'i'""y 75'(1 ~(50l"'i'·25Y'~'I'·ooo 

.391 .781 1.,72I, .56311.95312.344t 73413.12513.51613.90614.29~4.6B8IS. 078S.469 S.85916.2S0 

.406 .813

1

, .2'9 1.625i2.03112.4381!.84413.2S013.656 4.063~.46914.87SIS28I IS.688 16.09416.500 
.422 .844 1.2ti61 1 .688~. 1 0912.531 r.-.953i3.37SI3. 797

1
4.219

1
4.64 T 15.063IS.48415.90616.32816. 750 

.438 .87S

I

, ·3'3

1

'· 75Y 188

1

2.625

1

3·063

1

3.500
j
3.938('37Y-81 Y2S0r688 6.125

1

6.563(.000 

.453 .9C61 ' ·359 1 '·813 12.266r·719,3.17~3.625 4.078
1
4.531 4.984IS.43815.89116.34416. 797

1

7 .250 
.469 .9381,.40611.87Si2.344t 81313.28113. 750,4.2T914.68815.'561 5.62516.09~6.56317 .031 7.500 
.484 .9691, .453 T .93812.4221.90613.391 i3.87514.35914.84415.32815.81316.29716. 781 7 .266?-750 

.50011.000II.5IIO!'"ooOr·51lOI'·OOOI'·5IIOI'·OllOl'·5IXrOOY·5001,·0001'·50017.000 7 .5008.000 

.516

1

, .03111.54712.063 ~.S781 3.094 13.609~. 1 2514.641 15.15615.S72iO.18816. 703?-219!7. 734!8.250 
.531 1.063

1
1.59412.125

1
2.656 3.1 sa13. 719

1
4.250

1
4. 781 5.31315.844IS.37516.906?-438?-969

1
8.500 

.5471.094 1.641 12.1 B8 t.73413.28113.82814.37514.922IS.46916.01616.563i7.1 OS?-S568.20318. 750 

.56'11.1 ~1 ' ·'~(~y81 'I'."'!'" '38(50yO'y'~ '.1 ~16.75r31 '(""'1'"'381'.000 

.578

1

, .15611. 734~.313 12.89 1 ~.46914 .04714.625Ia.2031S, 781~.35SI6.938r51618.094 18'S729.250 
.594 1.188!'. 781 ~.37SI2.969 3.563

1
4.1564.750IS.34415.93816.531 7 .125?-71918.313

1

8.906 9.500 
.609 1.21911.828 2.438 3.047 3.65614.2ti614.8755.48416.09416.703?-313?-9228.5319.14119.750 
.625 1.250 1.875 2.500 3.125 3.7504.3755.000 5.6256.250 6.875 7.5008.1258. 7S09.3751 0.00 
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WkitII , 
,~" 

10~ 

lOll 
10M' 
11 

11~ 
l1 ll 
11~ 
12 

12ll 
13 
13ll 
14 

14ll 
15 
15).1 
16 

16X 
17 
17ll 
18 

18ll 
19 
19).1 
20 

20ll 
21 
21 ll 
22 

22ll 
23 
23ll 
24 

25 
26 

" 28 

29 
30 
31 
32 

AREAS OF RECTANGULAR SECTIONS 
SQUARE INCHES 

Tlolcknns, Inch .. 



92 

Wldlh, 

WEIGHTS OF RECTANGULAR SECTIONS 

POUNDS PER LI NEAL FOOT 

1-~,,~r.cCT,",,~rcCT,"cT~=CCT~'''~-r,~,"71'"~07''",'''~~ - ~M~ M~ H ~ H~ ~ ~N~ N% ' 

33 
34 
35 36 
37 36 
39 

" 
41 
42 
43 44 

.013 4 .03~1.04 28.05135.06142.0 49.09 56.1 63.11 70.1 3)n.1 4~84. 1 5~91 . 1 6~98.1~ 105.2 11 2.2 

.225 T4.45El .68

1

28.90,36.13E.35 50.58 57.00 65.03 72.25?!I,4886.70193.931101.2 108.4 15.6 
A38 14.88i22.31 29.75i37.19144.63 52.06 5?~ 66.94 74.38181 .81 ~9.25196.691104. 1 11 .6111 9.0 
65°115.3°122.95130.60138.25(5.90 53.55 61.20 68.85 76.50

1

84.15

1

91.80

1

99.45jI07.1 14'T22.4 

.863115.73123.591'31.45139.31147.1 55.04 62.9 70.7 78.63186.49194.~102.~11 0. 1 17.9i125.8 

.075 1 8.15124.2332.3DI40.~48.4 56.53 S!.~ ~.~ 8O.75188.83196.~1 05.01113.11 21.1 1 129.2 

.28816.58124.86133. 1 5~ 1 .4414~.~ 58.01 6I?'~ 74.5 82·8B191.1699.45Jl07.1j116.0iI24.31132.6 

.5OO17.00I,.,'!".00
1
42.,'!', .", 59.50 68.00 16.' 85'OOI93'~"" I""'I""'i'27'~' 36" 

.71317.43126.14134.85~3.56152.2 60.9 69.7 78.41 87. ' 3195.84104.~' 13.3~22.011 30.~139.4 

.92517.85
1
26.78

1

35.7°
1
44.63153.5 62.4 71.4 80.33 89.25198.18 07.1116.0i'25.01133.91142.8 

.13818.28127.41 36.55~5.69154.83 63,91: 73.1 82.24 91.381100.51109. 1'18.81'27.9137.11146.2 

.35T8.7YS.a5137.40r.S.75156.1 65.4 74.~ 84.15 93.5T02.91' 12.21121.61130.91140' j 149.6 

~5 .563 11 9.13i:!.69138.25147.815'~.~ 66.94 76.51 86.06 95.631105.2111 4.81124.31133.9143.41153.0 
46 
47 .988119.96':9.96139.95149.94159. 69.91 79. 89.89 99.881109.91119.91'29.81139.8149.81159.8 
48 IO.20r O.40130.60140.sY',CKr.2 71.4 81.6 91.801102.0T'2.21122.41'32.61142.81153.01163.2 

49 10.4020.8°131.2°141.7°152.1°162.5 n'9{ 83.3 93.701104.101114.5iI25.01135.4145.81'56.21166.6 
50 t o.602,.30131.9042.50153.'0163.8 74.4 85. 195.60106.301" 6.91127.51138.11148.8159.41'70.0 
51 1 0.8021.70 132.50143.40154.2016~.~ 7~.~ 86.m 97.501 1oa.401"9.2130.1 ~40.915 1. 71162.6~ 73.4 
52 11"0E'I0

1

33.20

1

44.20

1

55.30

1

66.3 77.4 88.4, 99.5T,o.5T2,.61'32.61143.71' 54.7/'65'T 76.8 

53 1 , .3°122.50133.80145., 0156.30167.6 78.8 9O. 101 '0 1 .4011 1 2.60'23.91 135.~'46 41157.1r168.91'80.2 
54 11 .50?3.oo134.40

1
45.90157.40168.9 80.3 91.8~103.301114.801' 26.21 137. 149.21160.1j172.1 183.6 

55 11 1.70~3.40135. 1 01'16 .80158.40?0. 1 81.8 93·50lt05.201' 16.90 1 28.61 1 40.31 '5 1.~ 163.61175.31' 87.0 

56 1"'''e''T' ''I' '''159
.
501'''' 83.3 "'''1' 07.' '1" •. 001''', '1""'1'54. T ""1'78" 1'"'' 

57 12.1 0 124.20 135.30~8.50160.60i~.7 84.8 96.90109.001'21.' 01' 33.21145.4 T57.5IT69.61'81 .~1 93.a 
58 12.30124.70

1
! 7 .00~9.30161.60?4.0I! 86.3 98.60111 0.901123.301'35.61147.9160.21' 72.61'84.91' 97.2 

59 2.5°125.1 0e 7 .60
1
50.20162. 70?5.2 87 .~I 00.3011' 2.801' 25.40 137 .91150.5163.0I ' 75.51 188.'~00.6 

EO 2.8°

1

25.5°

1

38.3°( , .00

1

63.8076.5 89.3°11 02'!Xr ' 4·801'27.5T 4o.31' 53.01'65.8I'78.51191.3r·0 

61 13.oo~5.90i:.90151 .90164.8~~.8 90.701' 03.70111 6. 701' 29.601'42.~' 55.6168.51181 .51 1 94.41207.4 
82 3.2O~6.40p'9.50152. 70165.90?9.1 92.201' 05.40i11 8.60'131·80I' 44.9158.'171.31184.51' 97 .61210.8 
63 3.401~.80140.20153.60186.90180.3 93.7°1' °7 .' 01' 20.501' 33.901147 .31 ' 60.71174.~'87.4?OO.81214.2 

64 13·60e .20140.80154.4°168.00181.6 95.2T 08.8T 22.4ol' 36.oojI49.6
1
' 63'J 1 76.81'90.41204·0~'7.6 

65 3.80~7.60~ 1.40 155.30169.1 0182.9 96.7°1" 0.501' 24.3°1' 38.'01' 51. 9165.81179.61'93.41207 .2~1.0 
66 4.00 128.1 0~2.1 °156.1 0?0.1 01~'2I! 98.~1 ' 2·20i' 26.20I' 40.30 154.31' 68.3 182.3196.4121 0.4~4.4 
67 4.2Ot8.50~2. 70157 .00?, .20185.4 99.7011' 3.901' 28., 0i'42.401' 56.61 1 7Q.9185 ·' I' 99.31213.6~7.8 

68 "·"'I"·90r.3·"I57
.
so!',.,,i'" ''I' 01'"1''''''1''''' '1'44.,'1' 59·'I'73.'I'87.'!'".y"''!''''' 

69 14. 70~9.30144.00158.70?3.30188.0011 02.~11 7 .301' 32.001' 46.601' 61.31'76.01 t 90.61205.31219.9i234.6 
70 4.90129.80144.60 159.50?4.401B9.3~ 104.1 °1'1 9.001' 33.00;' 48.80 163.6 118.51193.4 208.31223.11238.0 
71 1,5.1 0130.20

1
45.3016O.40?5.40190·501' 05.601' 20.7~1 35·801' 50.901 1 66.01' 81.1 T 96.1 211.2

1
226.31241.4 

72 115.30130.60 45.90.61.2076.5091.80107.10,122.40137.70 153.00 168.31 83.6198. 9 214.2 229.5.244.8 



AREAS OF RECTANGULAR SECTIONS 

SQUARE INCHES 

03 

Width . Thkk-. lneb .. 

_'_~_U_l-"'"'-I ~ '.1. Y4 ~ H U& M ',,(e % 1l"M ~ I~ ~ I I~ I t 

.063 .'" ,., .. Is.".!, '.31 i'2.~14.44~ ,.Jt'S.56~'.63!22.69~'. 7~28" ~."~'.94!33.00 

.125
1
4.250 6.37518.500110.63112. 75114.88j17 .00119.13i21.25123.38125.50127 .63129. 75131 .88134.00 

.1 88 1~.375 6.56318.75011 0.94113.1 ~15.31r 7 .5~19.69121·8B124·06126.25~.44 130.63132.81 135.00 

.25°14.500 6.75lOOOI11.25113.5T 5.75j18.oo

1

20.25 22.5°124.75127 .OOj.25
1

31.50
1

33. 7Y S.OO 

33 
34 
35 
" 
37 
39 
39 
40 
41 

" 43 
44 
45 

" 47 
48 
49 
50 
51 
52 

53 
54 
55 
56 

57 
58 
59 
60 

61 
62 
63 

" 
65 

" 67 

" 69 
70 
71 
n 

.313~.625 6.9389.250ll 1.56113'l!!i16.1 ~18.50120.81 123.13125.441Z7.75130.06132.3S134.69137 .00 

.375i4.75O 7.1259.500111.88114.25116.63r 9.00i21.38?3.75126.13128·5Q130.88C~.25135.63I38.00 

.438~.875 7.3139. 750112.19114.63117 .06J19.50121.94~4.38126.81 129.2513 1 .691;sq· 13136.56139.00 

.5°OF·000 7.500' •. OOI'2·50I'5.00I'7·50I",·001,,·50L'·00127·50I30·00i"·50 35.00
1
37.50

1
40.00 

.5631~.125 7 .68810.25112.8'115.381'7.94I20.50123.06i25.63128.19130. 75133.31!35.88138.44141.00 

.625
1
5.250 7.8751 0.501'3.131'5. 75118.38121.00123.63129.25128.88131.5°134.13136. 75139.38!42.oo 

.688
1
5.375 8.0631 O. 7~13.441 16.1311 8.81 121.50124. 1 9126.88129.56132.25134.94137 .63140.31 ~3.00 

.750

1

5.500 8.250

1

'1 .0T 3. 75116.5°119.25122.00124.15127 .50

1

3o.25

1

33.ooj35. 75

1

38.5Y 1.25

1

44.00 

.813
1

5.625 8.438
1
' 1 .25114.061 1 6'88f1 9.69122.50~5.31 128.13130.94133. 75;36.56

1
39.38142.19145,00 

.67515. 750 8.62~ 11.50114.38117 .25120.13123.00~5.B8128. 75131.63~.5~37 .38140.25
1
43.13

1
46.00 

.93815.875 B.81 ~11.75114.69117.63I20.56I23.50126A4 ~.38132.31 t::'5.25138.19141.13144.06,4 7.00 

.000

1
,.00. "j'2.00I'5.00I'S.OOI2,.001,,·OOl7.00I30·00I33.00I,,·00139.00I,,·00I'5.001".00 

,06°16.130 9.19°1'2.25/1 5.31~ 8.38~1 .44i24.50127 .561i30.63I33.69i36.75139.81142.88145.94149.00 
3.130 6.250 9.38~' 2.5Oi'5.63 , 8. 75~' .881'25.00~8.1 3~1.25134.38137 .50140.63143. 75

1
46.88 50.0[) 

.l S016.380 9.S6~12. 7SI' 5.94 1 1S.13~.31 25.50I28.6SI31.88135.06i38.25~ T .44~.63147 .81 IS1.00 

.250
1
,.500 ,.750I'3.00I,,·25I,,·50e75I26.00I"'·"i,,·50I35.75I39.00I42·" I'5·50I48.75

1
52.00 

.31 0IS.630 9.94~'3.2SI'S.56/19.88I23.19126.50~9.Bl~3.'313S.44139.75143.06~6.38149.69,S3.00 

.380IS. 7501' 0.13Oj13.5011S.88'20.25123.63~.00,30.3BI33.75,37 .131!0.50143'~14 7.25,S0.63 54.00 
3.44016.88011o.310I'3.75r. 7 .19120.63?4.06i27.50130.94I34.38137 .81r.l.2SI44.6!i48.13151.56ISS,ao 

.5007.000I,··5<'T,·OOI'7·50r,·OOI,,·50r ·0013,.5'!".001,,·50r.2.00I45.5i',.00
1
52.5'1',.00 

.560,70 130[ 0.69~14;SI17.81 ~1.38i24.94~.50132.06135.63139.19142. 7514S.31149.88153.44157.OO 

.630? .2S0 0.88~14·501 18.13121.7SI2S.38I29.oal32.S3,36.2513S.88143.5~47 .13,50. 75154.38158.00 

.690?380 1.06014. 7~18.44p.13t5.81 ;zg.50133.1Si36.88140.56144.25147 .94151.63155.31159.00 

.75°17.500 11.2S0 15.00)' 8.75

1

22.S0

1

26.2Y O.00

1

33.75 37 .50( 1.25( 5.00(8. 7Y2.50

1

S6.2S

I

SO.oa 

.81 017.630 1 , .440 1 S.25r. 9.06~.8B~6.6SI30.S0134 .31 138.13141.9414S.7SI49.56IS3.38157 .19IS1.oo 

.88'17.750 11.6301 S.50119.38,23.2St7 .13131.00I34.88138.7SI42.6314S.5OISO.38,54.2SI58.13162.oo 

.940 7.880 11.81 015. 75119.69~3.63127 .56131.50135.44i39.38143.31 47.25,SI.19155.13159.06163.oo 

,OO'IS.OOO '2.000" .OOL··OOC,OOe OOI,,·OOI,,··'!"·OOI44.00I48.00I52.0056.00!'O.001"·00 
.060IB.130 12.1S016.25;20.31 ~4.38;za.44I32.501i3S.56140.63144.6SI4B. 75152.81156.88160.94165.00 
.130IB.250 12.38016.50~0.63~4. 7S~.88I33.00137 .13

1
41.25

1
45.38149.50,53.63,57. 7516 1.88

1
66.00 

.lS0 ,8.380 12.56(l16.75j20.94?5.13129.31 33.5°137.69141.88146.06,50.25,54.44,58.63162.81167.00 

r..2501,·500 '2. 75017.00j'25r5.5Y" 7'1',.001"'''1".50
1
'', 75151.00155'"159.501''' 75

1
".00 

~
.31 0,8.630 12.94°117 .25? 1 .S6~5.88130. 1 SI34.S0138.81~3.1 3~7 .4415 1 .75156.06160.38I64 . 69~S.00 
.38018.750 13.130\17.50~1.88I 26.25?0.63135.ooi3S.38143. 75~8.13152.50,56.8816' .25165.6311°.00 
.440,8.88°1'3.31°\ 7. 75 22.1SI26.63i31.06135.50139.94I44.38~8.81 53.25157.69162.13166.56;71.00 
.500,S.000 13.500 8.00 22.5027.00 31 .50 36.00.40.5045.00.49.50 54.00 58.50.63.00 67.50.n.OO 
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w •• ,"'. 
73 
74 
75 
76 

77 
78 
79 
80 

81 
82 
83 
84 

85 .. 
87 
88 

89 
90 
91 
92 

93 
94 
95 
96 

87 
98 
go 

100 

WEIGHTS or RECTANGULAR SECTIONS 
POUNDS PER LINEAL FOOT 

TlIIeknMs, Indl .. 



73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 .. 
90 
91 
92 

93 
94 
95 
96 

97 
98 
99 

' 00 

AREAS OF RECTANGULAR SECTIONS 

SQUARE I NCHES 

•• 

- .. 
I 

TlIkIIn_ IneloH 

U. ~ I ~ I ~ Iu. Ys-nWI M_! Ua I % \IUe ~ I ll", % I I~ I 1 

1f..563!9.'25 3.69\,8.25
1
22.81 7 .38\31.94i36.So;41·06145.63150., 9!54. 75!59.31

1
63.88168.44 73.00 

.6251;,250 1 3.88j1 8.S~23. 1 3~7. 75132.38131.od~ 1.63146.25150.88155.5°160.13164. 7516!.~ 74.00 

.688~.375 14.~1 8 . 75~3.44i28.1 3132.81 137 .50142.19146.88151.56156.25160.94 65.63?O.31 75.00 

. 75l'0'l".25I'9.ool,.75I28" "I'32'I38.ool42.75I"'''I52'''I' ,.OO!" "'!'""(,,,, 76.00 
~.813 19.625 11 4.4411 9.25124.06I28.88i33.69138.50143.31 f.8.13152.94157. 75162.56167 .laln., I T7.00 
r. .87519.75O 14.63r 9.50~4.38~.25i34.13i39·t!l143.~8. 75153.63158.5°163.38168.25173.13 78.00 
f4.938~.875 1 4.8 1~ 9. 75124.69i29.63134.56i39.5O'I44.44149.38I54.31159.25164.19 69.13?4.06

1 
79.00 

~.ooo , 0.001'5.00120.001'5.00130.00135.00140.001.5.00150.00155.00160.001".00 7O'00i'5'OO~ SO.OO 
.063 1 O.1 3~ 5. 1 9120.25~5.31 ~0.38?5.44140.50145.56150.63155.69160. 75165.81 j70.88 75.94 81.00 
.125 10.2511 5.38I20.50~5.63i30.75:35.88141.ooI46. 1 3151.25156.38161 .50166.63? I . 75?6. 82.00 
.18811 0.381 1 5.56~.75125. 94131.13:36.31~ 1.50~6.69151.88157·06162.25167 .44172.63ln .81 . 83.00 

.,so I' 0.'''' 5.,'1" .00
1
26.,'!" ·"I36"'I"'oor' ·"I52·50I"· 75

1
".00

1
68.25

1
".50(,. 'J .1.00 

.313tl 0.63 15.94i21 .25~.5613 1 .88137. 1 9~2.50147 .a 1 53. 1 3 158.4463.75169.06?4.38 79.6~ 85.00 

.375 1 0. 75 1 6.1 3121 . 50~.88132.25 37 .63
1
43.00148.38153. 75159.1 3~.50169.88?5.25180.63 86.00 

.438 1 0.88116.31 ~I . 75(:7 .19132.63I38.06I43.50I48.94I54.38159.81e.25?O.69?6.13 81. 87.00 

"OOI"·00I,,·50eOOl,·5033.00I,,·50I44.OOI,,·5'!'5.00I60·SOI66.00(,.5r·001".501".00 
5.563 111 . 1 311 6.69~.25~7 .81~3.38138.94144.50150.06155.63161.19166. 75172.31In .88,83.44 89.00 
5.625111.2516.88122.50,28.13133.75:39.38145.00,50.63,56.25161.88,67 .50173.13178. 75184.36 90.00 

.688 11.3817 .06,22. 75128.44i34.13i39.81145.50151.19,56.SS,62.56,SS.25?3.94?9.63,85.31 91.00 

. 750f:"'SO "·"r,·OOj'" 75
1
34.S0

1
40·"I',·00

1
5,.75 "'SOI"·25

I
,,·ooj74.75

1
80·SO

I
,,·,, 92.00 

.813 1.63 17 .44123.25,29.06134.88140.69~6.50152.31~ 13,63..94169. 75?5.56181.38p .19 93.00 

.875 11 .75 17 .6Y3.SOt.!.38i15.25141.13147 .00152.88I58.75164.63I'70.5O?6.38,82.25,88.13 94.00 

.938 11.88117 .81~.75129.69i35.6314 1 .56~7 .50153.44,59.38,65.31 71 .25,n.19,83.13,89.06 95.00 

.OOO12.OOf:",oor4.00j3O.0036.0014"oorOOI54.00I60.00I"'001".OOI".OO84.oyo.~oo 96.00 

.063 12.13 8.19?4.25i30.31136.38142.44148.50154.56ISO.63,66.69i72. 75?8.81~.88190.94 97.00 

.125 12.25 18.38,24.50
1
30.63:36. 75142.88~9.00155.13,61.25,67 .38?3.50?9.6385. 75191. 98.00 

.18812.3818.56,24.75[30.94,37 .13143.31~9.50,55.6916 1.88168.06?4.25,80.44:as.63192.81 99.00 

.2SO ,.501" , 751" .00I"'''I".50143.75lso.00156'''I".50168''Y''001'' ~5187'"I93.''' 00.00 



.e 

SQUARE AND ROUND BARS 
W EIGHTS AND AR EAS 

weigh" kH. Wlighl, -"',. Lbs. .... foot s.w-. lnthM "" Lbs. PI" fool Squan ,""'"'" '''''. 0 0 0 0 '''''. 0 0 0 0 

0 3 30.60 24.03 9.000 7.069 
110 .013 .010 .0039 .0031 110 31.89 25.05 9.379 7.366 
)i .053 .042 .0156 .0123 )i 33." 26.118 9.766 7.670 
0(, .120 .094 .0352 .0276 lo\ 34.54 27.13 10.160 7.'" 

~ 
.213 .167 .0625 '()491 )4 35.91 28.21 10.563 8.296 
.332 .261 .0977 .0767 ~ 37.31 29.30 10.973 8.618 
.478 .376 .1406 .1105 38.73 30.42 11.391 8.946 

110 .651 .511 .1914 .1503 110 40.18 31.55 11 .816 9.281 

li .850 .668 .2500 .1903 li 41.65 32.n 12.250 9.621 

~ 1.076 .84' .3164 .2485 lo\ 43.15 33.89 12.691 9.968 
1.328 1.043 .3906 ..... ~ 44.68 35.09 13.141 10.321 

% 1.607 1.262 .4n7 .3712 'lfi 46.23 36.31 13.598 10.680 

" 1.913 1.502 .562' .4418 ~i 47.81 37.55 14.063 11.045 
'>io 2.245 1.763 .6602 .5185 'lo\ 49.42 38.81 14.S35 11.416 
II 2.603 2.044 .7656 .6013 II 51.05 40.10 15.016 11.793 
% ~968 2.347 .8789 .6903 '>io 52.71 41.40 15.504 12.177 

1 3.400 2.670 1.0000 .7854 4 54.40 42.73 16.000 12.566 

~ 3.838 3.015 1.1289 ..... 110 56.11 44.07 16.504 12.962 
4.303 3.380 1.2656 .9940 H 57.85 45.44 17.016 13.364 

lo\ 4.795 3.766 1.4102 1.1075 lo\ 59.62 46.83 17.535 urn 

~ 5.313 4.1n 1.5625 1.2272 )4 61.41 48.23 18.063 14.18G 
5.857 4.600 1.7227 1.3530 lo\ 63.23 49.66 18.598 14.607 

l;! 6.428 5.049 1.8906 1.4849 ~ 65.08 51.11 19.141 15.033 
7.026 5.518 2.11884 1.623Q lfi 66.95 52.58 19.691 15.466 

~ 7.650 6.1lO8 2.2500 1.7671 ~ 68.85 54.07 20.250 15.904 
1(, 8.301 6.519 2.4414 1.9175 1(, 70.78 55.59 20.816 16.349 
~ 

.,,, 7.051 2.6406 2.0739 ~ 72.73 57.12 21.391 16.800 
'110 9.682 7.604 2.8477 2.2365 'lfi 74,71 58.67 21.973 17.257 

" 10.413 8.178 3.0625 >4'" " 76.71 60.25 22.563 17.nl 
' ,," 11.170 8.m 3.2852 2.5802 'tr 78.74 61.85 23.1 60 18.190 
)! 11.953 9.388 3.5156 2.7612 80.80 63.46 23.766 18.665 
'lo\ 12.763 10.024 3.7539 2.9483 ,~, 82.89 65.10 24.379 19.147 

2 13.600 10.681 4._ 3.1416 , 85.00 66.76 25.000 19.635 
lfi 14.463 11.359 4.2539 3.3410 

~ 87.14 68.44 25.629 20.129 
)i 15.353 J2.058 4.5156 3.5466 89.30 70.14 26.266 20.629 

'" 16.270 12.778 4.7852 3.7583 lo\ 91.49 n.86 2&.910 21.135 

)4 11.213 13.519 5.0625 3.9161 )! 93.11 13.60 21.563 21.646 

~ 18.182 14.280 5.3477 4.2000 

~ 
9~96 75.36 28.223 22.166 

19.178 15.062 5.6406 4.4301 98." 77.15 28.891 22.691 
110 20.201 15.866 5.9414 4.6664 '" 100.53 78.95 29.566 23.221 

~ 21.250 16.690 6.2500 4.9067 li 102.85 80.78 30.250 23.758 

~ 22.326 17.534 6 ..... 5.1512 ,. 105.20 82.62 30.941 24.301 
23.428 18.400 6.8906 5.4119 ~ 101.58 84.49 31.641 24.850 

% 24.557 19.281 7.2227 5.6m 'lfi 109.98 66.38 32.3~8 25.406 

" 25.713 20.195 1.5625 5.9396 " 112.41 88.29 33.063 25.967 

~ 26.895 21.123 7.9102 6.2126 'tr 114.81 90.22 33.785 26.535 
28.103 22.072 8.2656 6.4918 111.35 92.11 34.516 27.109 

"" 29.338 23.042 8.6289 6.ml ' )to 119.86 94.14 35.254 27.688 

3 30.600 24.033 9.0000 7.0688 B 122.40 96.13 36.000 28.214 
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SQUARE AND ROUND BARS 
WEIG HTS AND AREAS 

I ...... "g/li. .. ~ WIII""l, k • . 

Ou l 
u..., .. root Square l..m .. I .. , I lb3.. per FOOl SQua .. lnello. 

0 

I :'13 
0 I 0 - I"~.I , 0 0 0 0 Inth .. , 

-, 122.40 36.000 28.274 , 275.40 21 6.30 81.000 63.617 

'" 124.96 98.15 36.754 28.866 '" 279.24 219.31 82.1 29 64.504 
)j 127.55 100.18 37.516 29.465 )j 283.10 222.35 83.266 65.397 

'" 130.17 102.23 38.285 30.069 '" 286.99 225.41 84.410 66.296 

~ 132.81 104.31 39.063 30.680 ~ 290.91 228.48 85.563 67.201 

"" 
135.48 106.41 39.848 31.296 

"" 
294.86 231.58 88.723 58.11 2 

li 138.18 108.53 40.641 31.919 li 298.83 234.70 87.891 69.029 
!i 140.90 lHl.66 41.441 32.548 '. 302.83 237.84 89.066 69.953 

li l 143.65 112.82 42.250 33.183 )j 306.85 241.00 SO.250 7lI.1lBZ ", 146.43 115.00 43.066 33.824 ~~ 310.90 244.1 8 91.441 71,818 
)j 149.23 11 7.20 43.891 34.472 " 314.g8 247.38 92.541 n.760 
% 152.05 119.43 44.723 35.1 25 " 319.08 250.61 93.848 73.7lI8 . M 

~ 154.91 121.67 45.563 35.785 ~{ 323.21 253.85 '>0" 74.662 
W, 157.79 123.93 46.410 36.450 

~ 
327.37 257.12 96.285 75.622 

li 160.70 126.22 47.266 37.122 331.55 260.40 97.516 76.589 

"" 163.64 128.52 48.129 37.800 ' ,," 335.76 263.71 98.754 77.561 

7 166.60 130.85 49.000 ... ." 10 340.00 267.04 100.000 78.540 
l{, 169.59 133.19 49.879 33.175 

~ 
344.26 270.38 1 01.25~ 79.525 

)j 172.60 135.56 SO.766 39.871 348.55 273.75 102.516 00.516 

'" 175.64 137.95 51.660 40.S74 ", 352.87 277.14 103.785 81.513 

~ 178.71 140.36 52.5&3 41.282 ~ 357.21 280.55 105.063 82.516 

"" 
181.81 142.79 53.473 41.997 ~j6 361.58 283.99 106.348 83.525 

li 184.93 145.24 54.391 42.718 )j 36598 287.44 107.641 84.541 

'" 188.07 147.71 55.316 43.445 '" 370.40 290.91 108.9<11 85.563 

li 191.25 150.21 56.250 44.179 li 374.95 294.41 110.250 86.590 ,. 194.45 152.n 57.191 44.918 ,. 379.33 297.92 111.566 87.624 
% 197.68 155.26 58.141 4S.664 % 383.83 301.46 112.891 88.664 

"" 2()0.93 157.81 59.058 46.415 % 388.36 305.02 11 4.223 89.710 

~ 204.21 160.39 60.003 47.173 ~ I 392.91 308.59 l1 S.563 90.763 

~ 207.52 162.99 61.035 47.937 "" 397.49 312.19 116.910 91.821 
210.85 165.60 62.016 48.707 li 402.10 315.81 118.266 92.'" 

"" 214.21 168.24 63.004 49.483 IH6 406.74 319.45 119.629 93.957 , 217.60 170.90 64.000 SO.265 11 411.40 323.11 121.000 95.033 

~ 
221.01 173.58 65.004 51.054 ,.. 416.09 326.80 122.379 96.11 8 
224.45 176.29 66.016 51.849 )j 420.80 330.50 123.766 97.2()5 
227.92 179.01 67.GaS 52.649 .r. 425.54 334.22 125.160 98.301 

~ 231.41 181.75 68.083 53.456 ~ 430.31 337.97 126.563 99.4{)2 

~ 
234.93 184.52 69.098 54.269 

"" 
435.11 341.73 127.973 l00.S10 

238.48 187.30 70.141 55.088 it 439.93 345.52 129.391 101.623 ,.. 242.05 190.11 71.191 55.914 444.78 349.33 130.818 102.743 

li 245.65 192.93 72.250 56.745 li 449.65 353.16 132.250 103.869 ,. 249.2B 195.78 73.316 57.583 ,. 454.55 357.00 133.691 105.001 
% 252.93 l S8.65 74.391 58.426 % 459.48 360.87 135.141 106.139 
' ," 256.61 2()1.54 75.473 59.276 % 464.43 364.76 136.598 107.284 

" ZSO.31 204.45 76.563 60.132 " 469.41 368.68 138.063 108.434 
1;i6 264.04 207.38 77.660 60.994 ')(, 474.42 372.61 139.5l5 109.591 
li 267.80 210.33 78.7" 61.863 ,. 419.45 376.58 141.016 11 0.154 
',," 271.59 213.31 79.879 62.131 1 ~6 1 484.51 "'.54 142.564 111.923 

9 275.40 216.30 81 .000 63.617 12 489.60 384.53 144.000 11 3.098 
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STRESSES IN BEAMS 

In the application of the principle! of structural mechanic! to 
determine wbat sect.ions should be used safely to sustain super
imposed loads under specified conditions of loading, it is necessary 
to ascertain, first, the effects produced on the structure by the loads 
under those conditions; second, to decide what unit. strength the 
material , the usc of which is contemplated, hag to resist the stresscs 
produced within the structure by the loading; and, third, to select 
a section whose section modulus is equivalent to t.he ratio found to 
exist betwccn the st resses tending to cause deformat.ion within the 
structure !lnd the unit strength of the material to resist them. 

Reactions. In the sim ple case of a beam supported at both ends, 
each support reacts with an upward pressure called the reaction 
of the support. The sum of these two reactions is cqual to the total 
load on the beam. 

Shear. The loads and the reactions of the supports are vertical 
forces tcnding to shear or cut the beam across and the streS8CS they 
produce within the beam are, therefore, called shearing strC8SCS. 
The shear at each support is equal to the reaction of the support; 
the shenr at any point between the supports is equal to the reaction 
of a support less the total load between that support and the point; 
or, if the reaction acting upward is oonsidered B8 positive and the 
loads, acting downwards, as negative, the shear at any point is the 
algebraic sum of the vcrtical forces acting on the beam between 
that point and either support. 

If such fL simplc bcam supported at both ends carries a load 
uniformly distributed over its entire length, the reaction and the 
shear at each su pport is equal to one-half the total load all the 
beam, hut the shear decreases uniformly to zero &t the center of 
the span; if the load is concentrated at the center of the span, the 
rcaction and the shear at cach support are also equal to one-half 
the total load, but the shear is uniform throughout the entire 
length of the beam. 

Bendin .. Moment. The loads on the beam and the reactions of 
the supports constitute external forces which produce bending stress 
in the beam. The summation of t he moments of the external forces 
about. any point is called the bending moment and varics from 
point. to point. It attains a maximum value at a point where the 
shear is either zero or changes from positive to negative or vice 
versa. If the loads a re concentrated at several points, the maxi
mum bending moment always occurs at the point of application of 
olle of the loads so located that the sum of all the loads all the beam 
between one support up to and including t hat load is equal to or 
greater than the reaction of the su pport. 
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Vertical Defl ection. Bending stress within a beam produces 
fl exure. and t he deOcctioll, or the alllount of its departure from a 
s t raight. line, is the measure of the deformation which the beam has 
undergone in its resistance to bending stress. So long as the streflS 
is within the !mfc limits a llowed for the material, the deflection is 
negligible so far as conccrns the beam itself; it may , however, be 
of sufficient. magnitude to cause the disruption of other materials 
in contact with or supported by the beam but of k'ss strength, such 
as plaster. In stich cilses the limit of allowable deflection may 
dctcrllliTw or III least influence t he choice of a sectioll. 

Lateral Deftection. The stresses within 11 beam under transverse 
loading arc compressive Oil one side of the neutral axis and tensile 
on the ot her. The tensile streS5CS tend to hold t he beam in a 
straight line between the supports, while the com pressiye streS8(,S 
tend to deflect it ill a lateral din.~ct ion, just as the b('nding stresses 
as a whole tend to deflect it in a vertical plane. On long SpfttlS 
ullSupported against sidewise deflection, this consideration may 
influellce the choice of sections. 

lIlethod of Computa tion. A complete inyestigation of the strength 
of beams under transverse loading must take into account all the 
clements, the bending moment, the vertical deflection, the lateml 
deflection and the shearing stress; though under the usual loading 
conditions the first alone determines the size and weight of 
scdion. 

In the calculation of bending stresses, the londs nre usually 
expressed in pounds, the span lC'ngth and t he distance betwccn tht' 
loads in feeti thJ resulting bending moments IU'C in lel'ms of foot 
pounds, which necessitates conversion to inch pounds before the 
section can be selected from the tablcs. The section modulus of 
the required section is obtained by dividing the mnximum bending 
moment in inch pounds by the allowed unit stress in pounds p<:r 
square inch. In such calculations it is assu med thnt the neutml 
axis of the section is normal to the line of fiction of the load. When 
this is not the case, cOl'rcction must be madc for t he eccentricity 
of the loading. 

In the pages which immediately follow arc given gcneral formulas 
for the bending moments and " clticsl deOeet ions of beams under 
the usual conditions of loading, nnd also diagrams illustrative of 
those conditions. The gf'llcrnl lYH~thod for the computation of the 
maximum bending moment of a beam supported at its ends and 
loadl'd :\t Vf~riO\lS points is as {0110ws:-



First. Find t.he reaction ut. t.he left (right) support by multi
plying each load by its distance from the right (left) support and 
dividing the sum of these products by the lengtb of tbe span. 

Second. Starting from the left (right) end of the beam, add the 
successive loads until a po int is reached where the sum of the loads 
equals or exceeds the reaction of the left (right) support.; the point 
of maximum bending moment is located at this point. 

Third . Multiply the reaction at the left (right) support by its 
distullcc from the point of maximum bend ing moment and subtract 
the sum of the products of a ll loads to t Itl' left (right) of this point 
by the corresponding distance from this point; the difference 
between these moments is then the maximum bending moment. 

........ g '. 0" -----' ~ .' ..... 0·' 
~('_O"" _-' s'_o" ~ t 

, ' :0 (D"~ 1 ~ w.' ~ 
. ... ~. 0" .z:.o:: 

1 ! _ -S'- ON_ __..j 

II ·· ·-···-····· 12·- o~· ,-----.~ 
•.. -- -.---- - 1S~0"·-- --------' 

Rumple: Required !.he IIw 01 " 

, teel bo&m to aupport. Ihe fo llowIng 

qul8llCent loads over .. elOU" '!lI>n 0/ 16 

foot botw8Cn Hupportll. at a mulmuru 

unit al ..... oot to II:I:~ 1!1OOO IlOund, 

IJer &qua", Inch. 

W, _ I6000 pound •. "' feet from left . upport. 

W. _ 18OOO g " 

per 10'''. unllorm up to "' leet lrom rtah "PIIOR. 

",uruod ... elght 01 beam unlforml, d'-tr1buted 
o .. er enU ... apron. 

l.eU n~lon. 1l1000 I 12 + (110 I 18)8 + I~IO}(J I 7 + (20("1. 4) • '-2136.5 It:. . 

IGOOO. I + (110 I 10)8 + ISOOO I e + (2(lOO . 4) • 14 "_. , ' 
It lllht Ueo.ctlOll. 10 - """ "'. 

Sumol reacUon_ umolloada _ W , + W, + \V, + W. _ 42GOO Ibt<. 

1'<.>1I1t11 01 m ... lmum mOlUellt (60 . "J + 111000 Hl2"O < 213M 
(60" 9) + 16000 ... 18000 _ 34;;,(0 > 21~' 

t hereto ... the point 01 m .. lmum bendln, moment Is at polll! <It IGad W I. 

M ulnmDl bending moment. 2IUh .... Jeooo. '-(lIlb.) .U _ 109765 n . II .... 

or. 111101517-(2000 .4)0'-(1101 T) . U _ 108764 ft. l bo •. 

n 1....:1 ectlo oduJ 10976511: 12 1317 180 7321 I equ. a II m UI _ 1l1000 _~_ . n. 

A, the sectJou m oduJ lII of the 18 Inch M.7 poUlld. American Standard. o r 
the 16 Inch 45 poulld Oamegle Ber.m I. g .... ter thall thlt. either 01 th_ -=tlon. 
rna)' bo ulled 

If the ... !lowed unit Ittelll were IGOOO pound, per lQua ... Inch. I.he reQuI....:I 

NlCtlon modulus would be ~_~_82.'IO •• 

'0' 
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COMPARISON OF VARIOUS LOADING CONDITIONS 

The formulas and diagrams on tbe following pages give the 
various stresses in sections used as beams, result ing from usual 
conditions of loading. 

Taking as a unit of compa rison a uniformly dist ributed safe load 
on beams of equal length and section, supported nt the extreme 
ends, the following table gives the relative maximum safe loads or 
bending moments and deflections. 

As a check on the accuracy of a computation, the safe load 
obtained from the formula for any condi tion of londing may be 
multiplied by the reciprocal given in the table corresponding to 
such loading condition; the result should be the maximum allowable 
uniform load 8S taken from beam safe load tables. 

M,..;. ..... &I • = Ccadiw. rI. r....furc c- .... ........ 
So. ~ 

Reb" ... RociprOOoJ I Helotin 

B ..... 8U •• O.TI:D AT EMU. 

Load uniformly dUitributed over I pln X , 
Lold. conceotrated It center 01 Ip&II .. " 

, .'" 
Two eQull 10&Ck IYD1lllet.rlcllly oooceotraWld V> ' / 41 tI/ 1 
Load InCl"eNlna: uniformly toone end XU .97"3 1.0264 .1170 

LolWllnC!"OUina unltorntly to center X. ~ .. ." 
Load decreNlq unlrormly to center VIJI % • L" 

a ..... P"".U"1' 0". E .. o. O .... 1'IL •••• 

Load uniformly diltrlbuted over Ipan H " • . ... 
Load OODODCltnted .t fICld " 

, >.2. 
Load Ina-eaeina uniformly to !bod fICld m % '" L" 

a ..... OO"1',"OOUI 0" •• Two 8UPPOI1'I 
EQUIDII ... ". 1'.0 .. E"DI 

Load UDllormly dlruibuted o.er IPaD XVIII 

L It diltt.nee. > 0.2071 , 11/".' "",//1 

•• It dYtanCII • < 0.2071 , 
, , ... 

1-1. --. 
3. If diltallCII Do -0.207 1 , ...,,, . r71 0 

Two eqll.ll lO&Ck OOlloentnted .s ~ '" '/". ". /1 



BEAMS UNDER VARIOUS LOADING CONDITIONS 
DIAGRAMS AND FORMULAS 

STATIC LOAUS ON BEAMS 

[fm-----'------' =----- ___ -4->" 
R : 4,D i .-- <K--~ W 

, ' , 
v~p IIIIIIIIIIIIII! II 
1'. Sbeu D!aa-ran> : 

: : 
M 4-TrrrrnlIr~ ! ". ' ,,-,-

• Sate Load 
S~ at ..,.,. point 

!\ . (mu. ,hear V) 

M mu . • ~ R 

W mu. 

Dill"" 

II. CANTILEVER HUM- V.It .... I' cliliribated I ..... 

R _ (mu.. lbear V ) 

1'>1. dislinco II 

Mmu:. at R 

Wmh. 

D mu. 

..... ro l.oad 

Sbnr at ally polDt 

M. dlstaoce:l 

Mmu.atlt 

WmlLl<. 

Om .... 

, 
- 1" Tabular Load 
_ w 
_ w 
_ WI: 

_ w, 

, 
- 1" Tabular Load 

_w+ 
_ w 

w .. - --,,-
W, - -,-

'" -, 
w. - -..rr 

w 
W., 

- ----:nr 
w, 

- """"J" 

'" -.-
w. 

- lilrr 

107 
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BEAMS UNDER VARIOUS LOADH'G CONDITIO:'<S 
DIAGRAMS AN)) FQnMULAS 

STATIC LOADS O N UI>AMS 

IV. BI>AM 8 UPI'ORTED AT END6-Co""" .. lnoleoi lOO1d II ' .,. .. Iu 

~ .. -----I------ -~ , ' 
, .. · lI· ," ... ' ' , 

R~ ____ t -:~- --- t ----l R1° 
, ' ,W , 

, : ' : 
~I IIIIIIII I : ; 

St.:.!.. 01--... 11111111 1 V 
.~ --'. ,~ 

, • I' 

'-'~------ , , , , 
W...u.: i 

,- "" 7':w.~="" Mom .. nt Di.aanun 

.. ------- I -- - - ---.., , , 
, .. ·x· .. 

, " 
I:~ ' ___ '~,;:D 
H ' i R~ " '-11- ..• -.... 

llQ) (~ 'f ! 
LTnni : 
~_WU\ It.; 
. : SbH.r: Dia¥rarn Will V 

M mttilli 111 1111 ifu,'! , 

Safe L6&d 

Bb..,.... at an)' poillt 

M . dbitancc X 

M m .... . at point of load 

W mu. 

DID .... . 

~ 'ral.l"lnr 1..(Nl.<i 

W -,-
W ,-
W. - --,--
WI -.

<&IJ'I - ,-
w. 

- "'i8F.T 

Sar .. Load Tabula r 1.QlOtJ x sS.-
It _ (mn . • heat If a> b) 

~ I , d bllanoo I 

M m BX.1I1 poln torJ oad 

W mH. 

Dmu. -

WR - ,-
Wh - ,-
W b" - ---,-
W ah --,-

- '~ '" Wall (.+21.1) , :1. ( .. +21.1) 

211:0: 1 1 

Sar .. Load ... T .. bu l .... L.nod" L 
W R _( IU"", .• h.,.,.\,) _ It, _~ 

"I , d lltuoe ,. 

1\1 m U . U a nd bel. ... eeu loacU 

Wm&l. 

D mu . 

w. 
- """'2"" 

21.'\ ---• 



BEAMS UNDER VARIOUS LOADING CONDITIONS 
DIAGRAMS AND FORMULAS 

STATIC LOA n s OS IIF-AUS 

n, 

M. dlllallOll 1\ 

M • . d b t"nee x 

Wmu. (Il>,,) 

w 
-2T(I-....-b) 

w .. :Ir(I+,.- b ) 

Wa _Il_ ---:IT"" (1- &+ 1.0 ) 

W _ RlI _ -:rl . ..... ) 

:!I'" 

VIII. llt:AlI 8UYI'OKTt:1) AT t;:SDS-Th..., ~n""_I.d J .. d. 

,.. - - - - -- - I _. - -- - -.., 

~' ;., 
, , 
1 " .t" , , 
: ~ ~I ~ . : 
I ' , I , 
.. _ _ J. _ ... ~ ___ .... _ h,_.1 
, ' I I , .. --~., -· ---·-l b,--- -! t-.:.. --_~ __ .b"';"' ____ ": , " , 
'~' I -- ....... :::: ..... :.--: 

,-~-- , . 
M I I , M, N , 
~_ ' , ! J...-' 

»_t IJ!ai"*'" 

n 

n, 
Mat\\' 

Al mall:. II \\" 

'" mn. II " ' , + W 
:\1 ",,,,.,1/ W,+ W. 

;\[m&":. 11 W. 

.. Wb+ W, h,+ W. bs 
I 

.. W .. + W, ,,,+ W,., 
I 

_N" 
.. nor J\ 

_ 11. , _ W (a,_a ) 

.. Ror> It 

.. H,or> l! , 
_ ILI ... W (.~W'(_L) 

_ B, or > H, 

IX. HEAN COI<o'T1NlJOU80VEK TWO SUPPORTS-Tor. uteri., .,._.-ukal '-do 

Momen t Dia¥ ... m 

s.r" Load Tabular Loao.l '" 
, .. 

M. dLUallce X 

1.1 mu. from R WI R, 

W II ...... 

D. dbl"nee" 

, 
D ,. dlttauCOl .,._ 

w -, 
w. - ,--

-~ 
_ 2t8 

• 
_ W .. (3al ...... ) 

I2EI 
.. W .(I- 2a)' 

rofl:l 

W9 



no 

BEAMS UNDER VARIOUS LOADING CONDITIONS 
DlAGltMIS AND FORl\o1ULAS 

ST A T IC l.OADS ON BEAMS 

X. BEAM SUPI'ORTED AT ENDS- U. ltonnJ,r dl.trlbolted 1-.1 

--- ------ /---- ----" , .. - ,.-~. 
~i i lIil!~; i""i_~~:D 
RI : fR, , ... --- t ----;.--- t ---~ '-jnn;.,... , , v ' I' 
':' '-~ , , , V 
Sh'" Diagram ' ~-. • , I • 

: I I 
, : I 

Mml:.:~i , , , 
• _. r 

Moment Dlavam 

,... ------1--- ---....... 
~- - - t ---"':'"w--- t ·"-J, 

~
' , 
i 'I' 'I ,"·x·., _.; 

----- -tV 

I R: : ;R, 
. ' : 

V trTInn: ~ , ... - .. 
r , , V 

Sh ... rDl~ram :~.~ , ' 

~-!~: , ' , 
Mmh:.: : , , , 

'<- , 

Momen~D~ 

8ar& Ul!l.d 

Shoar Man)' j)otnt 

R (m ..... ah""", V)_R, 

M. d l.8U uee" 

Woou. 

D~. 

Safa Load 

Shear at any point 

M, d istance" 

M DIU. dlst.&nce t 
Wma:l, 

Dm&ll: . 

T abular Load 
W - "W (1-2,,) 

w -, 
~(I-+) 

_ ,!l 

'" - -, 
'W. 

- ~EI 

----

- 1 Tabular Load 

_~ (1~-4x') 

w -, 
I 2,,

- WJt{2 """'3li"l 
W, - -,-
'" - ,-
w. 

- "1iO"RT 

XII. DEAM SUl'!'ORT.; O AT ENDS- I.-d In<naolnlr .... ifor",]y lo on e end 

Safe Load 

Sttoo.r at any point 

R (mu. shoar) 

n, 

!\.t. distance" 

M mu. dl8tanoo 

WlnU. 

D",aK. 

Wx x, 
- ---r-(I-,....) 

,W' 
- 9 ,1'3" 

27rS 
- 'ZITa 

.0130« WI' 
1':1 



BEAMS UNDER VARIO US LOADING CONDITIONS 
DIAGRA MS AN I) FORM U LAS 

STATIC WA DS ON REAMS 

Safe l.o:*l 

w ~. 

o mLl:. 

- .:!. 'hbular IAad , 
2X 21 ' 

- W (7-....,.-)-I) 

w -, 
" 2. " - W x(l, -, + ""'3rI1 

w, 
- "12 

1m --,-

XIV. BE.UI 8 UI'l'()KTEI) AT ENDS-U.if .... ........ rtlal br 4.'atriMiM 

It _ (n....,. shelu' If &>0) 

Shoal at x 

1(, _ (max. ~hear If II. > e) 

111. dilltanco I _ a. or <_ 

111,. dbtanor: X >_ 

M •• dl8ta.no:;o, I( ><a + b) 

1\1 max, dL!tarI(:e a + 
W rna •. 

R b 
W 

W I2o::+ bJ 

• ". R -T(s:-a) 

W (2a + b) 

" _ nx 
_ lis . W (I;-a)' 

" _ kx _ W (?J:-2a_b) , 
W (!<: I b)!4"'+b(2c+ b») .' . ." 

- (2c+bl(4al+ b (2c+ b)J 

XV. 1I1:!AM 8UI' I'ORTED AT t:. ... OS-U.!fo .. 10.4 ,.rtiall,. .. Iao,ul. ... o •• 

,.------- .------- ... , ' 
.. - . -. --- .... -b- - ""_ e •• ,.: 

~-+D 
, R\ ._ ,,_ . ..; : : R,' 
*_~ ' I : 
V, .: ' . .- .. , , v. 'Shear~'~-" 

.~i' • I '. 1oI mD.: I ~ 
L' , 

Momen l Dhlll' .... m 

R _ (max. shmr lfW> W ,) 

n , 

101. dlllt.a.noo" <& 

w~. 

W (:II - a) .. W , e 

" \\' ,(21- oj + w. 

" ,VlI" 
- Jh:-"""'2& 

R W C:b-a) 
- x · 2 

R', 
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BEAMS UNDER VARIOUS LOADING CONDITIONS 
DIAGRAMS AND FORM ULA S 

STATIC LOA DS O~ BEAMS 

X~·I . n):All "IXEO AT E~OS-Sln"l. Load &, Center. 

sere load 

Shea. at an), point 

"'I",x, shoo •• V 

~I. dhltallCl,l" 

_ Tabula. load 

W - .,-
W - -,-
w - 8" (4,,-1) 

For lI'"" 0 to x _ ~ inc1lU1h'6 

- Mm .. ". at cluj 
W, -- -,-

+ M ma". at t-enwr 
W, -+, 

Dmax. at CtlUto. 
WI' 

- mm 

XV II . O);AM FIXED AT ENOS- Unlfo . ... ,,. Ot.lrlb~led Load. 

Moment Diqra.m 

Safe load " - "ii Tab"la.. load 

Shoar at any (JOint 
W - W {/- 2xl 

W 
)Ia.~. sllear, at endB _ V - :r 

:\[, <il~talloo" 

- .'>' ma.~. at end 

w 6~ 
- TI (6,.-1- T) 

'" -- T2" 

'" - 24 
w,· -""" 

XVIII. ""AM CONTlNUOUS OVER TWO SUPPORTS- Uniforml,. Distrlbuted. , --'. 

~ . , R , ; R" ". __ . , ... --'z--" 
V ---" 
,\-" ' ' .t" 
~",_- : ___ lY' 

: ~hearDi~ : 
r -"' - -";---' " +M,max.:: :, 
t__ ' " ' -' 

__ :~"!Smax. 

1 'l'ii'r.iil ' " "2--;::::r.; , ,I 
1"- ~ :- I : l"···-t-a- t-a ,Jo .• -~ 

R _ H, W Wa WI 
_ T,m&J<.shOOl' -r (>rT (;;r-a) 

:'II. dlstanoo x _ lI'(.lt -lI + al) _ Oifl_ ~ + ,,(1-4. ) 
21 ~- -r-

:'l,atUa.ndR ,_~ max.lta>I( \~ 

:'1. at center _ W(lta ) 
m~ . Ita < I(V~~) 

W, rna". 21fii 
Ira > I(V~~) -..-- max. 

W. rna,.. "" If a < I{ \"ij-~) - -,or. max. 
' .. __ • ___ ._ , ___ __ __ iI 

Moment Dil.ll'raID 



BEAMS UNDER VARIOUS LOADING CONDITIONS 
DIAGRAMS AND FORMULAS 

STATIC LOADS OS" REAMS 

XIX. II&AM SUPPORT!;I> AT ENDS- Si .... le C .. n~ntnted lIoy'n¥ Load. 

,,-. .,.._- . 

~ 
:. --- ---- /--- ------~ 

Mu. shear W 

:\1 rna,... 

Occul'!l M \lnd for" _ .. 

, , 
()(:(:u,"" at .;ellWr for" - "2 

xx. BEA~1 SUPPORTED AT ESDS- Tw .. F.q ... 1 COnornt .... ' ed M ... . .... ~ •. 

,· ··x-·· ... ··· .. ··· ... ; ~~ ~'*' 
~ , ' , ' 

.. - - - - - - - -I -- - -- ----" 

'\ l lIIx . • hO(U' 
w • - I (1- "'2 ) 

Occurs at end for :< _ 0 

:\1 "U\_~. w • )' - 4i ( 1- "'2 

()(:(:UI'!! undor Loa.d at 

, . 
Distance x - 2 (1- "'2 ) from support 

H a. Is grea.ter than O.5S6 I, Ca.'Wl ~o. X I X 
will glvo th" :\111oJ( . :\t.;.mont. 

XXI. m :AM SUPPORTED AT ENDs-Two Ua~qu.1 (;c,nc"ntl'1ltM ~1 .... jnJr Load • . 

,..--x--...... --.·--... 
. : w. ril. Aw. _ 
~ . , 
~--------I ---- ----; 

:\, max. 

w + I-a _ , W" 

Oe<;unl a t end for x _ 0 

~ 
- (W'+W')T 

OOOUMI under W, lit dis tanoo. 

l~ 
x - 2 (/- w, + W I) fl"om left. $UP1>nrt. 

Ma.x. "Iomoot may occur for ono load. U In 
Caso NO. XIX. 

GENERAL R ULES YO R MAXHIU.\I SH EA RS AND MO:\'EN'r s IN SIMJ>L~; 
BEAMS CA nRY INO ",IOVINO CO",CENTRATED LOADS. 

The ,naximum shear due to moving concentrated load~ always OCCIII'II a t a sUl)IlOI"t 
,,-hon a certain load is noar that 81,pP<lrt. The maximum shoxu- thoro eoquals tho total 
r eaction. Tho maxImum oondlng moment duo to moving eoD~Dtratoo loads OCCUl"'l 
under on ll of tho loads when this load Is M far from ono ftUpport as the center of gr",,·lty 
of IIll the loads on tho beam Is from tho other IIUPI>nrt. 

". 
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SAFE LOADS FOR SECTIONS USED AS BEAMS 

E.XPLANATION 010' 'fABLES 

The tables of sufe loads for structural beams, channels, H-ooams 
lind cross tie sections, used as beams under conditioJls of transverse 
loading, give the uniformly distributed safe loads in lGps for SpUIlS 

customary in bridge and building construction, ba.sed tlPQIl un 
extreme unit stress of 18,000 pounds per square inch. The 
tables of safe loads for angles, lees and zccs give the values at 
the same unit st resses 011 spans of one foot, from which the 
sure load for any length may be obtained by direct division, and 
also the valucs for those SpUDS at which the allowed safe load will 
produce a deflection of 1/360 of the span length. The loads in all 
eases include the weight of the section, which shou ld be deducted 
in order to arrive at the net loud which the section will support. 

It is assumed ill all cases that thc loads arc applied lIonnal to 
the axis 1-1 as shown in the tables of clements of sections, and that 
the beam deflects venically in the phme of bending on ly. If the 
conditions of loading involve the introduction of forces outside this 
plane of loading, the allowable sufe loads must be determined fl"Ol1I 

the general theory of flexure, in accordance with the mode of appli
cation of t he load and its character. This applies pllrtieularly to 
unsymmetrical sections, such as zce bars and angles, which should 
be used only under those conditions of loading where the section 
can deflect vertically only, being rigidly secured against lateral 
deflection or twisting throughout the entire span. In nil such 
cases of eccentric loading, the actual safe loads wou ld be consider
ably lower than t he t!l.buluted snfe loads which have been based 
upon the most favorable conditions of loading. 

Vertical Defledion. The vertical deflection of a section under a 
uniformly distributed load is determined from formula: 

. ti Wi ft I 
DeflectIOn, D- m TI j Wl_8 f ii 

• D_~"*j for lipan length in foot, 1_ 12 L 

D_ 15J~ inches 

Steel, E_29,lXXl,OOO; for unit IItre811 of 18,0CK! poundll: 

~ft . 0 0.018621-" ..,., ectlOll, - 2ri Deft t· D Coefficient ec lon, - 2n 

n - dietance from center line of gravity to extreme fiber. 



DEFLECTION COEYI'ICI£STS FOil UNIT BrIU:aS OJ' 18,000 POUNDS 

~ 
CoeIIi .... t \1::. CooIIl .... t 'i:' Co.IIiciOilt \1::. Co.IIicient 

18,000 18,000 .... " .. 
, 0.019 " 8.212 .. :H.301 " 69.288 , 0.074 " 9.012 " 32.847 " 7I.{;78 , 0.J68 ., .. '" " 34.430 " 73.906 

• 0.298 " 10.726 .. 36.050 " 76.270 , 0.406 " 11.638 45 37.707 " 78.672 

• 0.670 " 12.588 .. 39.401 '" 8 1.112 , 0.912 " 13.574 " 41.l33 " 83.588 
8 1.192 " 14.599 " 42.902 .. 86.102 

• 1.508 " 15.660 " 44.708 .. 88.653 .. 1.862 '" 16.759 .. 46.5.52 " 91.241 

" 
..,,, 

" 17.894 " 48.432 " 83.867 

" 2.681 " 19.068 " 50.350 " 00.530 

" 3.147 " 20.278 " 52.306 " " .... .. ''''' ,. 2 1.526 " 54.298 " 101.007 

" 4.100 " 22.810 " 1'>6.328 " 104.74\ 

" ".767 " 24.132 '" 58.395 " 107.5.53 

" 5.381 " 25.492 " 00.499 " 110.402 

" 6.0..13 " 26.888 " 62.640 " 1\3.288 

" 6.722 " 28.322 '" 64.819 " 116.2 12 .. 7 .. 48 " 29.793 00 67.035 00 119.172 

The deflection, in inches, of sections subjected to transverse 
stresses due to uniformly distributed loads are obtained as follows: 

Symmetrical SectiOD8. To find the deflection in inches of a 
section symmetrical about the neutral axis, such as beams, chan nels, 
zees, etc., divide the coefficient in the table corresponding to given 
span and fiber stress by the depth of the section in inches. 

Unsymmetrical Sedions. To find the deflection in inches of a 
section not symmetrical about the neutral axis, such as angles, tees, 
etc., divide the coefficient corresponding to given span and unit 
stress by twice the distance of ext reme fiber from neutral axis 
obtained from table of elemcnts of scctions. 

Other Unit Stresses. To find the deflection of nny section for 
other unit stresses than those given, mUltiply the coefficicnt for 
18000 pounds unit strcss corresponding to the span given by the 
ratio of desired unit stress and 18000. 

Limits of DeDection. The de6ection of floor beams carrying 
plastered ceilings should be limited to not more than 1/360 of the 
span length; this limit is indicated in the safe load tables by lower 
zig-zag line, is derived from the following formulas: 

DetlecUOD. Dmu_~_ I~~. r_ 18.000, Lmas._ 3.1i8(ln 

Lateral DeDection of Beams. In the usual construction of build-
ings the compression flanges of beams are secured against la.teral 
deflect ion by the floor system, by tie rods placed at proper intervals, 
or by other menns, and upon this assumption t he full tabular loads 
may be applied. 

" 0 



". 
When Inlera l uru.cing is not provided and the unbraced span 

length as compared with the fl ange width of tbe bea m is excessive, 
it may be found economical to use two beams or a. beam and channel 
securely fastened together; in crane girder construction a channel 
with flanges turned downwa rd and riveted to t he top 8ange of a 
bean! will make a very efficient cOllst n lCtion. 

If, however, a single section is to be used for an excessive ratio-of 
span ICllbrth to fl ange width, the full labubr safe loads must be 
redu ced, various permissible rat ios of span length to flange width, 
lib, und formu las for reduction of stresses being in usc. 

The table below gives the reduction in per cent of the 
tabulnr sufe Jot\ds is accordance with the Specification of the 
American Institute of Steel Construction . The maximum allow
able ratio of li b is limited to 40. 

tbua: fe _ 20.000 

1+ 2t!..o (li b)· 

Full .tree. 18,000 lb.., up to r.~io, l!b_ 15 

M aximum 1I1101l'llble r.tio, l/b_ 40 

I II addition to illtcl'al d(·f\l·ction due to yertiefll loading, Interal 
deflection may be inuuced hy the tbrust of floor a rches or by other 
forces not coincident with nxis of principal bending stress. 

Stresses duc to horizontalliJrust should either be neutralized by 
tic rous, or the safe resist ance of the beam should be computed to 
provide fo r the combined s tresses due t o the action of both vcrticul 
and horizontal forces, so as not to exeeed the allowable fiher stress. 

HlI:l)(JC'l'lOS 0,. T,\.BULAK S,\.I"I: Lo.l.DS our.: TO L .\Tr.:R.l.L DEn.t:CTION 

\·.rlous n.uOl of span Leog~b to tl'lanjle Width of Dcam. lIb . 

, ...... ....... 
" \\'1,lIb 
,~ 

" 1 ~ . .5 

" IIUI 

" 17.6 

" 18 .5 .. 
19.6 .. 
20.~ 

• 
A. I. B. C. .... 

-
. M 

100.0 "'., 
08.6 
97.8 
07 .1 ... 
95.6 
!l4 .11 
94 .1 
OO ~. "., 
91.8 

Allllrk::a.o h" tlIule of Steel Co!utroctlon Code. 

\I~"1h 
,~ 

" 2 1.6 

" '" " '" ,. 
24.5 

" "., ,. 
'M 

" -

Pet Ceol. 
T ..... .., '-' • 

A. IB.C. 

" ... 
~--

"' . OO~, 

a", 
88.' 
87.9 
87.1 
00.' ,,,, ,,,, 
83.9 
tn.o 
82.2 
8 t.4 

..,,. ..... . 
" ,,,. 
,~ 

---
27.6 

" 28.6 

'" ... , 
'" .,., 
:n 
:Il.li 

" 32.5 

" ,>.8 

• 
'\'.I.B.C. .... 

80.' 
,"a 
'". 78 .2 
77.4 
76.6 
76.8 
76.1 
74.3 
73.fo 
72.7 
71.9 
71.2 

Wldlh 
,~ 

- ,. 
34.6 

" ,,~, 

'" ,.., 
" 37.6 

" 

I 
38.6 ,. ,.., .. 

• 
A. !. B.C. 
' ... --
70.4 
60.7 
68.0 
68.2 
67.4 ,.., 
06.' 
65.2 
6 4 .5 "., 
63.1 
62 .• 
61.7 



Shearing Slressu. The safe load tables for beams and chan nels 
lire computed solely with reference to safe unit str('sscs due to 
flexure, and the safe loads uniformly distributed on the spans given 
will not pr<xlucc excessive shearing stresses in the web. 

Web Shear Limited by Buckling. T he shearing 81rC88C8 acting in 

the web of n Leam produce two stresses of equal intensity, com
pression and tension , respectively, acting at right angles to each 
other and II.t angles of 45 degrees with the Neutral Axis. The 
intensity of each of thcse stresscs is equal to the intensity of the 
vertical shearing stress. The compressive stresses tend to buckle 
the web, which, however, is not enti rely free to buckle, because 
the tensile stresses acting at right angles have the effect of 
glifTcning it. The web may therefore l be figured as eomposed of a 
scries of (,"Olu mns of length equa l to its diagonal depth. 

The following formula may be used to calculate t he total safe 
buckling resistance V due to web shear :-

V _ 18,000 dt _ f, dt ,-
J + 5,OOOt' 

v _ l\I aXilJ1Um allowable web shear in poUIldl!. 
d _ Depth of beam in inches. 

t _ Web thickneSll in inches. 

c _ Distance bet",~n fiangee in inchee. 

f. _ Unit fibe r s tress for ahear in poundll per IIquare ineh. 

f~max._ I2000 for nltiOil Oft-uP to 50. 

For wcb crippling at cnds of beam or at points of concentratcd 
loading, scc discussion on following pages. 

When, however l beams must support heavy loads which ure COIl

cl'lltrnted ncar the supports, or when beams of short span arc loaded 
with uniformly distributed loads to their full carrying capacity as 
r<:gards fl exu re, the bending moments Illay be small in comparison 
with the r('aetions at t he supports , and t he beams may fail along 
the neut ral plane as a resu lt of longitudinal shearing st resses l or 
may buckle us u result of the combined longitudinal and vert ical 
web stresses . On such spallS the safe shearing or buckling strengt h 
of the web may limit the carrying capacity of the beam, so that the 
deciding factor will often be the resistance of the web to shearing 
51 resses, rather than the resist8ucc of the fl anges to bending stresses. 

'" 
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Longitudinal Shear. At any point in any section of a beam, the 

horizontal and vertical components of the web stress arc equal to 
each other and proportional to the vertical shear; their intensities 
arc dependent upon the distance of the point from the neutral axis. 
In order to determine the intensity of the vertical shearing stress at 
a given point in a vertical section of the beam, therefore, it is 
sufficient to find the equal intensity of the horizontal shearing 
stress at the same point in the horizontal plane. 

The longitudinal unit shear is zero at the upper and lower fl anges 
of the beam and a maximum at the neutral plane. It is greatest 
at the supports and zero where there is no vertical shear. 

The intensity of the longitudinal shear at any point in any section 
is the product of the vertical shear, V, fo r that section and t he 
static moment, Ma, of the section included between the horizontal 
plane of shear th rough that point and the extreme fibers on the 
same side of the neutral plane divided by the product of the moment 
of inertia of the beam and the thickness at the plane of shear; or 

b VMs Longitudinal unit 8 ell.r - t;'T . 

EJ:ampl&-Uequired the maJ:imum longltudlnlltl .hear 
per 8quaNllnch In a 24" 79.9 lb. beam loaded .. Ith two 
.ymmet.rlcalloads of 100.000 pounds each. dlsregardlns 
the weigllt of the beam. 
?fa of Flange neclangie _ h.60d1.7 _ 49.1 
1'011 of FlMlBe Tri&ngl",, _ 3.2e;J:.542d1.Z2 _ 19.8 
M. of Web _ llAOJ:.:;oJ:.5.70 _ 32.r. 
Total Stal lc Moment ""iQi":'"4 In.-

1_ 2087.2 In.' 

Under usual conditions of loading, the longitudinal shear need 
not be taken into consideration. 

Buckling Values of Beam Webs. The vertical shearing stresses or 
the vertical compressive components of the web stress may, under 
some conditioDs, exceed the safe resistance of the beam to buckling, 
so that a web, which is amply secure as against the safe allowed 
shear, will not be of sufficient strength when considered as a column. 

In such cases provision must be made for security against buckling 
either by web stiffeners or by increasing the thickness of the web. 

Experiments with beams of various depths and web thicknesses 
have demonstrated that theJength of the web which can be assumed 
to resist buckling stresses is equal to the end bearing plus one·fourth 
of the depth of the beam; the following formulas have been deduced: 



II, lit 

~ Safe end reaction R _ (b x t (8 +{) 
Safe interior load W_2 fb" t (81 + ~) 

In the formulas R is the end reaction, W the concentrated load, 
t the web thickness, d the depth of the beam, B, half the distance 
over which the concentrated load is applied and B the whole distance 
over which the end reaction is applied, while fb is the safe resistance 
of t he web to buckling. 

The first formula is general and applies to any condition of load
ing. The second formula is for a single load concentrated at the 
center of a spall; it can be extended for a system of concentrated 
loads, provided the sum of the distances at B, is not less than B. 

For computation of fb the following formulas arc used in the 
tables, corresponding to a maximum shearing stress of 12,000 
pounds, fb maximum not to exceed 15,000 pounds per square inch. 

'"000 
1+ ~ (d/t)" 

The tables give for beams and channels with unsupported webs: 

1. The allowable shear V, on the gro88 area of the beam or 
channel webs - f. dt. 
Unit shear f8 - 12,090 pounds per square inch when + is equal 
to or less than 50. 

f. - I + ~ when -+ is greater than 50. 
0000 v 

2. Span limit to develop V. 

3. The allowable web resistance fb, in pounds per square inch. 

4. The distance B, or the distance over which the end rcaction 
must be distributcd when the shearing stress, V, in the web is the 
maximum allowable. 

5. The allowable end reaction (R) when B is taken at 3%", 
which is the usual bearing of beam on the 4" angles, ordinarily 
used in building construction for beam seats. 

Maximum Bending Moment.. In addition to data referring to 
maximum loads on beams and channels aa computed from the web 
resistance, the tables also give the maximum bending moment in 
foot pounds, which may be used instead of the section moduli to 
ascertain the proper size section in any particular instance. 

". 
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Etreet of Impact on StrNBH. The fo rmulas upon which the tablos 
of safe loads arc based assume all loads to be quiescent or static. 
The effect of moving loads may be taken care of either by reducing 
the allowable unit stresses, or else by incI"Casing the theoretical 
loads. 

When a load is suddenly applied, the resultant stresses are twice 
as great as those due to nn equal quiescent load. 

When an instnntanoousiy applied load produces impact or per
cussion, the resultant stresses are dynamic and arc measured by 
the laws governing the energy of bodies in motion. 

Tho following formulas give the unit stress and deflection due to 
a load falling on center of a beam rigidly supported at both ends 
when the weight of beam is negligible as compared with that of 
falling load, and when no account is taken of tbe local distortion 
due to impact or percussion at point of application of load. 

W _ Weight of falling lond, in poundl. 

h _ Height of fall, in inchea. 

_ Extreme unit 8tre~s due to st!lotic e ffect of load, W, 
in pounds ller Iquare inch. 

fd _ Extreme unit stl'(l81:1 due to impact of load, W, 
in pounds per Iquare incb. 

D _ Deflection due to static effect oflond, W, in inches. 

Dd- Deflection due to impact of load, W, in inches. 

fd _ r(1 + ~-W + d Dd - D ( I + \)~ 

It. must be noted, however, that. when the weight of tbe beam 
is a real factor, theoretical formulas do not agree with observed 
results and practical tests give values which are far less than those 
indicatcd by theoretical formulas; this is notably true in drol>"tests 
of axles. 



Tnn.,"erte Load.- Find S ... n.. Uequired the proper si~e of II bellm laterally braeed 
to lIupport II superimpo~ or net load of SS,!XJO pounds uniformly distributed over It 

clear span of 42 feet, atiBuming a uni t st rCS!! of 18,000 pounds. 

From the tableof safe losdllon page 136,itis found that beam eB 301 N,30" x 10}j!"-
115 pounds, will support It. grOIlII lolt.d of 1)3,300 pounds. The weight of beam is 
42 x 115_ 4830 pounds. The net eafe load is, therefore, 93,300--4800-88,470 pounds, 

Truov" ..... Loado-~'ree S ... n.. Hequired the reduced ufe load on beam CB 212:\0', 
21" x 9"- i7 pounds, fot II span of 21 feet without any lateral support or bracing, in 
accordance with A. I. S. C. formula for 18,000 pounds. 

. lib ZI" lZ Tabulnr load , page 142, _ 94.300 pounds. Hat lO, - --,- _ 28.0 

Reduced ufe load, page 116, I) 1,300" 0.798 _ 75,250 pounds. 

V"ttiea l Shea r. Hequired the IQa,nmurn load which beam B 5, 15" x 85 pounds, 
can support without exceeding web resi.'!tance of 12,!XJO pounds. 

From tables on page 127, the maximum end reaction is 156,960 pounds lind the 
maximum load is 2 x 156,960 - 313,920 pound!!. 

Verti .. 1 Ot1'Iecti .. n. l. Required the proper .size lind the deflection of a beam 
supporting II net load of 12,500 pounds, concentrated in the middle of a 21·(oot splln, 
for a unit stte!J8 of 18,000 pounds, &I!IIuming thlt.t the beam is braced againat lateral 
deflection. 

The speei6ed concentrated load is equivalent to II uniformly distributed load of 
2 X 12,&lO_ 25,!XJO pounds, 

In table on page 156, il is found that beam CB 141N, 14" x 6~"--33 pounds, wiil 
support a grOl!S load of 27,300 pounds or II net lo&d of 27,300 - 21 x 33 _ 26,600 pounds. 

The deflection produced by II uniformly distributed load of 27,300 pounds i8 found 
from lhe coefficient given in the 6IIme table alld on page 115 to be8.21+14_ 0.59 ". 
The ud)""I..i"u (or th" ~""cifi~u I..,,,u ..,(",,,,,Il( ... l.<:u ill t lo" u.;uuh, of tlo" ~P"ll, p"g" 
106, is approximately 0.59 x 4/ 5 _ 0.47 '· . 

2. Required the deflection of a riveted girder, 37 inches deep, for II. span of 35 
feet and a unit str~ of 14,!XJO pounda. 

, 22.81 14000 8' IWqulroU dcn",::uoll. ta.l>I~ ..,n pa.l>" II" . - 37 x n;:ooo _ 0.4 ' , 

3. Jlequited the deflection of angle 6" x 4" x Ji" aoout an axis parallel to the 
short leg, rigidly secured late rally, and loaded to caplldty of 3287 pounds, for a span 
of 14 feet and II unit stress of 18,000 pounds. 

4, Hequired the deflection of channel C 3, 10" x 15.3 pounds, laid flat and loaded 
to capacity of 1300 pounds, for a span of 12 feet and a unit sttellll of 20,000 pounds. 

, • 2.68 
lWqulrod deflection, l>al!~ I i>, - 2 (2.00 0.64) x 20,000 .... ~ •• 

18,OOO - v , ' 
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...... , ~ .. ... ... , ... 

CB 362, 

" 

CB 361 N 
36 

CB "" " 
CB "" " 
CB 302, 

30 

CB 301N 
30 

C8 m, 
27 

CB 271M 
27 

, ... .. 
'oom 

d 

, ... 
36.no 
36.500 
36.240 
36.120 
36.000 
35.880 

36.500 
35.250 
3&.120 
36.000 
35.880 

33.750 
".500 
33.250 
33.120 
33.000 

33.500 
33.310 
33.150 
".000 

30.750 
30.500 
30.250 
30.120 
30.000 

30.310 
30.120 
30.000 
29.880 

27.452 
27.328 
27.192 
27.000 

27.582 
27.450 
27.326 
27.162 
27.000 

CB SECTIONS 
MAX IMUM BENDING MOMENT S AND WEB RES ISTANCES 

Bendln" Stress 18,000 Pounds- Shea ring St ress 1 2 ,000 Pounds 

.. 
VALUES FOR ENO REACTION V 

W"ght W~ 
MuJ ..... m WEB SHEARI NG WEB BUCKLING ... 

~ -- BtoIId lnl R.CC .... ,-, M ....... t .... S~" """ ,~ B _ 1J.i'" ,_ .... U"" ,,- ...... 
-~ 

I M ~. V ..... . L .... fb B .... R _. 

"" ... ''''-
,~ ""M. , ... -. , .... -. .... %In. -. 

300 . 947 1658100 41729() 15.90 11 990 21.57 143980 
280 .886 1547550 388070 15.95 11496 2&98 128590 
260 .843 1426350 366600 15.56 111 39 29.98 117940 
260 .817 1368600 354120 15.46 10 ... 30.74 111570 
240 .780 1310700 341280 15.36 10637 31.61 105040 
230 .763 1252950 328510 15.26 103&2 32.58 98590 

"2 .744 994200 325870 12.20 9988 34.73 93820 
176 .698 903150 303640 11.90 9479 36.83 83120 
167 .668 853950 28631 0 11 .93 9116 37.99 76300 
158 .635 ..,7000 2617&0 12.33 8690 38M 689.., 
150 .600 762450 242500 12.58 8345 38.75 63370 

260 •• 93 1322850 361670 14.63 12193 24.18 129980 
240 . .,. 1215900 336070 14A7 11725 25.91 116400 
220 .778 11 09400 310430 14.30 11188 27.35 102820 
210 .752 1055400 298870 14.13 10932 28.08 86840 
200 .720 1003500 285120 14.08 10587 29.15 89570 

152 .638 729300 255670 11AI 9352 34.61 70630 
141 .605 669600 235800 11.36 8953 35.20 64070 
132 .581 620100 218890 11.33 8632 35.36 59120 
125 .570 577050 210760 10.95 8502 362. 56940 

240 ... 2 1114950 325460 13.70 12810 21.12 126400 
"A .814 1020600 297920 13.70 12262 "." 111 040 
200 .745 926550 270430 13.71 11616 23.69 95740 
190 .712 878700 257340 13.66 11274 24.53 88540 
ISO .675 833100 243000 13.71 108S4 25.67 S0500 

131 .602 568650 218960 10.39 9756 29.71 65060 
122 .580 521700 209640 9.95 9479 30.60 60640 
115 .555 489600 197170 9.93 911 9 31 .46 55670 
108 .528 45noo 180350 10.14 8706 31 .76 50430 

175 .671 747300 221040 13.52 11 553 21.65 80330 
168 .638 708S00 209220 13.55 11 169 22.53 73630 
156 .600 865850 195780 13.60 10685 23.74 66020 
145 .580 612150 187920 13.03 10451 24.25 62140 

112 .527 454950 174430 l D.43 9400 28.28 51550 
104 Ago 422700 156260 10.82 8798 29.38 44600 
97 A60 393300 139370 11 .29 8271 29 ... 39310 
91 .455 361200 135870 lQ.63 8227 29.51 38520 
85 •• SO 329400 132430 9.95 8182 29'" m40 
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CB SECTIONS BEAM 

I MAXIMUM BENDING MOMENTS AND WEe RESISTANCES 

Bending Stress 18,000 Pound$- Shearlng Stress 12,000 Pounds VALUES 

VAlUES rOR END REACTION \I 
,~. Wtlght w .. Mul ..... m WEB SHEARING WEB BUCKLING "" ....... - ~ ""'.- , ..... ..... ... 

''''. "'m ,~ M~ ...... I "" ,- Unit "" B - IH~ .. ,-"" "." St . ... , .... 
~ .... 

d I M _. V _. L_. .b B """. R ... "". 
,~. ... ~ ,~. 

,., ..... , , .. ..."', 
,~. ...... ... "', IN" Sea. In . 

24.714 160 .665 618150 197220 12.54 12325 17.88 79330 
CB 244M 24.562 150 .633 Sn35D 186580 12.38 11986 18.45 73'50 

24 24.406 140 .60' 535950 176020 12.18 11616 19.11 67030 
24.250 130 .570 494700 165B80 11.93 11226 19.86 61190 

CB 243N 
24.310 120 .559 448050 163070 10.99 11040 20.35 59110 
24.160 110 .513 411000 148730 11.05 10348 21.97 50650 24 24.000 100 .470 3n600 135360 11 .01 9630 23.90 43000 

CB 242H 24.260 93 .481 337050 140030 9.63 9740 23.82 ""10 I 
24 24.100 85 .450 305550 129600 9.43 9202 2527 39440 

CB 241 N 
24.120 81 .453 2B515O 131110 8.70 9254 25.25 39950 
24.000 74 .412 "'000 110970 9.41 "'6 25.89 33060 24 23.680 70 .408 242400 108540 8.93 8404 25.68 32470 

CB 213M 
21.264 116 .507 397800 129370 12.30 11346 17.18 50710 
21.138 108 .473 370200 119980 12.34 10806 l B.19 44900 21 21.016 101 .450 344550 113480 12.14 lG423 lB.94 41060 

21.376 96 .524 308250 134410 9.17 11577 16.81 53650 
C8212H 21.240 89 .485 286050 123610 926 10981 17.90 .. 920 

21 21.122 83 .452 266850 114560 U2 lG417 19.05 41350 
21.000 n .420 247500 105840 9.35 9818 20.41 36000 

21.334 73 .427 232050 109320 8.49 9825 20.73 37060 
C8 211 H 21.210 67 .393 213000 99530 8.56 9132 22A3 31590 

21 21 .098 62 .367 196500 88110 8.92 8565 22.76 Z7580 
21.000 58 350 162700 80660 9.06 8182 22.92 25060 

20.380 146 .710 457650 173640 10.54 14122 12.22 86180 
CB 203H 20.180 135 .669 421050 162000 10AO 13812 12.49 78960 

20 20.000 125 .630 388200 151200 10.27 13473 12.81 72150 
19.820 115 .591 355500 140570 10.12 13093 13.21 65430 

20.380 98 .sn 295800 141110 8.' 12714 14.14 63050 
CB 202H 20.180 88 .521 265350 126170 &41 12000 15.14 53420 

20 20.000 80 .485 239400 11 6400 B.23 11488 15.89 47360 
19.880 74 .451 221400 107590 823 10925 16.87 41730 

C8 201 H 
20.250 65 .416 194100 101090 7.68 10057 19.10 35630 
20.120 60 .395 177300 '5360 7.44 9653 19.98 32530 20 20.000 55 .70 161400 87620 7.7 9119 20.97 28680 
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BEAM 
CB SECTIONS 

I MAXIMUM BENDING M OMENTS AND WEB RESISTANCES 

VALUES Bendi ng Stress 18,000 Pounds - Shearing Stren 12,000 Pounds 

VALUES FOR END REACTION V ~ 
0 ... Weii/l l 

W~ 
Muh ... m WEB SHEARI NG 

, 
WEB BUCKLI NG "" SocU,," • W """.- B"",ln. ,-

,~u ~. ' 00' .. ~. ,~ ",. Unl. ,~ B - l li" .. _ ... 
u." ,- .-. ....... ~ 

0'" d I M _ . V ou. L _. Ib S _ R ...... 
~-,- ..... ''"''. 

,~ ..... ,~ 
...... ,- --..... _501.1", --- ---, 

18.274 .. A85 291750 106360 10.97 1 12218 13.38 47820 
CB 183N 18.138 92 A60 269850 100120 10.78 11 856 13.82 43820 

18 
1

'8
.
018 86 MO 250800 95140 10.55 11546 14.22 I 40670 

17.898 80 .4'" 231900 90200 10.28 11212 14.68 37550 

CB 182M 18.152 1 77 .480 212250 104560 8.12 : "18' 13.33 47030 
18 18.000 70 .440 192600 .5040 8.11 ' 11555 14.19 40Sn 

11.870 64 A05 175800 86840 8.10 10916 15.18 35230 

18.250 57 .378 156450 82790 7.56 10129 17.06 30870 
CB 181 N 18.120 52 .351 141900 76320 7A4 '532 18.28 "'70 

18 18.060 49 .327 134250 89290 7.75 892. 

I 
1923 23390 

18.000 47 .3'" 128100 6B56O 7.70 8761 19.24 22430 

16.250 90 .480 237300 93600 10.14 1302. 10.91 47280 
CB 164N 16.120 83 .450 218100 87050 10-02 12607 11.31 42nO 

18 16.CKMJ 76 .410 19911OO "72<) 10.15 11940 12.08 36710 

CB 163H 
16.230 I 68 .436 110850 84910 6.05 12314 11.16 40580 

18 
16.120 63 .403 158550 n950 8.14 11739 12A5 35620 
16.000 58 

I 
.315 145&50 72<lOO 8.09 11202 13.14 31510 

16.250 50 .360 123300 702<lO 1.03 10119 14.13 29190 
CB 162H 16.120 45 .328 110100 63440 6.98 9911 15.31 24620 

18 16.CKMJ 40 .292 98550 55060 1.16 8996 16.96 19100 
15.880 37 .290 ..... 54010 6.58 9002 16.62 19500 

15.320 lOB .611 258600 113420 9.12 14930 8.48 61520 
C8153H 15.160 99 .559 237600 101690 .~. 14456 8.79 58910 

15 15.000 91 .. '" 2171100 93600 9.31 14091 9.02 53120 
14.880 85 A90 203100 87490 '.29 13768 9.25 48110 

15.310 n .• 22 164250 95900 6.85 13988 9.31 53510 
C8 152 H 15.160 66 .480 150450 87320 6.89 13501 9.68 4n60 

15 15.000 60 .442 136200 19560 6.85 13008 10.09 41690 
14.880 55 .405 125100 , n310 6.92 12414 10.66 363tlO 

15.250 49 .382 112050 69910 6.41 l11f)5 11.16 "&10 
C8 lSI H 15.1 20 44 .343 100650 62230 6.41 10924 12.83 27280 

15 1 5'~ 1 39 .300 89700 54000 6.1;4 9818 14.59 21350 
14.880 35 275 79950 48650 6.57 9109 15.10 18090 



---

CB SECTIONS 
BEAM 

I MAXIMUM BENDING MOMENTS AND WEB RESISTANCES 

I Bending Stress 18,000 Pounds- Sheari ng Stress 12,000 Pounds VALUES , - c- - -VALUES fOR END REACTION V I 

I ':'" 
Weight 

W~ 
Muh ... m WEB :!IHUoRINQ 

, 
WU OUCI<LINO ... ,.,,"" W Thkk .... S' .... lnl , 

1""'1 
R .. ctlon 

'00. ••• ,., Mo ...... t '00 
I 

",. '00 S _ l J.i'" ... --.---- R_d"" u~, ,,- ..... 
~-

---
,,'" I M_ V m ... L..,. Ib B min. R .. 

I . -- 1-,~ "'00. Inell .. -. . - ...... P ......... FH I per S4. In IneII" Poull\!$ 
-- I 

1~ 1~~ 14.500 119 .571 2839SO 99360 60270 

CB 145H 
14.370 111 .540 264ISO 93120 11 .35 14563 8.25 55780 
14.250 103 .498 245400 85160 11.53 141 40 8.53 49740 

14 14.120 95 .466 225750 78960 11.44 13783 B.76 45150 
I 14.000 87 .422 207000 70900 11.58 13169 9.26 38900 

CB 144N 14.180 84 .451 196200 76740 10.23 13538 9.02 43020 
14 14.060 78 .430 181500 n5SO 10.01 13210 9.20 40260 

CD 143N 
14.190 74 .451 168300 76800 I '.n 13534 9.03 43<120 
14.060 68 .420 154350 70860 8.71 13104 9.36 38610 

14 13.910 61 .380 138150 63430 I 8.71 12443 9.94 32900 
I 

14.060 58 .406 127350 68500 7.44 12859 ! 9.60 36630 
CB 142H 13.940 53 .370 116400 61900 7.52 12218 10.21 31580 

14 13.810 .. .340 105150 56340 7.47 11613 10.82 27450 
13.680 43 .310 93900 SO'90 7.38 10914 11.62 23410 

14.250 42 .333 91650 56940 6.44 11177 11.74 26290 
CB 141 N 14.120 37 .291 80850 49310 6.5~ 10085 13.27 20630 

14 14.000 33 ~65 71700 44520 8M 9324 14.52 17300 
13.880 30 .260 63600 43100 5.90 9231 14.49 16130 

12.500 85 .501 173250 75160 9.22 14906 '.94 49460 
CBl2SN 12.380 79 .476 160350 70720 9.07 14689 7.02 46110 

12 12.250 72 .436 145950 64090 9.11 14250 7.25 . 40780 
12.120 65 .395 131700 57440 9.17 13701 7.58 35340 

CB 124N 
12.310 64 .409 128550 60420 8.51 13825 7.61 37190 
12.190 58 .363 111000 53100 8.81 13083 8.13 31100 12 12.060 53 .349 105750 50510 8.38 12876 '.22 29280 

CBl23N 
12.190 50 .375 96750 548SO 7.06 13312 7.94 32690 
12.060 45 .340 86850 49200 7.06 12681 MO 28090 

12 11.940 40 .298 noso 42700 7" 11725 9.24 22660 

12.250 36 ~OO 69150 44100 6.27 11570 9.64 22780 
CB 122N 12.120 32 .275 61200 40000 6.12 10926 10.28 19620 

12 12.000 28 .240 53400 34560 6.18 9618 11.67 I 15310 
11.868 25 .240 46200 34180 5.41 9917 11.39 15390 

I - -
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BEAM 

CB SECTIONS 

I MAXIMUM BENDING MOMENTS AND WEB RESISTANCES 

VALUES Bendlnlil Stress 18,000 Pound s- Shearing Stress 12,000 Pounds 3 w':, w_ 
- "' = -VALUES FOR END REACTION V 

Mul .... m WEB SHEARING WEB 8UCKLINQ '"' ""'" 01 per ThitIo:_ ,- ,-"'" , .... Btom FOIl. Mo ..... t '"' .... U., '"' 
B _ 3J1ff - ,- umOO ,.- "-, ..... 

d I M ...... V=. L ..... Ib B ..... R ~. , .. ._--
,~ .... 00' Inth • ....... ,~. -. -, ,-, per Sq. In. , .. - .... ... 

10.380 " A60 110550 57300 7.72 lSOOO 5.71 4_ 
CB 100N 10.250 50 A15 100500 51050 7.88 14958 5." 37640 

10 10.120 54 .370 906(") 44930 8.07 14407 5.90 32150 
10.000 49 .340 81750 40800 .02 13971 G." 28500 
10.120 45 .350 73650 42500 6.93 14078 6,10 29110 

CB 100N 10.000 41 .330 66750 39600 6.74 13783 6.21 27290 
10 9.880 37 .305 59700 36160 6.61 13335 6.42 24280 

9.750 33 -295 52500 34510 6." 13195 6.43 23120 

10.240 29 .279 46650 34280 5.44 12422 7.33 21000 
CB 101 N 10.120 28 .260 41400 31570 5.25 11960 7.62 18150 

10 10.000 23 .240 36150 28800 5.02 11402 ~03 16420 
9.900 21 .240 32250 28510 4.52 11485 7.87 16470 

CB ." 8.182 35 .315 48950 30920 6.07 14696 4.63 25670 
8.124 33 .300 44250 29240 6.05 14465 4.71 24010 • B.06O 31 .290 41250 28040 5.88 14315 4.74 22.90 

CB 82, 8.196 30 .298 39450 29300 5.39 14375 4." 23770 
8.098 27 .268 35550 26040 5.46 13799 5.02 20430 • '.000 24 .23' 31650 22940 5.52 13106 5.33 17230 

BEAMS-STANDARD MILL 
B 40H '.000 23 .316 30600 34130 3.59 14169 5.37 25740 

9 '.000 20 .218 28500 23540 4.84 11478 7.16 14390 
C 

B 39N '.000 21 .360 23850 34560 2.76 15000 4.40 29700 

,g '.000 19 .287 22650 27550 3.29 14297 4.n 22570 
'.000 t7 .213 21450 20450 4.20 12243 5.64 14340 

H-BEAMS 

H4 '.000 37.7 .500 45300 48000 3.78 lSOOO 4.," 41250 
'.000 34.3 .375 43350 36000 4.82 lSOOO 4.40 30940 • '.000 32.6 .313 42300 30050 5.63 14781 4.50 25440 

H 3. 6.000 27.5 .438 24600 31540 3.12 15tlOO 3.30 32850 
6 6.000 25.0 .313 23550 22540 4.18 lSOOO 3.30 23480 

H3 6.000 22.5 .375 20550 27000 3.", 15tlOO 3.30 28130 • '.000 20.0 250 19350 18000 4.30 15tlOO 3.30 18750 
H 2 

5 5.000 18.9 .313 14250 18780 3.", 15tlOO 2.75 22300 
D 

H 1 
4 4.000 13.8 .13 7950 15020 2.12 15tlOO 2.20 21130 

" CI CamCfde S«>el Company ollly . 



, 
BEAMS BEAM 

AMERICAN STANDARD I MAX IMUM BENDIN G MOMENTS AND WEB RESISTANCES 

I Sendi ng Stress 18 ,000 Pound s- Shea ring Stress 1 2 ,000 Pounds VALUES 

-VALUES FOR END REACTION V .... ..... 
.~ 

Maximum WEB SHEARI NG WEB BUCKLING "" • ~ -- Bonding RllaClion 

' . m ,- Mamtnt "" Swm '"' ... B - 3W 
""~ R_tiooJ U~, ,- ~"~ , .... 

d t M _. V_. l min. 10 8 """. R_. 
--I 

,~ Pound. , .... ...... , .... _ ... ....... ,., 
_ %In. In:ll .. ....... 

120.0 .798 376350 229820 6.55 13829 14.83 104840 

818 24 
115.0 .737 367550 212260 6.93 13300 15.65 93120 
11 0.0 .615 358650 194400 7.38 " ... 16.74 81210 
105.9 .625 351450 180000 7.81 121)68 17.86 71860 

100.0 .747 296400 215140 5.51 13393 15.50 'SOSO 
95.0 .• " 28"00 197570 5.82 12784 16.53 83320 

8 1 24 00.0 .624 278700 179710 '.20 12055 17.89 71460 
85.0 .563 27IlOOO 162140 6.66 11209 19.69 59960 
79.9 .500 ,...SO 144000 7.25 10181 22.29 48360 

100.0 .73 247200 209520 4.72 15000 l1.(lI) 111310 
95.0 .800 240000 192000 5.00 14896 11.11 101290 

8 2 20 90.0 .728 232500 174240 5.34 14366 11.71 88660 
85.0 .• 53 225300 156720 5.75 13713 12.50 76120 
81.4 .• 00 219900 144000 6.11 13135 13.27 66'00 

7.SO .641 189450 153640 4.93 13589 12.66 74040 
8 3 20 70.0 .567 182100 136080 5.35 12723 13.86 61320 

65.4 .500 175350 120000 5.85 11 739 15.44 49900 

".0 .796 209400 171940 4.87 15000 9." 95520 
8 19 18 

85.0 .714 202800 154220 5.26 14854 10.04 848SO 
C 80.0 .632 186200 136510 5.75 14169 10.74 71640 

75.6 .560 190350 120960 ' .29 1338' 11.63 59980 

70.0 .711 152850 153580 3.98 14832 10.06 84370 

8 • 18 
65.0 .• " 146250 135860 4.31 14140 10.78 711 50 
60.0 .547 139650 11 8150 4.73 13228 11.83 57880 
54.7 .• 60 132800 99360 5.34 11917 13.63 43860 

100.0 1.167 178500 210060 3.40 15000 W 126910 
95.0 1.068 172950 192240 3.60 1_ 8.25 1161 50 

8 , 15 00.0 .970 167400 174600 3.84 15000 8.25 105490 
65.0 .8n 161850 156960 4.12 15000 8.25 94830 
81.3 .800 157800 144000 4.33 lS000 8.25 87000 

75.0 .868 137400 156240 3.52 1_ 8.25 94400 

8 8 " 
70.0 .770 131850 138600 3.81 15000 8.25 83740 
65.0 .• n 1264SO 120960 4.18 1_ 8.25 7_ 
60.8 .590 121800 1116200 4.59 14810 8.40 633SO 

55.0 .648 101700 116640 3.49 15000 8.25 70470 

8 7 " 
SO.O .550 96300 99000 3.89 14423 '.73 57510 
45.0 A52 907SO 81360 4.46 13166 ' .92 431 40 
42.9 .41 0 883SO 73800 4.79 12446 10.71 37000 

gCarnegle Steel Company only. 
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BEAMS 

AMERICAN STANDARD 

MAXIMUM BENDING MOMENTS AND WEB RESISTANCES 

Bend ing Streu 18,000 Pounds- Shearing Stress 12,000 Po .... nd. - - - - - -VAlUES FOR END REACTION Y 

''''' W.I"" W .. Mul .... m WEB SHEARING WEB BUC KLING J R!.~"" • ~ -- 8Wldln, .... ,~ "-, "" - "'" "" 
B _ JJ.i~ ..... ,- u""' ,,- ,-'mp 

d I M ~. V _ . L .... Ib ..... R _ . -. ,~ -. '"' 
""'m. ,.-" -. ,.-. ,- .... m. ..... Silo In • , 

55.0 .810 79800 11 6640 2.74 15000 6.60 78980 

B 8 t2 50.' .687 75450 98930 3.05 15000 6.60 66980 
45.0 .565 70950 81360 3.49 15000 6.60 55090 
40.8 A60 onoo 66240 4.06 14672 6.82 43870 

B , t2 35.0 .428 I 56700 61630 3.68 14263 7.10 39660 
31.8 .350 54000 50400 4.28 12933 8.13 2943ll 

I 
40.0 .741 47400 88920 2.13 15000 5.50 66690 

B IO 10 
35.0 .594 43800 71 280 2.45 1_ 5.50 53460 
30.0 .447 40050 53640 2.99 1_ 5.50 40230 
25A .310 36600 37200 3.94 13364 6.48 24860 

35.0 .724 

I 
37050 78190 1.90 15000 4.95 62450 

B ll 9 
30.0 .561 33750 60500 2.23 15000 4.95 48390 
25.0 .397 304,. 42880 2.84 1_ 4.95 34240 
21.8 .200 283" 31320 3.62 13526 5.68 22720 

25.5 .532 25500 51070 2.00 1_ 4.40 43890 

B t2 8 
23.0 A41 24000 42340 2.27 15000 4.40 36380 
20.5 .349 22650 33500 2.70 

,_ 
4.40 28790 

18.4 .270 21300 25920 3.29 13925 4.89 20680 

20.0 A50 18000 "'00 1.80 1501lO 3.85 , .... 
B13 

I 
7 17.5 .. , 16650 28980 2.30 1_ 3.85 27170 

15.3 .250 15600 21000 2.96 14271 4.14 18730 

17.25 .465 13050 33480 1.55 1501lO 3.30 34800 
B14 8 14.75 .343 11850 24700 1.93 

,_ 
3.30 25730 

12.50 .230 10950 16650 2.63 14Sn 3A3 

I 
l6BBO 

14.75 .494 9000 2984. I 1.22 ,_ 2.75 35200 
B15 5 12.25 .347 Bloo 20820 1.56 

,_ 
2.75 24720 

I 10.0 .210 7200 12600 2.30 , ,.00 2.75 

I 
14960 

10.5 .400 52,. 19200 1.1 1 
,_ 

2.20 27000 

B 16 I 4 9.5 .328 49,. 158" 1.28 1_ 2.20 22010 
B.' .253 4900 12140 1.56 ,_ 2.20 17081l 
7.7 .190 

I 
4500 I 91 20 1.96 15000 2.20 12830 

7~ 

I 
.348 28SO 12560 0.92 1_ 1.65 222,. 

B 17 3 6.5 .251 I 2700 9040 1.1 8 15000 1.65 16000 
5.7 .170 25,. 61 20 1.82 

,_ 
1.65 1084. 



BEAMS 
ILLINOIS-SPECIAL LIGHT I MAXIMUM BENDING MOMENTS AND WEB RESISTANCES 

Bending Stress 18,000 Pounds-Shearing Stress 12,000 Pounds 

VALUES FOR E"'O RUCTION V 

Oeplh WeIght Wm Mulmum WEB SHEARING WEB BUCKLING "" L:- "' Thltlcn .... Oendltlll R .. 01Iool 

S",'1001 Bum -=- Momon! "" SOM Unit I End 
B _ 3~" 

'~h R ... lio" U~, S~ Beoring 
I ---

d t M ....... V~. l min. fb B min. "----
,~, ...... 

lno:h •• "' ..... 
'~" I -' 

rou",," 'H' _s~.rn. 
,~ . ........ 

-- -- ---

I 
820 
• 24 71 .480 

I 
22£800 I 138240 6.56 9818 23.33 44770 

821 21 75 .520 I 217650 131040 6.64 11661 16.36 53060 • 
822 

I 
21 " .430 163200 108360 6.02 10028 19.88 3mo • 

I I 823 18 " .380 112650 82080 5.49 10298 16.48 31300 • 
I I I 

824 IS I 35 .330 73500 59400 4.95 10659 13.14 25500 • 
I 

8" I 12 25 .270 43800 38880 4.51 10854 10.27 19050 • 
I I I 

8,. 10 22 . 2~O 33J~ 30000 4.42 11739 7.n 17610 • 
I I 

• IJllnol" SI ~"1 Comp"ny onl y . 
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CHANNEL CHANNELS 

[ AMERICAN STANDARD 
MAXIMUM BENDING MOMENTS AND WEB RESISTANCES 

VALUES Bending Stress 18,000 Pound, Shearing Stress 12,000 Pounds 

VAl.\JU fOR ENO REACTION V 
o~. W.I~I WOO Mol ........ WEe SHEAR NO WEB BUCKLING 

... 
• w nll.k_ Bonding RI.ctlon "'m foNt M~ ...... t ... '-' Unl! ... 8 _ 3J.i" 

Socllon 
Ruell"n Umlr St, .... l!n rln1 Ind •• 

d 1 M~. V~. l "'h fb ..... R ... llt, 

, ....... , .... '''''. 'w, """'. r,,1 P ... :>d. 
Inth .. Poun1. P ... ~n:h - tr Sq. In. 

SS.O .700 1117at! 151200 2.96 14749 10.15 82590 
'C 60 to 

51.9 .600 103650 129600 3.20 13846 11.1 0 66460 
C 45.8 .500 95550 108000 3.54 12570 12.68 50280 

42.7 .4SO 91500 moo 3.77 11139 13.90 42260 

55.0 .814 85800 146520 2.34 15000 8.25 88520 
50.0 .716 80400 128880 2.50 15000 8.25 77870 

C 1 IS 
450 .618 74700 111 240 2.69 15000 8.25 67210 
400 .'20 69300 93600 2.96 14091 9.03 53120 
35.0 .422 63750 75960 3.36 12666 

I 
1Q.46 38750 

33.9 .400 62550 72OIlO 3.48 12255 10.94 355.10 

"'.0 .787 72150 122770 2.35 153C-o 7.15 79SSO 
45.0 .673 67350 104990 2.57 15000 7.15 68140 

C20 13 
40.0 .560 62550 87360 2.86 1"'00 7.15 56700 
37.0 .492 59700 76750 3.11 14602 7.43 48490 
35.0 .4~7 57900 69730 3.32 14042 7.86 42360 
31.8 .375 547'" 58500 3.74 12852 8.89 32:;10 

40.0 .755 49200 108720 1.81 15000 6.60 73610 
35.0 .632 44700 91010 1.97 15{l00 6.60 61620 

C 2 12 300 .510 40350 73440 2.20 15000 6.f.O 49730 
25.0 .387 35850 55730 2.57 13631 7.56 34290 
20.7 .280 32100 4U320 3.19 11165 9.00 20320 

35.0 .820 34500 98400 1.40 15000 5.50 73800 
30.0 .673 30000 80760 1.53 15000 5.50 60570 

C 3 to 25.0 .526 27150 63120 1.72 150{10 5.50 47340 
20.0 .379 23550 45480 2.07 14609 5.71 33220 
15.3 .240 20100 28800 2.79 . 11401 8.03 16420 

25.0 .612 23550 66100 1.43 15000 4.55 52790 

C 4 9 20.0 .448 20250 48380 1.67 l SOoo 4.95 38640 
15.0 .285 16950 30780 2.20 13509 5.75 22140 
13.4 .230 15750 24840 2.54 11 917 6.81 15760 

21.25 .579 17850 55530 1.29 1501lO 4.40 4mo 
18.75 .487 16350 46750 1.40 15000 4.40 40180 

C 5 8 16.25 .395 14850 37920 1.57 ' '''00 4.40 32590 

13.75
1 

.303 135eD 29090 1.86 14606 4.57 I 24340 
11 .5 .220 12150 21120 2.30 12493 5.69 15110 

'0 6O-1S" Channel. I~ a. ShIp Il uild ing Ch,.nn~1. not AmerIcan S ta.ndard. 
I( Carne-giG Steel Company only. 



C HANNELS CHANNELS 

AME R ICAN STANDA RD [ MAXIMUM BENDING MOMENTS AND WEB RESISTANCES . 
Bending Stress 18,000 Pound s- Shearing Stress 12,000 Pound. VALUES 

- ~ .... ALUES FDH END REACTION V 
O.pt~ W.li!lt ." Mulmum wEe SHEARING WEB BUCKLINQ "" • "' -"- B...cIlnll Reaction 
' H m ' 00' M(NII"'1 '"' "'" Unit ,~ B - 3W 

Section Rutl"n limit '"- ..... 
'~H 

d 1 M ~. V=. L mI~. fb a ... R_. -, ..... -. , .... ,-, ........ ,- ..... 
' ,",H 

_. 
"""'. .... Sq. In. 

19.75 .629 14100 5_ 1.07 15000 3.85 .9530 
17.25 .524 12900 '40" 1.11 15000 3.85 41270 

C 6 7 14.75 .419 11550 35200 1.31 15000 3.85 33000 
12.25 .314 IOJ!iO ,.,.. 1.57 150()O 3.8, 24730 
U .210 9000 17640 2.04 13135 4.65 14480 

15.5 .559 9750 .0250 0.97 15000 3.30 41930 

C 7 6 
13.0 .437 87"" 31460 1.11 15000 3.30 32780 
10.5 .314 7500 22610 ," 15000 3.30 23550 
8.2 .200 6"0 14400 1.79 13846 3.70 

,_ 
11 .5 .m 6150 28320 0.87 15000 2.75 33630 

C 8 5 9.0 .325 5250 19500 1.08 15000 2.75 231 50 
5.7 .190 .600 11400 1.58 14625 2~5 13200 

725 .320 3450 "'60 0.90 15000 2.20 21600 
C • • 5" .247 3150 11&60 1.06 15000 2.20 16670 

5.' .180 2850 8640 U2 15000 220 12150 

6.0 .356 2100 12820 0.66 15000 1.65 22706 
CIO , 5.0 .258 lIID' 9290 0.78 15000 1.65 16450 

4.1 .170 1650 6120 1.08 15000 1.65 10840 

-- . 
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BEAM 

36"I 
lOADS 

CB SECT IONS 
ALLOWABLE UNIFORM LOADS IN KIPS 

. 
P-ppll""ble o"ly wh e n ""tlon ..... b.a c*<l a!llal n s t lua.s ' dcnoction. 

Fo. "nb raced ""tlo n s uf. loads ""ut be ."" ... ce<!,.n p"!II a 116. 

Maximum Be "dlng Stress 18,000 Pounds per Square Inch 

'"" '" F • • t 

12 
13 
14 
15 

" 17 
1B 
19 
20 
21 
22 

" " ,; 

" " " " 30 

31 

" 33 

" 35 

" 37 

" 39 
40 

" 44 

" 48 
50 

" 54 
56 ,. 
60 

" 64 
66 

" ---

- ~=::-. Noml ... 1 o..,th and 

83U 

829.4 
780.6 728> 
737.2 687.8 
69B.4 651.6 
653.5 I 619.0 
631.9 589.5 
M3.2 562.8 
57&.9 538.2 
552.9 515.9 
530.8 495.2 
510.4 476.2 438.9 
491.4 458.5 422.6 
474.0 442.2 407.6 
457.6 426.9 393.5 
442.3 412.7 38 .. 

331.7 
315.9 , 294.8 271.7 
301.7 281.5 259.4 
288.5 269.2 248.1 
276.5 257.9 237.7 
265.4 247.6 228.2 
255.2 238.1 
245.7 229.2 
237.0 221.1 
228.8 213.5 
221.2 206.3 

Loads aoovo IhlC8 , 

378.7 
361.6 
345.8 
331 .4 
318.1 

145.2 
138.7 
132.6 
127.1 

122.0 I 
117.3 
112.9 
108.9 
105.2 
101.7 

, 
Lo:.ds below k.we. horizontaillmlll will proouee eXC6Mlw. 

~" 3.15 
3.65 
4.19 

4.77 
5.38 
6.03 
6.72 
7.45 
B.21 
9.01 
9.85 

10.73 
11.64 
12.59 
13.57 
14.60 
15.66 
16.76 
17.89 
19.07 
20.28 
21.53 
n81 

:3 

29.79 
32.85 
36.05 
39.40 
42.90 
46.55 

SO.35 
54.30 
58.40 
62.64 
67.04 
71.58 ,<2, 
81.11 
86.10 
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BEAM 

, •···• .. 111==9 ' , ' , , ' 
, , : 0 

~ 1 ~ 0 

CB SECTIONS 
ESSENTIAL DATA 1 36" 

: :, 0 
: ~ __ .! __ _ 0 - - .• ~ Maximum Shear 12,000 Pounds per 

Square Inch 

DATA 

,t--f-, , " " ... 
: .... 9:-- ~ : 
, I ' : · .... -·-1 Maximum Bending Stress 18,000 Pounds per Square Inch 
"'---··b--··" 

NorninIJ DOIlIh . ncI fla"lle Wldtll w .. ghl ...... root 
CB 362N 36"x l~ 

, 
CB 361N 36" x 12" NOlltlon __ 

'00 280 260 250 24' 230 192 '" 1£7 158 "", lbo. ,~, , .. , Un, .."" Un, lb •. , .. lbo. 

ELEMENTS 

.-
-

I 1,. 
..", -

I I-I 20303,4 1802','1721M 16473,7 15729,' 14985,6 "096,6' 109''l0281'5 9683,' 9118.7 
S I-I I U05~ 11031.7 950.91912.4 1873.8 835.3 6liZ.8 1 602.1 569.3 538.~ 15GB.3 
1 "' 1296.7 1198.3 1090.5 1040.1 ~89.9 940.2 377.1 336.1 314.6 294.6 275.4 .. , 155.7 144.4 131.8 125.9 120.0 114.2 d 62.3 55.7 52.3 49.1 46.0 

DIMENSIONS AND GAGES IN INCHES 
d~ 

-
36» 36» "% 36 36:14 36» 36;{ 16% 16 35% 

b 16% 16% 16)1 16.% 16.)4 16)1 " % " % " " I % % % % % » li % % % 
p 1% 1% 1% ," 1% 1» 1» 1% l J> 1 , 7% 7% 7» 7% 7% 7% 5" 5% 5" ,,~ , ll% 33% ll% 33% 33Ys ll" 14 14 14 14 
I 31 % 31 Ys 31 % 31 % 31 % 31 Ys 32% 32Ys "" 32% 
I , 6% 6% 6% 6% ' % ' % 4% 4% 4% 4% , 2% 2% 2J> 2% 2% 2» 2J> 1% 1% 1% , 1» l J> 

'~ I 
I), l J> 1% 1% 1% 1% 1% 

9 usual 5» 5» 5.% 5.% 5.% 5» 5» 5» 5» 5}> 

" '}> ' }> 3~ 3X 3U , , , , , 
r.r,.oaodk l'rovldo u$ual working c~~es. 

Mmsx 
V max 
lmin 
Ib 
fbi 
B min 
R nlax 
RA 
LRA 
WtCA 
RH 
LRH 
Wt.CH 
Q 
:>1 max 
Lilli .. 
fb 
M 

MAXIMUM BENDI NG MOMENTS. WEB RESISTANCES, ETC. 
1659 1548'~ 1369 131'l 1253 99' I 90' '54 807 
417 I 388 367 354 341 329 3" 304 ". 262 

15.90 15.95 15.56 15.46 15.36 15.26 12.20 11.90 11.93 12.33 
11990 11496 11139 10899 10637 10362 9988 9479 9116 6690 
11355 10185 9390 8904 "" 7906 7431 6616 6099 5518 
27.57 28.96 29.m: 30.74 31.61 32.58 34.73 36.83 37.99 36,44 
144 129 118 112 105 99 94 81 76 I 69 
162 162 162 102 162 162 162 162 162 162 

40.96 38.21 35.22 33.79 32.36 .10.94 24.55 22.30 21.09 19.93 
61 61 61 61 61 61 61 61 61 61 

260 260 260 2aO 260 260 260 260 260 260 
25.52 23.61 1 21.94 21.06 20.16 19.28 15.30 13.89 13.,4 1 12.42 

94 94 94 94 94 94 94 94 94 94 
' 13270 12380 11411 10949 1MB6 10024 7954 7225 6832 6456 -

= Max. D!'ndlng ~toment in 1>.1\",. Vmax =- r.la~_ Web Shear In KillS. 
=< Min. Span In reet to dOl·clop 'ma':, 
= AlIo ... ablo Unit 8t1"C68 ror W"b Bucl<lln~ 11l 1>OlUHI~ per ~quarc Inch. 
= Value ot Web 10 Bucl<llng IIcr 'nch or lengt I. in 11O'1I1<1S. 
= "l in . End llear1rur in Inches to dovelop Vma." 

35% 

" % 
% 

5" 
14 
32% 
4% 
1» 
1% 
5» , 

762 
243 

12.58 
8345 
5082 
38.75 

61 
160 

19.06 
61 
256 

11.91 
94 

6100 

[I min 
Rma~ 
itA 
lUI 

""" Max. End Reactlon in 1i1118 when IJ = 3~ hu:hllll. 
= ;\Iax. Valuoof Shop Rive .... In IHpIIln one COnnootlou Sert"", A. Soo p~~ or ConnocUons. 
=-= Max, YalullorShOI) Hlvctsin Kip$\n one ConnecUon Serh.'" H. !loo pal!o of Co"n<octions. 

IHv()t Values In QuMlaoding l~ must, bo investigated. 
LRA. L.n n = "Un. Span In ~'oot to devclop RA or RH. 
Wt,C A.CII = WcllCht in 1)()Undll of one Connection Serl"'" ,\ or II , including Web Rivel~. 
4 = CocfllcJ\mt or Strength = 12 ~,.,. 

To obt-u.ln sar\) unlformly dlBtrlbuted load In 1(11)11. divide Q by the rt'<\uin"{\ "pan in roo~. 

• 
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BEAM 
CB SECTIONS 

33"1 ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Applicable o nl7 .. h e" 'eetlon ..... b raced ~ .. Inlt late ra l de n.etlon. 
ror .. nbraced o<>cUono .al . load. m .. st be r ed .. eo<t, He page 116 

... 
'" 'M' 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
2G 
27 
28 
29 
30 
31 
32 
33 

" 35 
36 
37 
38 
39 
40 

" 44 
46 
48 
50 
52 
54 

" .. 
60 
62 
64 

Ma:dmum Bending Stress 18,000 Pounds pi:r Square Inch 

Nnml ... 1 DOjIIh and flall9" Wkl~ lY"iiii"'"~~'~'~OO:' 'S:;!1l'r;:; 1=:;;:;:::~C~Bh13~3>2~'~3~3~"~'~15~'~'~"~~~"~~CB 331 N 33" X 11 14" l CGfmo,,,,! 
260 240 220 210 200 152 141 ~2 125 - D.n~t!fon 
LI>L Un. Lba. Lbo. Lba. _ ' _'._ Lbo.. lb. . --..!:!'1. __ 

I '11..5 ! 
mol 411 .6 437.8"""""4i9.6 2.25 

723.3 672.1 620.' 597.1 ~7M 

705.5 648.5 59i"":71 562.9 """""535.2 
661.4 6(18.0 554.7 527.7 501.8 
622.5 572.2 522.1 496.7 472.3 
588.0 540.4 493.1 469.1 446.0 
557.0 512.0 467.1 444.4 422.5 
529. 1 486A 443.8 422.2 401.4 

503.9 463.2 422.6 402.0 382.3 
461.1 442.2 403.5 383.8 384.9 
460.1 422.9 ~85.9 367.1 349.0 
4-l1.0 405.3 369.8 351.8 334.5 
423.3 3e9.1 355.0 337.7 321.1 
407.0 374.1 341 .3 324.7 308.7 
391.9 360.2 328.7 312.7 297.3 
378.0 347.4 317.0 301.6 286.7 
364.9 335.4 306.1 291.2 276.8 
352.8 324.2 295.8 281.4 267.1: 

34 1.4 313.8 286.3 272.4 259.0 
330.7 304.0 2n.4 263.9 25Q.9 
320.7 294.7 258.9 255.8 243.3 
311.2 288.1 261.0 248.3 236.1 
302.4 278.0 253.6 241.3 229.4 

486.2 44M"""""4i3:4 38U 2.68 
448.6 412.1 381.6 355.1 3.15 
416.7 382.6 354.3 329.7 3.65 
389.0 357.1 330.7 307.8 4.19 

364.7 334.8 310.1 ::!S6.5 4.n 
343.2 315.1 291.8 271.6 5.38 
324.2 297.6 275.6 256.5 6.03 
307.1 282.0 261.1 243.0 6.n 
291.7 267.8 248.0 230.8 7.45 

2n.8 255.1 236.2 219.8 8.21 
265.2 243.5 225.5 209.9 9.01 
253.7 232.9 215.7 200.7 9.85 
243.1 223.2 ro3.7 192.4 10.73 
233.4 21 4.3 198.4 l M.7 i1.8~ 

224.4 roG.O 190.6 177.5 12.5) 
216.1 198.4 183.7 171.0 13.57 
208.4 191.3 17:'.2 1&4.9 14.60 
201.2 1114.7 171 .1 159.2 15.66 
194.5 178.8 165.4 153.'3 18.76 
188.2 tn.a 160.0 14!!.9 17.89 
182.3 161.4 155.0 144.3 19,07 
176.8 16Z.3 150.3 139.!! 20.28 
tn.S 157.5 145.9 135.8 21.53 

293.9 
286.0 
278.5 
271.4 
264.6 

270.2 
262.9 
256.0 
249.4 
243.2 

166.7

1

153.1 141.8 131.9 22.81 
246.5 234.5 223.0 162.1 148.8 137.8 128.2 24.13 
239.9 228.2 217.0 157.7 144.6 134.1 124.8 25.4~ 
233.6 222.2 21 1.3 153.5 141.0 130.6 121.5 26.8'1 
227.6 216.5 205.9 149.6 137.4 127.2 118.4 28.32 
221.9 21 1.1 200.7 145.9 133.9 124.0 115.4 29.79 

252.0 231.6 211.3 2()1.0 191.1 138.9 121.5 118.1 109.9 32.85 
2~O.5 221.1 201.7 191.9 182.4 132.6 121.7 112.7 104.9 36.05 
230.1 211.5 193.0 183.6 174.5 126.9 116.5 107.9 10Q.4 39.40 
220.5 202.7 184.9 175.9 167.3 121.6 111.8 103.4 96.2 42.90 
211.7 194.5 In.S 168.9 160.6 11 6.7 101.1 99.2 92.3 46.55 
203.5 187.1 fro.7 162.4 154.4 11 2.2 103.0 95.4 8B.8 50.35 
196.0 180.1 164.3 156.3 148.7 108.0 99.2 91.9 85.5 I 54.30 
189.0 173.7 1 '58.5 15o.a 143.4 104.2 95.7 88.6 62.4 58.40 
162.5 167.7 :-','15"3."O+ ''''",''''-'+',,3B.,,,:,-4 100.8 92.4 85.5 79.6 i 62.6.t 
176.4 ~.~, 1 141., 140.7 1J.U I W., 1 8l.3 1 ~, 1 71.9 67.04 

I ,m - ~ - - ~ ~ - - n~ ISSA 15Ul 1 38.~' =C'''''!'''=='=~'''=,-: 91.2 8:l.",-==n'c.=="n."'--!...c'e'c.'"'_ 
Loa.dslloOOvo Ulmer borbontailines wllI llroduce maximum aUo,q~blc shear In webs. 
J..oa.ds helow lo,.·er horlwntaillnes wlllllroduce cxCOMi,·u deflections. 



... 
CB SECTIONS 

, , 
, I o ESSENTIAL DATA . , ~ , ' , : :-- ..! --." ---}z Maximum She ar 12,000 Pound. per 

Squa re Inch 

DATA 

~--f-, I " I I 

: ... -W--" : 
: I ·": '<- I · ~ 
:..---- 0----.: 

Maximum Bending Strcst 18,000 Pounda por Squaro Inch 

-..... CB 332ft 33'" ~15':~"T; 
240 220 210 200 
Lb -, Lbll. Lb -. Lbo. 

CB 331 N lJ" xl1 y," 

152 I 141 
u... '" 

U2 125 
IJI .. Lb .. 

ELEMENTS 
I I- I 14881.7 13578.0 12295.7 11 651.2 11 037.9 8143.0 7434.5 6852.1 6347.0 
S I -L 881.' 810.6 739.6 703 .6 .... 0 486.2 446A 41,. ... . 1 
I .. 1028.1 933.6 840.8 794.0 749.9 2n.8 J 246.2 224.3 204.6 ... 129.1 117.7 IOU 100.& 95.2 47.2 42.7 39.0 35.6 

DIMENSIONS AND GAGES IN INCHES , 33~ - 33,., I 33Yi' I 33}i 33 33,., 33'{ 33}i 33 
b 15~ 1 5~ 15l{ 15U 1 5~ 11 % 111., !I 'i 11 \4 
I " }i " l{ l{ % % % ,. 
p I ,., 1'/8 IVa I '. I' . H' " 3i " , 1,., 7).1 7.\-2 7)1 7); 5), 51 t 5 1-1 5 ~'.i , 30H 30X 30~4 30~{ 30U 31 ~~ 3 1~ 3Hi 3B~ 
f 29 29 29 29 29 30 30 30 30 
f. M, ' % 6'1 Mi 6'i ' % ' % 4~~ 4'{ 

• 2% 2X 2 1_-~ 2)i 2 1l{ 1% ,,. 1'-'2 
k 11. '" l h IX IX 1 1 1 1 
0 usual 51:) 

I 
5\1 5 ~:l I i); 5); 5); 5'1 5'·i 5H 

o. 3''.! 3~ 3'{ 3 3 ~U_~!1 ~~ 
f . f,. 0 and k - J'ro \' ldo UJiual .... orkJug clearanCUl. 

M ~ 

V m" 
L min 
fb 
fbi 
Bmin 
R mu 
RA 
LRA 
Wt.CA 
RH 
LRH 
Wt.CH 
Q 
M IDU 
Lm'" n, 

"" Bm"l 

MAXIMUM S ENDING MO MENTS, WEB RESISTANCES, EiC. 
1323 1216 1109 1055 1004 729 670 r-t;:ro 
362 "6 31 0 299 285 256 236 219 

14.63 14.47 14.30 14.13 14.08 11 ,41 11 .36 11.33 
12193 11725 111 88 10932 10587 9352 8953 8632 
10888 9802 8704 8221 7623 5948 54 17 501 5 
2.u8 25.91 27.35 28.08 29.15 34.61 35.:ro 35.36 
130 116 103 97 90 71 64 " 14. 146 148 146 146 "6 143 137 

36.24 33.31 30.39 28.92 27.49 

I 
19.98 18.73 18.11 

54 " " 54 54 54 " 54 
227 227 227 227 227 227 222 21 3 

23.31 21.43 19.55 18.60 17.68 12.85 12.06 11.65 
75 75 75 75 75 75 75 75 

10583 9727 8875 8443 8023 5834 5357 4961 
-

_ "Tax. n<'ndln8 Mon,<;>n~ln 1'11)$, VilLI,,: """ Max, Web She::u- In 1(11)5-
"'" ;'I. lln . Span In feet LO de .. clllp "m.u:. 
_ " lIo",ablo l : nlt Strou f,w Web B uckUnJl: lu Ix'un'ls Iii'!' ~'13 .... I"eh. 
__ Vailio "f Web In lI u('kll"lI I)('r Inch or ' ~!'IC \ h. in IIOU''''. 
_ "lin. Elld n ear;n" In inch('Oj \0 d"wlul> VUIIU. 
_ M ax, ~; 1H1 R,-:.e:lun In J':!J)S when II :I'., Inch"". 

on 
211 

10.95 
8502 
4846 
35.24 

57 
135 

17.10 

" 
I 

209 
11.04 

75 
461 6 

It max 
J{A 
nil 

_ M ax. Valu(\of Shol> IlJvc\.oI !n KI, ... ln OU(I C ... nn~tiun ~,'rl('fl ,\ , :'101) 1"" .... of Conn('ctloru. 
"'" :\ I:..x, " "lu(lof8hol) It h ·ctll in KI .... ln 0'''' ('u"nectlun ScrloJ II . Sec I.a.;"of C ... u,,<'<:tiu ..... 

Rh '(lt Value;,; In Outlllandhljl.' u,.;s m'L.t htl In"'lSt~atcd. 
LIL \ , I,RII _ "lIn_ Hl)Iln In f"eM. to develop RA or lUI 
Wt..C A.C I1 "'" WI'I'Iht In pounds oton" Connection S<:t'JM A or H. InelutUn;: Web Rln:: ... 
Q _ ('.ooITlPient of StN'ngth _ 12 8, " ,. 

To ob\.:l,llI safc w llfOf'mly dl5tribuLOlllood In l'lps. d iddto Q by the «'qul."d ~ll&n In ,~~. 
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BEAM 
CB SECTIONS 30"I ALLOWABLE UNIFORM LOAOS IN KIPS 

LOADS Appllcabla o"Iy .. h .... Metle" ..... brae'" ag .... u latenl doof\..,tlo ... 

,~ 

" '"' 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

" 30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
42 
44 
46 
48 
50 
52 
54 
56 

" 60 

I 

Fo_ unb • • .,..t .. .,tlons N I . load. must to. teducad, • • • pRga 116 

Maximum Be n di n g Stress 18,000 Pou nds per Square Inch 

~~:;=~~~~~"~"'~.~~"~"~"~"=M~.~W"·C·=-~'~'·~'F~'~"~'~""~~~~~~::: CB 302N 30" .. 15" ' CB 301 N 30" ;0;. 10 " eo.:'.~l 
m m m m ~ m l m lli m --
L..bll. u... u... LII.. L.ba. 1-~~:-:-+::1i~~+~"'~'~~~~~I---419.3 3'4.3 

~ '1 11.'1 J§fT...2!!!..... 1.86 

413.6 379.4 356.1 332.5 2.25 
379.1 347.8 326.4 304.8 2.68 

650.9 . 59!1.9 54l.9 514.1 4!6.0 350.0 321.1 301.3 281.4 3.15 
-m:1>M.2-m:r0l!2.1-mF 

594.6 544.3 494.2 468.6 444.3 
324.9 298.1 279.8 261.2 3.65 
303.3 I 278.2 261.1 243.8 4.19 

557.5 510.3 463.3 439.4 4t6.6 
524.7 480.3 436.0 413.5 392.1 
495.6 453.6 411.8 390.6 370.3 
469.5 429.7 390.1 370.0 350.8 
446.0 408.2 370.6 351.5 333.2 

284.3 260.9 244.8 228.6 4.n 
261.6 245.5 23Q.4 215.2 5.lS 
252.8 231.9 217.6 203.2 6.03 
239.4 219.8 206.2 192.5 6.72 
227.5 20a.7 195.8 182.9 7.45 

424.7 
405.5 
387.8 
371.7 
3SS.8 

343.0 
330.3 
31 8.6 
307.6 
297.3 

287.7 
278.7 
270.3 
262.3 
254.9 I 
247.7 
241.1 
234.7 
228.7 
223.0 

I 388.8 353.0 
371.2 337.0 
355.0 322.3 
340.2 308.9 
326.6 296.5 

334.7 317.4 216.6 198.7 186.5 174.2 8.21 
319.6 303.0 206.8 189.7 178.1 166.3 9.01 
305.6 289.0 197.8 181.5 170.3 159.0 9.85 
292.9 2n.7 189.6 173.9 163.2 152.4 10.73 
281 .2 266.6 182.0 166.9 156.7 146.3 11.64 

I 
314.0 265.1 270.4 256.3 175.0 160.5 150.6 140.7 12.59 
302.4 274.5 260.3 246.8 168.5 154.6 145.1 135.5 13.57 
291.6 264.8 251.1 238.0 1E2.5 149.1 139.9 130.6 14.60 
281.6 255.6 242.4 229.8 156.9 143.9 135.1 126.1 15.66 
272.2 247.1 234.3 222.2 151.6 139.1 130.6 121.9 16.76 

263.4 239.1 226$ 21 5.0 146.8 134.6 126.4 118.0 17.89 
255.2 231.6 219.7 208.3 142.2 13Q.4 122.4 11 4.3 19.07 
247.4 224.6 213.0 201.9 137.8 126.5 118.7 11 0.8 20.28 
240.1 218.0 206.7 196.0 133.e 122.7 115.2 107.6 21.53 
233.3 211.8 200.9 190.5 130.0 119.3 111.9 104.5 22.81 
226.8 205.9 195.3 185.1 126.4 115.9 108.8 101.(; 24.13 
220.7 200.3 190.0 180.1 122.9 112.8 105.9 98.9 25.49 
214.9 195.1 185.0 175.4 11 9.7 109.8 103.1 96.3 26.89 
209.4 190.1 180.3 170.9 11 6.7 107.0 10Q.4 93.8 28.32 
204.1 185.3 175.7 166.6 113.7 104.3 97.9 91.~ 29.79 

212.4 194.4 176.5 167.4 158.7 108.3 I 99.4 93.3 87.1 32.85 
202.7 185.6 168.5 159.8 151.5 103.4 94.9 89.0 83.1 36.05 
193.9 177.5 161.2 152.8 144.9 98.9 90.7 85.2 79.5 39.40 
185.8 170.1 154.4 146.5 138.9 94.8 87.0 81.6 76.2 42.90 
178.4 163.3 148.3 140.6 133.3 91.0 83.5 78.3 73.2 I 46.55 

171.6 157.0 142.6 135.2 128.2 87.5 -,8~O~.3,--_...,75~.3H~7~07.4~ SO.35 

1
:-","~~<,r2T,;1,5"~ii;r--;I-'il1~r,:..,,·3'- ::j :~~ j ~} I :~~ ~ :~ I ~::g 

15.3.8 l .. o.a 127.1 121.2 114.9 78.4 72.0 I 67.5 6J.1 62.64 
148.7 135.1 123.5 75.8 67.04 

Load& above up per horlw nta l Une!l w!\1 produce maxImum aIJo"'able ~bear In webti. 
Loads b(]\ow lower hor lwntalllllOll will produce exCCllS!ve deflectlonl. 
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• 1 - \ - BEAM , • , . ". CB SECTIONS , I30" , .,---, , 
, , , 

I , , ESSENTIAL DATA 
~ , 
. i' : DATA I t __ ' 

j, M;:n;lm u m Sh ear 12,000 Pou nd s per , . , ::k: Square Inch 

MaxIm um Bondin g Stress 1 8 ,000 Pou nds pe r Sq ua re Inch . _ ... 
No ...... 00pItI MIl ~ Wldlll - Weltlll .... 'Mt ... "" CB 302N 30" It 15" CB 301 H 3O" Jt lrr 24' 

, 
220 200 '" 180 Ul 122 US 101 

""- ... ~ , ~ ~. • ""- ~ . ... ""-

ELEMENTS 
-

I I- I 11427.6 10375.4 9343.2 882 1.8 8331.0 · 5745.6 5238.2 4896.6 '5542 
5,-, 743.3 GaO.4 617.7 585 .8 555.4 37U 347J 326.4 304.8 
I "J 880.9 796.6 714.1 sn.s 633.7 197.1 177.3 164.5 151.6 
S .. 115.9 105.2 94.' 89.4 84.' 37.4 33.7 31.3 29.0 

D IM ENSIONS AN D GAGES IN INC H ES 
d I 3D~ 3°ffi°}i' 30}f 30 30X" I JO Va 30 29» 
b 15J.i' 15}.1 151/. 15 15 1OJ> 1OJ> 10\1 1OJ> 
I » ,. ,. ,. 

" % % " " p lJ> ," 1)4 ," 1» 1 " )i " • 7', n, 7" 7» 7» , S , S , 27~ 27M" 27,. 27~ 27~ 28M 28)1 28U 28)4' 
f " " " 28 " 27 27 27 27 
f , ' )4 ' )4 ' )4 ' )4 ' )4 ' % ." ." ." • 2~ 2)4 21i 2" 2 1% ," lJ> II • ," ' % 1)4 1)4 1)4 " I " " » g usual ' h SM " i J ' J> ' J> ' J> ' J> 5~ 5 }Al 

" 3)j 3U 3)4 3)4' 3 • 3 2,. 2~ 2~ 
f , ' "o and k rro" ldo usual working cloarancI __ . 

MAXIMUM BENDING MOMENTS. WEB RESISTANCES, ETC. 
M mal( 1115 1021 , 927 I 67. 633 '" I '22-0 490 

, .57 
V "'" 325 298 270 251 243 219 210 197 160 
L min 13.70 13.70 13.71 13.66 13.71 10.39 9.95 '.03 10.14 
fb 12810 12262 11616 11274 10854 9756 9479 9119 6706 
fbI 11 298 9981 8654 8027 7326 5873 5498 506' 4597 
B min 21.1 2 22.22 23.69 24.53 25.67 29.71 30.60 31 .46 31.76 
R mu . 26 111 96 " at 65 6t 56 50 
RA 130 130 130 130 130 . 26 122 117 111 
LRA 34.31 31.40 

I 
28.51 27.04 25.63 18.05 17.10 16.74 16.48 

Wt.CA 46 46 46 46 46 46 46 46 46 
RH 19' .95 195 '" '" 190 163 175 166 
LRH 22.87 20.94 19.01 18.02 17.09 11.97 11 .40 11.1 9 11 .02 
Wt.CH 66 66 66 66 66 66 66 66 66 
9_ 8920 8165 741 2 7030 '66' ' 54' 41 74 3917 3656 --- --- ---
~hnu _ Mu. Bending 1IIomeM In KI~ Vmu =- M u. Web Shear In KJV". 
" mID _ Min. S~ In feet to d ovelo,r. ' mu. 

'" _ AlIo .... Ie Un1~ Stn'lSll for \ eb BuckllnK in /:,undl per IIqU,.,.., Inch . 

"" _ Val uo ot Web in B1Jd(lin« per Ind . ot k-nst ,In pound • . 
8 m .. _ Min. E nd B= In Inchel to dO" e lop Vmu. 
R _ _ Mu. Bod Re&et 0 I.n KIV" ... hen J) _ 3 J.i Incbel. 
RA _ ~ Iu. Valueot S hop Ri ve ts In Kl llll in I)ne Connection Serlel A. See pagoot Ooonoct loru:. 
IlU _ lIIu. V .. lueot Sbop R lvelAlln KlpIIlnoncOonnectlon Serlel II . See INlfJe o f OonnectloDl. 

R ivet; ValUel In OuUltandln« ~ m ;oa:t b(linveltipted. 
LRA.LR II _ 1II1.n. Span In ~'OO~ kI d efflo p R o r Il li . 
W~.OA.CU _ ~M In pOun<b ot one Ooonoct lon Series A or H , Incloolns Web IIlve lAl . 
Q _ cient o f Stren«th _ 12 5. · •. 

To olltaln sate uniformly dllt rlblllf'O:ll<)ll.(l ln KillS. d ivide Q by the requ ired "I)l.n In teet. 
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10 
11 
12 
13 
14 
15 
16 
t7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2a 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

" 44 
46 .. 

BEAM 
CB SECTIONS 

ALLOWABLE UNIFORM LOADS I N KI PS 

AppUca bl . onl7 wh l n Uoctlo .. . fI .. bra c&d agal n u IUoul d .n""tlon. 
". .. . unbr ac ... Metlon ... ' . I_ d . mUst. boo r educ .... _ .,1111 116 

Maxim um Be n d ing Stl'OSl 18,OOO Pou nds per Square I ncn 

w., 
427.0 
398.6 
373.7 
351.7 
332.2 
314.7 
298.9 
284.7 
271.8 
259.9 
249.1 
239.1 
230.0 
22'A 
213.5 
206.2 
199.3 
192.9 

'88' 
181.2 
175.8 
170.8 
166.1 
l E1.6 
157.3 
153.3 
149.5 
142.3 
135.9 
13C.a 
124.6 

41 8.4 

404.9 
3n.9 
354.3 
333.5 
315.0 
298.4 
283.' 
269.9 
257.7 
246.5 
236.2 
226.8 
218.1 
209.9 
202.5 
195.5 
189.0 
182.9 
117.2 
171 .8 
166.7 
162.0 
157.5 
153.2 
149.2 
145.4 
141.7 
135.0 
128.9 
123.3 
11 8.1 

380.5 
355.1 
332.9 
313.4 
296.0 
2a ... 
266.3 
253.6 
242.2 
23 1.6 
m.o 
213.1 
2M.9 
197.3 
190.3 
183.7 
177.6 
171.8 

'66. 
161.4 
ISO.7 
152.2 
148.0 
144.0 
140.2 
136.6 
133.2 
126.8 
121.1 
115.8 
111 .0 

17U 

349.8 
326.5 
306.1 
288.1 
2n.! 
257.8 
244.9 
233.2 
222.6 
212.9 
204.1 
195.9 
188.4 
181.4 
174.9 
168.9 
163.2 
158.0 
153.0 
148A 
144.0 
139.9 
136.0 
132.4 
128.9 
125.6 
122.4 
11 6.6 
111.3 
106.5 
102.0 

"'" 330.9 
303.3 
280.0 
260.0 
242.6 
227.5 
214.1 
202.2 
191.6 
182.0 
173.3 
165.5 
158.2 
151.7 

1

145.6 
140.0 
134.8 
130.0 
125.5 
121.3 
117.4 
11 3.7 
11 0.3 
107.0 
104.0 
101.1 

98.' 
95.S 
93.3 
91.0 
86.7 
82.7 
79.1 
75~ 

"u 
J07A 
281.8 
260.1 
241.5 
225.4 
21 1.4 
19B.9 
187.9 
175.0 
169.1 
161.0 
153.7 
147.0 
140.9 
135.3 
130.1 
125.2 
120.8 
11&.6 
112.1 
109.1 
105.7 
102.5 
99.5 
96.' 
93.9 
91.4 
89.0 
86.7 
84.5 
SO.5 
76.9 
73.5 
70.5 

m.' 
262.2 
242.0 
224.1 
209.8 
196.7 
185.1 
174.8 
165.& 
157.3 
149.8 
143.0 
13&.8 
131.1 
125.9 
121.0 
11 &.5 
112.4 
108.5 
104.9 
101.5 
98.3 
95.3 
92.5 
89.9 
87.4 
85.0 
82.8 
80.7 
78.7 
74.9 
71.5 
58.' 
65.' 

~ 
262.7 
240.8 
222.3 
206.4 
192.6 
180.6 
170.0 
1&0.5 
152.1 
144.5 
137.& 
131A 
125.& 
120A 
115.& 
111.2 
107.0 
103.2 
99.& 
9&.3 
93~ 
9O~ 

87.& 
85.0 
82.& 
80.3 
78.1 
7&.0 
74.1 
n, 
58~ 
65.7 
62.8 
60.2 

85 
u.. 
281.1 

263.5 
239.6 
219.6 
202.7 
100.2 
175.1 
164.7 
155.0 
146.4 
138.7 
131.8 
125.5 
11 9.8 
11 4.6 
109.8 
105.4 
101.4 
97.S 
94.1 
90.9 
87~ 

85.0 
82.4 

79.' 
ns 
75.3 
73.2 
71.2 
69.4 
67.6 
65.9 
62.7 
59.9 
57~ 

54.' w ,~ ,- _ _ __ I _ I n ru 
~ ,u _ _ m _ w _ _ _ 

Loads above UVller horlw nta t 111\1:01 w ill Jlrod~CC mulmu m alJOll'abl" 'hoar In wat.. 
Lrnlds below lower horiw nlalllnc. wl!l llrOOueo tlKCCMivo d eflectioDJI. 

1-&Ii 
225 
2.68 
3.15 
3.65 
4.19 
' .77 
5.33 
6.01 
' .n 
7A5 
8~' 
9.01 

'" 10.73 
11.64 
12.59 
13.57 
14.60 
15.66 
16.76 
17.89 
19.07 
20.28 
21.53 ,,.. 
24.13 
25.49 
26.89 
28.32 
29.79 
32.85 
36.05 
39.40 
42.90 

46-" 
50.35 



k· ,~-II ~ • BEAM 
,J",.L -', CB SECTIONS 127" ' . -, , r--~---, , ' , , ' , , ' 0 ESSENTIAL DATA , , 
~ I i 0 , , 0 DATA , ' , 0 - --- -, ~-- ..!---

-, 
Maximum Shear 12,000 Pounds por , • ,- ." -

<t_- f - , , " , , Square Inch , .. - !J;" -~ , , , : t-" .. - a·· ~ Maldmum Bending Stren 18,000 Pounds per Square Inch 
:.---- i) ----~ 
~ 

NDmln\l 0.,. h ... ~ Fl ... ge Width W.lp t pw Fool 

".""' CB 272 N 27" x 14" CB 271 N 27" x 10" 
175 I 16G I 158 I 14' 112 '" 97 I 91 8S 
,~ u .. u .. , ... ,~ , ... ~ .. Lb • • ~. 

ELEMENTS 
I ,- , 6838.3 6454.5 6035.6 5508.7 41 82.7 3861.1 3582.6 3269.7 2964.3 
S I - I 498.2 472.4 443.' 408.1 303.3 281.8 2G2.2 ,,0> 219.6 
I .. 565.5 532.7 497.1 451.0 162.2 149.2 137.5 123.6 109.9 ... SO • 75.8 70.9 64.4 32.2 29.7 27.5 24.7 22.0 

DIMENSIONS AND GAGES IN INCHES 
d 27)1 27~ 27Y{ 27 27% 27% 27~ 27.!-i 27 
b 14" 14 14 14 10" 10 10 10 10 
I % % % % % lo lo lo hi 
p 1» I" 1 flO 1 % Yo % % % 
• 6% 6~ 6M 6U 4M 4% 4U 4% 4% , 25 25 25 25 25% 25% 25% 25% 25% 
1 23.J4 23.J4 23U 23X 24% 24~~ 24% 24% 24% 
f, SU 5U S"i 5U 4" 4% 4" 4" 4" 
• 2f1O 2 1% 1)j 1% l li ' hi 1% 1% 
k l )i 1% 1% 1% )j )j )j )j )j 
9 usual 5)4 5)4 5)4 51O 5Yz 5)4 5)4 5)4 5)4 
g, 3 3 3 2% 2% 2M 2X 2).4 2)4 

r. " , 0 and k Provldo mual wor k ing clearances. -
MAXIMUM BENDING MOMEN1S, WEB RESISTANCES, ETC. 

Mmu 747 70. 88' 612 455 423 393 361 329 
V max 221 209 19' 188 174 156 139 136 132 
Lmin 13.52 13.55 13.60 13.03 10.43 10.82 11.29 10.63 9.95 
f" 11553 11169 10685 10451 9-109 8798 8271 8227 8182 
Ibl n52 7126 6m 6062 4959 4311 3805 3743 "." B min 21.65 22.53 23.74 24.25 28.28 29.38 29.80 29.51 29.22 
R max " 74 " 62 52 45 39 39 38 
RA 114 114 110 107 97 " 85 84 83 
LRA 26.22 24.86 24.21 22.88 18.76 18.79 18.51 17.20 15.87 
WI.CA 42 42 42 42 42 42 42 42 42 
RH 179 179 173 168 152 141 133 131 130 
LRH 16.70 15.83 15.40 14.58 11.97 11.99 11.83 11.03 10.14 
Wt.CH 58 58 .. .. .. 58 58 58 .. 
Q 5978 5669 5327 4897 3640 3382 3146 2890 2635 
M ma x = /l l a~. Bending Moment In Klr,. Vmax = M ax. Web Sboar In KIJls. 
L ru ln = lI1in . SIJan in teet to devcl~ mal[. 

'" = Al lowa)]o Unit Stt088 for \ eb BucklLDg In r.>und8 pOr square Inch. 

"" = Valuo of Web III Buckling jle<" /llcll or Icngt ' . In pOullds. 
B min ~ /llin . End Bearing in Inch .... to develop Vmal[. 
Itmax _ lI1 ax. I':nd ltoac:tLon In K lpII when B = 3~ Inches. 
itA ... lI1a~. Value o(Shop Itlvetsln Kips III ono onnection SerlCl!l A. See page of Connections. 
lUI = IIla~. Valueof ShQP Hivctsin Kl j)/l in QDO ()Qnnoctlon Ser;"" II. Soo page <:>r ()QnnoctiQM. 

It/vet \'a lmll'l In Ou tstandi ng Legs mmt be InvClltlKa tOO. 
LRA.LRR "'" II1 ln. Span In ~'oot to devc lQP HA Qr I, ll. 
Wt.CA.C U = W ei!tl, t In PQunUs Qt Qno ()Q" n<.!CtiQn 8ori08 A Qr U. Including Web Hivo,,". 
Q = Coo clent <:>r Strength =- 12 a,·,. 

T Q Qbtal" llat ... unltQrmly dl5trlbu Wd load In KIpS. d ivide Q by tho roquired 81m" In toot.. 



"0 

BEAM 

24"I CB SECTIONS 
ALLOWAB LE UN iFORM LOADS iN KIPS 

LOADS App ll ca bl .. o n ly ",he " .-e~lon. _rO bncod .\lft lnst 1,"e •• 1 dofl .... tlon. 

"", 
" f eel 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

42 
44 

For u"bu ced ooctlc n s nf<> l o~d. mull be ... duced, ". p_uo 116 

Maximum Bending Stre$S 18,000 Po und, per Square Inch 

T 
CB 244M 24" II 14" I CB 243 N 24" x 12" • 

I ~ I ~? j 1!!' I ~ ~~ I ;;~ p:.1l 
" .. 

I 331 8 325.9 287.' 270.7 

CB 242 N 
24" 1I 10" 
93 '---as 

Lbo. l bs. 

~~ 
269.6 244.4 

245.1 222.2 
224.7 203.7 
207.4 188.0 
192.6 174.6 
179.8 163.0 
168.5 152.8 
158.6 143.8 
149.8 135.8 
141.9 128.7 
134.8 122.2 

128.4 116.4 
122.6 111.1 
117.2 106.3 

3iU 373.2 352.0 329.8 298.7 274.0 248.4 
38D.4 355.3 329.8 304.4 275.7 252.9 229.3 
353.2 329.9 306.2 282.7 256.0 234.9 212.9 
329.7 301.9 285.8 263.8 239.0 219.2 198.7 

309.1 288.7 268.0 247.4 224.0 205.5 186.3 
290.9 271.7 252..2 232.8 210.9 19304 17M 
274.8 256.6 238.2 219.9 199.1 182.7 165.6 
260.3 243.1 225.7 208.3 188.7 173.1 156.9 
247.3 230.9 214.4 197.9 179.2 164.4 149.0 
235.5 219.9 204.2 188.5 170.7 156.6 141.9 
224.S 210.0 1194.9 179.9 162.9 149.5 135.5 
215.0 200.8 186.4 172.1 155.8 143.0 129.6 
206.1 192.5 178.7 164.9 149.4 137.0 124.2 112A 101.9 
197.8 184.8 171.5 158.3 143.4 131.5 119.2 107.9 97.8 
190.2 
183.1 
176.6 
170.5 
164.8 

159.5 
154.5 
149.8 
145.4 
141 .3 
137.4 
133.6 
130.1 
126.8 
123.6 
117.7 
112.4 

177.7 164.9 152.2 137.9 126.5 114.7 103.7 94.0 

1

171.1 158.8 146.6 132.7 1 '2,.8 llOA 99.9 90.5 
165.0 153.1 141.4 128.0 117.4 10&.5 9&.3 87.3 
159.3 147.9 136.5 123.6 113.4 102.8 93.0 84.3 
154.0 142.9 131.9 119.5 109.6 99.4 89.9 81.5 

149.0 138.3 127.7 11 5.6 106.1 I 96.2 87.0 78.9 
144.3 134.0 123.7 112.0 102.8 93.2 84.3 76.4 
140.0 129.9 119.9 108.6 99.6 90.3 81.7 74.1 
135.8 126.1 11 6.4 105.4 96.7 87.7 79.3 71.9 
132.0 122.5 11 3.1 102.4 94.0 85.2 77.1 69.9 

128.3 119.1 109.9 99.& 91.3 82.8 701.9 67.9 
124.8 115.9 107.0 96.9 88.9 80.6 72.9 66.1 
121.& 112.8 104.2 94.3 86.5 78A 71.0 64.3 
118.4 109.9 101.5 91.9 84.3 7&.4 69.1 62.7 

1 ~~ ::: :~~ :~ :!:: :::~ ~::: ;~:: :::: :~:~ 
lM.O 91.5 00.0 81.5 74.9 61.8 61.3 ~.6 

Coell'\cl..,t 

• D ........ 

1." 
2.25 
2.63 
3.15 
3.65 
4.19 

'.n 
5.38 
6.03 
6.n 
7.45 

8.21 
9.01 
9.85 

10.73 
11.64 
12.59 
13.57 
14.60 
15.66 
16.76 
17.89 
19.07 
20.28 
21.53 
22.81 

24.13 
25.49 
26.89 
28.32 
29.79 
32.85 
36.05 

46 107.5 M.' 
"" 

n.' 
14.1 

64.8 sa.6 ~.Z 39.40 
48 103.0 "-"- ~., 
Loads a lxl\'o upper llorlwnta l linl'S will protiUNJ ma"lmum al1~"abl" sllt'ar In web8. 
Loads bclo"'IO"'cr horizolltall1nCOf will produCt' ndssi,..·\ dctlnctlons. 

!.O.9 • 42.90 



"'1 , I" BEAM 

I :i CB SECTIONS 124" r 
.. j ESSENTIAL DATA 

L 1. ")., Maximum Skear 12,000 Pounds per 
DATA 

, :*.: Square Inch 

Maximum Bending Stress 18,000 Pounds per Square Inch 

~orm..l Doolh.nd fll,," wldtll WIlgh! pet Fool 

NOllrion CB244 N 24" x14" CB243N 24" x12" _jCB242N24" ll10" 
1£' I .5<1 I 14' I 13' 120 110 ~O 93 1 85 
"'- "'- "'- U .. , Lb.. Lb.. U>t. Uoa. LIN. 

ELEMENTS 
I ,, ' 5092.2 4727.5 

I 
4360.0 '999" , '63D.6 3310.2 2981.4 2725.4 2454.6 

S I" 4.H 384.' 3573 329.. 298.7 274.0 248.4 224.7 203.7 
I .. 525.2 486.4 447.1 408.4 271.9 246.9 221.2 136.5 121.9 
S .. 74.5 69.2 63.7 58.3 45.0 41.0 36.9 272 24.4 

DIMENSIONS AND GAGES IN INCHES 
d 24~ 24}i I 24% 2454 24X' 24» 24 24M 24» 
b 14» 1478 14 14 12» 12 I 12 10 10 
1 % % % % % % ~ % 

,. ., 
p I» 1);; 1 % ... % " % " • ." 6~{ 6~ 6~ su 5% 5U 4U 4% , 22% 22% 22% 22~~ 22% 22 ' d 22~ 22% 22% 
I 20Ys 20ys 20% 20% 2031 20% 20% 21 % 21 % 
I, 5% 5% 5% 5% ' % ' % ' % ' % ' % 
• 1% 1% 1% 1% lU 1% 

I 
1% Pi 1% 

k 1% I» 

I 
I» I» 

I 
I» 1% 1);; % % 

II usual 5% 5% 5% 5% 5% 5% 5% 5% 5% 
g, , , 

'" 2U '" 2U ' % 2U ' % 
f,f " oandk Provide Imlal working clearances. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 
M m'" 61B 577 53. '" 

. ". 411 J73 I 337 '06 
V m", 197 187 176 166 163 149 135 140 130 
Lmin 12.54 12.38 12.18 11.93 10.99 11.05 11.01 9.63 9.43 
fb 12325 11986 11 616 11226 11040 10348 9630 9740 92Q2 
fbI 61 .. 7587 6981 6399 6171 5309 4526 '685 4141 
B min 17.88 18.45 19.11 19.86 "'35 21.97 23.91 23.82 25.27 
R m", 79 73 67 61 59 

I 
51 " 45 39 

RA 97 97 " I 
90 88 61 74 76 7t 

LRA 25.49 23.81 22.57 21.99 "'.7 20.30 20.14 17.74 17.21 
Wt.CA 36 36 36 36 36 36 36 36 36 
RH 162 162 158 150 147 135 123 126 118 
LRH 15.26 14.26 13.57 13.19 12.19 

I 
12.18 12.12 10.70 10.36 

Wt.C H " 50 50 50 50 " " " I 50 
Q "'" 4619 4288 3958 '584 3288 "61 ,,,. "" ~~- ~-

, 
Mmu _ M a.o;. llendlng M omentln KII:, ' Vruax _ Max. Web Shoar In I\ lps. 
Lmln =0 Min. S~n In foot to dOvcl0,f. ruu. 

'" .... Allo "'a 10 Unl~ Str,*, for' ob Buckling In r'und8 IlCr /<quare Ineh. 

"" = Val\lll of W eb in BU<;I<Jing IlCr Inch ot Illngt . In pounds. 
n min _ ;\lIn. ~~nd Bea.rlng In Inchoo to d •• weiop Vrna.o;. 
Ihnax """ Max. ~nrl Ho:actlon In KIps when B = 3d! In<:hOll. 
RA = Max. Valuoof~hop Rlvetaln I\11)II\n o"e nuootton !lerl08 A. SOO page of Oonnectlons. 
IIll .,., Mao<. Value otSholl lUvetl!lln KI llSln ono Oonnootion SerlOil II. See Il3ge of Oonnootlous. 

RIvet VatullII ln Outatandlng Logl! must be InvClltlgated . 
LRA.LRH _ ;\lIn. SV;Ulln !'oot to dovelol) ItA or lUI. 
Wt,OA.OH _ Weight In I)QUllds of one Oonneclloo Series A or B . Including Web Rivet!!. 
Q _ eocfllciont of St rength = 12 !:I ' -I. 

T o obtaln sato u niformly dllltributlld load In KljlII. dl vld ll Q by the requlrod 81>&0 10 toot, 
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B EAM 
CB SECTIONS 

24"1 
21 " ALLOWABL E UNIFORM LOADS IN KIPS 

LOADS Appl1cab l. on ly whan petlon ..... b~.ced agol n lt late • • l " . , ... " tlon. 
r D' unbr aeed Hctlonl u f. '_d. m un be ..... uud, _ pag.' 16 

M aximum Bendi n g Stress 18,000 Pou nds per Sq u are I n ch 

No'Tllnll DtpllllUIII F1antt W11ltb-WoIg11I por Fool 

'"' CB 241 N 2~,9"_ CB 213 N 21 " )[ 13" CB 212 N 21 " II 9" Coof'lk:l..,' 

" 
• 

hit 81 74 70 11G 108 101 .. " -:J 
77 Ofn-etlon 

~ u,. ... ... ... ,~ "'. ... "', . "'. 
262.~ 211.1 

9 253.5 ~21.g 215.5 ~" 241.2 ~ 211.7 1.51 

10 228.1 208.8 193.9 246.6 228.8 213.5 198.0 1.86 
11 201.4 189.8 176.3 224.2 208.0 194.1 180.0 2.25 
12 190.1 174.0 161.6 "U 2-'1).0 "" 205.5 190.7 177.9 165.0 2.68 

13 175.5 16o.s 149.2 244.8 227.8 212.0 189.7 176.0 164.2 152.3 3.15 

14 162.9 149.1 138.5 227.3 211.5 196.9 176.1 153.5 152.5 141.4 3.65 

15 152.1 139.2 129.3 212.2 191.4 183.8 164.4 152.6 142.3 132.0 4.19 

16 142.6 130.5 121.2 198.9 185.1 112.3 lM.2 143.0 133.4 123.8 4.77 

17 134.2 122.8 114. T 187.2 174.2 162.2 145.1 134.6 125.6 11 6.5 5.38 

18 126.7 116.0 101.1 176.8 164.5 153.1 137.0 127.1 118.6 110.0 6.03 

19 120.1 109.9 102.1 167.5 155.9 145.1 1 2~.8 120.5 112.4 104.2 6.72 

20 114.1 I04A 91.0 159.1 148.1 137.8 12l.3 114.4 106.1 99.0 1.45 

21 108.6 99.4 92.3 151.5 141.0 131.3 117.4 109.0 101.7 94.3 921 

22 103.1 94.' 88.2 144.7 134.6 125.3 112.1 104.0 91.0 90.0 9.0 1 

23 99.2 90.8 84~ 138A 128.8 119.8 107.2 99.5 92.8 86.1 9.85 

24 95.1 81.0 80.8 132.6 123.4 114.9 102.8 95.4 89.0 82.5 10.73 

25 91 .3 83.5 77.6 121.3 118.5 110.3 98.6 91.5 85.4 792 11 .64 

" 81.8 80.3 74.6 122.4 113.9 106.0 ''-9 99.0 82.1 762 12.59 

27 84.5 n.3 71 .8 117.9 109.7 102.1 91.3 84.8 79.1 73.3 13.57 

28 81.5 74.6 69.3 113.7 105.8 98.5 99.1 81.7 76.3 70.7 14.60 

29 79.7 72.0 66.' 109.7 102.1 95.1 85.0 79.9 73.6 68.3 15.66 

30 76.0 69.6 64.' 106.1 98.7 91.9 82.2 76.3 71.2 66.0 16.76 

31 73.6 67.4 62.6 102.7 95.5 98.9 79.6 73.8 68.9 63.9 17.89 

32 71.3 65.3 60.6 99.5 92.6 98.1 77. 1 71.5 66.7 61.9 19.07 

33 69.1 63.3 58.9 96.4 89.7 83.5 7U 69.3 64.7 60.0 20.28 

34 67.1 61.4 57.0 93.6 81.1 81.1 12.5 67.3 62.8 58.2 21.53 

35 65.2 59.7 55.4 90.9 84.6 78.8 10.5 65.4 61.0 56.6 22.81 

36 63.4 58.0 53.' 98.' S2.3 76.6 69.5 63.6 59.3 55.0 24.13 

37 61.7 56.4 52A 86.0 80.0 74.5 "., 61.8 57.1 53.5 25.49 

38 60.0 55.0 51.0 93.9 n .• ,,~ ... , 60.2 58.2 52.1 26.89 

39 58.5 53.5 49.1 '" 75.9 70.7 ro., ... , .... , !U 28.32 

40 51.0 52.2 48.5 n .• 74.0 .. , 51.1 57.2 M.' m 29.79 

42 54.' 49.7 46.2 75.8 .. , 54.5 32.85 

44 51.9 .» "-, 36.05 

46 .u e .• .. , 39.40 

49 ,,~ ,,~ " .. 42.90 
Loads abovo upper h of'lzontal LinO!! wlLl produC() ma.xLmum sUowa.blo Bhear Ln webs. 
Loads below lower horizontaL ILoCll will produC() OXecss1 V6 dcDoclions. 
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" t ""'l BEAM .- ...... :} CB SECTIONS , , 1 24
" 

, f"'r---, , , , , , , 
0 ESSENTIAL DATA 21 " , 

~ 4 , 0 , , 0 , , 
°S--- DATA , t •• ..: __ -:., Maximum Shoilr, 12,000 Pounds per , , -' 

"'--f- , 
Square Ineh , " , , , ~ " ~ -~ , , 

: t .: It-a.J. Muimum Bonding Stress 18,000 Pounds per Square Inch , , 
"1.---- 0 -- - -)0 

f ...... , ...... ""'~w ... w ... ~ '* 
Nou.:Ion CB 241 H 24" x 9" CB 2rN 21 " x 13" CD 212N 21 " .9" 

81 I 74 I 70 U6 108 Tl!f" 96 19 " I 77 ... "'-Un.. Un.. u.... L....-UK. Un.. Lbo. LbI. Lbt. 

ELEMENTS 
I I -I 2292.6 2088.3 1$29.1 2819.7 2608.0 2413.8 

2196,' r 024" T 879'O 1
173,,0 s 1-' l'U 174.0 161.6 1265 .2 245.8 220,' 205.5 190.7 177.9 165.0 ... Sl.3 82,8 75.4 339.7 313.9 289.8 122.4 11 2.4 103.9 95.3 

S •• 202 18.4 16.8 52.0 48.2 44_, 26.9 24.8 23.0 21.2 

DIMENSIONS AND GAGES IN INCHES 
d 24~~ 24 23:1 21Ji 21 % 21 21 '" 21 )1 211 ~ 21 
b , , , 13 13 13 " { g', , , 
I J> J> J> )<j )<j J> " )<j J> J> 
p li " % " " " 

, 
" J> " • 4U ' J< ' J< ' J< ' J< ' J< ' J< ' J< ' J< ' J< , " % 22% 22% ",,, 

19
s
" " % " % 19~i " .. ' 9% 

I 21 " 21 )<; 21 )<; f7Ji 17318 17Ji l1}i 17}i 17Ji 17ra 
I, 3" 3" 3" ' )<j ' )<; ' )<j 3)<j 3)<j 3)<j 3)<j , '" ' J< '" '" '" '" 1 ~ '" '% '" k " " " 

, , , , , , , 
9 usual ' )<j '" '" ' )<j ' )<j ' )<j ' )<; l~ ' )<j ' )<j 
g. ' )<j ' )<j ' )<j '" '" 2~ '" '" 2~ 

r. r" 0 a,,<ll< [>nwlde usual worklnll cltm ran~. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 
M max 28' '" '" 398 370 34' 308 "'. 26' "8 
V max 13\ Iff '09 '29 12O 113 '34 12' f15 '06 
Lmln 8.70 9.41 8.93 12.30 12.34 12.14 9.17 9.26 9.32 ,>5 
Ib 9251 "" 6404 11 346 ,- 10423 11577 10981 10417 98" 
Ibl 4192 3480 3429 5752 5111 4690 6066 5326 4709 4124 
B min 25.25 ".89 25.68 17.18 18.19 18.94 16.81 17.90 19.05 20.41 
Rm ... 40 33 32 51 45 41 54 47 41 36 
RA 71 65 64 67 " 59 69 64 59 S; 

LRA 16.06 16.06 15.15 23.75 23.88 23.36 17.87 ".88 18.09 18.00 
WtCA 36 36 36 30 30 30 30 30 30 30 
RH \19 '08 10' 10. 99 94 110 '" 95 sa 
LRH 9,58 9.67 9.06 15.01 14.96 14.66 11.21 11.22 11.24 11.25 
WI.CH 50 50 50 41 41 41 41 41 41 41 
Q 2281 20sa 1939 3182 296' 2756 2466 2288 2135 '98O 
Menu - Max. Bend ing Momel\~ in I\lr. "max = Max. Web Shear In KJpa. 
Lmill _ :'lIn . s~ In foot to d o .... .,lo ll m&lI . n, __ Alto .... Ie Unit Slree!l ror Web Buckling InJ,>ounctl per eqUMO Inch. 
M _ VaJuo or Web In Buc:kUng l)(Or Inch or Ieng: . In poun~. 
Il min _ Min. End Hearing In Incho. to de \'I'I.;p Vrnu. 
n_ _ Max ... ;nd Reaction In lill'" whc" 1I _ 3~neh"". 
nA _ MaJ!. Valu ... o r Sbo;) Itl veUln KI J,III lnone noctlon Series A, Soa PI'CO o r OonnDCllon~ 
nil _ Max. Value or ShOll IU vtul" Klll"lnone ConnOCl;lon sen". ll. I:Iee I'J&lIII! orConnDClloM 

m"ct ValllClln Outstanding l.cp mun be Inv....t~ted. 
LRA,LIt II _ Min. Span In ~.~ to develop II A OC' un. 
W~.ClA.C U _ Wel;o:ht In pounds or on ... ConnOCllon Sorlea: A or ll . Including Web Ul11lU. 
Q _ eoontclCflt or St""ngth _ 12 H'-I. 

To obtauillare unlrOC'mly dllltributod load In lilpll, divide Q by the l'I!Qulr«l Spin In fed. 
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BEAM 
CB SECTIONS 

21"1 
20" ALLOWABLE UNWORM lOADS IN KIPS 

LOADS I Applica ble only wh e n • • otlo" . a r . b • • "od allalnn latout de:loctlon. 
1'" ... " .. b •• c. d ..... tlo .. . oa l e loado ", ... t bo . ed ucod, ICa p:oga 116 

Maximum Bending Stress 18,000 Pounds per 5qu3ro Inch 

---- ... ...,.., ~ 

I I· 
Huml"", Ol ;>th and fl ln)ll Wldlh- Wolghll>Or Fool 

,~" CB 211 N 21 "x 8}4:" I CB lO3N 20" X 12" 
C<>elf.cl .... t 

• " '"' 73 I 67 G2 

I 
58 '46 135 

, 
125 

, 
US DeMection 

I "". Lb • • U ... lbo. "". Lb •• u.. U,. -- , 
I I 

.--
218.8 199.1 176.2 

9 206.3 189.3 174.7 181.3 1.51 
10 185.6 170.4 157.2 146.2 l47.~ 

I 
324.0 30.1.4 281.1 1.86 

11 168.8 I 154.9 142.9 132.9 332.8 

I 
306.2 282.3 258.5 2.25 

12 154.7 142.0 131.0 121.8 305.1 280.7 258.8 237.0 2.68 

13 142.8 131.1 

I 
120.9 112A 281.6 259.1 238.9 218,8 3.15 

14 132.6 121.7 112.3 104A 261.5 

I 
240.6 221.8 203.' 3.65 

15 123.8 113.6 104.8 97A 244.1 224.6 201.0 189.6 4.19 

" 116.0 106.5 98.3 91.4 228.8 210.5 194.1 177.8 4.77 
17 109.2 100~ 92.5 86.0 215.4 198.2 182.7 167.3 5.38 
18 103.1 94.7 ", 81.2 203A 187.1 In.5 158.0 6.03 
19 97.7 89.7 82.7 76.9 192.7 177.3 163.5 149.7 6.72 
20 92.8 85.2 78.6 73-1 183.1 168.4 155.3 142.2 7.45 

21 BBA 81 .1 74.9 69.6 174.3 160.4 147.9 135.4 8.21 
22 84.4 n,S 71.5 66.4 166.4 153.1 141.2 129.3 9.01 
23 SO.7 74.1 68.3 63.5 159.2 146.4 135.0 123.6 9.85 
24 77A 71.0 6'.' 60.9 152.6 140.4 129.4 ll B.5 10.73 
25 74.3 68.2 62.9 58.5 146.5 134.7 124.2 113.8 11.64 

26 71 .4 65.6 60.5 56.2 140.8 129.6 119.5 109.4 12.59 
27 68.8 63.1 58.2 54.1 135.6 124.7 115.0 105.3 13.57 
28 66.3 60.9 56.2 52.2 130.8 120.3 110.9 101.6 14.60 
29 64.0 58.8 54.2 SO.4 126.3 116.2 107.1 98.1 15.66 
30 61.9 I 56.8 52.4 

, 
48.7 122.0 11 2.3 103.5 94.8 16.76 

I 
31 59.9 55.0 50.7 47.2 118.1 108.7 100.2 91.7 17.89 
32 58.0 ", 49.1 45.7 

I 
11 4.4 105.3 97.1 88.9 19.07 

33 

I 
56.3 51.6 47.6 I 44.3 110.9 102.1 94.1 86.2 20.28 

34 54.' SO.l 46.2 43.0 107.7 99.1 91.3 83.' 21.53 
35 ".1 48.7 44.9 I 41.8 104.6 96.3 88.7 81.3 22.81 , I 24.13 36 51.6 47.3 43.7 40.6 101.7 93.6 .. , n • 
37 50.2 46.1 42.5 39.5 ••• 91.0 U .• , .. 25.49 

38 48.9 ~. 41.4 ~., ••• .. , 81.7 ,,. 

I 
26.89 

39 'U c., ~., 37.5 U .• ••• 28.32 
40 ••• I " . '" ~., 29.79 

42 U., 32.85 
, 

LQa<ls above upP<lr horlzoot:!.IlloCfl will produce maximum allowable Rhea. In webs. 
LoMIs beLow lower horl zonta l lLnCfl will produce excessive defle<:tloM. 
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CB SECTIONS 
ESSENTIAL DATA 

BEAM 

1 21 " 
20" 

, , 
DATA : ~ --~~ ---

, 0 /'""T"'" , ' 
M iUl im um Sh ear 12,000 Po unds per 

Sq uare Inch 
,------' 

~ 'r , I " , , 

I " • • _J : 

: !''',<. a·' i Maximum Bending Stress 18 ,000 Pounds per Square Inch 
..... - -- b- - - -->' 

NomI..al Depth .nd Fl.,,~ W""" Weight pot F .... t 

NOIIU... I CB 211 N 21 " x8~_ I CB 203 N 20" II 12" 
73 

1 
G7 

1 " I ,. 14& I 135 I 125 I ~ .. u.. ~. u.. , ~. co. ~ .. 
ELEMENTS 

I ,,' 1650.1 1506.2 1382.0 1279.1 3108.8 2832.3 2587.7 
S ,_, 154 .7 142.0 131.' 121.8 105.1 280.7 25 .. 
I .-, 74.2 67.3 61.4 56.4 364.9 332.0 302.8 
S ,,' 17.8 16.2 14.9 13.7 60A 55.2 50.5 

DIMENSIONS AND GAGES It~ INCHES 
d 21 ~ 21 ~ 1 21 % 1 21 20% 

1 

21l% 2D 
b 8)i 8~ 8)4 8;{ 12)1 12 12 
I h h )i )i l< % )i 

I 
p l< % )i )i IJ> 1% ' J> , 4 4 4 4 5% 5)i 5% , 19~ 19% 19% 19% 17Ys 11.% 17}i , 
f 18% 18% 18~ 18~ 16% 16% 16% 
f , 3Ys 3)i 3)i 3)i 5J> 5J> 5J> , '" ' J> '" ," ' )i ' l< ," k % % l< l< , , .' " , usual ' Ji I ' % ' Ji I ' Ji ' Ji ~ }<i I ' Ji 
g, 2% 2Ji 2Ji 2Ji 3 3 

C r-;:-O,,"d k f'rovid6 usual wor king c1eara.nce.. . 

M max 
V max 
L min 
fb 
fbi 
B min 
R mn 
RA 
LRA 
Wt.CA 
RH 
LRH 
Wt.CH 
Q 
M nuu: 
Lmm 

'" "" B min 
n max 

MAXIMU M BENDING MOM ENTS, WEB RESISTANC ES, ETC. 
232 213 197 I 183 I 458 421 -1- 388 
109 100 88 81 174 162 151 
8.49 8.56 8.92 9.06 10.54 10.40 10.27 
9825 9132 8565 8182 14122 13812 13473 
4195 3589 3143 2864 10027 9240 8488 
20.73 22.43 22.76 22.92 1 12.22 12.49 12.81 

D ~ U ~ " n n 
~ ~ 48 ~ 81 81 81 

16.58 16.38 16.38 15.89 22.60 20.79 19.17 
30 30 30 30 30 30 30 
90 83 77 74 130 130 130 

10.31 10.27 10.21 9.88 14.08 12.96 11.94 
41 ~ 41 41 41 41 41 

1856 1704 15n 1462 3661 , 3368 31 06 
M ax. &lnd lng Moment In KII"" Vmax Mh. W eb She&!" In K IpS. 

-= Min. Span In toot to develop Vmu. 
= Allo,.,:..blo Unit Strosa tor Web BucKling In pOunds IleI" squal"<l lnch. 
-= Value o r W ob In Buckling l.er Inch ot leng tll. in pounds. 
=- Min. E nd Boar ing In IncllCfl to d.w elop Vma.:c. 

US 
~. 

2348.3 
237.0 
274.2 
45.8 

193-'{ 
12 

)i 
% 

5% 
17% 
16% 
5)fi 

' % 
% 

' Ji 
3 .--

356 
141 

10.12 
13093 
7738 
13.21 

65 
78 

18.23 
30 
124 

11.47 
41 

2844 

'" RH 
= Max. ~; nd R ea.ctlon In KII)/! when B = 3 ~ Inchell. 
= Ma,.. Valuoot Shop Rlvetaln Ki l'" In ono COnnect ion SerlOl A. See page o r COnnect ion •. 
_ Max. Va.lue or&hol> Rlvel!ll n Klp.ln one COnnection Serlell II. aoe page orConnection' . 

Rivet Va luOll ln Outatandlng Legs must be in vestigated. 
LR A.LRII =- Min. Span In Foot to develop R A or R II . 
Wt.CA,Cll = W etRht in pOunds or one COnnection Scr lCfl ,\ or H . 'neludlng Web RlvoY!. 
Q = eooffielent ot Strength = 12 S,.,. 

T o obtain sate unifo rmly dllltr ibuted load In Kipil. dlv l<le Q by the requlNld span In fBet. 
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-

C B S ECTIONS 2°"I 18" ALLOWAB L E UNIFORM LOADS IN KIPS 

LOADS Applicable on'" ","e" Nctlont .... b~ .... d agaJn_t l"t • •• 1 dofl...::tlon . 
For ""b.acod ..etlen'.af, load, mutt bo r.duccd, '" page "6 

MaJdm u m Bending Stre$S 18,000 Pou nds per Square Inch 

Nomiroal DtIIlh and Fl. "", Wldtlt-WeIjjI1t I'« FOOl 
,~ 

CS "". 20" )I; 9" CB 201 N 21)" ]1 8" CB 183N 18" II. l1 U" ... -'" • 
'"' " 88 80 74 " " 55 " 92 .. 80 Oeneetl.", 

~ .. 'H. ~. ~. ~ .. ~. Lb" ~ .. ~ .. ~ .. ,o. ---
,.,., 190.7 17M 

• "'"' "" :02.8 ~15.2 194.1 177.3 161.4 1.19 
9 262.9 235.9 212.8 196.8 172.5 157.6 143.5 1.51 

10 236.6 212.3 191.5 177.1 155.3 141.8 129.1 212.7 ,." "o., 180.4 1.86 -
11 215.1 193.0 174.1 161.0 141.2 128.9 117.4 212.2 196.3 182.4 168.7 '2' 
12 197.2 176.9 159.6 147.6 129.4 118.2 107.6 194.5 179.9 167.2 154.6 2.68 
13 182.0 163.3 147.3 136.3 119.5 109.1 99.3 179.5 166.1 154.3 142.7 3.15 

" 169.0 151.6 136.8 126.5 110.9 101.3 92.2 1(i6.7 15~.2 143.3 132.5 3.65 
15 157.8 141.5 127.7 118.1 103.5 94.6 86.1 155.6 143.9 133.8 123.7 4.19 

16 147.0 132.7 119.7 110.7 97.1 88.7 80.7 145.9 134.9 125.4 116.0 4.77 
17 139.2 124.9 112.7 104.2 91.3 83.4 76.0 137.3 127.0 118.0 109.1 5.38 
18 131.5 117.9 10GA 98.4 86.3 78.' 71.7 129.7 119.9 111.5 103.1 6.03 
19 124.6 111.7 100.8 93.2 81.7 74.7 68.0 122.9 113.6 105.6 97.7 6.72 
20 118.3 106.1 95~ 88.6 77.6 70.9 64.6 116.7 107.9 100.3 92.8 7.4' 

21 112.7 101.1 91.2 84.' 73.9 67.5 61.5 1111.1 102.8 95.5 88.' '" 22 107.6 96.5 87.1 80.5 70.6 64.5 58.7 106.1 98.1 91.2 84.' 9.01 
23 102.9 92.3 83.3 77.0 67.5 61.7 56.1 101.5 93.9 872 80.7 9.85 
24 98.6 88.5 79.' 73.8 64.7 59.1 .,. 97.3 90.0 83.6 77.3 10.73 
25 94.7 84.9 76.6 70.9 62.1 56.7 51.7 93.4 8£.4 80.3 74.2 11.64 

26 91.0 81 .6 73.7 68.1 59.7 54.6 49.7 .,. 83.0 77., 71 .4 12.59 
27 87.6 78.6 70.9 65.6 57.5 52.5 47.8 86.4 80.0 74.3 68.7 13.57 
2B 84.' 75.8 68.4 63.3 55.5 50.7 46.1 83.4 77.1 71.7 66.3 14.60 
29 81.6 73.2 66.0 61.1 53.6 48.9 44.5 80.5 74.4 69.2 64.0 15.66 
30 78.' 70.8 63.8 59.0 51.8 47.3 43.0 77.8 72.0 66.9 61.8 16.76 

31 76.3 68.' 61.8 57.1 50.1 45.8 41.7 75.3 69.6 64.7 59.9 17.89 
32 74.0 66.3 59.9 55.4 48.5 44.3 40.4 I~ 67.5 62.7 ~ 19.07 
33 71.7 64.' 58.0 53.7 47.1 43.0 39.1 ro.' " .. ~ .. ~6.2 20.28 
34 69.6 62.4 56.3 52.1 45.7 41.7 38.0 .... ~, Q.' " .. 21 .53 
35 67.6 60.7 64.7 50.6 44.4 40.5 I 36.9 .. , 81.1 51.3 ". 22.81 

36 65.7 ~ "., ~2 43.1 39.4 M.' 24.13 
37 .... ,,. ,U ~1.' .'" 3U ". 25.49 
38 ,.., •• ~A ... ... n, ~. 26.89 
39 ~., .... , ... ". 28.32 

Luad5 above upper horiwnlalllnCfl wLll prodnC6 madmum allowable .hear in webs . 
Loads below 10 ......... horizontal HnN wLll PrOOuCfl e~C(l58lve delleetlolU. 
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CB SECTIONS 
ESSENTIAL DATA I 20" 

18" 
, , 0 

,' ,' : .,.o------l.. ' l. +.~_.. ~~ Maximum Shear 12,000 Pounds per 
Square Inch 

DATA _ 

"--r, , :, ; I ~ 
1 ,. .. st - ~ : 
: t ·':"'- a·-~ , , 
'+----11 ---·" 

Maximum BendIng strcss18,OOO Pounds per Squ are Inch 

Nomloul D.~~h.nd flange WUtb Wllg/lt"' root 

CB 202N 
98 88 
"'- "'-

20" 11.9" I CB 20IH 20" II 8" I CB 183N 18" x 11~ 
8074 6S 6° 1 5599 1 " 1 86180 
"'- "'- "'- "'- "'- "'- "'- ~ I -

ELEMENTS 
I I-I 2Q09.7 1784.4 1596.3 1466.7 1309.9 1189.1 1075.6 1m.! 1631.8 1506.6 1383.4 
5 I - I ..,2 176.9 159.6 147.6 129.' m .2 107.6 19" 179.9 167.2 154.' 
I •• 124.3 109.7 97.4 89.1 60.0 53.9 4" 242.2 222.2 204.8 187.6 
s.. 27.4 24~ 21.6 19.9 14.9 13A 12.1 41.1 37~ 34.' 32.0 

DIMENSIONS AND GAGES IN INCH ES 
d 20» 20» 20 19" 20~ 20li 20 ISX' 18li 18 17% 
b ' li • , • 8 8 8 11~ 11 ~ 11 ~ 11~ 
I % % » " " )ji v. » » hi " p I " 9> % 9> V. % " 9> % V. 
• 4li 47.( 4)4 4)i 3h 3" 3" 5% 5% 5% 5% , 18~ 18% 18% 18% 18Ys 18Ys 18Ys 16» 16» 16% 16» 
I 177.( 1734 t7)i 17}4' 17% 17% 17% 15~ 15Yi 15X" 15Yi 
I, 3% 3~i 3» 3% 3)i 3Yi 3).4 5 5 5 5 , ' lti 1hi 1% I» 11. I V. I» 1M lhi 1% 1» 
k " 9> V. % ~~ 9> V. " " " " g usual 5» 5» 5), 5)4 5» 5» 5» 5» 5» 5» 5» 
g. 2~ 2~ 2~ 2» 2» 2» 2)4 2l{ 2~ 2% 2~ 

r .•• 0 anu K - Provide u.rual working ciearnncetl. 

MAXIMUM BENDING MOMENTS. WEB RESISTANCES. ETC. 
Mm~ 296 265 239 221 '" 177 161 292 270 251 232 
V mal t41 126 116 t08 tOl 95 88 106 tOO 95 90 
L min 8.39 8.41 8.23 8.23 7.68 7.44 7.37 10.97 10.78 10.55 10.28 
Ib 12714 12000 11488 10925 10057 9653 9119 12218 11856 11546 11212 
Ibl 7336 6252 5572 4927 4184 3"3 3374 5926 5454 5080 4709 
B min 14.14 15.14 15.89 16.87 19.10 19.98 20.97 13.38 13.82 14.22 14.68 
R max 63 53 47 42 36 33 29 48 44 41 38 
RA 76 68 64 59 55 52 49 51 48 46 44 
LRA 15.57 15.61 14.96 15.01 14.1 2 13.64 13.18 22.88 22.49 21.81 21.08 
Wt.CA 30 30 30 30 30 30 30 2t 2t 2t 2t 
RH 121 109 102 95 87 83 78 102 97 92 .. 
LRH 9.78 9.74 ", 9.32 8.92 8.54 8.28 11 .44 11.13 10.90 10.54 
Wt.CH 41 41 41 41 41 41 41 29 29 29 29 
Q 2366 2123 1915 1771 1553 1418 1291 2334 2159 2006 1855 
Mmax =- ~ilU. Dendlng Moment In KIpS. Vmu =- MaJ[. Web She;l.r lu KIpS. 
Lmln """ l\1in. Span In toot to <;hWCIOI) VmaJ[. 
flI = "'Uowable Unit Strea tor \\ eb Duckling In pound>! per oquaro Inch. 
flit _ Valno of W.'I! In Buckling per Inch of length, in poundS. 
U min _ I\lln. ~;nd Bearing In inches todnvelol) \'mu. 
rima.: =- MaJ[. ~:nd I!eactlnn In KIpS when D "'" 3;1i InchQII. 
ri A ... Ajax. \'41uootSh01l HI,·CUl in ,,1]);11111 one Connection Seric!l A. Soo II&gO of Connoct ions. 
lUi =< 1\111.':. ValllootSllOP UlvoUln Kipllin one CO:UlocUon Serle- II. 800 I_eor Connoctlons, 

Hlvet Values In Outstanding Legs must be jllve-tlgatod. 
),R .... LRU = I\lIn. Splln In l'oot to dovelop HI. or R H . 
Wt.CA.Cll """ Weight In pounds or ono Connoct lon Serle- A or n. IncludIng Web mvou. 
Q =- CootfIcient of Strength = 12 S,-•. 

To olltaln safe uniformly distributod load In Kips. divide Q by the roqulrod Bllan In toot. 
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BEAM 
CB SECTIONS 18"1 16" ALLOWABLE UNIFORM LOADS IN KIPS 

LOAOS Applica bl e o nl y who" """tlo" . .... b •• c. d agal"" t I.teul d efloctl on . 
, !Co . un b racod • ...,tlo" .... 1e loo" . m u&t boo reduced, 1M palil. 11 6 

Maximum Bending Stress 18,000 Pounds pcr Square Inch 

~ - Nominal O.w. IlId flM!!, Wldtl>-Wt ljllt per r OOI 

"'" CB 182N 18" II 8!l" CB 181 N 18" II 7 " CB lS4N 16" .1 2" """"., 
'" • 'u' 17 70 " 57 52 " 47 .. 81 " ........ 

""- w.,. w.,. U>o. U>o. w.. U>o. ""- u.. .... 
-

IH .8 ",. " ... 133.1 I • m.' 1110.1 173.7 156.5 141.9 134~ 128.1 1.19 , 188.7 171.2 156.3 139.1 126.1 119.3 113.9 1.51 
10 169.8 154.1 140.6 125.2 113.5 IOTA 102.5 187.2 174.1 157.<1 1.86 
11 154.4 140.1 127.9 113.8 103.2 97.6 93.2 172.6 158.6 145.3 2~5 

12 
1

141
.
5 128.4 117.2 104.3 94.6 89.5 85.4 158.2 145A 133.2 2." 

13 130.6 118.5 108.2 96.3 87.3 82.6 78.8 146.0 134.2 123.0 3.15 
14 121.3 110.1 100.5 89.4 81.1 76.7 73.2 135.6 124.6 114.2 3.65 
15 113.2 102.7 93.8 83.4 75.7 71.6 68.3 126.6 116.3 106.6 4.19 
16 106.1 96.3 87.9 78.2 71.0 87.1 64.1 118.7 109.1 99.9 '.17 

17 99.' 90.6 82.7 73.6 ,,> 63.2 60.3 111.7 102.6 94.0 5.38 
18 94.3 85.6 711.1 69.5 63.1 59.7 .... 105.5 96.9 88.' 6.03 
19 89.4 81.1 74.0 65.9 59.8 56.5 53.' 99.' 91.8 84.1 6.n 
20 84.' 17.0 70.3 62.6 56.' 53.7 51.2 94.' 87.2 79.9 7.45 
21 

I 
80.9 73.4 67.0 59.6 54.1 51.1 48.8 90.4 83.1 76.1 8.21 

22 17.2 70.0 63.9 56.' 51.6 48.8 46.6 88.3 79.3 n.7 9.01 
23 73.8 67.0 61.1 54.' 49.4 46.7 44.6 82.5 75.9 69.5 9.85 

" 70.8 64.2 58.6 52.2 47.3 44.8 42.7 79.1 72.7 66.6 10.73 
25 67.9 61.6 56.3 50.1 45.4 43.0 41.0 75.9 69.8 63.' 11.64 
26 65.3 59.3 54.1 48.1 43.7 41.3 39.4 73.0 67.1 61.5 12.59 

27 62.9 57.1 52.1 46.4 42.0 39.8 38.D 70.3 64.6 59.2 13.57 
29 60.7 55.0 50.2 44.7 41.5 38.4 36.6 67.8 62.3 57.1 14.60 -29 58.6 53.1 48.5 

I 
43.2 39.2 37.0 35.3 65.5 M.' M.' 15.66 

SO 56.6 51.4 46.9 41.7 37.8 35.8 34.2 U., ~., M.' 16.76 
31 54.' 49.7 45.4 40.4 36.6 34.7 33.1 61.2 .. , '" 17.89 

"' 32 53.1 ,., 
~. 39.1 35.5 33.S 32.0 19.07 --nITl-33 51.5 ~, 42.1 31 .9 J.U 3z.5 31.1 20.28 

" ~ .. ..., 41.4 38.8 33 .4 31..6 30.1 21 .53 
35 ... , .. , 35.& I JU . 30.7 29.3 ~ I 22.81 

t..o.:uJ~ aOOY<l upper burizontalllnl)!! wlllproducc ma.lmum nllowablo sbear In ... et.. 
Lo;mds bolowlowcr borlzontall inOl ... Ill produce exce.sh·e deOoctloDf. 
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CB SECTIONS 
ESSENTIAL DATA 

Mallimum She.r 12,000 Pounds per 
Square Inch 

II::::J 
~ 

"'-r, , II , , 

I I - I 

S ,-, 
I .. 
S .. 

d 
b 
I 
p 

• , 
I 
I , , 
k 

: .. - ~ - .. : 
: I '':''- I '~ 
:....-- -·b ---~ 

1283.9 
141.5 
93.5 
21.3 

1BJi 
OJ{ 
» ,. 

4Ji 
16» 
15~ 
3» 
11> 
l> 

g usual 5» 
g. 2" 

t , r"oandk 

Malliimum BendIng Stress 18,000 Pounds per Square Inch 

ELEMENTS 
1155.3 1047.2 952.0 857.3 808.6 768.6 1285.5 1172.3 
128.4 1172 1043 94.6 ... ". 1582 lASA 
83.7 75.5 48.7 43.5 41.0 3,., 233.2 212.5 
19.1 173 12.9 11.6 10.9 10.3 38.0 353 

DIMENSIONS AND GAGES IN INCHES 
16 17.% 18.14' 16Ji 16 16 16)( 1'67' 

OJ{ OJ{ 7» 7» 7» 7» 12~ 12 
» » Ji Ji S S » )i 
j{ " " Ji " " " j{ 

4Ji 4Ji 3Ji 3Ji 3Ji 3Ji 5~ 5j{ 
10» 16» 16~ 16li 16U 

I 
lIJi 14~ I4Ji 

15){ 15){ lSJi 15J.i 15Ji lSJi 13» 13» 
3» 3» 31> 31> 31> 31> 5Ji 5Ji 
1Ji 11> '" 1Ji ' 1> '1> 1» '" l> " Ji " " " l> l> 
5)i 5)i 4 4 4 4 :~ 5)i 
2j{ 2j{ 2» 2» 2)i 2» 2» 

l'rovldo usua l working cl6&l'&nCOl. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

1065.5 
1332 
193.1 
322 

16 

" » 

" 5~ 
14~ 
13M 
5Ji 

'" l> 
5)i 
2» 

M max 212 193 176 156 1 '42 1 '34 1 '28 . 237 . 218 I 200 
V~ 105 ~ ~ ~ n H ~ ~ 87 ~ 
l min 8.12 8.11 8.10 7.56 7.44 7.75 7.70 10.14 10.02 10.15 
fb 12189 11555 10916 10129 9532 8925 8761 13025 12607 11 940 
fbi 5851 5084 4421 3829 3346 2918 2304 6252 5673 4895 
B min 13.33 14.19 15.18 17.06 18.28 19.23 19.24 10.91 11.31 12.08 
Rmu U 41 ~ ~ ~ ~ n U Q n 
M 00 46 Q 40 D M ~ 00 U Q 
l RA 16.98 1 16.75 16.35 15.65 15.34 15.79 1 15.07 18.98 18.56 18.59 
Wt.CA 21 21 21 21 21 21 21 21 21 21 
RH 101 92 85 I 19 74 69 67 101 94 86 
lRH 8.41 8.37 8.27 7.92 7.67 7.78 7.65 9.40 9.28 9.29 
Wt.CH 29 29 29 29 29 29 29 29 29 29 
,Q~:-;-.L 1698 1541 _ 1406 1252 11 35 1074 1025 1898 1745 1598 
M mu _ MaJ<. !.lending Mom("t'~ In l\lplI. \'",ax "", "'Iu. Web Shellr In Klpa. 
L mln _ Min. 81mn In roo' to dl"',hI' Ymax. 
rb _ Allowable \Jnlt S~ rur "eb BUCklh\ll" In IlO\Inu~ I_ o.qu~ Inch. 
rbt _ Value or Web In CucldhljC 1>('1" in~;, or I .... gtll. in pOundq. 
B min _ Min. End Beal"ing ",i""rlN I.e> tle' .... kll) \ 'max. 
Illn&..ll: _ MaJ<. ~;nd Heactlon In tH'". 1I'h ... 'O n _ 3 Ii Incrn... 
R... _ MIU. \ · ... I ueof~bop ,u,-putn h 11/:1 In or.e connection HM-11lII A. Sf(' INIf''' o f Counectluns 
RU _ Ma~. " .. IU60fSoop 1I1"e1:l In Klt",ln one CAlnntoCtion S-rlo- H. !.lee pagilorOonn~tlons. 

Rivet YaJullIIln OUlStal1.lImo: 1 ... ~ mun bo IllvOIItlgatM. 
1.!l .... Lllli _ :\1111 . Span In Feet t(I d evf'lo p itA or k ll . 
WIo.C"',ClI _ WellCbt In pOunds of one Connl;lCli(ID SerlOll A or H. Ir.ciutllng Wf:b m,·N. 
Q _ Coomclf:nt of Stren)tlh _ 12 ~,-' 

Toobtah,lal'e unlforll,ly dlstrlbuWd load In Kips. divide Q b)' thoJ ~olrOO ~H.n h' r""t. 
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BEAM CB SECTIONS 
16"1 
15" ALLOWABLE U Ni fO RM LOADS IN KIPS 

LOADS Appllnbl. only ... .. on .... tlon ••• • b. ae<td .~.ln.t.I .t ... . 1 dftfhoctlo n . 

!Co r unb •• ".d '."lion l "" fa I"ad. mUlt t.. .... due.d . ... pallallS 

M atimum Ben d i n g Stress 18,000 Pounds per S~uare I nc: h 

~"'.D"' '' 

~ '"" Coellldoni 

• • 
reet I ,o.!. I .!~ ,~ ~ .!'!. ~~ ~. " " Dtn .. tion 

7 

I~ Hrt. ~ ~ 0.91 

• 'M.' m .• '" .. 110.7 88.' 1.19 

9 "'., ':~' 
129.5 98.4 87.S 78.9 ~ ~ i-H* 1 , ,,. 1.51 

10 116.5 98.6 88.6 78.8 71.0 1 162.5 1.86 

11 124.3 11 5.3 105.9 89.7 80.5 71.7 64.6 188.1 172.8 158.4 147.7 2.25 

12 11 3.9 105.7 97. 1 82.2 73.8 65.7 59.2 172.4 158.4 145.2 135.4 2.68 

13 105.1 97.6 89.6 75.9 68.1 60.7 54.7 159.1 146.2 134.0 125.0 3.15 

14 97.6 90.6 83.~ 70.5 63.3 56.3 50.7 147.8 135.8 124.5 116.1 3.65 

15 91.1 84.6 77.7 65.8 59.0 52.6 47.4 137.9 126.7 116.2 108.3 4.19 

16 85.4 79.3 n. 61.1 55.4 49.3 44.4 129.3 118.8 108.9 101.6 4.77 
17 80.4 74.6 68.5 58.' 52.1 46.4 41.8 121.7 111 .8 102.5 95.6 5.38 

18 75.9 70.5 64.7 54.8 49.2 43.8 39.5 114.9 105.6 96.8 90.3 6.03 
19 71 .9 66.8 61.3 51.9 46.6 41.5 37.4 108.9 100.1 91.7 85.5 6.72 

" 68.3 63.4 58.3 49.3 44.3 39.4 35.5 1103.4 95.0 B7.1 81.2 7.45 

21 65.1 60.4 55.5 47.0 '" 37.5 33.8 98.5 90.5 83.0 77.4 .21 

" 62.1 57.7 53.0 44.8 40.3 35.8 32.3

1 
94.0 86.4 79.2 73.9 9.01 

23 59.4 55.1 50.7 42.9 38.5 34.3 30.9 89.9 B2.6 75.8 70.6 9.85 
24 57.0 52.9 48.6 41.1 36.9 32.9 29.6 86.2 79.2 72.6 67.7 10.73 
25 54.7 50.7 46.6 39.5 35.4 31.5 28.4 82.8 76.0 69.7 65.0 11 .64 

28 52.6 48.8 44.8 37.9 34.1 30.3 27.3 79.6 73.1 67.0 62.5 12.59 

27 50.6 47.0 43.2 36.5 32.8 29.2 26.3 76.6 · 70.4 "' ." 13.57 

28 

~ 
45.3 41.6 35.2 31.6 -'H ~ n .• " .. 02' .... 14.60 

28 Q.' ~, k¥. ~, '" "' M.' ... 15.66 
30 ." ".. "' 

,., n.' 61.0 " .. 16.76 

31 Q.' 0.' n. 31.8 U .• " .. n. 17.89 
32 42.7 30.8 19.07 

; , , , 'o w,,". , ; 
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CB SECTIONS 
SEAM 

I 16" 
, , ' 
~, ;, , , · . , , t • • .!. , , 
"'.-.. -

o 
o 
o 
0::; -- -~ 

• 

ESSENTIAL DATA 15" I DATA 

, , , " , , 
MaJlimum Shear 12,000 Pounds per 

Square Inc h 
: .... ~, oJ : 

: I ": '<- I -,I, 

~---- b "" ': 
MaJl imum Bonding Streu 18,000 Pounds per Squaro Inc h 

I ! ,-, 
s ,-, 
h . 
s.. 

d 
b , 
• • , , 
t , , 
k 
U usual 
g, 

Ca16]'" 16" ., BJ1" CD 162 N 16" ., 7 tA''' • CB 153'" 15" .,11 " 

53 " \ 58 50 454037 108 \ " \ 91 1" ,- - - - ,- ,- ,- .- -- -
I :i::: :~g ';,'; I '::~ I~~:~~ I '.'.O~ w:: ~':: ~':i I ':,':.' 

80.8 74.2 67.4 41.1 36.3 32.0 28.1 240.6 218.8 198.7 183.9 
19.0 17.5 16.0 11.2 10.0 8.8 7.8 43.4 39.6 36.1 33.5 

'liX ",. DIM~SIO~_~~IN~ GAGES IN INCHES 
16 167(' 1 6 ~ 16 15.% 15n ",. " 14J.i 

Bli Bli Bli 778 ',. ' j{ ' j{ 11 )1 " 11 " 7. " ~ ~ ~ " " ~ " " J.i 

" )( " ~ ~ J.i )Ii 1)1i , )Ii " 4 4 4 3J.i 3li 3J.i 3J.i 5j{ 5', 5j{ 5j{ 
14~ 14~ 14% " " " " 13U 13j{ 13}4 13X 
13-"'.l 13.J..i: 13J..i 14)4 14U 14U 1 4~{ 12}> 12~ 121.j 12 '1 
4 ~1i 4)i 4h 3 3 3 3 4}> 4){ 4){ 4){ 
' )Ii l ~i 1){ 1 " )Ii " 1){ ,~ 1), 1~ 

Ji " " ~ ~ ~ " Ji Ji " " 5J.i 5li 5J.i 4 4 4 4 5li 5J.i 5J.i 5li 
ili ' )( ' J.i ' J.i 2J1 ' J.i ' j{ 3 Zv. 2U 2 ~.( 

r.r,. o aud k Pro \-Id o usual working clcll ran~u. 

M max 
V max 
Lmin 
fb 
fbI 
B min 
R max 
RA 
LRA 
Wt.CA 
RH 
LRH 
Wt.CH 
Q 
~t.na;" 
l .min 

'" "" n min 
n mas: 
RA 
ilL! 

171 
85 

8.05 
12314 
5369 
11.76 

41 
46 

14.86 
21 
92 

7.43 
29 

136' 

MAXIMUM BENDING MOMENTS. WEB RESISTAN CES, ETC. -.-~""_ 
159 146 123 111 99 89 259 238 218 203 
78 72 70 63 55 54 113 102 94 87 
~4 ~ = ~ U, ~ ~, ~ ~ ~ 

11139 11202 10719 9971 8996 9002 14930 14456 14091 13769 
4730 4201 3859 3270 2627 2611 9212 8081 7321 6746 
12AS 13.14 14.13 15.37 16.96 16.62 8.48 8.79 9.02 9.25 
~ 32 H ~ 20 20 U 59 ~ ~ 
a 39 ~ M 31 ~ ~ ~ ~ 51 

15.10 14.94 12.98 13.02 12.72 11.84 15.91 16.11 15.84 15.93 
21 21 21 21 21 ~ 21 21 21 V 
85 79 76 69 61 61 130 11 7 109 103 

7.46 7.37 6.49 6.42 6.46 5.82 7.96 8.12 7.99 7.89 
29 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

12ti8 1165 _986_ 886 '88 _ '_10 __ '_0_" _ 1901 '~74"-,-,-,1,,,62,,5,-
_ M ax. Boodlng M omen t In KII". \'m&:l = M u . W eb Shear In KI,... 
_ "- tt n. Span In too~ to deV<!lo l) Vmu. 
_ AU(lw.b le Vnl t St..- f or Web ll uckllTIJI: In J)Qunds per square lech. 
_ \'11100 of Web In Ductllng per Inch (lf~nlllh. In p()unds. 
_ Min. End Reartng In Inch(>.o: k> do.· .. lop \'rnu. 
_ M..". End lIc...:t km In KIp8 .. hen n _ 3 ~ Ineh"",. 
_ l\l ax. Va lue 6 t Sbo!> IIlve~ ln KIIIS ln ono COnnection Serl"", A. !Ie!I l)&geor Connect k>nl. 
_ l\l ail. Value(lfSlwp Itl veUl ln Kl pl ln (lne Connect lon!!<!:riM U. Sec paceot Connectlonl.. 

iUvllt ValuMln Outstanding LffI;a m ust be Investigated. 
LRA.LR II _ M in. Span In f"el'"t k> <1 0" 01(11) II A or RII . 
Wt.CA,ClI _ Weljl:ht In vounds (If ono Connection St. ... \"'" A o r 11 , IneludJng Web Hl veUl. 
Q _ eoomelcn t of Strengtb _ 12 S ,- , 

T(I o b t.aln A le uniformly dll>t rl bu ted load In KIJlII. divide Q by t he requi red lilan In foot. 
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BEAM 
CB S ECTION S 15"I ALLOWABLE UNIFORM LOADS I N KIPS 

LOADS Applicable 0"17 whon Metlon ... . . braced agaln.t latora l d"' .., tlon. 
For unbra<>ed netlon . oa' ...... dl must be redu_ ..... POll" 116 

Maxim u m Bending Stress 18,000 Pounds per Square Inch 

, 
N3mln .1 OOlltll ln.l Flonel Width Weight .... r "", .... CB 152N 15" X 7 ' " CB 151 N 15" X 614''' """'~. •• • ,_. " 1 " 1 GO 55 " U ~~. 1 ~. Dofleetion 

Lb$. Lb .. ",. ,o. ", ",. ------- ---
191.8 174.7 '".1 . ~, 139.8 124.5 , .... '" -7 187.7 171.9 

1 
ISS.7 143.0 128.1 115.0 102.5 91.4 0.91 

8 164.3 150.5 136.2 125.1 112.1 100.7 89.7 80.0 1.19 
9 146.0' 133.7 121 .1 11 1.2 99.6 89.5 79.7 71.1 1.51 

10 131.4 120.4 109.0 100.1 89.6 80.5 71.8 64.0 1.86 

11 11 9.5 109.4 99.1 91.0 81.5 73.2 65.2 58.1 2.25 
12 109.5 100.3 90.8 83.4 74.7 67. 1 59.8 53.3 2.68 
13 101.1 92.6 83.8 77.0 69.0 61.9 55.2 49.2 3.15 
14 93.9 ".0 77.8 11.5 64.0 57.5 51.3 45.7 3.65 
15 87.6 80.2 72.6 66.7 59.8 53.7 47.8 42.6 4.19 

T6 82.1 75.2 68.1 62.6 56.0 50.3 44.9 40.0 4.77 
17 77.3 70.8 64.1 58.' 52.7 47.4 42.2 37.6 5.38 
18 73.0 66.9 60.5 55.6 49.8 44.7 39.9 35.5 6.03 
19 89.2 63.4 57.4 52.7 47.2 42.4 37.8 33.7 6.72 
20 65.7 60.2 54.5 SO.O 44.8 40.3 35.9 32.0 7.45 

21 62.6 57.3 51.9 47.7 42.7 I 38.3 34.2 30.5 8.21 
22 59.7 ".7 49.5 45.5 40.8 36.6 32.6 29.1 9.01 
23 57.1 52.3 47.4 43.5 39.0 

I 
35.0 31.2 27.8 9.85 

24 54.8 50.2 45.4 41.7 37.4 33.6 29.9 26.7 10.73 
25 52.6 48.1 43.6 40.0 35.9 I 

32.2 28.7 25.6 11 .64 

i I 
26 50.5 46.3 41.9 38.5 34.5 31.0 27.8 24.6 12.59 
27 48.7 44.6 ~., n.' 33.2 29.8 ~ .. n.' 13.57 
28 ... , a. ~8.11 M.' ,,. , .. n. 1 n. 14.60 
29 

I 
~, '0> ~7.8 ~., 3D.9 ~ .. ". n, 15.66 

30 U .• ••• 1 
m ~ .. 

I 
16.76 

I 
Loads abovo UPI>Cl' borbonWllllnOll will produco madmum allowable abear In webo!. 
Loads below lower horlzontallln611 ",,1Il produce el~ye doft0Ctlonl. 



BEAM 

! , CB SECTIONS 

, 1--.: ,--- I-\, Maximum Shear 12,000 Pound s per 

: ~ ESSENTIAL DATA 

DATA 

, , :1.:;'.;' ,- ,."2 Square Ineh , , , , 
! : Max imum Bending Stress 18,000 Pounds per Square Inch 

d 
b 
I , , , 
f 
I , 
o 
k 
g usual 

" 

15)4 

7% I 

" % 
3)1 

13.!1 
12.!1 
2% 
1)1 
% 

4 
2~ 

569.6 
74.7 
34.' 
10.2 

~." ' ' '''''''.' 67.1 59.8 
30.9 27.2 
9.1 8.1 

DIMENSIONS AND GAG ES IN I NC~ES 
-

15Ys 15 14% 15)4 15 i,.i 
7~ 7% 7J1 6Ys 6~ 
H H U ~ ,~ 
% ~ % % ~ 

3.!1 3% 3.!1 3)4 3~ 
13~ 13H 13.!1 14 14 
12% 12% 12% 13 13 
2~ 2~ 2~ 2~ 2;{ 
' H , ,. 1)4 1 ~ 1 
~ % ~ Ys 4 

4 4 4 4 4 
2% 2!i 2~ 2M 2}j 

IS 
,~ 

l' 
)1 

3J4 
14 
t3 
2~ 
% 
Y-

4 
2Ji 

r, f" 0 and k Provldo u~ual working clearances. 

M max 
V max 
l min 
fb 
fbI 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 
164 ISO 136 1 125 112 101 - 90 
~ 87 ~ n ro ~ ~ 

6.85 6.89 6.85 6.92 6.41 6.47 6.64 
13988 13507 13008 12414 11755 10924 9818 
7302 6483 5750 5028 4490 3747 2945 
9.31 9.68 10.09 10.66 11.76 12.83 14.59 
~ 47 I 0 ~ n V 21 
~ ~ 46 Q 40 38 ~ 

11.95 12.04 11.84 11.64 11.21 11.18 11.21 
212121 1 21 21 2121 

110 101 93 85 60 72 63 

29 29 29 29 29 29 29 

B nlin 
R m" 
RA 
LRA 
Wt.CA 
RH 
LRH 
Wt.CH 
Q 

5.97 5.96 5.86 5.89 5.60 I 5.59 5.71) 

=_LI ::'it3:i:14~ __ '204 .1_09_0_ 1001 896 605 718 
Mllla:< Max. U<)ndlnl.l ~tomcn~ III 1\1\:>8. Vm:o:< = ~ta~. Weh Shwr In I{lj>S. 
Lmln = Min. Span In foct t.o d(weloj) 'max. 
fb = Allowable Unit Stl'<)68 tor W eb Uuckllng In )IOUllds PCI' l«ju.(\re Inch. 
fbt = Value of Web In n ucklinl; pcr inch of length. in pound". 
B min = MIn. End BearIng In Inches W dewlop Vmax. 
lema.x = IIIa.x. ~,"d H<:>a<:tloll III KII>~ when IJ = 3)i Inchc.'!. 

396.7 
533 
23.9 
'.1 

14h 
6~ 
% 
)1 

3l--4" 
14 
t3 
2~ 

"' J~ 
4 
2!{ 

80 
49 

6.57 
9109 
2505 
15.71) 

18 
29 

11.03 
21 
53 

5.51 
29 
640 

HA = ~tax. V~lueofShol' Hlvetaln Klpsln olle Conll~'Ction SerIes A. !'('C 1'1I",I'.,f Connoctions. 
HII = :\ta~. ValuoofSllop HI,·",", In KIP'l ln one Conn..ction SurlCil II . SeI'l'llgourC",,,,ocUons. 

HI \"et " alucs lll Ou'"'tandlng LeI(8 IllU~t be Invest igated. 
U (A. LICIl = .'01111. Slmn In ~'cet to dcv('lol) ItA Or lUi. 
Wt .CA.C II = Wc lIC ht In IIOU,,,I,, o f one Connocllon SerlOfl A or lI. Ineluding WeI> HIVl·(S. 
Q = CoefficIent of Strength = 12 S'_I. 

To ohtaln safe unltorml)" dlstrlbutod load \Il 1\11)11. dh'lde t) h)' 1h" "~l";rt'<.l "pa" In foot. 
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BEAM 

LOADS 

CB SECTIONS 
ALLOWABLE UNIFORM LOADS IN KIPS 

Applicable only whe n ...,t10" ..... b • • cad agal n ot I.tooul d .floctlo n . 
For .. nbr.~ .... tlon l .. f.loadl must be .. ducod, _ pa,. 11 6. 

Mall iml.lm Bending Stress 18,000 Pounds pet' Square Inch 

i::::~~::::::~N.~~~~~'~ .. ~u~,~";ui~~w~,~---~~w~.~~~, .. ~,~oo~,;:::~::=.:::;:.~:: 
SI':' CB 145N 14" " 14;..s" f41j1; ~~2'!. CB 143N 14" x 10" ~ 
FHI U9 1U 103 95 87 84 78 74 68 61 DetlKlIon 

lbL Lb, . lb,. UIL lbt. u.... Lbo. Lbt. Lbt. L.bs.. 

ISU 141.7 128.1 

9 
10 

149.6 137.2 122.8 

1-""~"''-i-''''"''"'-I 1 34.6 123.5 110.5 

11 198.7 

12 , 189.3 
13 174.7 
14 162.3 
15 151.4 

16 
17 
18 
19 
20 

142.0 
133.6 
126.2 
119.6 
11 3.6 

1 •. 2 

176.1 
162.6 
150.9 
140.9 

132.1 
124.3 
111.4 
111.2 
105.7 

170.3 

163.6 
151.0 
140.2 
130.9 

122.7 
115.5 
109.1 
103.3 
98.2 

151.1 

150.5 
138.9 
129.0 
12Q.4 

11 2.9 
106.2 
100.3 
95.1 
90.3 

141.S 

138.0 
127.4 
11 8.3 
110.4 

103.5 
97A 
92.0 
87.2 
82.8 

142.7 
130.8 
120.7 
112.1 
104.6 

93.1 
92.3 
87.2 
82.6 
73.5 

132.0 
121.0 
111.7 
103.7 
96.8 

902 
85.4 
80.7 
76.4 
72.6 

21 
22 
23 
24 

25 

108.2 100.6 93.5 86.0 78.9 74.7 69.1 

26 
27 
28 

103.3 96.1 89.2 82.1 75.3 71 .4 66.0 ~ 

98.8 91.9 85.4 78.5 72.0 68.2 63.1 
94.7 88.1 81.8 75.3 69.0 65.4 60.5 

1-'9"0".9+..::84,,,.,,'+_,,78""'-1 72.2 66.2 62.8 58.1 

'" ~u -=--=--=-~ .. 
U., 
81.1 

81.3 ,., 
75.5 

72.166.9813 S8.1 $38 

101 84.5 59.2 56 1 51 9 

122A 
11 2.2 
103.6 
96.2 
89.8 

84.2 
79.2 
74.8 
70.9 
67.3 

64.1 
61.2 
58.5 
56.1 
53.9 

51.8 
~., .. , 

11 2.3 
102.9 
95.0 
88.2 
82.3 

n.2 
72.6 
68.6 
65.0 
(i 1.7 

100.5 
92.1 
85.0 
78.9 
73.7 

69.1 
65.0 
61.4 
58.2 
55.3 

58.8 52.6 
StU 50.2 
53.7 48. 1 
51.5 46. 1 

49.4 44.2 

47.5 U.5 

411.7 40.9 

~, 

1.51 
1.86 

2.25 
2.68 
3.15 
3.65 
4.19 

'.n 
5.33 
6.03 
6.72 
7.45 

8.21 
9.ot 
925 

10.73 
11 .64 

12.59 
13.57 
14.60 

-CLood=C.C.Zoo=.=,L"=,O",=,C":'o="Ow="Cuc.,~"C"=,":::,,_m Ilrodul."e madmum allo""a'b""='Z"~=,C,,= .. =,o.,":'-. --'---
Loads below lower horizontalllllCil will produoo exccssi,,~ doUllClious. 



,,3 
, , .; , ~, BEAM 

C B SECTIONS 114" , 

J 
, , 

ESSENTIAL DATA 
I 

; .. Maxim um Shoar 12,000 Pounds per 
DATA ... -

, : :'!'::. Square Inch 
, , 
: I Maximum Bendini Stress 18,000 Pounds per Square Inch ..... , .... , 

HooIoInoI o..Ih _ ",.,.. Wid. WIieIoI ,. feot . 
Notolion . CB 145N 14"_x 14tf' _ CB144N14" x12 ' CB 143 " 14" II 10" 

U. 1 ill I 103 I " I 87 1 84 "1 '---78 -" T,, 'I . ,-u.. .... ..... ..... lbI. • u... U>J,. lbL I.bL UN. 

ELEMENTS 
I ,_, 1372.2 1265.3 1! 6SA 1062.5 ''''!1 927., 850.5 795.9 723.4 640.8 
S ,-, 1893 l1U 163.' 1505 138.0 130.8 121.0 U22 102.9 .U 
I ~ 491.7 45<1.7 419.8 383.' 349.7 225A 206.9 133.4 121.2 107.3 
S .. 67.1 622 57~ 52~ 48.2 37.5 345 265 24.1 '" 

ooAND GAGES IN INCHES 

: :: 14H 14 14)( 14 1 3~ 

::~ 14 14 ::~ 12» 
12 l Oti 10 10 

I )' )' » )( 
p 

!; 
~ ~{ " " " % 

• '.:" ' ;i " i 4~ 4';{ 4~~ , !! !!~ !!' "" 12)( 12H 12% 1 2~-i 12~i 

f 1 ! 11 11 11 11 " 11 % 11 ~'a 11 )( l1 ~s 111, 
f , ~ .~ 6 6h ' J> 5'. ' J> ' '> 4,1, 

• 
i i '''J 1% 

1" 1» 1" 1!{ 
k )j )j )j )j )j " D usual .' o. 5~ 5,'" 5~ 5)i ' )i ''1 
i. 

" 
J Lit ~ 2)j ' 'i " j 2)( ' )i 2)·i "', .. , usual working c1ea.anCCII. -"l_~' 

Mmu 
MAXIMUM ,!;'NDING MOMENTS. WEB RESISTANCES. ETC. 
~ ~ m m m m I~ 1M 1~ 138 

V~ 99 93 85 79 71 n 73 n 71 63 
Lmin 11.43 11.35 11.53 11.44 11.68 10.23 10.01 8.77 8.71 8.71 
fb 14815 14563 14140 13783 13169 13538 13270 13534 131M 12443 
Ibl .. 59 , ... 70~2 6:123 5557 "00 5700 "'" .... 4728 
B min 8.12 825 8.53 8.76 •. ,. '.02 920 '.03 9.36 ,." 
Rmu SO .. 50 45 39 43 40 43 39 33 
RA 45 43 39 37 33 36 34 36 33 30 
LRA 25.24 24.57 25.17 24AI 25.09 21.80 21.35 18.70 18.71 18.42 
Wt.CA 15 15 15 15 15 15 15 15 " " RH 90 85 78 73 " 71 .. 71 " 50 
LRH 12.62 12.43 12.58 12.37 12.55 11.05 10.68 9.48 93. B.21 
Wt.CH " " " 22 " " 22 22 22 22 
Q 22n 2113 1963 1806 1656 1570 1452 1346 1235 1105 
M~ _ Mall:. lIondlns Moment In K1Vn "m.a.s _ M a>;. Web Sbolar In KlpI:. 
I.min _ Min. SCi';D In rel"~ to deveto<) mas. 
n. _ AIl<l"Ofa 10 Un it 8t ... f(H' Wl)b !luckHng In PO.md8 peT aqua"" hlch . 
M _ Value of W eb In B ucKling per Inch of letlj(~h. In !lOund •. 
II min _ Min . • : od nearln~ In Inch .... to duvclofl Vmax. 
n_ _ Mu. End React n In KlpI ... hen n .., 3d! InchOi. • 
itA _ M~ Valuo<)rShop I!.Ive ... ln "11111111000 nnocdonScriOlA. See IIagOOrCG~n""lton.. 
un _ Mu. ValueofSbop Jtl vctoll n Kl pIIlnonoOonnectlon !l«lc. U . 80e pageOrConnectloDS. 

Rlv," V.JUOB In Outolt.a.lldlng ~ mun be InvwUgatod. 
l.nA, LI~1I _ Min. Sff,D III "'oe~ to develop It o r nil . 
W~,C.\ ,C II _ Wel~1 in pou nd. of ono Connection SerIOi A or II, including Web nJvetll. 
Q _ Coe clen~ of Slnlngth _ 12 8.-,. 

T o obl&ln ure unlrormly dlst.rtbul.cd lo;od In Kips, divide Q by the required • ..,. I .. reet. 



'6. 

14"I 
BEAM 

CB SECTIONS 
ALLOWABL.E UNIFORM LOADS IN KIPS 

L LOADS AppUcable on I)' ... " a n .... tlon •••• braced ag a lnlt 'aunl d.n..,Uon. 

"". 
'" 'H' 

6 
7 
8 

• 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

For .. "braced ...,tlon . .. f . llUld . mUlt" ...... " ....... _.116. 

Maximum Bendlnll Stre" 18,000 Pounds per Square Inch 

Homl ..... 0 .;11/1 and F1a"ll1 WIchII W .... t per Foot ---
CB 142M 14" II: 8" I. CB 141 H 14" 116~" 

51 " .. ., 42 
.l!. 1 

33 30 
~ ~. ~. ~. , ~ ~ ""---- .., 

111.1 ... •• ".8 
I J7J1 ,~. 112.1 IOU 104.7 92.4 I 11.9 72-7 

127.4 116.4 105.2 93.9 91.7 80.9 11.7 63.6 
113.2 103.5 93.5 83.5 81.5 71.9 63.7 56.5 
101.9 93.1 84.1 75.1 73.3 64.7 57.4 50.9 

92.6 84.7 76.5 68.3 66.7 58.8 ,,~ 46.3 

84.' n.6 70.1 62.6 61.1 53.' 47~ 42A 
78.4 71.6 64.7 57.8 56.4 49.8 44.1 39.1 
n~ 66.S " .1 53.7 52A 46.2 41.0 36.3 
67.9 62.1 56.1 SO.1 48.9 43.1 38.2 33.' 

63.7 58.2 52.6 47.0 45.8 40.4 35.9 31.8 
59.9 54~ 49.5 44.2 43.1 38.1 33.7 29.9 
56.6 51.1 46.7 41.7 40.7 35.9 31.9 28.3 
53.6 49.0 443 39.5 33.6 34.0 3O~ 26.8 
SO., 46.6 42.1 37.8 36.7 32.3 28.7 25.4 

48.5 44.3 40.1 35.8 34.9 30.8 27.3 24.2 
46.3 42.3 3.., 34.2 33.3 29.4 26. 1 23.1 
44.3 40.5 36.6 32.7 31.9 28.1 24.9 22.1 
42.5 38.' 35.1 313 30.6 27.0 23.9 21.2 , ... .u "-, .. , 29.3 25.9 22.' '" 
'u .u '" .... ,., 24.1 "-, ' U 
m :4.5 ,,, 

~ .. 27.2 ~. 2J.2 ,.., 
~. H.' n.' ~., 

I.",,<I~ abovc uPIJ<'r hurl~ont.' l lhu.'fI will produce uuu.ILIl u n1 allm."able .hear In wcbs. 
I .. oadll)(ol"", ." .... 'r h<>rlzonUl l llnCII ... 11I produce f'x~I"e dencellcIU 

0.67 
0.91 
1.19 
1.51 
1.86 

2.25 
2.68 
3.15 
3.65 
4.19 

'.n 
5.38 
6.03 
6.n 
7AS 

8.21 
9.01 
9.85 

10.73 

11.&1 

12.59 
13.57 
14.60 



r f ___ [~._:k~l~~'~' !' ~. ,~~~ 
, , , , , , 

CB SECTIONS 
ESSENTlA!.. DATA 

M illlimum Shear 12,000 Pounds per 
Square Inch 

1~7 

BEAM 

I14" 
DATA J 

Maximum Bending StrollS 18,000 Pound. per Square Inch 

Ho,_"l 0e:M:h ancI FIM~. Wll!h- WeI""t _ F .. t 

CB 142N ... "" I ~ I 
14" JI 8" --- CB 141 N 14'; JI 6~" 

~~ -1- L~. J j!. I J!. n. Ub~. 
ELEMENTS 

I~ - 596.7 j54i:'. 484.0 428.3 . 435.3 380.9 - 334.7 
S '-I .... 77.' 7U 02.' .U 53.' 47.S 
I .. 63.' 57.5 51.2 45.1 30.6 26.6 23.2 
S .. 15.7 14.3 12.8 I 11 .3 . 9.' 7.' ••• 

DIMENSIONS AND GAGES IN INCHES 
d I. 14 13~ 13% 14M I 14Ji 

I 
14 

b 8Ji 8 8 8 OJi ' j( 'j( 
I J1i Ii Ii !i Ii !i ~ 

• " " " " " " " , 371 3Ji 3Ji 3Ji 3~ 3~ 3~ , 
I 

12% 12% 12% 12% t3Ji t3Ji 13H 
f 11 ,"'8 11 ~8 11 ~ 1I1i 12M 12~ 12~ 
f , l!' 3" 3" 3S 2" '" '" • IS H. I" lJi " Ji " k " '" " " " " H 
g usual ' J> 5', 5J> 5" • • • g, ", 2J> 2J> 2~ 2J> ,~ 2~ 

t. f,. 0 an'" k-l.ofOVj([flU~uitl working c1earnnCfl'l. 

,,~-.MAXIMUM BENDING MOMENTS. WEB RESISTANCES. ETC. 
M max 127 116 105 94 92 81 ~ 
V_ ~ ~ ~ ~ ~ ~ % L. ~ = ~ ~ _ ~ _ 
fb 12859 12218 11613 10914 I1In 10085 9324 
ttlt 5221 4521 3918 3383 3n2 2935 2471 
B min 9.60 10.21 10.82 11.62 11.74 13.27 14.52 
R_ D • D n u ~ 17 
AA • ~ D • ~ n ~ 
lRA 15.92 16.06 15.58 15.65 14.10 14.06 13.66 
Wt.CA 15 15 15 15 15 15 15 
RH M 58 M 49 ~ ~ ~ 
l RH 7.96 8.03 7.79 7.67 7.05 7.03 6.83 
WI.CH 22 22 22 22 22 22 22 
Q 1m, rn w m rn 00 m 

29U 
42A 
20.1 

• •• ---

- 13% 

6" 
~ 
Ii 

3~ 
13hl 
12Y.1' 

'" ~ 
" • 
2~ 

64 
43 

5.00 
9231 
2400 
14.49 

17 
20 

12.n 
IS 
41 

'.20 
22 
509 

\llIIax _ Mu. Ileodlng MOlllentin Kill!!. Vmu = Max Web Shoar In KI~ 
Lmln _ :\lln. Spa.n In rOO1. CO d"velop Vmax, 
fb Allowable 1,;nj~ SI_ for V. eb Duckllng In pOlmd! lie!' II(llIa ..... Inch, 
rl>~ _ Value or Web In Buckling per Inch or length. In pound. 
B min _ Min. End Deulng In ineh(lfl COdevelop Vmu. 
I~mtt.l< _ Max. ";nll Reaction In Kips when 1\ .,.,. 3l1i Inch"". 
H,\ _ 1113J1. ValunorShol) 1~1"otfLin Kill"ln OIHJC(innoet ion Scrlall A. See pall"orConnoctloM 
Itll _ :\I /1J{. Vai lIC orShOI) Ulvots In Klpsln OLIO OOnnooUon Seri(lflli. Soo I~ ofConnoctlQlL~ 

IHve~ Vaillfllllin Ouutandlng Letor; mu.t bo Investigated. 
I.RA.LRH _ IIIln. 8pa.nln I'oot 1.(1 develop RA or U IJ . 
W~OA.CH _ W olII:ht In pounds of one Connection !!crIes A or H. Including Web Rh·cu. 
Q _ Ooelllclont or Stl"eDgth _ 12 S,-,. 

To obl&ln sare unlfQrrmly dlstribuUll,\ load In KipS. dh' klo Q by the required ,,)&n III root 



' 0. 

BEAM 
CB SECTIONS 12"1 AL LOWAB L E UNIfORM LOADS IN KIPS 

LOADS Appliu~t. onl~ wl>on _dono ... br...,ed avalnot '.t.,pcl d~ ... t!on. 
Fo r unb."...., _Ion ... f.lo.do rnuot" !'educed . ... 1>1'11.116. 

Maximum Bending 5trfll.18,OOO Pounds per Square Inch 

No ..... 0.,;11 ..... n~ WIdIll_ WllgIlt pel' f ..... - CB 12" )(12" CB 124N 12" x 107,'"1 CB 123N 12" x 8" 
1AeIf',cl.m 

'" 125' • ,~ as 79 n " " " 53 ~ " f " ....... 
u .. ..... 

:1 '~ (' u.. .... u.. .... u.. I----
~~~ 

8 "" , .. , ' 0111 96.8 86.9 77.6 1.19 , 
'''' 141A 128.2 114.9 114.3 104.0 94.0 86.0 n.2 88.' 1.51 

10 136.6 128.3 116.8 105.4 102.8 93.G 84.6 77A 69.5 62.0 1.86 
11 126.0 116.6 106.1 95.8 93.5 85.1 76.9 70. 63.2 5604 2.25 

12 115.5 106.9 97.3 87.8 85.7 78.0 70.5 64.S 57.9 51.7 2.63 
13 106.6 98.7 89.8 81.1 79.1 n.o 65.1 59.5 53.5 47.7 3.15 
14 99.0 91.6 Sl.' 75.3 73.5 66.9 8M 55.3 49.6 44.3 3.65 
15 92.4 85.5 71.8 70.2 68.6 62A 56.4 51.6 46.3 41 .4 4.19 
16 86.6 00.2 73.0 65.9 64.3 58.S 52.9 48A 43.4 38.8 4.77 

17 81.5 75.5 68.7 62.0 60.5 55.1 49.8 45.5 40.9 36.5 5.3~ 

18 77.0 71 .3 64.' 58.5 57.1 52.0 47.0 43.0 38.6 34.S '.OJ 
19 73.0 67.5 61.5 55.5 54.1 49.3 44.5 40.7 36.6 32.7 6.72 
20 693

1 

64.1 58.4 52.7 51.4 46.8 42.3 38.7 34.7 31.0 7 . .:15 
21 66.0 61.1 55.6 50.2 49.0 44.6 40.3 36.' 33.1 29.5 8.21 

22 63.0 58.3 "., 47.11 46.8 '" '" $.' ,,. ,.., 9.01 
23 ~, 0' ., ~, ~., ~., •• n.' M.' .. 9.85 
24 'u ., "., .... .u , ... ,.., '" ,... ". 10.73 
25 .... ,U 41.1 11.64 

I .... IA aoou, upper horIZOJ:ltallinCOI ... 111 prvduC(. rna$..lUluUl .llo .... bl" Ib~ In we .. " .-----
1 .. "l:I.<11 below lo ... er h urlwntallloCi will fM'OdllCt' l'I.C<C!h·o d('!OC<!IIoIII. 
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, , 0 

4 t 0 
, ' 0 
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CB SECTIONS 
ESSENTIAL DATA 

Maximum Shear 12,000 Pound, per 
Square Inch 

". 
BEAM 

DATA 

I I .... -•. -~ 
~-- - b ____ J 

Maximum Bending Stress 18,000 Pounds per Squaro Inch 

........ CB 
15 

U>o. 

,25_ ,. 
U>o. 

12" .,2" CB 124N 12" .10" CB 123N 12" It 8" 

72 (is " 58 1 " u... UIL u.. I.bL u.. SO " I " u.. U>o. u.. 

ELEMENTS 
I ,_, 722.0 661.9 596.2 532.0 527.5 475.3 425.4 393.0 349.3 308.6 
S ,_, US.5 lOG.9 97.3 17.1 85.7 78.0 70.5 &4.5 57.9 Sl.7 
I I'"' 235.5 216.4 195.3 174.6 11 9.0 l OlA 96.1 56.4 50.0 44.1 
".S ""'-' ---,--"",,,.,-' -,--,'",5.,-' -'--"="::.' -,-.-'.',.,,' --,--,',,3e.' ' --,--,'e.' ".' --,--,,'9.2 --,-""14".0,-,-_'"',,.4,-,-_',,',,.0,--

d 
b 
t , 
• , 
t 
t, 
o 
k 
g usunl 
g, 

DIMENSIONS AND GAGES IN INCHES" 1Ol,..,,,.--'-..-_ 
12J.i 12U 12U 12-'" 12U 12,!4' 12 1~~ 12 12 
12J.i 12.!1 12 12 10 10 10 8~ 8 8 
MM. • • N N N N N 
~ N ~ H ~ HUH H H . . . . ~ ~ ~ ~ ~ ~ 

10li 10~ 10~ IDYll 10~ IOJi 10Ji 107~ 107·$ to}, • • • • • • • • • • 5~ SJ.i 5J.i 5-'" 5J.i 5J.i 5J.i 3~ 3~ 3~ 
In lU 1~ lU 1 ~ lU I~ 1U 1H ' H 
h h h ~ h ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ 5~ ~ 
2~_.~~'M~'~~'~~~f'~M~==1.fL~1-~'~~Ll-2'~" ~Ll-c'~MiJ-c'~~iJ __ 21~ 

f. f,. 0 arid k Pro~lde u.ual 'lfot"kinlr clearancel • 

..-="--,.,fM"AX",,,I MUM BENDING MOMENTS. WEB RESISTANCES. ETC. 
M mn 173 160 146 132 129 117 106-,-97 67 78-
v~ ~ 71 M ~ ~ ~ 51 ~ 49 Q 
L~n ~ 9m 9.11 ~17 M l ~1 ~ ~ ~ ~ 
fb 14906 14689 14250 13rol 13825 13083 12876 13312 12681 11125 
fbi 7468 6992 6213 5412 5654 4749 4494 4992 4312 3494 
B~n ~ ~ 7B ~ ~ 8.13 ~ ~ MO ~ 
R max 49 46 41 35 37 31 29 33 28 23 

~~A 1:.~ ,:1 lii7 1:.~ 1 :.~7 1~4 ':~7 r 1~:) ':~7 ':!9 
WI.CA 15 15 15 15 15 15 f5 15 15 15 
AH ro ~ ~ ~ M ~ ~ M 54 47 
LRH 8.n 8.55 8A6 8.50 8.03 8.21 7.69 6.56 6.43 6.60 
Wt.CH 22 22 22 22 22 22 22 22 22 22 

Q 13811 1283'"",;::,.","""":::",,,10,,",,,,'--" 028=--,;;""'== ""'''..';,;',,,'=' -:7:-.'-;;95::-,,, _""=_ 
Mrmu; _ MaJ:. lI~ndhl$ Momen~ln KIJl'l. Vma.x ,.,. Mo. Web Shea.!' In Klpa. 
Lmln _ Min. SI)an In fed to d .. velol) VOlar. 
n) _ Allowablo Unit 8tl"OlllS ror Wob lIuekllnk In pounds IlOr "quaro Inch. 
rut _ Valuo or Weh In lIuck llnJj: per Inch or I""lftll. In lK>un(b. 
Ii min _ Mhl. ~:ml Ilc.rll>Jf In Inch"'" lo den'lop \ 'mM:. 
Rm&J: _ Ma>:. £nd lleoaction In 1,l jlII .... hen n _ :I ~ Inem.. 
IIA _ :\!lLI<. Ya hHlofllhop RI\'etllln "Ipsln one eonneetinn SorIc. A. See pafIOofConnect.IORII. 
lUI _ Ma>:. "aluoor~hop HI~eI . ln Ii:lPllinone('onnoeUonScrINH. See~ofOonnecUona. 

nl'"C~ \·alu ..... In Outstand ing Le!r;s must be !nvt'l5tigatoo. 
I.RA.LIUI _ \lin. Span In ~'oot to dew-Iol) RA OC' /III . 
Wt.OA.ClI _ Wel<r:lI~ In l)Ountl~ ot OliO Connoctlon Serlea A or lI. Including Web IUvnta:. 
Q _ Cocnlelcutofl;t",nglll _ 12H,_I. 

To obtain _f(l uniformly dlBtrlhut«i load In KI1*. dIvide Q b)' tho l'I"l<I.ulred. span In toot.. 
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BEAM 

12"1 10" 

CB SECTIONS 
ALLOWABLE UNifORM LOADS IN KIPS 

LOADS 

,~" 

'" roo, 

6 

7 

8 
9 

10 

11 
12 
13 
14 
15 

16 
17 

" 19 
20 

21 

22 
23 
24 

Appllcabl. on'y .. han Met'onl.to b~aced aValn l ' laU • • 1 deflect'on. 
I'or unbnced .... t lon. u fe load . ",ult b. .... duc .... , ... pag.l,S 

Maximum Bonding Stress 18,000 Pounds per Square Inch 

Nominal DIP!/'I 1IIId F1"'je WI:lIh Wlll!lt PO' r oot 

CB 122 N 12" It 6kf' . CB 103N 10" It 10" CoeIIItl..,t 

~ I ~ I J! I !. I ~~ I ~ I &,. ~ "":,~ 
~ I 

88.1 00.0 69 t 61.6 0.67 ---79.0 69.9 61.0 52.S ---1!!L. 11l2.1 0.91 
69.2 61.2 53.4 46.2 11 0.6 100.5 89.1 --!!L 1.19 
61.5 
55.3 

50.3 
46.1 
42.6 
39.5 
36.9 

34.6 
32.5 
30.7 
29.1 
27.7 

26.3 .. , 
", 
n.' 

54.4 
49.0 

44.5 
40.S 
37.7 
35.0 
32.6 

30.6 
28.8 
27.2 
25.8 
24.5 

23.3 

n.' 
2l.3 
~ .. 

47.5 
42.7 

38.8 
35.6 
32.9 
30.5 
28.5 

26.7 
25. 1 
23.7 

22.5 
21.4 

20.3 
,u , .. 
11.8 

41.1 
37.0 

33.6 
30.8 
28.01 
26.4 
24.6 

23.1 
21.7 

20.5 
19.5 
18.5 

17.6 
16.8 
16.1 

15.4 

98.3 
88.4 

80.4 
73.7 
68.0 
63.2 
59.0 

55.3 
52.0 

49.1 

••• ." 
." 

89.3 
60A 

73.1 
67.0 
61.9 
57.4 
53.6 

50.3 
47.3 

4<U 
42.3 
~., 

,., 

80.5 
12.5 

65.9 
60.4 
55.8 
51.8 
48.3 

45.3 
42.6 
40.3 ,., 
36.2 

34.5 

72.7 
65.4 

59.5 
54.5 
50.3 
46.7 
43.6 

40.9 
38.5 .. , 
34.4 

32.7 

1.51 
1.86 

2.25 
2.6S 
3.1 5 
3.65 
4.19 

'.n 
5.38 
6.03 
6.72 
7.45 

821 
9.01 
9.85 

10.73 

Luads aoovo U II~ horl,i'.on tal linco; wLlll>rodu~ .... maxlmum allow able shear in webl!. 
Load. Ix>low lower hori zontal line!! w H\ pr<Xl u<:<l e~Of'lSIIl ve deHectlons. 
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CB SECTIONS 
ESSENTI AL DATA 

Maximum Shear 12,000 Pound, f)4Il' 

Square Inch 

,., 

BEAM 

1 12" 
10" 

DATA 

, .. ~ . ; : : r, : ' 
: Mald mum Bending Streit 18,000 Pounds per Square Inch 

--.::::;::::.:::..-----c .. :-:mIml o.pu, and fl ..... Wklllt-W ..... I,. r_ 
- CB 122N ;12~'~' ~.J.~li~':' ~~""JI ~~~~C~.jJ'~0~3',;"--::'~0i'."~.i:1,O~'~'=:::::-

_ ~~-. ~~I __ u.~3'~_LI~~~~Ic_~a.~'c_~.~·_"~~·c_~I __ u.~~~_c,~u.~~'-_,"-~~~''__ 
I ,-, 
S I-I 

I " s.. 

ELEMENTS 
282.3'--" ''''47.0 " ""'13".,.-'ri,""i'.,iFi-"",,,,.,--.--.,.,,,,.," --'3"O'''''' ''''''n''.,'--
46.1 40.8 35.6 30.8 73.7 67.0 60A 54.5 
25.7 22.3 19.2 16.2 129.3 11 6.5 11)4.0 93.0 
7.8 6.8 5.9 5.0 25.6 23.1 20.7 18.6 

d 
b , 
p 

• , 
f 
f, 
o , 
II usual 
g. 

12U 

' fi 

" " 3" 11" IOfi 

'" " " , 
' fi 

DIMENSIONS AND GAGES IN INCHES 

f,f,.oandk I'TOVldo illIU1l1 .. ·urkh., dea.aneoo. 

107' 10 
10 10 

" " " " 4% 4% 
8yt 8Ji 
7~ 7~ 5" 5" 1" 1 ~ 

" I " 512 57S 
2~ 2}i 

MAXIMUM BENDING MOMENTS WEB RESISTANCES, ETC. 
M mu 69 " 53 " 111 'Of " " v ~ " '0 35 34 " 51 " " L min 6.27 6.12 6.18 5.41 '.n '.88 8.07 8," 
Ib 11 570 10926 9818 9917 15000 14958 14407 13971 
fb' 3471 3005 2356 2380 ,900 62 .. 533' 47SO 
B min .... 10.28 11.67 11.39 5.71 , ... '.90 , ... 
R mu 23 20 15 15 " 38 32 29 
RA " 22 19 19 36 33 29 27 
LRA 11.53 11.13 11.24 '.73 12.28 12.18 12.50 12.11 
Wt.CA 15 15 15 15 15 15 15 15 
RH 47 43 38 38 
LRH ,., 5.69 5.62 ... 
Wt.CH 22 22 22 22 
_Q_- '" 490 427 370 '" 804 72' '" ------- --- -- -
:'>11DaJ: _ MaL Boodhlg MOlUetl\ln KIIIII. Vno:u: _ Max. We b Sbear In I{lll11. 
I,mln .., Min. Span In foo~ to dl'velop Vmalt. 
fI.I "'" Allowablo Unl~ Slt"tlllll tor Web I)uekllnllin pounds per IMluarc Inch. 
n)~ ..., Value of Web In Lluckllng per inch of lengl~, In JJOunds. 
n min _ :'>lln. End 1.I0000ing In loebes to develop Vmn. 
Ihnu _ Max. End ReacUon 10 KIIl'I .. hen a _ 3 * 1...::"-
itA ... M ax. ValuoofShop Rlvol.lJln ":lll'Iln 000 Cor.n6!:tlon Series A. See p&j!o otConooctlOlll. 
un """ MaI. Value of 8 hOI) Rlvel.lJl n ":II)IIln oneCollnoctlon Series II . !:Ioo 1)IIjffl o r Connl'Cllon~ 

IUvot ValuCIIln Outstanding Lefts mUll~ be InvClltlgat«!. 
LIlA.Lllil _ IIItn. Span In FOM to dovelop itA or lUI. 
Wt.CA.OH _ Wet.crht In pound .. of one Connection SorI611 A or II . Including Web Rlveta. 
Q .... CoetHclcnt or Strength _ 1Z 8,- , . 

T o obtain Ate Wlllormty dbltl"lbutOO 10&<1 In KIIl'I. di vide Q b)' tbe n>quired ~1"''' In r..et. 
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BEAM 

CB SECTIONS 10"1 8" ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Applicable on', when .... tlon . ... braced aga'nat late.al d.n..,tlon. 
For ,,"b .. c'" _tiona ... f . load . ....... t be • ..t.,....t, ... palla 116 

M.nd mum Bending Stress 18,000 Pounds per Square Inch 

~ ~ 
.... 

ill 
... .. w 

• • 
'"' J.~ Deflectlon 

5 ... , U., ou H* ~ 0A7 

6 ... I "., 1,,-, ... 62~ 55.2 48~ 43.0 'u .... 55.0 0.67 
7 I ~:; I;:: I ~:; I 60.0 53.' 47.3 41.3 36.9 I 53.7 I 50.6 47.1 0.91 
8 52.5 46.7 41A '6' 32.3 47.0 44~ 41.3 1.19 

9 65.5 504 53.1 46.7 41.5 36.8 32.1 28.7 41.7 39.3 36.7 1.51 
10 58.9 53.' 47~ 42.0 37.3 33.1 28.9 25.8 37.6 35A 33.0 1.86 

11 53.6 48.6 43A 38.2 33.9 30.1 26.3 23.5 34.2 32.2 30.0 2.25 
12 49.1 44.5 39.8 35.0 31 .1 27.6 24.1 21.5 31.3 29.5 27.5 2.68 
13 45.3 41.1 36.7 32.3 28.7 25.5 22.' 19.9 28.9 27.2 25.4 3.15 
14 42.1 38.1 34.1 30.0 26.7 23.7 20.7 18.4 26. 25.3 23.6 3.65 
15 39.3 35.6 31.8 28.0 24.9 22.1 19.3 17.2 ~ .. ~ .. n. 4.19 

16 36. I :::_ I ~:: I:!:: 23.3 20.7 18.1 
I ~::! 

~., '" ~., '.n 
17 34.7 22.0 19.5 I 17.0 n , 2U 11.4 5.38 

18 ~ 
~, ,.., "-' ~ I 18.4 .. , 'u 6.03 

19 ~., ", n' '" '" 
,,. 6.n 

20 "-., "-., '" 21.0 18.7 16.6 '" ,u 7.45 

21 ,.., "-.• "-, , .. 17.8 '" 
,,. " .. 8.21 

Loadsaoove u!'>pcr I :I},~~~_ w.!~I~~~~_c:e . ",.,,.. 
l -oads below low~ horizontal UnOi will !,>"oduCfl eXCfIIIIlve , 

. 
. 
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k· t iro: . BEAM 
.,. •• <t_ 
o • 

: f---T--
o 0 0 , ,I 0 

4 I ~ 0 

-', ., CB SECTIONS 

l ID" 
8" ESSENTIAL DATA 

, " 0 
. ': o-- --- - ~ : :--~- , ~ 
"'--f-" ;,,, ~ 

Maximum Shear 12,000 Pounds per 
Square Inch 

OATA 

: .. - !l:" - ~ : 
: t-': "-a·-~ 
:.----·b ----~ 

Maximum Bending Stress 18,000 Pounds per Square Inch 

Notltion CB 102N 10" l[ 8" CB 101 N 10" It 5 " CB 83N 8" I[ 8" 
45 41 
Lb.. Un. 31 " I " " " 21 1 35 1" 31 lII.. u... Lbt. u... ....... I..l>I.. UK. u... Lbs. 

2'18.3 
'U 
53.' 
13.3 

222.' 
44' 
47.7 
11.9 

d 10~ 10 
b 8 8 
t ~ ~ 
p .% ~ 
a 3% 3}1 
c 8% 8.% 
f 7~ 7~ 
f, 3" 3,.. 
o 1""7& 
k ~ ~ 
9 usual 5}4 5)1 
g. 2~ 272 

196.6 
39.8 
42.1 
10.6 

170.8 
35.0 
36.5 •. , 

ELEMENTS 

159.3 

'U 
16' 
5.7 

139.7 
21.' 
14.4 
5.0 

12o.s ,,u 
12.4 ,., 

106.3 
21.5 
10.8 
'.8 

DIMENSIONS AND GAGES IN INCHES 

t . f,. Q aud k Provide usual " 'orklng clearances. 

128.2 
313 
423 
10.5 

8li 
8 
% 
)i 

'" 7li 
' li 
3~ 

" % 
5)i 
2).4 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M max 
V malt 
L min 
fb 
fbt 
B min 
R max 
RA 
LRA 
WlCA 
Q 

~ 67 ~ ~ 47 41 ~ n 47 
~ 40 36 ~ ~ ~ ~ ~ 31 

6.93 6.74 6.61 6.09 5.44 5.25 5.02 4.52 6.07 
14078 13783 13335 13195 12422 11960 11402 11485 14696 
4927 4548 4067 3893 3466 3110 2736 2756 4629 
~O W ~ ~ = ~ ~ = g 
M V ~ ~ 21 19 16 16 W 
n ~ 32 31 ~ V ~ ~ n 

7.96 7.63 7.46 6.n 6.43 6.13 5.78 5.16 5.69 
15 15 15 15 15 15 15 15 15 
~ ~ m ~ m _ m m ill 

1.1 nur.x .... Max. Bending Moment In KIps, Vm.ax _ Max. Web Shear In KIpS. 
Lmin = Min. Span In foct to develop Vma:r. 
tb = Allo .... able Un it Stress fOf' W eb Buckilng 10 pounds pe~ lIqual"(llocb. 
tbt = Value of Web In Buckling IlCr Incb of longth. In pounda. 
B m in = Min. End Bea.r1nK In Inches to develop Vm.a:r. 

119.8 
,9> 
39.6 
9.9 

44 ,. 
6.05 

14465 
'340 
4.71 
24 

" 5.53 
IS 

354 

110.9 
21' 
36.7 
92 

41 ,. 
5.88 

14315 
4151 
4.74 

" 30 
5~0 
IS 

330 

Rma:r _ lIiaJ[ . .l!:nd React.ron io KIP'! when B = 3)oS inch6ll. 
RA ~ M8JI:. Valuo of Shop Rivel.llin KI .. In ODe C<mnoetlon SerIOil A. See J)IIogfI of Connections. 
LRA _ Min. Span In foct to dovelop RA. 
Wt.CA -= Weight In pounda ot ono Oonnectlon Serloo A, indudlng Web Rlvel.ll. 
Q - Coetllctent ot Strength =- 12 S,-I . 

To obtaJ.n.eafo Wliformly dilltrlbuted load In KI ... dlvk1& Q by the requlrod span In foot. 



,., 
BEAM CB SECTIONS 9"1 STANDARD MILL BEAMS 8" 
lOADS 

ALLOWABLE UNifORM L.OADS IN KIPS 

Applica ble o nl , wh l n .... tlon ..... brae'" I\lalnot 1, •• •• 1 d"'..,tlon. 
For unbnc'" _ tlonl la'. load. m ... t be . .......... , ... pa,_ '1$ 

Maximum Bending Stntn 18,OOO Pounds per Square Inch 

*""'-I OWCII an:! flonto Wlotth w.lgIrt,.. f toOt - CB 82N 8" Jl 6}i" 8 40N b x :; ~'iJ __ B_"" 8" • 5 11 
_w 

• a • ,- 30 27 ,. 23 I 20 21 " I 17 o.ft .. ~ .... .... .... .... .... 1~ .... .... 
n .• 

3 ..., 63.6 .... 0. 17 

4 61.2 41.1 47.7 45.3 ~ .. O~O , .... ". U .• 49.0 45.6 38.2 38.2 34.3 OA7 

6 ".6 47.4 4U 40.8 38.0 31.8 3Q.2 28.6 0.67 
7 45.1 40.6 36~ 35.0 32.6 27.3 25.9 24.5 0.91 
8 39.5 35.6 31.7 30.6 28.5 23.9 22.7 21.5 1.19 , 35.1 31.6 28.1 27> 25.3 2U 20.1 19.1 1.51 

10 31.6 28.4 25.3 24.5 22.8 19.1 18.1 17~ 1.86 

11 28.7 25.9 . 23.0 22.3 2<).7 17~ 16.5 15.6 2~5 

12 26.3 23.7 21.1 20.4 19.0 15.9 15.1 14.3 2.68 
13 24.3 21.9 19.5 IS.8 17.5 14.7 13.9 13~ 3. 15 

" 22.5 2<).3 18.1 17.5 16.3 13.6 12.9 12.3 3.65 

" ". ... .u 16.3 15.2 . " ., . 11.4 4.19 

18 .u 17.' .u 15.3 14.3 11.11 11.3 10.7 4.71 

17 .u .. , • .0 .... .... 11 .2 10.7 ." 5.38 
18 ". .u '.03 
19 • u .... I ' .n 

LoadlIabova UPllee horizontal lin .... wllllll"l)duee maximum aIJ,o ... able.hoar In wet... 
Load. I:M!J,o .. J,o .. er horiIontallln ...... Ulll1"Oduee exoe.h·e deflections. 

ICICarnt:yle Stecl Company only. 



, ., , I" 
CB SECTIONS 

BEAM -

l I::: , 

j 1m 
STANDARD MILL BEAMS , , 

, i ESSENTIAL DATA : ' DATA , , , ,', Maximum Shea~ 12,000 Pounds per -, ,,: i,J Square Inch 

Maximum Bending Stress 18,000 Pounds per Square Inch 

-
Notation CB a" 8" I[ 631" I B~V" 5li' B 39' , ,'" • 5' 

J.~ ,~ I J!. ~. .l! ~. J; I J.!. 
ELEMENTS 

I '-I 107.8 95.9 84.' 91.6 85.6 63.' 603 57> 
5 I-I 2<3 23.7 2U 20A ".0 15.' lU 143 

I "' 23.4 20' 18.3 a.' 7.' 5.5 5.3 5.0 
,", 7.1 5 .. 5.5 3.' 3.0 ' ,5 ' ,5 , .. 

DIMENSIONS AND GAGES IN INCHES 

d ali a» a 9 9 a a 
, 

a 
b 5~ a~ 5~ 5% 5liO 5» 5liO 5 
I liO liO li % " " J' liO 
p ~ h " " " % liO % 
• 3» 3» 3» '" 251 2" 2~~ 2% , 7U 7li 7li 
f ali 5li , 5li 7" 7~ 5li 6% 8% 
I, ' % ' % ' % 
0 " " " " " % % % 
k li % " , usual , , , 3 3 3 3 3 ,. 2U 2U ' li ' li ' li 2)4 ' li ' li 

r. f l, 0 and k Provide usual working ciearanC(l8. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 
M max 39 " " 31 29 " 23 21 
V max 29 " 23 " " 35 " '" L min 5.39 5.46 5.52 3.59 '.84 2.76 3.29 '.20 
Ib 14375 "m 13106 14169 11478 15000 14297 12243 
Ibl '''' 3698 3132 ,m 2502 5400 41" 2608 
B min 4.79 5.02 533 5.37 7.16 4.40 '.n 5.84 
A max " 20 17 " " 30 23 " RA 31 " 25 33 23 38 30 " LRA 5.09 5.08 5.06 3.71 4.96 2.51 3.02 3," 
Wt.CA 15 15 15 15 15 15 15 15 
Q_- 315 '" '53 '" "a 191 181 In 
"'I max = Max, Bend ing Moment In KII;" Vma~ _ MaJ<. Web Sbear In KI IIII. 
I.mln = "lin . SI)3n In root to deve10J: ma~ . 
t b = AUowa )Ie Unl~ St.-.- tor \ eo Buckling In pounds 1Jet" square Inch. 
tbt _ Va.Jue 01 Web In B uckling per Inch 01 length. In llOUndll. 
II min _ Min. ~~nd Bearln~ In inchce to develol) V ma~. 
Rma.~ _ Max. t,nd React on In K IIIII wben II = 3~ Inch ...... 
itA _ "lax. Value or Shop Uh·ets In lOps In one Connection Series A. See page 01 Connectiooll. 
L RA = Min. 81)3n In feet to develop R A. 
W t.CA = Wel.l{ht In IlOUnds 0 1 ono Connection Series A, Including W eb Rivets. 
Q = Coefficien t of Strength = 12 8,-,. 

To obtain salQ uniformly dl8trlbuted load In KIpS, div ldQ Q by the required sjlD.n In foot. 
ICI CarneglQ 8tccl Compan y o nly. 
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~ H-BEA.,-----

H-BEAMS s"I " 4" ALLOWABLE UNIF'ORM LOADS IN KIPS 

LOADS AppU ... bl . onl, whe n ...,tlo .. ...... braced "liainat late ra' doflec:tlon. 
F"or unbrac.d .... tlons N t . I_d , must be re<iuced, _ pege 116 

Maximum Bending Stl'1l5S 18,000 Pounds per Square I net'! 

Noml,.., D l pth 1l1li FllI\il WldtIl-W"e'U "'" f oot .... H 4 H 3. H 3 H 2 H I Coelfldon' 

'" 8" J( 8" S'! x 6" 6" III 6" 5" • 5 ' 4" II 4 ' « 
'"' " " DeII .. Uon 

37.7 34.3 32.& 27.5 25 22.5 20 18.9 13.8 "', "',. u.. u.. u.. u.. .... "',. Lb •• 

~. 

3 M.' Il.1 H. ". 21.2 0.17 
4 90.6 ". 49.3 • 5.1 41.0 U .• 28.5 15.9 0.30 
S n .s 69.4 H. ' 39A 37.6 32.8 31.0 22.8 12.7 OA7 

• 60.4 57.8 56A 32.9 31A 27.4 25.9 19.0 lQ.6 .67 
7 51.8 49.5 48~ 28.2 26.9 23A 22.2 16.3 9.1 0.91 
8 45.3 43A 42~ 24.6 23.5 20.5 19.4 14.3 ... 1.19 ---9 40.3 38.5 37> 21.9 20.9 ,,~ 17.2 '" ,., 1.51 

10 36.2 34.7 33.8 19.7 18.8 lSA 15.5 11.4 ... 1.86 

" 32.9 31.5 30.8 17.' 17.1 'U 14.1 ,~ 2>5 

" 30.2 28.9 2B.2 ... 15.7 13.7 ,u 2.68 
13 27.9 26.7 26.0 15.2 'u 'U 11.1 3.15 
14 25.9 24.8 24.' 3.65 
15 ,.., n, "-' 4.19 

16 "-, 21.7 '" 4.77 
17 '" MA '" 5~8 

Loads a.bove 1I1)1)(!r hor!wntalUnc. will produce maximum allowable sbear In ,,·el)8. 
Loads belo .. lower horlwntal UnOlJ w!U I)roduco exceo;;:s!\"e deflections. 

ICICamcgie Steel (J(lmpany only. 
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.... J. _ _ H-BEAM 

f -~:iJ H-BEAMS IS" , r----- . to , , , ' 
ESSENTIAL DATA 4" d I 00 

•• 00--- .. ! t______ ' 112 DATA • 0 • . 

'C. T : i:: . :, " Ma:d",,,,,, Shea rJ2,OOO Pounds per 
, , ~_. ~ __ J ,Grip Square Inch , , , 

, I · ...... ·• • ... , , , , 
- --- -b·---... Mallmum Be ndln" Strut 18,000 Pounds per Square Inch 

No __ 0tP\II11Id fLln Wlotdt-W.i . ,...rMt 
H 4 8" :1. 8" H 3A 6" II: 6" H 3 6" II: 6" I ~, ~ ~ Ir,,! p, ....... 

37.7 I 34.3 I 32.' ~ I 2S ~ I 20 11.9 13.' 
Un. Un. Un. Un. Un. Un. "'-

ELEMENTS 

I I - I 120.8 11 5.5 112.8 49~ 47.0 41.0 38.8 23.8 10.7 
S I - I 3O~ , ... 'U 16.4 15.7 13.7 U .• '.5 5.3 
I ~ 36.9 35.1 34.' 16.0 14.9 12.2 11.4 7.8 3.6 
S ~ '.1 6~ 6.6 5.3 5.0 '.0 3A 3.1 1.6 

DIMENSIONS AND GAGES IN INCHES 

d 8 6 8 • 6 6 6 5 , 
b 8» 6 7", 6» "" 6» "" 5 , 
1 )i ~ '" ~ " " Ii " " • ~ ~ ~ )i )i " li ~ " • a 3", 3", 3", '''' '''' ' » ' )1 ' li 1)1 
Grip ~ ~ ~ )i )i li li ~ " 1 ' Ii ' Ii ' Ii ' Ii ' Ii ' Ii ' li 3" ' )i , )1 )1 )1 )1 )1 .", '" '" li , usual 5 5 5 3)i 3)i 3)i 3)i 'li 'Ii 

f and o-Provldo usual working clearances. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. - -Mm .. 45 43 42 2S 24 21 19 14 8 
V mox 48 36 30 32 23 27 16 19 15 
L min 3.78 '.82 5.63 3.12 4.18 3.04 43. 3.04 2.12 
fb 15000 1_ 14781 I_ I_ 1_ 15000 

,_ 
15000 

fbI 7500 5625 4626 6570 4695 5625 3750 4695 4695 
8 min 4.40 4.40 '.50 3.30 3.30 3.30 3.30 2.75 2.20 
R .... 41 31 25 33 23 28 19 22 21 
RA 53 39 33 23 16 20 13 " LRA 3.42 4.45 5.13 4.28 5.89 4," 5.95 3.56 
Wt.CA 15 15 15 6 6 8 8 8 
Q 362 347 336 197 168 IS' 155 11' " Mmu: _ Mu. Bending Momen~ln KI?:; Vm.u: _ Mu. ' Vllb S bllal'ln KIps. 
Lmln _ Min. Sgj;n In loo~ t(I d6velw, max. 
fb _ AIIo ... III Unit Stl"lllJl for eb Il uckllng In pOUnd. per squarolnch. 
fbt _ Valull of Wllbln Uuckllng per Inch oflengUI. In poWl~. 
o min _ Min. End UNri~n Inc llee t.o d ll,",lop Vmu. 
Rmu _ Mu. End React In KlpII ... ben U """ 3 )i Incbes. 
RA _ Mu. ValUII 01 Shop Rlveta In Kips in 01111 Oocmect lon Strlco A. See pacll of CoanI!ctIoDa. 
LHA _ Min. Slrn In fee~ to d ll'O'elop RA. 
W~.CA _ WlliKh In poulldl of 01111 ConnflCl,lon Serlo. A. Including Web ntveta. 
Q _ Coemc\('n~ of S tl'1!nll:~h """ 12 S,- ,. 

To obtain Ate uniformly dlltrlbutod load In Kips. dlvkill Q by thll l"Cquired . pa.o In foot. 
CCarnll&l1l Steel Compa.D' 001, . 
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, .. 

BEAM 

24"1 
BEAMS 

AMERICAN STANDARD 

ALLOWABLE UNifORM LOADS IN KIPS 

LOADS Appllcabl. on ' 1 wk. " _ tlons ..... bra ced " 1I"lnn la tenl <I. " ..,tlon. 
!Cor unbrac"" .... tlo" ... f . lo ad. mUl t b. N>duc"', _ p"g" " 6 

.... 
'" '"' 
6 
1 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
31 
38 
39 
40 

42 
44 

" 48 

120 ". 

Maxhnum Bending Stress 18,000 Pounds per Square Inch 

NQmlral O.;>tb . 1OlI Flang. Width Welth l ..... Fool 

B 18 24" .1%" I B 1 24" It 7" Cotf::t"'" 

I 115 110 10S.9 100 95 90 I as n.9 O, " ocllon 

43O.l 395.1 

Lb., Lba. :Jbl' Lb.. Lb. Lb.. ~ ~ __ 

4tU 424.5 395.3 383.6 359 4 324.3 0.67 
4'3iiT 420:1 l8B.lI 360.0 338.8 328.8 ~ 308.6 288.0 0.91 

376A 361.6 '""'358.6~ 296.5 287.7 278.8 270.0 260.9 1.19 
334.5 326.7 318.8 312.4 263.5 255.7 247.8 240.0 231.9 1.51 
301,1 294.1 286.9 281.2 237.2 230.2 223.0 216.0 208.7 1.86 

273.7 267.3 260.8 255.6 215.6 209.2 202.7 196.4 189.7 2.25 
250.9 245.0 239.1 234.3 197.7 191.8 185.8 180.0 173.9 2.68 
231.6 226.2 220.7 216.3 182.4 177.0 171.5 166.1 160.6 3.15 
215.1 210.0 204.9 200.8 169.4 164.4 159.3 154.3 149.1 3.65 
200.7 196.0 191.3 187.4 158.1 153.4 148.7 144.0 139.1 4.19 

188.2 183.8 179.3 175.7 148.2 143.8 139.4 135.0 130.5 4.77 
177.1 173.0 168.8 165.4 139.5 135.4 131.2 127.0 122.8 5.38 
167.3 163.4 159.4 156.2 131.8 127.9 123.9 120.0 116.0 6.03 
158.5 154.8 151.0 148.0 124.8 121.1 117.4 113.7 109.9 6.n 
150.5 147.0 143.5 140.6 118.6 115.1 111.5 108.0 104.4 7.45 

143.4 140.0 136.6 133.9 112.9 109.6 106.2 102.8 99.4 8.21 
136.9 133.7 130A 127.8 107.8 104.6 101.4 98.2 94.9 9.01 
130.9 127.8 124.7 122.2 103.1 100.1 97.0 93.9 90.7 9.85 
125.5 122.5 119.5 117.1 98.8 95.9 92.9 90.0 87.0 10.13 
120.4 117.6 114.8 112.5 94.9 92.1 89.2 86A 83.5 11.64 

115.8 113.1 11 0A 108.1 91.2 88.5 85.8 83.1 SO.3 12.59 
111.5 108.9 106.3 104.1 87.8 85.2 82.6 SO.O 77.3 13.57 
107.5 105.0 102.5 100.4 84.7 82.2 79.6 77.1 74.5 14.60 
103.8 101.4 98.9 96.9 81 .8 79.4 76.9 74.5 no 15.66 
100.4 98.0 95.6 93.7 19.1 76.7 74.3 no 69.6 16.76 

ru ~ ~ ~ I ~ ~ n~ ~ ~ 1~ 
84.1 91.9 89.7 87.9 74.1 71.9 69.7 67.5 65.2 19.07 
91 .2 89.1 86.9 85.2 71.9 69.7 67.6 65A 63.3 20.28 
88.6 86.5 B4A 82.7 69.8 67.7 65.6 63.5 61.4 21.53 
86.0 84.0 82.0 80.3 67.8 65.8 63.7 61.7 59.6 22.81 

S3.6 81 .7 79.7 78.1 65.9 63.9 61.9 60.0 58.0 24.13 
81.4 19.5 77.5 76.0 64.1 62.2 60.3 58.4 56A 25.49 
79.2 77.4 15,5 74.0 62.4 60.6 58.7 56.8 54.9 26.89 
77.2 75.4 13.6 n.l 60.8 59.0 51.2 55.4 53.5 28.32 
75.3 13.5 71.1 70.3 59.3 51.5 55.8 54.0 52.2 29.79 

~~ I :.~O I =.: ~.: I :~5 ~~8 ~.: I ~ .. : I ~~: ~::~ u u _ ., ~ _ _ _ ~ ~ 

m ~ _ _ ~ _ _ _ _ ~ 

l..oad~ a.boVIl u pper horizonta i li nell wl1llll"Q(\ uce mlLI lmum allowablll Rhcar In webs. 
Loads belo ... lower horlzolltailino. wlllilroduce eIcesNv(l det\octh;ms. 



, .. 
, t , , -

BEAMS 
BEAM f--:- .. -:p 

I24" , f-----, , AMER ICAN STANDARD , , 0 
d I 0 

ESSENTIAL DATA ; , 0 , 
DATA , , o --- . , ... _---- j :"z Maximum Shear 12,000 Po und, per , L_:_ " .. 

Square Ine n , , : .: : I Grip , ~ - I- '" . 
I . • • 
, t ,;I.0 . ..... 
l...- -tJ---": 

Maximum Be nd ing StNtss 18,OOO Pound . per Squa re Inch 

-
Ht<IIINI DIIPI~ "" n. .... WlOIItI>-Wtolth!"" f _ 

8 18 24" II 7J " 8 1 24" • 7" ........ 
120 n, n. 10S.9 100 " SO " I ,9.9 
UM. UN. UM. u.. u.. u.. u.. u.. u.. 

ELEM ENTS 
x-;:-;-~ 3010.8 2940.5 2869.1 2811.5 2371 .8 2301 .5 2230.1 2159.8 

I 
,o.a 

s 1-' 250.' US.O 

I 
23U 2343 197.6 "l.O , ... 1110.0 In. 

' N I 84.' 112,' 80.6 I 78.9 48.4 47.0 45.5 44.2 42.9 
5 " 21.1 20.7 20.3 20.0 13.4 13.0 12.8 12.5 12.2 --

DI MENSIONS AND GAGES IN INCHES 

d 24 24 24 24 24 24 24 24 24 
b 8~ 8 ' % 7Ji 7l{ ,~ 7Ji '" 7 
I % " % % " % % " f> 
p ' ii Iii ' ii If> Ji Ji Ji 11 11 
• 3% 3li 3% 3% 3l{ 3X 3U 3l{ 3M 
Grip l li ' 11 ' 11 ' ii li Ji Ji Ji 11 
I 20U 20l{ ZOu 2Ol{ 20" 20" 20" "'" 20" , l Ji IJi l Ji l Ji 1% 1% 1% 1% lh 
II usual 5 5 5 , , , , , , 
g. ~ 3!l' ~ 3~ 3 3 3 , 3 3 

rand o-I>rovldo UJl\JII.I .... orklnlli clo:-a .. lICCI!:. 

MAXIMU M BEN DI NG MOMENTS, WEB RESISTANCES, ETC. 
M max 376~ 368 I 359 

, 
351 "6 "" 279 270 261 

V max 230 212 194 180 215 198 180 162 144 
L min 6.55 6.93 1.38 7~1 5.51 ,.112 620 6.66 '2' Ib 13829 13300 12684 12068 13393 12784 12055 11 209 10181 
IbI 11036 9802 . 54. '543 1000' 8770 7522 6311 5091 
B min 14 .83 15.65 16.74 17.66 15.50 16.53 17.89 19.69 22.29 

R "'" 105 93 B1 n 95 63 71 60 " RA " 87 " " " " " l1li 79 
LRA 15.52 15.15 14.79 14.49 12.22 11.88 l 1A9 12.27 13.21 
WtCA 36 36 36 36 36 36 36 36 36 
RH 162 162 162 162 162 162 162 14' 131 
LRH g." 9.07 8.86 8.68 7.32 7.10 6." 7.30 7.96 
Wt.CH 50 50 50 50 50 50 50 50 50 
Q , 3011 2940 ""g 2812 - 2371 2302 2230 2160 2011' --. 
:'o11D&ll: _ Mn. BendlIlJll Momen' In I<I~ Vmu _ Mn. Web Shc.r In Klpa. 
Lrnln _ Min. S~n In foot to dll"cI~) rna:I. 

'" _ Allow", Ie Unit StNlllS ror- \ eb BueJdlngln ~unds per squarelnell . 

"" _ Value ot Web In B uckllng)J\lr Inch or Icngl '. In pound •. 
B min _ Min . • 'nd n earl"l!, in Inch':' to d e"elop Vnuu. 
,,~ _ l'ol u. End n oact n In KI,lII when B -= ~nchoB. 
RA _ MaJ: . Valucor !>hop Rlve'-ln KI'lIIinone nflct ion Sa-ICI< A. Soo pago o r eo":I<)!:tionll. . " _ l'ol u Vs lueofSbop RlveUln KIP'lln ono COnllectlon Serlot II . s.,., IlaI«I of eon~OOllon •. 

RI ... e~ Va/UOll in OuUUlndirl@: Lrgs mun be Investlgatod. 
L R ... . L IUI _ :'o li n . Span tn I'oot to de"clop R io or R II . 
W t.CA.CII _ we~ht ' n pound~ or ono Connoctlon I:klrletl A or n.lncludlIlJll Wob Ill,·eta. 
Q _ Coo Iclcn~ of St""llj(th ... 12 g,.,. 

' r o obtain aaft! uni formly d,Slrlbuwd load In Kipl. dlv ldo Q by tho roqulrod "I~'" 'n foot. 
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BEAM BEAMS 

20'1 AMERICAN STANDARD 
ALLOWABLE UNIFORM LOADS IN K IPS 

LOADS Applicable onl)l when _tlon" ... b~.ud ",Ornlt ratenr deflection. 
For .. nbr~c..t MCtlon ••• f. load. ",un 1M t"fIduced, _ PI," 116 

M allmum Bend ing StI'eSS 18,000 Po unds per Square Inch 

Nomi/IIJ D.,ch Ind Flante Wldtll Wolthl"'" root s_ a , 20" III: 7" a 3 20" 111:6 " """'~. • • ,_. 
100 

:J 
.. 85 81.4 75 70 65,4 DefI ... \lon 

Un. ~. Un. ,~ Un. ~. ~. Un. 

~19.0 ""., 
5 395.6 ..... ..... lIM 30" m.' .~. 0A7 

6 329.7 319.9 310.1 300.3 ..... 252.7 242.8 233.9 0.67 
7 282.6 274.2 265.8 257.4 251A 216.6 208.1 200.5 0.91 

• 247.2 239.9 232.5 2252 219.9 189.5 182.1 175.4 1.19 

• 219.8 213.3 206.7 200.2 195.5 168.5 161.9 155.9 1.51 

10 197.8 192.0 186.0 180.2 176.0 151.6 145.7 140.3 1.86 

11 119.8 174.5 169.1 163.8 160.0 137.8 132.5 121.6 2.25 
12 164.8 "". 155.0 150.2 146.6 126.3 121A 116.9 2.68 
13 152.2 147.7 143.1 138.6 135.3 116.6 112.1 108.0 3.15 
l4 141.3 137.1 132.9 128.7 125.7 108.3 104.1 100.2 3.65 
15 131.9 128.0 124.0 120.1 117.3 101.1 97.1 93.6 4.19 

" 123.6 120.0 116.3 112.6 110.0 94.' 91.1 87.7 '.77 
17 11 6.4 112.9 l 09A 106.0 103.5 89.2 85.7 82.6 5.38 

18 109.9 106.6 103.4 100.1 97.8 84.2 80.9 78.0 '.03 
19 104.1 101.0 97.9 94.' 92.6 79.' 76.7 73.' '.n 
20 98.9 96.0 93.0 90.1 88.0 75.8 n. 70.2 7.45 

21 94.2 91 A 88.' 85.8 83.8 n.' 59A 66.8 8.21 
22 89.9 87.2 84.6 81.9 80.0 .... 66.2 63.8 9.01 
23 86.0 83.5 80.' 78.3 76.5 65.9 63.3 61.0 9.85 

" 82. 80.0 77.5 75.1 73.3 63.' 60.7 58.5 10.73 
25 79.1 76.8 74.4 n.1 70A 60.6 58.3 56.1 11.64 

26 76.1 73.. 71.6 69.3 67.7 58.3 56.0 54.0 12.59 
27 73.3 71.1 ... , 66.7 65.2 56.2 54.0 52.0 13.57 
28 70.& ".6 66. 64. 62.8 54.2 52.0 50.1 14.60 
29 ... , 66.2 64.' 62.1 60.7 52.3 50.2 48. 15.66 
30 65.9 64.0 62.0 60.1 58.7 SO.5 48.6 46.8 16.76 

31 63.8 61.9 60.0 58.1 56.' 48.9 47.0 45.3 17.89 
32 .1> 60.0 58.1 56.3 55.0 47. 45.5 43.9 19.07 
33 59.9 58.' 56. 54.6 53.3 45.9 "., 42.5 20.28 

" 58.' 56.5 54.7 53.0 51.8 ".6 42.9 ,U 21.53 
35 56.5 54.8 53.2 51.5 50.3 43.3 41.6 40.1 22A1 

36 M.' ~> 51.7 ~ .. .... ". ... H.' 24.13 
37 ~. su M> .. , Q' ... H.' ~ .. 25.49 
38 .... ~ . •• Q.' ... , W •• ,.., • •• 26.89 
l.c)a(b above upper horizontai llnee will produce mulmum allo"'able lIhear In ,,·ebol. 
Load~ bElow lower horlzontalllnee ... 1II produce eIcosslve deftectlon~. 



BEAM 

, 

BEAMS 
AMERICAN STANDARD 

ESSENTIAL DATA 
120" , ' ,t____ --- -l 

1 0 ,, _ J _j ll! ,, __ ,, _ r 

", , -I eri : .. - .~ .... : p 
: I· ... !, -~ 
..... - · bo-- ... 

Maximum Shear 12,000 Pounds per 
Square Inch 

DATA 

Maximum Bending Stre$$18,OOO Pounds per Square Inch 

... , ... B220" x7" B3 20" x 6 /I 

d 
b 
I 

• • 
Grip 
f 

• 
II min 
II usual 
g. 

1: 1 
1648.3 
164.8 
52A 
14A 

20 
' )i 
)i 

'" 3» 
I 

t6Ji ,,. ,,. 
• 3).4 

" ""-

1599.7 
160_' 
5O~ 
14.0 

SO &5 aU I " L.... u.... LII&. ..... 

1550.3 
155_' 48_' 
13.7 

ELEMENTS 
1501.7 
1502 
47.0 
IU 

1466.3 
146_' 
45.8 
13.1 

1263.5 
1263 
30.1 ._. 

DIMENSIONS AND GAGES IN INCHES 
20 20 20 20 20 
7" 7~ 7-" 7 6~ " ~ ~ ~ ~ 

'" '" '" '" '" 3" 3" 3" 3,. 2% 
1 1 1 1 ~ 
16~ 16~ 16~ 16~ 17 
1~ 1 ~ 1~ t~ 1 ~ 
2~ 2~ 2J.i 2~ 2Y,\ 
4 4 4 4 4 
3)i 3)i 3)i 3)i 3 

70 6504 
""- ""-

1214.2 
121A 
28.9 
92 

211 ,,. ,. 
'" ' )i ,. 

" Hi ,,. 
• 3 

1169.5 
U63 
21.9 
8.. 

20 
')i 
Ji 

'" 2)i ,. 
t7 
l Ji ,,. 
• 3 

t and o-I>rovlde uaual working clearances. 

Mmu 
V mn 
L min 
fb 
fbI 
B min 
R""" 
R' 
LRA 
WLCA 
RH 
LRH 
WLCH 
Q 
M_ 

"""" Ib 
lb. 
n min 
Urn" 
RA 
RH 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES. ETC. 
247 240 233 225 220 189 182 
210 192 174 157 144 154 136 
4.n 5.00 5.34 5.75 6.11 4.93 5.35 

15000 14896 14368 13713 13135 13589 12n3 
13095 11917 10430 8955 7881 8711 7214 
11 .00 11.11 l1.n 12.50 13.27 12.66 13.86 
111 101 89 78 67 74 61 
~ ~ M M ~ M ~ 

12.21 11.85 11AS 11.13 11.13 9.36 9.64 
~ ~ ~ ~ ~ ~ ~ 

130 130 130 130 126 130 119 
7.61 7.38 7.15 6.93 6.98 5.83 6.12 
41 ~ 41 41 41 ~ 41 

1978 1920 1860 1602 1759 1516 1457 
_ MaL Bendln,: Momen' In KIps. Vro.ax _ Mu. W eb Shear lD KlJlL 
_ Min. Span In tee' to deyelop VmaJ:. 
_ Allo..-abkl Unl' St..- rOt Web Buc::kll", In pounds per OM;Juare Inch. 
_ Value or Web in Budrllnll p« Inch or length. in p(lUJId'. 
_ Min. End Uearlng in Inch"" to deyclop Vmax. 

'" 1211 
5.85 

11739 
5870 
15.44 

50 .. 
to.63 
~ 
1M 

8-" 
41 

1403 

_ Max. ";nd Ileactlon in KiPllwhen B .... a~ inch"". 
_ lolax. Value or Shop Illvetelll KIP'!' In olle COnnoction 8eriM A. Seepage orConnoct\onl. 
_ Mu. Valuoof Sbov Ulve'" In Klv-In one Connectlon SerIa ll. 8oe paceotConneetloDa. 

Rives Valu"" In OU"'tlUldlna Lep mus' be inYlillt lpt«! . 
LIlA.LRn _ Min. Span In Vee' to de...,1op RA or Iln . 
Wt.CA,O U _ WeiJI:ht in pounda: ot OM COnnection ~ A or n, Including Web mye'" 
Q _ Coell'lclcn, of Strength _ 12 S,-" 

To obt;l.in aa/e uniformly dbtclbuted load III KIp", dlylde Q by the required 5p&n In root. 
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BEAM BEAMS 

18'1 AMERICAN STANDARD 
ALLOWABLE UNIFORM LOA DS IN KIPS 

LOADS Applicabl e only ...... 1' MGtlo n l .... br"ced "lilliI'll Ine.al d"'..,tlo". 
For ""brIO"'" .KUonl .. f . load, on .. " be ,..dOl""', _ pig" III 

Maxim um Be nding Str-eu 18,000 Pounds per Square Inch 

Nom"" 0 ...... and Fla..,. Width WoIght_ r ... t - 819 18" X 7" 8. 18" X 6" 
_ ... , 

... a • 
,~ 

90 as so 75.S 70 " .. 54.7 Oollectlon .... .... u.. .... u.. u.. u.. .... 
"'., 

• ~" 305.8 271.7 ~., '.30 
5 335.1 I 244.7 234.0 223.4 ",7 .... "" "8.7 

• 279.2 270.4 261.5 241.1 203.9 195.0 186.2 176.8 "7 
7 239.3 231 .7 224.1 211.5 174.8 167.2 159.6 151.5 0.91 
8 ""A 202.8 196.1 190.3 152.9 146.3 139.6 132.6 1.19 

9 186.1 180.2 174.3 169.2 135.9 130.0 124.1 117.9 1.51 

10 167.5 162.2 156.9 152.2 122.3 117.0 111 .7 106.1 1.86 

11 152.3 147.5 142.6 13SA 111 .2 10M 101.6 96A 225 

" 139.6 135.2 130.8 126.9 101.9 97.S 93.1 88A 2.68 
13 128.9 124.8 120.7 117.1 94.1 90.0 85.9 81.6 3.15 
14 119.7 115.9 112.1 108.7 87A 83.' "'.8 7,. 3.65 
15 '11.7 108.1 104.6 101.5 81.6 78.0 74.5 70.7 4.19 

16 104.7 101.4 98.1 95.1 76.5 73.1 69.8 66.' '.77 
17 98.' 95A 92.3 .... 72.' ... 65.7 62A 5.38 
18 93.1 90.1 87.2 84.6 68.' 65.0 62.1 58.9 6.03 
19 88.2 85A 82.6 BO.l 64.' 61 .6 58.8 55.8 6.72 
20 83.8 81.1 78.5 76.1 61 .2 58.5 55.9 53.' 7A5 

21 7,. 77.' 74.7 72.5 58.' 55.7 53.2 50.5 8.21 
22 76.2 73.7 713 69.2 55.6 53.2 50.8 48.2 9.01 
23 72. 70.5 68.2 66.2 53.2 50.9 48.6 46.1 9.85 
24 ". 67.6 65A 63.' 51 .0 48.8 46.5 44.2 10.73 
25 67.0 64.9 62.8 60.9 48.9 46.8 44.7 42.4 11.64 

26 64.' 62A 60.4 58.' 47.1 45.0 43.0 40.8 12.59 
27 62.1 60.1 58.1 56A 45.3 43.3 41A 39.3 13.57 
28 59.8 57.9 56.0 54A 43.7 41.8 39.9 37.9 14.60 
29 57.8 55.9 54.1 52.5 42.2 40.4 38.5 36.6 15.66 
30 55.8 54.1 52.3 50.7 40.8 39.0 37.2 35.4 16.76 

31 54.0 52.3 50.6 49.1 39.5 37.8 36.0 34.2 17.69 
32 52.4 50.7 49.0 47.6 38.2 36.6 34.9 33.1 19.07 
33 ~. ." c. *., 37.1 

I 
M. 

I 
". 

I 
"., 20.28 

34 ~3 C 2 ..., .... ••• .... ,U '1.2 21.53 
35 41.9 ~ .. ~. • U M • '" 31.9 "., 22.81 

LoadR above UIIIl<lr horizontallln(lll will "roduco madmum allowablo ~hcar In ,,·ebo. 
Loads b<.llow IO"'cr horizonta l lines will produce CXce8S\ve d cflectlon,. 

ICICarnoglo Stoel Comlmny onl)· . 
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t o: .. - BEAMS 
AMERICAN STANDARD 

BEAM 
.( --~- _" 
: !----- -- ... p 
: · : 
• I 

o 
o ESSENTIAL DATA 

i' 0 

i : -f-~-~- :;SORl-~-j~-~1I2 
DATA 

It __ ",." . } .. ' .' , 
, ~ . ;j._,1 : Grip 
I ~ • 

Max.lmum Shear 12,000 Pound. per 
Square Inch 

, t · ':~· • ....; . . 
I.o--- b--- '" 

Maximum Be nding Stre,s 18,000 Pounds per Square tnth 

.... , ... 81918" ](7' " 8418" .. 6" 

- ""-'-1'''- \'- '' 75'-11--,.-.'.~ --.----'i.~.r, -iIF--'."':"-~"54n.1r-

I ,-, 
s 'A ' 
I '0 

S .0 

-'~~-" __ '~"_-Ll~~" __ c. ~u.~Oc~~~" __ L-_'~ UL 1 ~ 
_ro",""'-,,","-r-..,,~ELEMENTS ,-;"".-.-.. ..-

1256.5 1216.6 1176.8 1141.8 917.5 8nF 837.8 ' 795.5 

d 
b 

• • • 
Grip 
I 

• 
II min 
II usual 
Do 

139.6 )35.2 130.8 126.9 101.9 97.5 93.1 88.4 
51.9 49.8 47.9 46.3 24.5 23.4 22.3 21.2 
~ IU IU = U U ~ ~ 

DIMENSIONS AND GAGES IN INCHES 
18 
7); 

" " 3); 

1 18 I " 118 
18 18 I 7)1 7-" 7 6.J4' 6lji 

~ ~ ~ ~ ~ 

• 14» ." '» 
j}( I 

" " " " " 3}4' 3U 3.14' 2U 2~ 
111 ~ ~ 

14H 14),i 14~ 15.14' 15M 
1", 1", 1 ~ 1~ 1~ 
2}i 2~ 2.li 2~ 2~ 
4 I 4 4 3.li 3}i au 3U 3.14' 2~ 2U 

18 6» 

" " '" " 15.14' I" ' ); 3» 
'" 

16 
6 
J. 

" '* 
* 15U 

lJi 
'* 3» 
'" t a nd o--I'rovlde u$ual work ing clcaranCCII. 

Mmlll( 
V max 
Lmin 
Ib 
lb. 
B min 
Rm .. 
RA 
LRA 
Wt.CA 
RH 
LRH 
WI.CH 
Q 
) I ",~" 
LIlIln 

'" "" 11 min 

_ ",MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC._ 
209 203 196 190 153 146 140 
172 154 137 121 154 136 118 
4.87 5.26 5.75 6.29 3.98 4.31 4.73 

15000 14854 14169 13389 14832 14140 13226 
11940 10606 8955 7498 10546 8894 n35 
9.90 10.04 10.74 11.63 10.06 10.78 11.83 
~ ~ n ~ M n ~ 
~ M M ~ M ~ ~ 

12.89 12.48 12.06 12.91 9.41 9.00 l 9.63 
~ ~ 21 ~ ~ 21 ~ 

130 130 130 118 130 130 115 
6.44 6.24 6.04 6.45 4.70 4.50 4.86 
ID ID ID ID ID ID ID 

1675 1622 1570 1523 1223 1170 1117 
_ Max. Bending Moment In KIIIII. VrnlLX =- M &>:. Web Stu.*r In KIp". 
_ Min. Span in too~ t-o develop Vma.x. 
_ Allowable Unit St.- for Web Uuckllng In pound8 per l!quaro Inch. 
_ Value or W o b In Buckling ~r Inch o r lenglh. In pound •. 
_ Min. End Bew1ll1!lln Inch~ 10 develop Vrn&>:. 

133 

" 5.34 
11917 
5462 
13.63 

44 
46 

11.05 
21 
97 

5.47 
ID 

10S1 

,, "A 
lUI 

_ Max. End Reaction In KIIIII when U _ 3 !1 lnchc.. 
_ MM. Value of Shop nlveUlln Klllll in ono(JQnnectlon Serle. A. see JNIoI!o~OoonectIOl1ll. 
_ MIU. Valooor Shop Hi vOUiln Kl pl: ln onc(JQnnootloo Ser-U. lI . see pACeof(JQnnectlonl<.. 

Rivet Va lul'Olln Outlltandlng lA'p must boln,"e5ttgatod. 
I.RA. I. R II _ :'ol in. Spl:n In Feet todefflop nA or R H . 
W~CA,CI{ _ Welo:ht In pOund8 otono Connection 8(orl(lll A or " .lncludlng W eb Rh·eUI. 
Q _ CoelHcIeo~ or Strength _ 12 S,·,. 

To obtain sate unifOrmly dlltributOO load In KlpI, dh1de Q by the ""lulred .~ In reet. 
DCarnejj:le Slool Company only. 
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"EAM BEAMS 

15"1 AMERICAN STANDARD 
ALLOWABLE UNIFORM LOADS IN KI PS 

LOADS Appll~abl. only wh a n Hetlon ..... bra eed oga lns t la t • • • t den""tlon. 
For .. nbraced Het lon .... , . Io a d . must 1M ..... ue. d, ... pa lla 116 

Maximum Bendi n g Stress 18,000 Po u nd s per Sq u are Inch 

No ...... 0eptII and F1an~. WI(!th Weight 1* Foot 
s_ 

85 15":0: 6'" 8 • 15" II 6" eo.J!klM \ 

• • ". 100 " 90 IS 81.3 7S 70 " 60.8 o.nectlofo 
u,. co. co. co. ..... co. co. co. "'. 
420.1 "'> 349.2 312.5 m.' 

4 356.9 345.8 144.8 ' 13.9 """ 274.9 263.8 24 1.11 212.4 0.30 

• 285.6 276.6 267.8 259.0 252.5 219.9 211.1 202.3 194.9 OA7 

• 238.0 230.5 223.2 21511 210.4 183.3 175.9 168.5 IS2A 0.67 
7 204.0 197.6 191.3 185.0 180.4 157.1 150.8 144.5 139.2 0.91 
8 178.5 In.s 167.4 161.9 157.8 137A 131 .9 126.4 121.8 1.19 
9 158.6 153.7 148.8 143.9 140.3 122.2 117.3 112.4 108.3 1.51 

10 142.8 138.3 133.9 129.5 126.3 110.0 105.5 101.1 97A 1.86 

11 129.8 125.7 121.7 117.7 114.8 100.0 95.9 91.9 88.6 2.25 
12 11 9.0 115.3 11 1.6 107.9 105.2 91.6 88.0 84.3 81.2 2.68 

" 109.8 l 06A 103.0 99.6 97.1 84.' 81.2 n.. 75.0 3.15 
14 102.0 98.8 95.7 92.5 90.2 18.' 75.4 "'2 69.6 3.65 
15 95.2 92~ 89.3 86.3 84.2 73.3 70.4 67.4 65.0 4.19 

-
16 89.2 86.' Sl.7 80.9 78.9 68.7 66.0 63.2 60.9 4.77 
17 84.0 81A 18.' 76.2 74~ 64.7 62.1 59.5 57.3 '.18 
18 79.3 76.8 74.4 71 .9 70.1 61.1 58.' 56.2 54.1 6.03 
19 75.1 n~ 70.5 68.2 66.4 57.9 55.5 53.2 51.3 •. n 
20 71.4 69~ 67.0 64.8 63.1 55.0 52.8 SO., 48.7 7A. 

21 68.0 65.9 63." 61.7 50.1 52A 50.3 48.2 46.4 8.21 

" 64.9 52.9 60.9 58.9 57A 50.0 48.0 46.0 44.3 9.01 
23 62.1 50.1 58.2 56.3 54.' 47.8 45.9 44.0 42.4 9.85 
24 59.5 57.5 55~ 54.0 52.5 45.8 44.0 42.1 40.5 10.73 
25 51.1 55.3 53.' 51.8 SO., 44.0 42.2 40.5 39.0 11 .64 

" 54.' 53.2 51.5 49.8 48.5 42~ 40.5 18.9 31.5 12.59 
27 ~. • u ... '" .... ~., , .. --U;-136.1 13.51 

" ... ... c • ..., 
'" U, 31.1 38.1 34.8 14.60 

29 ..., m ... , ... , "" 31.9 U. 34.1 :J.3.8 15.65 
Loads above upper bodzontal lin<lll wll\ produoo maximu m a llowablo sbear in wobl!. 
Loads be!owlowe:r hod rontal iLoCJII will pl'Oduco oxCO!Jl'livo dollootions. 
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t, ,. 
BEAMS BEAM 

l.J 
AMERICAN STANDARD I15" 

ESSENTIAL DATA : , DATA , 
Malimum Shea r 12,000 Pound. per i 

, i ;};: G", Square Inch , ,- Malllmum Bending Stress 18,000 Pound s per Square Ineh 

HoIIOInaI o.dI and FlMI. Wllttlrt-Wolthl _ f_ 

95 15" " G " 9. 16" " 6" NOUotion 

100 I OS 90 I .! l ~ I 7S 70 OS GO.' ,o. ,o. "'- "'- ... ""- ""-

ELEMENTS 

I '-I ,92.4 8.U 837.0 809.4 789.1 681~ OS .. 832.1 009.' 
S ,-, "" .• 1153 111.' 107.9 105~ 91.' 87 .9 143 au 
I ~ 50.2 47.7 45.2 42.9 41.3 30.6 28.8 ,7> 26.' 
S ~ 14.8 143 13.8 133 12.9 '.8 '.3 8.' U 

DIMENSIONS AND GAGES IN INCHES 

d 15 15 IS 15 15 15 15 15 15 
b ' Ii ' )0 ,,. 

' li .,. ' )( ' 1> ' 1> • 1 11> 11> 1 ,. 
" " Ii " 

,. 
p 11> 11> 11> I,. l Ji " " " " • '" '" '" '" '" '" '" ' 1> ' 1> 
Grip 1 1 1 1 1 Ji Ji Ji Ji 
I 11 11 11 11 11 11 )( ll J4 11 ~ 11 )( 

• , , , , , I,. '" '" I,. 
II usual 4 :)( 4 4 4 3li 3li 3li 3li ,. 31i 3)( 3)( 31i 3 3 3 3 

f &lid o-Provkle UlUal worklog cleulUlCa. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M """ 179 173 167 16' 158 137 132 126 122 
V """ '10 192 '" 157 144 156 13' 121 106 
l min 3.40 3.60 3.84 4.12 4." 3.52 3.81 4.18 4.59 
fb 1_ 15000 15000 

,_ 
1500' 15000 15000 15000 14810 

fbI 17505 160,. 14550 13080 12000 13020 11550 10080 8,.. 
B min 825 ,~, 8.25 8.25 8.25 8~' 8.25 8.25 8.40 
R""" 127 116 105 " 87 94 84 73 63 
RA " " " " " " " " 62 
LRA 10.98 10.64 10.30 9." 9.71 'A' 8 .11 7.78 7.86 
Wt.CA 21 21 21 21 21 21 21 21 21 
RH 130 13. 13. 130 13. 13. 13. 13. 124 
LRH 5.49 5.32 5.15 4.98 4.86 U3 4.06 3.89 3.93 
Wt.CH 30 30 30 30 30 30 30 30 30 
Q 1428 1384 1339 1295 126' 1099 1055 1012 974 
M~ _ M u. Dendln$ Momen~ln K lw,; Vma.x - Mu. Web Shear In K ipS. 
I.mln =- Min. S~ In reet to dovelo~ mu. 

'" = Aile...,. 10 Unit St.". for ' fib Ducklllllf in~oo. per lIquaro Inch. 

"" _ VaJuo or WOb In Buckling per Inch or ~ ,iD pound •. .. ...... """ MiD. End Oearill3ln InchM to do\'eiop Vmu.. 
K mu =- M u . ":00 n c.ction In KlpS1I'bea B _ 3~'-. 
KA = M u . Vl.luoor Shop IUveuln KlpiinOne Ion SerIolA. See pageof Connec:tlon • . 
Kll _ M u. Val ueotSbop R lvlllU:in KipS ln oneQonneuIon s.ene. U. See page of Connoc1lon1:. 

Rlv~ V. I\I()OI ln Outal.aDdln(l Lep mWl~ be In..-._t«t. 
I. RA .LRII _ Min. SpIln In Foot to dovelol) R A or lUI. 
Wt.OA,CH ,... W0:Kth ~ In pound, of one Con nection IMlrICII A or n. Including Web IUveta. 
Q _ Cae clen~ of StNln, th - 12 fll-I. 

To obttJn lIMo untrormly dill .... lbu loOO load In KJpt., dh ' ldo Q by t ho requlrod ' pMIln roe~ 
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- I BEAMS BEAM 

15"1 AMERICAN STANDARD 
12" ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Appllubl. only when Metlon ...... brae ... ",,,Initiate .... o ...... tlon. , For .. nbraced Metlo ...... f . ..... d . m .. l t be ...tUeN, _ pag. 1', 

Maxlmf,lm Bending Streit 18,000 Pound5 per Square Inch 

Nomlnlil O..,1h IIId f1utto Wldtll Wtltht '* r .... 
"'" B 1 15" x 5 " B. lZ" )I. 5}1" "'_. • • 
,~ 55 " 45 42.5 55 " 45 40.' Dtft .. 11oon 

u.. u.. u.. u.. u.. u.. u.. u.. 
233.3 , nu , .... 212.9 197.' 1&2.7 0.17 

4 203.5 192.5 '62.7 141.11 159.7 150.8 142.0 IlU O~O 

5 162.8 154.0 145.1 141.4 127.7 120.7 113.6 107.6 OA1 

• 135.7 128.3 120.9 117.8 106.5 100.5 94.1 89.7 0.67 
1 116.3 110.0 103.6 101.0 91 .3 86.2 81.2 76.8 0.91 
8 101 .7 96.2 90.7 88.4 19.' 75.4 71.0 67.2 1.19 , 90A 85.5 60.6 18.5 71.0 67.0 63.1 59.8 1.51 

10 81A no n.' 70.7 63.9 60.3 56~ 53.8 1.86 

11 74.0 70.0 66.0 64.' 58.1 54.' 51.6 4&' 2.25 
12 ,,. 64.' 60.5 58.' 53.2 50.3 47.3 44.8 ' .68 
13 62.6 59.2 55.8 54A 49.1 46A 43.7 41 .4 3.15 
14 58.1 55.0 51.8 50.5 45.6 43.1 40.6 ,8.4 3.65 
15 54.' 51.3 48,4 47.1 42.6 40.2 37.9 35.9 4.1 9 

16 SO., 48.1 45.3 44.' 39.9 37.7 35.5 33.6 4.n 
17 47.9 45.3 42.7 41 .6 37.6 35.5 33.4 31.6 5.38 
18 45.2 42.8 40.3 39.3 35.5 33.5 31.6 29.' 6.03 
19 42.8 40.5 382 37.2 33.6 31.8 29.' 28.3 6.72 
2Q 40.7 38.5 36~ 35.3 31.9 302 ,8.4 26.' 'A5 

21 38.8 36.7 34.5 33.7 I 30A 28.7 27.1 25.6 8.21 
22 37.0 35.0 33.0 32.1 n.' v., " .. NA 9.01 
23 35.4 33.5 31.5 30.7 v ., H.' ,., VA ,.5 
24 33.9 32.1 30.2 29.5 H.' "., V., '" 10.73 
25 32.6 30.8 29.0 28.3 11.64 

26 ,U 29.' 27.9 27.2 12.59 
27 ~., " .. H.' '" 13.57 
28 ,.., v ., " .. '" 14.60 
29 ,.., " .. ". ,u 15.66 

I 
Loads 10001'6 upper horlzonta l llnCfl will produce maximum a llowablo shear in ,,'elJ8. 
Load8 0010,,' lower horhlO"tal UnUi "'Ill produce eXCCSllivo dcOoctlon.s. 
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. - -
t r· BEAMS BEAM 

lILA 
AMERICAN STANDARD 115" 

ESSENTIAL DATA 12" 

tl., DATA 
MaximUM Shear 12,000 Pound s per -

! ;t:. ,,;, Square Ineh 

Maxi mum BendinG Stre$S 18,000 Pound s per Square Inch 

~ 

Nominal Dlllih InC! fIan9t Width Wtlght "" F~ 

B 1 15" X 5 " B. 12" • 5 " N~,," 

55 I ,~ I J.~. I 42.' ~ I ~. I " " .S 
co. co. " .. co. 

ELEMENTS 
I ,-, 508.7 481.1 453.6 441.8 319.3 301.6 284.1 268.9 
5 ,-, ,,. 642 60.5 58.' 532 50.' 413 4U 
I .. 17.0 16.0 15.0 14.6 17.3 16.0 14.8 I,. 
S •• 5.' 5.7 5.4 53 ,., 5~ 5.5 5.3 

DIMENSIONS AND GAGES IN INCHES 

d 15 15 15 15 
12 I 12 12 12 

b 5~ 5% '» 5)i 5~ 5)i 5!i 5)4 
1 % » » » % » J> 
p % % % % % % " % , '» '» '» '» ' % ' % ' % ' !i 
Grip % % % !i " " " " f 12)i 12)i 12)i 12)i ' )4 ' )4 ' )4 ' )4 
0 lU 1)4 1)4 1)4 l!i l !i l !i l!i 
9 usual 3)i 3)i 3)i 3)i 3)i 3)i 3 3 
g. '" '" '" 2~ 2~ 2~ '" '" rand o--Provlde usual working eiearanC(l8. 

MAXIMUM BENDING MOMENTS, WEe RESISTANCES, ETC. 

M m" 102 96 91 88 80 75 71 67 
V max 117 " 81 74 117 99 81 66 
Lmin 3.4' 3.89 4.46 '.79 2.74 3.05 3.49 '.06 
fb 15000 14423 13166 12446 15000 15000 15000 14672 
fbI 972' 7933 5951 5103 12150 10305 8475 6749 
B min 8.25 '.73 '.92 10.71 6.60 6.60 6.60 6.82 
R m" 70 58 43 37 79 67 55 44 
RA SS 58 47 43 49 49 45 36 
LRA 6.26 '.64 7.72 ,.22 6.51 6.16 6.31 7.47 
Wt.CA 2t 2t 2t 2t IS IS 15 15 
RH 130 116 I 95 88 97 97 89 72 
LRH 3.13 3.32 3.82 4.11 3.29 3.11 3.19 3.73 
Wt.CH 30 30 30 30 22 22 22 22 
Q 81. 71' 72' 707 638 '04 588 538 ,,_ Max. Bending Moment In Kl~. Vmax Max. Web Shca.r In KIP'I. 
L""" >= "lin. Sgr,n In root \0 d.lV<J!\J: ma.~. 

'" = Allowa Ie Unit Strc&l ror' eb BuekUng In g:unds pOr square Ineh. 

"" .,.. Value or Wob In llUCkUn~ ]ler Ineh or IOO8t ,in pOunds. 
Omm = "lin. End Doorlng In ine ('.8 to develo]) Yma.x. 
R= = .Max. End Rca.eU.., in Kip& whon D = 3~ inChOli. 
RA =0 Max. Value or Shop Rlvet8in j{i])Sinono nnocUon Serle'l A. 800 P&gfIOrConnoctions. 
R U = Max. Value otShop ltivetsin Kip&inone Connection Scri<lll U . Soo page otConnoctious. 

IUvet YalU<lllin Outstanding ~ must be InvClltlgat.OO. 
LRA.LR R = Min. Span in Foot to develop R or nn. 
Wt.CA,CH = We~ht in pOunds CIt one Connoctlon SeriOli A or H. Including Web IUvets . 
Q _ Coo clent or Stroon,gth = 128,-,. 

To Obtain sate uniformly d lstribut.OO load In KIpS. divide Q by the requlrod 81laU in root. 
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BEAM BEAMS 

12"1 AMERICAN STANDARD 
10" ALLOWABL.E UNIFORM LOADS IN KIPS 

L.OADS Appl'""bl. onl)' wh l n ...,tlona .... br .. c..t " lIaln a" la ur.1 d..n""'tl,,". 
For unbraced .... tlon. u fa lo"d" mun to. Nduced, _ p all. liS 

Maximum Bending Stress 18,000 Pound s per Square Inch 

Nominal O ... !h "nd Fl ..... Wldttt W.'gIIt pw Fool ..... B, 12" X 5" BIO 10" x4~" """"-, m • 'N' 35 31.8 40 35 30 25.4 ""-~. ~ u... ~. ~ .. ~. 

I n .S "" IOU , on, 126.4 116.6 106.8 74 .• 0.17 

4 113.5 '00' 94.' 87.5 80.1 "., 030 

• '0' 86.' 7~' 70.0 64.' ".6 0" 

6 75.7 71.9 83.2 58., "-, .... M7 
7 64.' 61.7 54.2 50.0 45.8 41 .9 M. 
• 56.' 54.0 47.4 43.7 40' 36.6 1.19 

• SO.5 .. 0 " . 38.. 35.6 ". 1.51 
10 45.4 43.2 37.9 ,<0 "0 29.' 1.86 

11 41.3 39.2 34.S 31.8 29.' 2.1.6 ,,, 
12 37.8 36.0 31.6 29.2 26.7 24.4 "8 
13 34.' 33.2 29.2 26.. 24.6 22.S al5 
14 32.' 30.' 27.1 2<0 22., 20.' MS 
15 30.3 28.' 25.3 23.3 21.4 19.5 4.19 

16 28.' 27.0 "7 21.9 20.0 18.3 '.77 
17 25.7 25.4 22., 20.6 .a. 17.2 S.38 

18 25.2 24.0 fl.' lOA 17.8 18.3 a03 
19 23.' 22.7 ~. ,« 16.11 15.4 a72 
20 22.7 21.6 , .. 17.5 18.0 14.7 7.45 

21 21.6 206 ." 

22 ~. ,'.8 9.01 
23 19.1 ,., "S 
24 ". , ... 10" 

Loo.ds above upper hortwntaillnos ""Ill produce maximum allowable .ebear In webl:. 
Loads below lower horbont.a.lllDea will produco e"CCAivo dofleclloll8. 
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t>: ~ - BEAM 

.... --I'.:::::;~~-~'p , 0 --". 
: ,-----· , , , 

• I 

o 
o 

:: 0 

BEAMS 
AMERICAN STANDARD 

ESSENTIAL DATA 112" 
10" 

, *_____ 0 -.- -l DATA 
: 0 .. J :12 
"' __ ,,_ ..7 

, : ~. ;'LJ ! 
I Po , Grip 

Maximum Shear 12,000 Pounds per 
Square Inch 

: t ~:. ·.-.I 

:"--b--'..I 
Maximum Bonding Stress 18,000 Pounds pel' Square Inch 

S9 
lS ..... 

12" J[ 5" B 10 10" I 4' " 

I 31.8 
u.. I .. 

u.. I 35 30 
u.. ..... 

I ,_, 

5 '"~ 
I .. 
s.. 

d 
b 
I 

• • 
Grip 
I , 
II usual 
g. 

221.0 
llA 
10.0 
3.' 

215.8 
36.0 
'.5 
l.8 

ELEMENTS 

158.0 
31.6 

••• l .7 

145.B 
292 
8.5 
l .' 

DIMENSIONS AND GAGES IN INCHES 

12 10 10 
5 5~ 4~ 
~ li li 
" )i )i 2" 2" 2" 
" )i )i 9N 8 B 

' 7'1 1 1 
3 2~ 2U 
2J.i 2J.i 2J.i 

rand 0 Provldo usual working cle4rl!.n~. 

133.5 
".7 
7.8 
l2 

10 ." 
" )i 

2" )i 
8 
1 

~~ 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 
M mu 
Vmu 
Lmin 
Ib 
fbI 
B min 
R mu 
RA 
LRA 
Wt.CA 
RH 
LRH 
Wt.CH 
Q 

57 
62 

l." 
14263 
6105 
7.10 
40 
30 

6.67 
15 
67 ,., 
30 
.54 

.. 
50 

428 
12933 
4527 
8.13 
29 
28 

7.71 
15 .. 

3.93 
30 
432 

47 .. 
2.13 

lSOOO 
11115 
5.50 
67 
65 

2.92 
15 

30 

'''' 

44 
7t 

2.45 
15000 
89tO 
5.50 
53 
62 

2.83 
15 

30 
350 

40 

" 2.99 
15000 
8705 
• .50 
40 
47 

lAI 
15 

30 
320 

M~ _ Mu. Bending Momcn~ln Klpe. Vmu _ !\Iu. Web Shear In KlpII. 
L ml.o _ Min. Span i n t OiiOCt to develop Vma.:I. 
fb _ Allowable Unl ~ Stn. ror Web Buckling In 1)()Un(b per !lQ,uare Inch. 
fb' _ Va.lue of Web In Buckling per In<:h of leng~n. lD pc>und8. 
8 miD _ MIl!.. End Bearu.. In In<:he- \(I develop Vma:l. 

25.4 .... 
122.1 
24,4 

••• l .O 

10 

' li 

" )i 

2" )i 
8 
1 

2" 2)i 

31 
31 

l.94 
13364 
ot4l 
'.48 
25 
33 

4.44 
15 

30 
293 

R mu: _ M"",. E od ReactiOn In KjV- when U _ 3* lnehM. 
Hi\. _ M "",. ValueofSIlop Rlve~ln KIV-1D oneOOnnecUon SerIM A. See page of Connections. 
KH _ M"",. Vall1flofShop Rlvlltll ll!. KIv-lDoneConnCJClIon~1M U . 8e&~eof Conn"cUo .... 

Rlv", VaJuesln OUUtaodlng Lep muon be lDvest.I&at.ed. 
LRA.LRH _ Min. Span In F~ to de.elop R A or R II . 
W1..0A.Oll _ We\JI:ht In POundll of OD(! Connection 8er1M A or H. lDcludlna Web Rlvetll. 
Q _ OoeMclentof Strencth _ 12 S ,-, . 

T o obt:>.lD aafe uniformly dlll.rlbuted load In KI~. divide Q by the r(lQull"lld IpaD lD fee1.. 
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,- BEAM 

9"1 
BEAMS 

AMERICAN STANDARD 

ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS A""llcabla onl, wh. n Metl"n .... bra"'" a"alnlt IU .... ' d"'ectlon. 
F'o . un bra ... _tlon ... ' . 'OOIds mU l t be red ueed , _ 1'.".116 

Maxi mum Bending St.ress 18,000 Pounds per Square Inch 

"'" • , .. 
Noml .... Dtllth ..... Flanga Width WeI.." per r ool I 

". "'. ,,9'" 5 u." CotIIId • • u ..... 7' B 11 9" It 4~" 

~~n~-CC-~W~--~~3~5--'---3~OC--'--~2=5--'-~21~.~'-- O~:t~ 
LtIt. lba. u... u... lb.. Lba. 

1SM , 
3 
4 

• 
6 
7 

• 
9 

10 

11 
12 
13 
14 
15 

" 17 
18 
19 

61.2 
49.0 

40.8 
35.0 
30.6 
27.2 
24.5 

22.3 
lOA 
18.8 
17.5 
16.3 

15.3 

c .• 
45.6 

38.0 
32.6 
28.5 
25.3 
22.' 

W.7 
19.0 
17.5 
16.3 
15.2 

14.3 

UA 

1Z.7 ,,. 

148A 

98.9 
74.2 

59.4 

49.5 
42A 
37.1 
33.0 
29.7 

27.0 
24.7 ,,. 
'U 
19.8 

18.5 
17.5 .... 
1$.1 

121.2 

90.1 
67.6 
54.1 

45.1 
38.6 
33.' 
30.0 
27.0 

24.6 

22.' 
20.a 
19.3 
18.0 

16.9 

15.1 , ... 
' U 

M.' 
81.3 
60.9 
48.8 

40.6 
34.' 
30.5 
27.1 
24.4 

22.2 
20.3 
18.8 
17.4 
16.3 

15.2 

14.3 

'" 
'" 

.M 
56.6 
45.3 

37.7 
32.4 
28.3 
25.2 
22.6 

20.6 
18.9 
17.4 
16.2 
15.1 

14.2 
,u 

'" 11.1 

l...oo.ds above upper horlwntallln!lll "'Ill produce maximum allowablo shear In webol. 
Loads below IOWl'!" horirontal Un!lll will produce oXCOIISiv6 detlectloll8, 

011 40 .. , D" Beam. is a Standard Mill Section, not American Slandard. 
IQCllrneglo Sceo'\ Companr only. 

0.07 
0.17 
O~O 

OA7 

0.67 
0.91 
1.19 
1.51 
1.86 

22' 
2.68 
3.15 
3.65 
4.19 

4.71 
5.38 

'.03 
6.72 



,., 
t, .- BEAMS BEAM 

A:--". ->-p 
• • , -, 19" 
, 

~ ----- STANDARD , AMERICAN , . , . 0 
d f 0 ESSENTIAL DATA ; , 0 , , o --- -f DATA , ,,----- _ .J Maximum Shear 12,000 Pounds per , . 

" :12 
"' --f " .. Squa re Ineh : ~. p' .J : Grip , . . 

, t ';~-a-;; Maximum Bending Stress 18,000 Pounds per SquaN Inc:h 
:""'--b---": 

~ . . 
No ....... Oepth .... FIanp Width WIlght "' F.,.t 

°B 40N rl" x SU" Bl1 9" x 4~" NOlltJon 

T 
-

21 I 2D 35 30 25 21.' .... UN. lb, lb, lb, lb, 

ELEMENTS 

I 1_, 91.6 85.6 111.3 10T.4 91A 84.9 
5 '_I 2'" 19.0 24.7 22.S 20.3 18.9 
I .-. 8.' 7.9 7.3 6-' 5.6 5.2 
S ,. , 3.2 3.0 3.0 2.8 2.5 2A 

DIMENSIONS AND GAGES IN INCHES 

d 9 9 9 9 9 9 
b 5% 5% 4~ ' % ' J> ' % 
I " % % % % " p % % J> % J> J> 
• 2% 2% 2 2 2 2 
Grip % % % % % % 
f 7% 7% 7 7 7 7 

• % % I I 1 1 

9 usual 3 3 2% 2% 2% 27:1 
g. 2)! 2)! 2% 2% 2% 2% 

rand o--Provlde wllIa l work ing elOl!.ranCOJ. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M max 31 29 37 " 30 28 

V m" " 24 78 61 " 31 
L min 3.59 '.84 1.90 2.23 2.84 3.62 
fb 14169 11478 15000 15000 15000 13626 
fbI ,m 2502 10860 8415 5955 3952 
B min 5.37 7.16 4.95 4.95 4.95 5.68 
R mn 26 " 62 I " " 23 
RA 33 23 65 59 d2 30 
LRA 3.71 4.96 2.28 2." I 2.90 3.78 
Wt.CA 15 15 15 15 15 15 
Q 245 228 ,.6 , 270 244 227 

M= Max. Bending !\foment In KI~. Vrna.x Ma:<. Web Shear In KI I)/I. 
LmI" = Min. sb",n In roo~ to devel0j, max. 

'" ... Allowa 1<) Unit Str088 tor \ eb Buckling In r!und8 per !!Quare Inch. 

"" """ Value ot Web In Buckling per Inch ot lengt . In pOunds. 
B mI" = Min. end nearing In InchOfl to develop Vmax. 
R~, _ JIll",. End Itcactlon In Kips .. ·hen I) = 3~ Inches. 
RA .... Mu. Value ot Shop n h"etll In Kips In one Connection Series A. Soo IIagQ 'It ConnC<:tIQM. 
L RA ,.,.. 1II1n. Span in foot to develop RA. 
Wt.OA = We\Jl;ht In pOunds orQne ConnectiQn ScrIOl A, Including Web RlvCl ~ . 
Q = Cocmclcu~ot Strength = 12 8,-1. 

TQ Qbtaln safe unitormlli dlsU"lbutcd JOQ.d. In Kips, di vide ~ by the required 811an In toot. 
0B 40 .. , 0" Beam, Is a Standard 11 III Section. nQt American SUndar . 
ICI Carnegie Steel Company only. 
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BEAM BEAMS 8"1 AMERICAN STANDARD 
7" ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Appll~bl. onl7 whan ...,tlono .... b • • ud aDalnot I s Uo • • , deflection . 

Fo . "nb . ...... Hetlon .... f . loada mu.t be ....... ced, ... pa,.HI 

Maximum Bending Stress 18,000 Pounds per Square Inch 

NomIrW o.,do ond flano- WIclllt-WoItht ..... Foot 

'". °B 39H 8" Jt 5" B12 8" l( 4" B13 7" )I J"''' 
Coefllld",t 

" C • F •• , 
21 19 17 25.5 23 20.5 , ... 20 17.5 15.3 ""-
~ ~ ~ ~ ~ ~ u.. u... u... ~ 

n, , 59.1 ,.,., M.' ". 71.9 ... .,. 0.01 , 63.6 M.' 68.1 64.' 60.2 ." 47.9 44.' 41A 0.11 
4 47.7 45~ ~ .. 51.0 48.1 45.2 42.7 36.0 33A 31.1 O~O 

• 38~ 36~ , .. 40.8 ,~. 36.1 34.1 28.8 26.7 24.8 0.47 

6 'U 30~ 28.6 34.0 32.1 30.1 28.4 24.0 22.' 20.7 0.67 
7 27~ 25.9 24.5 29~ 27.5 25.8 24A 20.5 19.1 17.7 0.91 
8 23.9 22.7 21.5 25.5 24.1 22.6 21~ 18.0 16.7 15.5 1.19 
8 'U 20.1 19.6 22.7 21A 20.1 19.0 16.0 14.8 13.8 1.51 

10 19.1 18.1 17~ 20A 19.3 I~I 17.1 14.4 13A 12A U6 

11 17~ 16.5 15.6 18.6 17.5 16A 15.5 13.1 12.1 11.3 2.25 
12 15.9 15.1 14.3 17.0 16.0 15.1 14.2 12.0 11.1 "A '.68 
13 14.7 13.9 13.2 15.7 14.8 13.9 13.1 11.1 '" U 3.15 
14 13.6 12.9 12.3 14.6 13.7 12.9 12.2 '" u u 3.65 
15 'u , .. UA '" '" '" UA " .. " 4.19 

16 11.1 'U ,., ,,.. '" 'U ,., 4.77 
17 ,U l Q.7 10.1 , ... 'U '"' '" '.38 

Loads above upp(lr horizont.a.lllllea will produce ma:dmum a llowable ahear 10 wei",. 
Loads billow lower horlzont.a.llln(lS will produce ax(:CfI8lve deflectlons. 

on 39N. 8" Beam, Is a Standard MID Section. no t Am«ican Standaro. 
ICICamegle Steel Company only. 
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, t '1 ,. 

BEAMS BEAM .., __ t_ 
! " , ---l . , 18

" 
, ,. _ .. 

AMERICAN STANDARD , , , , : 0 7" 
~ f 0 ESSENTIAL DATA , 0 , , 

0 ... ., DATA , ;.---- -, , :" Maximum Shear 12,000 Pounds Per . , ,: 
t __ ,.",., • · Square Inch , : ~-1l--~ · Grip · i t--':..·.·J Maximum Bending Stress 18,000 Pound s per Square Inch , : 

.. ---b--- ..... 

Nominal O.1IItI and FIante Wldttl W .... tpwF'ooot 

oS 39N R 8" 1l5" Bf2 8" x 4" B13 7" J( 3%" 
Nolltlon 

21 19 I 17 25.5 21 20.5 I 18.4 20 17.5 I 15.3 
~ .. U>o. ~. ~. U>o. U>o. ~. ~. U>o. ~. 

ELEMENTS 

I ,-, 63.4 60.3 57.2 68.1 64.2 60.2 56.' 41.9 38.9 36.2 
S ,_, .... , ... .1 14.' 17.0 16.' ... .1 142 12.' 11.1 10.4 , .. 6.6 6.' 6.' 4.' 4.4 4.' 3.S 3.1 2.' 2.' 
S .. 2.' 2.' 2.4 2.2 2.1 2.' f.' 1.6 1., 1.5 

DIMENSION S AND GAGES IN INCHES 

d S S S S S S S , , , 
b 5)i 5J> 4% 4)4 4% 4J> 4 3)i 3~ 3% 
I " % % " !Ii " )4 !Ii " )4 

• ,. % " !Ii !Ii !Ii !Ii " " " • 2" 2" 2% l )i l )i l )i l )i 1% 1% 1% 
Grip )Ii )Ii " )j !Ii !Ii !Ii " % % 
f S% 6% ' % ' )4 ' )4 ' )4 6)4 5)4 5)4 5)4 

• % " % )i )i )i )i )i )i )i 
g usual 3 3 3 2)4 2)4 2)4 2)4 2)4 2)4 2)4 
g. 2)4 2)4 2)4 2)4 2)4 2)4 2J4 2 2 2 

r and 0 Provldo \Ulual working clearanoee. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M ~ 24 23 21 26 24 23 21 18 17 " V mw< 35 28 20 51 42 34 26 38 " 21 
L min 2.76 3." 4.20 2.00 2.27 2.70 3.29 1.90 2.30 2.96 
fb 15000 14297 12243 15000 15000 15000 13925 1500<l 15000 14271 

fbI 5400 4103 2608 7980 ,6\, 5235 37£0 6750 5175 3568 
a min 4AO 4.72 5.84 4.40 4AO 4A. 4.89 3.85 3.85 4.14 
R rna.. 30 23 14 44 36 29 21 35 27 19 
RA 38 30 22 56 46 37 28 24 IS 13 
LRA 2.51 3." 3.90 U2 2.09 2.45 3.1>1 3.00 3.70 4.80 
WI.CA 15 15 15 15 15 15 15 S S S 
Q 191 181 172 21>1 192 181 170 144 133 125 
Mmu _ M..,.. Bending Moment In KI~. Vmas =- Max. Web Shear In KIpS. 
Lmln _ Min. Sgt.n In foet toO devel0j. mall'. 
fb "'"' A1lowa Ie Unit St!'e$!l for \ cb iluckllng In pound~ per lIqua..., Inch. 
fbt = Value of Web In Buckling per Incb or length, In pounds. 
a min = Min. End Bearing In Incht'fl to develop Vma.x. 
Rmu = M..,.. End React ion In KIp8 ""hen a = 3;i Inel",.,. 
UA = Mu. Value of Shop R ivets In Kipil in OM CQnnootlon Serkls A. See Pl'8C of COnnoctiolUl. 
LRA _ Min. Span In foot to develop RA. 
Wt.CA _ we~ht In pound8 of one COnnootion Serlt'fl A. including Web Rlvet'l. 
Q """ Coc clent of Strength = 12 S,-,. 

To obtain sa.!e unl formlli dbltcibut«lload In KIps. dlvld:J: by the required 8pan in feet • 
• () 39N, 8" Beam. 18 a Standard jI, ill SocHon, not American Stand • 
aCam6@.leSteeI COmpanyonly. 
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-, -
BEAM 

6"1 5" 
LOADS 

.... 
'" ,~ 

, 
3 
4 -, 
, 
7 
8 
9 

10 

11 
12 
13 

BEAMS 
AMERICAN STANDARD 

ALLOWABLE UNIFORM LOADS IN KIPS 

Appllcabl. on l y when _ tlono ... b~.~ "\laln ot lahul .. .,. ... tlon. 
For .. nb •• 1ad Metlonl .... ,. ' .... dl rnu l t be ,," uc..t,." plge 1'6 

Maximum Bending StI"l!SS 18,000 Pounds per Square Inch 

Coe!'l!m.'OI 

• Oeft..:tI.ft 

... Q,' 

0.07 
34.7 31.8 24.1 21.6 0.1 7 
26.0 23.8 21.8 18.1 16.2 14.5 030 
20~ 19.1 17A 14.4 13.0 11.6 . 0.47 

17.3 15.9 14.5 12.0 10.8 9.7 0.67 
14.9 13.6 12.4 10.3 93 8.3 0.91 
13.0 11.9 10.9 9.0 8.1 73 1.19 

11.6 10.6 9.7 " 
.., •• 1.51 

10.4 9.' 8.7 .., ... ... 1.86 

... " '"' ... ... • •• 2.25 .. , '"' U , ... 
••• ... .., 3.15 

" 
, 

horlwntalllnC<l produce 
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- , 
: t . .. BEAMS BEAM 

;- AMERICAN STANDARD 16
" . 

• 5" 

Ii i ESSENTIAL DATA 

\)., DATA 
Maxlm .... m Shear 12,000 Pounds per , ; ; t:_ i Gn, Square Inch 

. Maximum Band ing Stress 18,000 Pound. per Squa re Inch 

~ -Noonln.ol 0.., _ F1ane. Wldtto w o!thc .... r Mt 

"14 6" :1. 3 .. "15 5" }( 3" 
"~"" 17.25 I 14.75 U.5 14.75 12.25 I 10.0 

u .. u.. "'- "'- ~ .. "'-

ELEMENTS 

1 I " 26.0 23.' 21.8 15.0 13.5 I 12.1 
S" 8.7 7.' 7.' •. , 5.' '.8 
I . -. 2~ 2.' U 1.7 1A U 
S .. .. , '.2 ••• .. , 0.91 '.82 

DIMENSIONS AND GAGES IN INCHES 
- -
d 6 6 6 5 5 5 
b ,,. , ;> ,,. ,,. 

' )I 
, 

I )' Ii li % Ii ,. 
• ,. ,. Ii " " " • .,. I,. I,. l )l ' )l I,. 
G,~ ,. ,. ,. ,. ,. 

I 
,. 

I 4' 4% 4% 3% 3% '» " • U 

I 
U U U U U 

• usual 2 2 2 ' U ' U I 
1 ~ 

•• 2 2 2 2 2 2 
f and o-Provide WIllal .,orklrtl: cie.ranCCll'. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC . 

M m" 13 12 11 .. , , .. '.2 

V """ 33 25 t7 30 2t 13 
Lmin 1.55 1.93 2.63 ' .22 '.56 ,., 
Ib 15000 15000 146n 1500<) 15000 15000 
fbI 6975 5145 3375 741 0 5205 3150 
B min '30 ,~, 'A' 2.75 2.75 2.75 

R """ 35 26 t7 35 25 15 
RA 24 18 12 26 18 11 

"'A 2.18 2.83 3£5 I~' 1.80 2.82 
Wt.CA , , 8 , 8 8 
Q .04 95 88 n 65 58 
Mmax _ Max. Dendlng Moment In KI~. Vmax _ Mu. Web l'lhear In Klpa. 
I,mln _ Min. 8~ In feet t<I de" eIOI) m.aJC. 
fb _ AlIo". Ie UnL~ Str...., for ,\ eb lluckllng In pounds I";'. IKlUa.1'tI In.:h. 
1b~ _ Value of Web In Duekllng per Inch of length. ,,, IlOUndl. 
D min _ Min. End Rearing In Incheol to develop VmaI. 
Ihl\&I _ MaI. ~;nd Reaction In 1(11_ when B ..,. 3J,i inchc.. 
I~A _ MaI. Value of ShOll IUve~ In 1(1,_ ln ono Connection Sarlos A. Soo ,>age of ConnocUolUI. 
U tA _ Min. S.,..n In foo~ to dcV()lop RA. 
W t..CA _ We~h~ In pounct. of one Connection SerIN A. Includlna' Web mnl8. 
Q _ One clent of S trength =- 12 8,- .. 

To obtain "Mo u nl tOl'rnly d istributed load In KIp". divide Q by thO' "'qui ..... ' "I)ao In r,~,t. 



, .. 
r-----BEAM BEAMS 

4"I AMERICAN STANDARD 
3" ALLOWABLE UNifORM LOADS IN KIPS 

LOADS Appll ... bl. only _h.n .... Uo ...... b~_ -o.lnu '0"". 1 d.n.ctlon. 
r.w .. nbf"-o _don_ .. '.'oad. ",ult 1M ....... HCI. _ pago'" 

Maximum B.nding Stre ... 18,000 Pounds per Square Inch 

H,.-.sa D.,ch ..... ~ Wldlll Wlltht,..r .. t 

"'" 8" 4" • " 8" 3" 112~" 
.,...... 

• • . ~ 10.5 • . S 8.S 7.7 7.S 6.S S.7 0 ...... 
~ ~ .... .... ..... .... ,o. ... , , 
'" '" '" 

, .. 23.1 '" '" 0.02 , '13 20.1 18.9 17.9 'U 10.7 ••• 0.D7 
3 14~ 13A 12.6 11.9 7.7 7.' ••• 0.17 

• 10.6 10.0 ' .5 ••• 5.' 5~ 5.0 0.30 , '.5 '.0 7.' 7.' ••• .~ '.0 0A7 
u u " • 7.' '.7 .~ '.0 U .. u 0.67 

7 .. , 5.7 5.' 5.' u " u M' • ... .. U ... 1.19 

• .., ... U ... 1~' 
10 ... ... U u 1.86 

Loads above upper hOC'LlontalllmlS wlll produce muhnum allowable thear In ... ebl. 
1..oaJ, bolow lowtll' horbontollllnOOI .,.111 produce e:<COfIIllv(I de1lectlona. 
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, i-,,' , BEAMS BEAM 

Jt 
AMERICAN STANDARD 14" , 

3" , ESSENTIAL DATA , 
1'1·, DATA , , Maximum Shear 12,000 Pound. per 

;t;:. i G,', Square Inch 

, Maximum Bendlnljll Streit 18,000 Pound. per Squ .... Inch 

-
'""""'"' Il...cto ... n..,. Willdo W • ..,I,.". 

3" x}l 8 .6 4" x ~ " 817 " ... "" 10.5 ' .5 ' .5 7.7 7.5 '.5 5.7 
UM. UM. UM. UM. u .. ,,- ,,-

ELEMENTS 

I ", 7.' 6.7 6.3 6.0 , .• '.7 '.5 
S ,, ' U 3.3 3.2 3.0 1.' 1.8 1.7 
I ", '.0 0.91 0.83 0.77 0.59 0.51 0.46 
S .. 0.70 0.65 0.61 0.58 0.47 0.43 OAO 

DIMENSIONS AND GAGES IN INCHES 

d 4 4 4 4 3 3 3 
b ' )i ' 910 ' li '" ' ); ' Ji '" • " " II " " l{ " • ~ " " " l{ l{ II 
• ' f( ' f( ' f( ' l{ ' )0 ' )0 ' )0 
Grip " " " " " " " f ' li ' f( ' f( 2~ ' li ." ' f( 
• " " " " " " " , usual I ); ' ); ' ); ' ); ' ); ' ); H, ,- ' li 1 ~ 1 ~ ' f( 

, .. nd 0 Provldo ........ 1 .. orltl>41 d ........ n.,.,.. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

Mmu 5.3 5.0 4~ 4.5 , .. ' .7 '.6 
Vmu 19 19 12 9.' 13 '.0 6.' 
L min 1.11 U8 1.56 1.96 0.92 1.18 1.62 
Ib .- .- .- 15000 15000 15000 '5000 
lb. 6000 .. 90 3795 2850 5235 3765 2550 
B min '.20 '.20 ,.20 2.20 1.65 1.65 1.65 
R mox 27 " 17 13 " 18 11 
Q 42 40 38 36 23 " 20 
Mmax -= M u. Bending Moml)nt In KJ~. Vmu _ Ma>:. Web Shl'lU" III Kl.,.. 
L mln _ Min. 8~ In foot to develw, ma.x. 
fb .... Allows Ie Unit S~ t~ eb Buck1111g In r.i::'dS per square Inch. 
Ibt = VaI\MI of Web In Ouell1ln( ~ Inc h or Il'nIt • In pouodl. 
U _ Mill. End Dearing IlI lncbM to de velop Vmall. 
Rrna.o: .... M..,. End R e.<:tkmln KI~ wbm D _ 3H lnebes. 
Q .... Coell'lcloutof St.rength _ 12S,_,. 

Toobl&ln ..... ., u.nIrorlllly d .. tribulAld k:Io&d lD. KIPI'. dlv1de Q by ~be l'e(,p,u!I"8t\.tpan In r~ 
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BEAM BEAMS 14"I I LLI NOIS-SPECIAL LIGHT to 

I 
10" ALLOWABLE UNIFORM LOAOS IN KIPS 

LOADS AppUubi. onl)l wh e n _ tlon ...... b •• ced "1I"l not '''tara' denectlon. 
For "nb •• fad ...,tlon a .... f . lo.d. ",,,at b" ""! ,,<ad, _ pag" 116 

Maximum Bending Stress 18,000 Pounds per Square Inch 

HomINoI DIjIIh .... flano- WkII!I WelIIII ..... r.." 

"'" B20 B 21 , p.,~ 21 B23 BU B25 B26 ,,",",'w • 24" x7" 21" x7" " x6~' 18" x6" 15" II: 5~' 12" x 5" 10" J( 5" • 
'" ' • • • • • • • o.n .. \1001 

71 75 I .. .. j 35 25 22 
u .. u.. u.. u.. u.. ". ". 

llB.8 nA ~. , 
I 

,..., 117.6 70.1 53.' 0.47 
6 .... ~" 216.7 lS02 ".0 58.' .. 2 0.67 
7 259.2 248.7 

I 
186.5 128.7 84.0 50.1 37.9 0.91 

8 226.8 217.7 163.2 112.7 73.5 43.8 332 1.19 
9 201.6 193.5 145.1 100.1 6" 38.9 29.' 1.51 

10 181.4 174.1 I 130.6 90.1 58.8 35.0 2 .. 1.86 
11 164.9 158.3 118.7 81.9 53.' 31.9 24.1 22' 
12 151.2 145.1 IOU 75.1 49.0 29.2 22.1 2.68 
13 139.6 133.9 iOOA 69.3 45.2 27.0 20,4 3.15 
14 129.6 124.4 93.3 84.' 42.0 25.0 18.9 3.65 
15 121.0 116.1 87.0 60.1 "2 23.4 17.7 4.19 
16 113.4 IOU 81.6 ,6> 36.8 21.9 16.6 '.n 
17 106.7 102.4 76.8 53.' 34.6 "'.6 15.6 '.38 
18 10o.s 96.7 12.' SO.1 32.7 19~ 

, 
U.T 6.03 

19 95.5 91.5 68.1 I 47A 30.9 18.4 14.0 '.72 

'" 90.1 81.1 65.3 45.1 29.4 17.5 7.45 
21 86A 82.' 6" 42.9 28.' 16.7 8.21 
22 82.' 792 59.4 41.0 26.7 ". , 9.01 
23 78.9 75.7 56.8 39.2 25.6 '" 9.85 
24 75.6 12.6 54.' 37.6 24.5 10.73 
25 12.' 69.6 52.2 36.' 23.5 11.64 
26 69.8 67.0 "2 34.7 22.6 12.59 
27 6" 84~ 48.4 33.' ,u 

I 
13.57 

28 64.8 6" 46.6 "2 

I 
" .. 14.60 

29 62.6 50.' 45.0 31.1 15.66 
30 60.5 58.' 43.5 30.0 

I 
16.76 

31 58.' 56.2 42.1 29.1 17.89 

" 56.7 54.' 40.8 

~ 
19.07 

33 55.0 52.8 39.6 n.I "'.28 
34 53A 51.2 

I 
38A ,... 21.53 

35 51.8 49. 37~ 22" 
36 50.4 48.4 36~ 24.13 
37 49.0 47.1 353 25.49 
38 47.7 ~A 

I 

..... 26.89 

" 46.5 ~ .. ~, 28.32 
40 45.4 29.79 
42 43.2 32.85 .. .u 36.05 
46 ~ .. , 39.40 

l. .. oad 8 ... bove upper horizonlalll""", wl1lllroduee maximum allowab]e shear In wa1>&. 
Lo;>&dB below ]owor horizontal lin"", will ])roduC<l excesslvo deneelioDS. 

+lllhlOls S teel Company on])·. 
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t-,- ,. . BEAMS I 

BEAM 

I 
< ' . , 124

" 
, . ILLINOIS-SPECIAL LIGHT 

. 11 
to 

d , ESSENTIAL DATA 10" 

1 
· · DATA · I', Maximum Shea r 12,000 Pounds per ---' 

. 
\ ;},: . "" 

Square Inch 

Maximum Be nding Stre ... 18,OOO Pound s per Square Inch 

-~ __ ......... ~ ___ w .... 'w ,~ 

820 B 22 823 B B 
Ht\atlon 24" • 7" H ;'7" 1 21'~' 'W' I"" d " 15" ':SW' ,; :'5" "' ~ :05" --7r- ~-. --,\----.~----,~-- -,~---- ~- -

1M. Uta. LIN. LIN. 1M. u... Uta. 

ELEMENTS 
I ,-, 1815.0 1524.0 I 1143.0 675.7 367.9 175.5 110.3 
S ,-, 1512 1AU "U 7U 'S.O 292 2U 
I ... 34.' 41.9 24.5 17.1 11.6 7.3 .., ... '.7 12.0 7.' 5.7 4.2 2.' 2.' 

DIMENSIONS AND GAGES IN INCHES 
d 24 21 21 I 18 " 12 10 
b 7 7 6» • 5» 5 , , » » ). ~. ,. U U , ,. 

" % ,. » » % 
• ' U 3U 3» 2" 2,. 2» 2% , 22,. 19~ "" ISh 14 11,. .,. 
I 19}< 15~ 16~ 14~ 11 % ' » 7% 

• 2% 2% 2% 

I 
lJl 

I ," 
1» ,,. , usual 4 4 4 3» 3» 3 , 

.' 3% I ;Jl 3% 3» 2!1ii 2J!> 2,. 
- , anU o-l 'l'Ov ldo usual work Ins cloal'1lnccs. 

• 
MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M max 221 I 218 163 113 I 7d 44 
, 

33 
V max 138 131 106 62 59 39 30 
Lmln 6.56 6.64 6.02 5.49 4.95 4.51 4.42 
fb 9820 11660 10030 10300 1066' 10855 11740 
IbI 4715 6065 4310 3915 3515 2930 2935 
B min ". 16.4 19.9 16.5 13.1 10.3 7.7 
R .... 4S 53 38 31 26 19 18 
RA 76 68 56 40 35 21 '" LRA 11 .94 12.80 11 .66 11.27 8.40 6.34 ' .63 
Wt.CA 36 .. .. 21 21 15 15 
RH 126 109 90 60 .. 43 
LRH 7.20 7.99 725 5.63 4." 4.07 
Wt.CH ,. 41 41 " " 22 

L- 1815 1740 1305 900 590 3" , '" :\fm&ll: _ lIfu. u('odin,g l\fomoo~ in Kim VmlU' = lit .... Web Shear In KI~. 
I.mln _ Min. Sct: in 1oo~ to dUveIoJ. mu. 
Ib _ Allow. Ie Unit Sl ro. for e b Ducklinl!: In pound. ~ -o.ual'(llncb. 
Ib' _ Value of Web In Duckling per Inc h o r loogtll, in pound _, 
n min _ Min. };nd Dearing In JnchUJ to develop Vrnax. 
nm .. ~ _ MM. Jl:ud neactlon ln KIf)/! when D _ a~ Inches. 
RA _ M u. ValuDof 8hoJ) nlvetll i n 1{lpilln ooc ollnoctlon 8et'1~ A. Soo page of C(lnnoclLQlIlI , 
H. II _ :'>Iu. Va tue or Sbo)) lI: h 'etl ln KIPl in onc Oonnertlon 8ert .. n . 8eo pageof Conocctions. 

III I'M V. lueilin Ou tlltand ing ~ m n ... be lov(ll<tlgated. 
LRA.l..lI:lI _ :'I l ln, SpanlnF_ to developR or u n . 
Wt .O." .Cll _ we~M In pouudll orono Connect ion !!erg A or n , includlq- Web Rivet.. 
Q - CoIl den tor li l rengt.h _ t :.:8,_I. 

To o bl.&in 1&10 unitormly distributed ....... In KlpII. d ivide Q by t he l"ClQu E~ . pan In teet. 
.111111018 Sioel Oom pan y only. 
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CHANNEL CHANNELS 
181 AMERICAN STANDARD 
15" ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Applicable only whon _ tIon, ... b~a..-l Olllain ' t 1._.1 d.nectlon. 
For .. nb.ae'" _tlont ... , . I_d, ",,, , t be Nduud , . .. pago 111 

. 
Maximum Bending Stren 18,000 Pounds per Square Inch 

N . ........ 0 .... and na,... WIcItIt Wollht pet root 
"- a ·e 60 18" II 4" C, 15" II 3' " 

~ ... 
• • ,~ SI.' 51.9 4S.S 42.7 55 50 " .. " 33.9 ........ .... .... .... .... .... .... .... .... .... .... 

",.. m.o au "'-' ,~> , 29a, au "u '~A 228.8 214.2 199A 184.7 151.1 , .... 0.17 

• 223.6 207A 191.2 183.1 171.6 160.7 149.5 138.5 127.5 125.0 0.30 

• 178.9 165.9 152.9 146.5 137.3 128.5 119.6 110.8 102.0 100.0 0.47 

6 149.1 138.3 127.5 122.1 11 4A 107.1 99.7 92.4 85.0 83.' 0.67 
7 127.8 118.5 109.2 104.6 98.1 91 .8 85.5 79.2 72.9 71.4 0.91 
8 111.8 103.7 95.6 91.5 85.8 80.3 74.8 69.3 63.7 62.5 1.19 
9 99A 92.2 85.0 81.4 76.3 71.4 .... 61.8 56.7 55.6 1.51 

10 89A 83.0 76.5 73.2 68.6 54.' 59.8 55A 51.0 50.0 1.86 

11 81~ 7~A 69.5 66.6 62A 58A 54A 50A 48A 45.5 2.25 
12 74.5 69.1 63.7 61.0 57.2 53.' 49.8 'U 42.5 41.7 2.68 
13 68.8 63.8 58.8 56.3 52.8 49.4 46.0 42.6 39> 38., 3.15 
14 63.9 59.3 54.6 52.3 49.0 45.9 42.7 39.6 36A 35.7 3.65 
15 59.6 ,,~ 51.0 48.8 45.8 42.8 39.9 36.' 34.0 33~ 4.19 

" 55.9 51.8 47.8 45.8 42.9 40.2 37.4 34.6 31.9 31~ '.77 
17 52.6 48.8 45.0 43.1 40A 37.8 35~ 32.6 30.0 29.' 5.38 
18 49,7 46.1 42.5 40.7 38.1 35.7 3" 30.8 28.3 27.8 8.03 
19 47,1 43.7 40.2 38.5 36,1 33.8 31.5 29.2 26.8 26.3 '.72 
20 44.7 41.5 38~ 36.6 34.3 32.1 29.9 27.7 25.5 25.0 7A. 

21 42.6 39.5 36A 34.9 32.7 30.' 28.5 26A 24.3 23.8 W 
22 40.7 37.7 34~ 33.' '" 29> 27~ 25~ 23~ 22.7 9.01 
23 38.9 36.1 33~ 31.8 29. 27.9 26.0 24.1 22~ 21.7 9.85 
24 37.3 34.6 31.9 3o.s 28.6 26.8 24.9 23,1 21.2 20.8 10.73 
25 35.8 ,,., 30.' 29.3 27.5 25.7 23.9 22~ 20.' 20.0 11.64 

26 34A 31 .9 29A 28.2 26.4 24.7 23.0 21.3 19.8 19.2 12.59 
27 33.' 30.7 28.3 27.1 .... U.' n., '''' ,u ". 13.57 

" 31.9 29.6 27.3 26.2 ,U UA V A '" ,U 11.1 14.60 
29 30.8 28.6 26.4 25.3 U., ..., w. '" ,U 17.2 15.66 
30 ". 27.7 25.5 24.4 16.76 

31 ". ".8 24.7 23.6 17.89 
32 28,0 25.9 23.9 22.9 19.07 
33 n.' "-, = ..., 20.28 
34 .... ,y "-' •• 21.53 
35 .... ... , ., .... 22.8' 

t..oatt. above upper hor!iOOnt.aIIiDfli will produce ma:dmum allowable _bear In wobL 
I.oad& bclow lower hori&oo:ltailinetl will ~uce uOlll&lve dellect lon •. 

·060-18" Oha nntl , I. a Ship Building 0 aRllc l, no~ AmerlCUl Standard. 
COamerle 'H~I Company only. 
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CHANNELS 
CHANNEL -

r·L : :±:r:' p 

[18" 
, 0 ._, , ,-

AMERICAN STANDARD ' , , , 
15" ~, a , f 0 , I 0 ESSENTIAL DATA , , o --- : 112: 

DATA 
IL ::1 . MallImum Shear 12,000 Pound . per , , 
t--r .t $qua ... Inch 

:.J IIJ iGrip 
1-.:1..'1-, Maximum Be nding St ... n 18,000 Pound. per Square Inch 

~ " b' ''' 

N ........ D..,uo MIl fl ..... W.... w.1gIot _ F. 

C · C 60 18" x 4" C f 15" lI. " _ .... 
" SU 45.8 ~ I 55 of l .. .! I 3S 33.9 

Uo< ... ... ... ... ... ... 
ELEMENTS 

I ,-, 670.7 622.1 573.5 549~ 429.0 401.4 373.9 34'~ 318.7 312.6 
S I -I 7U .U 63.7 61.0 57.2 53.' .... 46.2 42.5 41 .7 
I •• 18.5 17.1 15.8 15,0 12.1 11.2 10.3 '.3 .A '.2 
S ~ , .• 5.3 '.1 .. , ' .1 3.' 3.' 3.' 3.2 3.2 

DIMENSIONS AND GAGES IN INCHES 

d 18 18 18 18 15 15 15 15 15 15 
b '» ' )j • 3" 3" 3" 3)i 3li 3Ji 3)i 
I )i )i li Ji " )i )i li Ji )i 

• )i )i )i )i )i )i )i )i )i )i 

• 3)i 3)i 3)i 3)i 3 3 3 3 3 3 
Grip )i )i )i )i )i )i )i )i )i )i 
f 1S)i 15M "" "" 12U 12~ 12)4' 127{ 12Yt 12X , I» I» I» I » l )i l )i l )i l )i l )i l )i 
g " .. ~ 2)i 2)i 2)i 2)i 2» 2» 2 2 2 2 • g. 2» 2j{ 2j{ 2j{ 2j{ 2j{ 2j{ 2j{ 2j{ 2j{ ". ~ ro. ~" .~ ngcle ... p~. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M """ t12 104 " 92 " SO 75 69 64 63 
V mox 151 130 108 97 147 129 111 94 76 n 
Lmin 2.96 3.20 3.54 3.77 2.34 2.50 2.69 2.96 3.M! 3.48 
Ib 14749 1394. 12570 11 739 15000 15000 15000 14(191 12666 12255 
Ibl 10324 8308 .,.5 5283 12210 10740 9270 7327 5345 4902 
B min 10.15 11 .10 12.69 13.90 '" 8.25 '.25 '.03 10.46 10.94 
R mox 83 66 50 42 " 78 67 53 39 36 
RA 65 63 53 '7 65 65 65 55 44 42 
LRA 6.88 '.58 7.21 7.79 5.28 4.95 4.60 5.04 5.80 5.96 
Wt.CA 2t 2t 2t 2t 2t 2t 2t 2t 2t 2t 

Q 694 829 764 732 ... 643 588 554 510 500 ---
Mmu _ Mu. bending Momen~ In Klr,. Vmu _ Mu. Web Shear in Kips. 
I,mln _ Min. BChD In foe' to dcvel~ max. 
!b _ AlLa",. 10 Unl' 8t ...... for lib UuclIJlng In pounds per lIQuU'O loch. 
I'b, _ Value of W eb In UU<;l<l ing pet' Inch of length. In pounds. 
Il min _ Min. End Bearing In loebCO! to d e velop Vma .... 
Rmax _ M ax. End Reao::tlon In Klpllwhen B _ 3 Hi InchOll. 
Ril .- M .... Value of Sb(lp Rlve~ In KIp" in one OonnocUoo 8«"" A. s..... pap or Connectlom. 
LRA _ Min. Span in tee' 10 de'"<lklp Ril . 
Wt .CA _ WelR,h\ In pO\lnd. of ooe Connection BedEJII A, Ind1.ldlng Web Rive"". 
Q _ eo.. delle o f Strength _ 12 B,·, . 

To obtain safo unlfOl'm1y dlltrlbu.ted load In KIJl'I
J 

dlvkle Q by the ~ulrfld 'van In fee!.. 
· 0 110--18". t •• Ship Building Channol, not Am ..... lcao Stan ard. 
DCamevlo St.e(ll Com~y only. 



'.2 

L 

CHANNEL 

13"[ 
12" 
LOADS 

CHANNELS 
AMERICAN STANDARD 

ALLOWABLE UNIFORM LOADS IN KIPS 

Appll .... bl . onl)' .. h o" _tlon_ .... braced _.olnn '0 __ ' d .n.otion . 

F.,.. I>nb • ..,-.t _Jon.uf.lood. m ... t be .... uced. _ PO.O "6 

Ma:w:lmum Bending Strots 18,000 Pound s per Square Inch 

........ o.Ib IoftCI n,... WIM-WoIt!Il,. Foot 

12" J. 3" 
30 25 

I ' 217.4 l IZ./! 
__ ~!. LIN. 1M. ~ UIL LIN. ~ LDt. 

2 t4U 210.0 ~ 196.5 118.8 

..... UN. 

14.1..1 111.J 

29.' "'. 

3 192.6 179.7 167.0 ~......!!!:!.....2!!:!... 131.0 119.2 
4 144A 134.8 12S.2 119.5 115.7 109.6 98.3 B9A 

107.5 95.7 
&0.6 71.& 
64.5 57.4 

~ 64.' 
5 115.5 107.8 100.2 95.6 92.6 81.7 78.6 71.5 5U 

6 , 
8 
9 

10 

11 

" 13 
14 
15 

16 

" 18 
19 
20 

21 
22 
23 
24 
25 

26 

96.3 89.9 83.5 79.7 77.1 73.1 
B2.5 n.o 71.6 68.3 66.1 62.6 
72.2 B7A 62.6 59.7 51.8 S4.B 
64.2 59.9 155.7 53.1 51A 48.7 
57.8 53.9 50.1 47.8 46.3 43.8 

52.5 49.0 45.5 43.5 42.1 39.9 
48.1 44.9 41.7 39.8 38.6 36.S 
44A 41.5 38.5 38.8 35.6 33.7 
41.3 38.5 35.8 34.1 33.1 31.3 
38.5 35.9 33.4 31.9 30.9 29.2 

36.1 33.7 31.3 29.9 28.9 27.4 
34.0 31.7 29.5 28.1 27.2 25.8 
32.1 30.0 27.8 26.6 25.7 24.4 
lOA 2eA 26.4 25.2 24A 23.1 
2&.9 27.0 25.0 23.9 23.1 21.9 

65.5 59.6 
56.2 51.1 
49.1 44.7 
43.7 39.7 
39.3 35.8 

35.7 32.5 
32.8 29.8 
30.2 027.5 
28.1 25.5 
26.2 23.8 

24.6 22.3 
23.1 21.0 
21.8 19.9 
2Q.7 18'.8 
19.7 17.9 

53.7 47.8 
46.1 41.0 
40.3 35.9 
35.& 31.9 
32.2 28.7 

29.3 26.1 
Zti.9 23.9 
24.& 22.1 
73.0 20.5 
21.5 19.1 

20.2 17.9 
19.0 16.9 
17.9 15.9 
17.0 15.1 
16.1 14.4 

42.7 
36.6 
32.0 
28> 
25.6 

233 
21A 
19.7 
18.3 
17.1 

16.0 
15.1 
14.2 
13.5 ". 

27.5 25.7 23.9 
Zti.3 24.5 22.& 

22~ 

21.7 
20.8 
,u ,., 

22.0 
21.0 
20.' 
11.3 

". 

2Q.9 .....!!:!..1--:"".0,.l--:'0'5A:'+-:':='.':-' +-,1,,2~:C-1 
19.9 17.' 1&.3 14.7 13..1) 11.1 
19.1 17.1 lU 14..1) 12.5 11.1 
11.3 ..... lU lU 12..1) 10.7 

'" T. :'f~: 23.1 21.1 20..0 

t U 20.7 1'-3 , ... '" 
Loadllbove u llller hQrlwlI l. i Una. w ill I)roduoe maximum al lo.-able . beal' In ... ...t.. 
~ bckl .. lower borlZ()ll tallinei ... tII prod lloe u~ve deftecUou. 

0.07 
~17 

0.30 
OA' 

0.67 
0.91 
1.19 
1.51 
,.86 

2~5 

2.68 
3.15 
3.65 
4.19 

4.n 
5.38 
6.OJ 
6.n 
'A5 

8>, 
9.01 
9.85 

10.73 
11.64 

12.59 



, -"'lt r- , 
,--L_~t. 
I 0 I~'~ '.-- ' : : 
i' a 
d I 0 
'I 0 i . 0 --- " 'l 
I t ._ .... ' Iz , 0 , . 1 • , , __ ,-_ .i 

CHANNELS 
. AMERICAN STANDARD 

ESSENTIAL DATA 

MinImum Shoar 12,000 Pound, per 
Square Inc h 

'93 

CHANNEL 

[
13" 
12" 

DATA 

: illJ :G'rlp 
I --:~ •. , Maximum Bonding Stress 18,000 Pounds per Square Inch 

· '-b·" 

312.9 
.U 
16.7 
4,' 

292.0 .... , 
15.3 
4,' 

271 .4 
41.7 
13.9 

4.' 

258.9 
39.8 
13.0 

4.' 

ELEMENTS 

250.7 
38.' 
12.5 
4.0 

237.5 
36.' 
11.6 ,., 

196.5 

32.' 
••• 
'.5 

178.8 

" .• 
5.' ,., 

DIMEN SIONS AND GAGES IN INCHES 

161.2 ,.., 
5.' 
'.1 

143.5 
23.' 
4.5 
I.' 

128.1 
'1.4 
3.' 
I.' 

d 13 13 13 13 13 13 12 12 t2 

'" )i 

12 12 
b 4~ 4" 

I "" . "" I 3~ 3~ 
Grip ~ ~ 

4,. 4}i . ,. 4 3~ 3" 

" " " " ~ " ~ ~ ~ ~ ~ H 
3~ 3~ 3U 3% 2" 2" 
% ~ ~ ~ U % " '" )i 

,~ '" " ~ 
)i " 2" 2" )i )i 

f 10~ 10~ 10J,i 10Y,i 10J,i 1 0~ 10 10 to 10 10 
o 1 ~ 1}( IX 1-'" I U IX 1 1 1 

1~ 

1 1 
\I usunl 2Y,i 2J..<i 2).1 2Y.i 2J,i 2J,i 2 2 
g. 2~ 2~ 2~ 2~ 2~ 2~ 2% 2J,i '" 

1~ 1~ 
2~ 2~ 

r and o--Provlde UlIual working elelI.f"an(:N. 

M~ 

Vmu 
l min 
Ib 
Ibl 
B min 
R mu 
RA 
LRA 
WI.CA 
Q 

72 
123 
2.35 

15000 
I1 H05 
7.15 
80 
49 

5.89 
IS 
on 

MAXIMUM BEN DING MOMENTS, WEB RESISTANCES, ETC. 

~ ~ ~ 58 ~ 49 45 40 36 
105 ~ n ro ~ 1~ 91 n ~ 

2.57 2.86 3.11 3.32 3.74 1.81 1.97 2.20 2.57 
15000 15000 14602 14042 12852 15000 15000 15000 13631 
10(195 8400 7184 6276 4820 1132' 9480 71\!Ml 5216 
7.15 7.15 7.43 7.86 8.89 6.60 6.60 6.60 7.56 
~ D ~ ~ 33 N 62 ~ ~ 

~ « ~ ~ 30 49 49 40 ~ 

5.50 5.69 6.12 6.62 7.30 4.02 3.65 4.04 4.78 
15 15 15 15 IS 15 15 15 15 
~ ~ m ~ m ~ ~ ill m 

M mu _ M u. Dendlns M oment In KlpL VIDIIJ[ _ M u. Web Sh~ In Ki pol. 
Lm.In. _ Min. Span In toot t<I develop Vmas. 
tb _ Allo>rable Unit St...". tor Web Duckling In pouoo. ~ aquar'll 1I.(:h . 
tbt _ Value ot Web In Buekling per Ineh ot ICI'\I!th. In poundl. 
n min _ M in. E nd Dearing In Inc heal.o develop Vmax. 

32 
40 

3.19 
11165 
3126 

'.90 
20 
22 

5.84 
IS 

25' 

Rrnax _ M u. End Reao;:t lon In Ki pol wM:n D _ 3J.i In(:hN. 
RA _ Mu. Value of S h.p Rlveu In KlpoI lo oae OocmecUoo. S«1ea A. See INC* or 00nD«'t1ooa. 
LRA _ Min. Span In t oot t<I develop RA. 
W t.OA _ W" llI h t in pounds ot oo.e Conn«1.1on Serlea A, Ind udlng W eb Rlveu. 
Q _ Coetnclent of St.rength _ 12 8, . ,. 

T o obtain safe u.niIormly dllotributed 1<*1 In KlpoI, dlrlde Q bJ' the nlqu ll"l!ld _ 1)&0 In foot. 



'9' 
r-CHANNEL CHANNELS 

AMERICAN STANDARD 10"[ 
9" ALLOWABLE UNI FORM lOADS IN KIPS 

LOADS AppllUblo onl)l who .. _ tlon . .... bn eed oga ln l t ' a t. ... 1 d.tlectlon . 

,~ 

" ,~ 

2 
3 
4 
5 

6 
7 , 
9 

10 

" 12 
13 
14 
15 

16 
17 
18 
19 
20 

~or unbr ...... _ tlo .. o .... ' . I ... d . mul l boo ... duc"', _ pagl 116 

Maximum Bending Stress 18,000 Pounds per Square Inch 

~5 3~ 3 1 1~ )I 2%~ ~5.3 2S le:o 9" It i£i"t!=,4 :z: 
LIlt. Lb.. L1t1. Lb.. lbt. L.bt. Lba. Lbo. Lbt. --- ------ ---
196.8 161.5 1211.2 132,2 88.8 

138.3 123.6 -;-oa:g -!LL...2!L.. ~--ao:a ........!!.:!.. ~ 0.01 

1
= ~ = ~ ~ = ~ ~ ~ ~7 
69.1 61.8 54.4 47.1 40.1 47.0 40.4 33.8 31.5 0.30 

~ - I ~ = ~ ~ = ~ ~ ~ 

46.1 41.2 36.3 3lA 26.8 3lA 26.9 I 22.5 I 21 .0 0.67 
39.5 35.3 I 31 .1 26.9 22.9 26.9 23.1 19.3 18.0 0.91 
34.6 30.9 27.2 I 23.5 20.1 23.5 20.2 I 16.9 15.8 1.19 
30.7 27.5 24.2 20.9 17.8 20.9 17.9 15.0 14.0 1.51 
27.7 24.7 21.8 18.8 16.1 18.8 16.2 13.5 12.6 1.86 

25.1 
23.0 
21.3 
19.8 
18.4 

17.3 
16.3 
l U 

14.1 ,,. 

22.5 
20.' 
19.0 
17.7 
16.5 

15.4 
14.5 

I 
19.8 J 17.1 
18.1 15.7 

16.7 1 '4.5 
15.6 13.5 
14.5 12.6 

14.8 
13A 
12.3 
11.5 
10.7 

I 
13.6 11.8 10.0 
12.8 11.1 9.4 

17.1 
15.7 
14.5 
13.4 
12.5 

14.7 12.3 11.5 
13.5 1 11.3 10.5 
12.4 1M 9.7 
11.5 9.7 9.0 I 
10.8 9.0 8.4 

-'''''''::''''1-,10::;.,:--1:-.:,::.4:... ~I 
11.1 8.5 M 1 " 
10.4 t.O 7.5 7.0 

I 
:~; 1~~ ~ 

1204 10.' 104 ;;; , 
'" ,.., 

• .• 8.5 7.1 1 8.5 

2.25 
2.68 
3.15 
3.65 
4.19 

4.n 
5.38 
6.03 
'.n 
7A5 

Loads abovo uppOr horizontalllnOl wlll produoo maximum allowablo shoar In wobs. 
Loa.ds below lower hOl'lzonUll llnflll w ill produce exCOlllive doOoctlons. 



CHANNELS 
AMERICAN STANDARD 

~ 
CHANNEL 

ESSENTIAL DATA 

Maximum Shear 12,000 Pounds per 
Square Inc:h 

-

[ 10" J 9" 
DATA 

Maxlm\.lm Bendl"1J Stress 18,000 Pound. per Square Inch 

-

1 1'1 

5 ", 
I .. 
S .. 

d 
b 
I 
P 

• 
Gllp 
f 

• 
g usual ,. 

115.2 
23.0 , .• 
1.9 

103.0 
20.6 

'.0 
1.7 

90.7 
11.1 
3.' 
1.5 

ELEMENTS 

78.5 66.9 
15.7 13.4 
2.8 2.3 
1.3 1.2 

70.5 
15.7 
3.0 

1.' 

60.6 
13.5 ,. 
U 

SO.7 

n .3 I 1.9 
1.0 

DIMENSIONS AND GAGES IN INCHES 

10 I 10 3~ 3~ 

" " J> J> 
2~ 2~ 

» » 
8}i 8}4 

>l ~ 
1 ~ 1 ~ 
2~ 2% 

' 10 

'» » 
J> 

' Ii » 
8X 
» 

l jj 

'» 

10 ! 10 9 9 9 
2~ 2~ 2" 2,.. 2}i ii i ~ u ~ " J> )' J> J> J> 
2n 2~ 2,. 2" 2" 
~ Ji M ~ Ji 

8y! 8M: 7}{ 7~ 7.1{ 
}i }i ~ ~ ~ 

l }i 1.J.Al 1M l }i I ~ 

='''»''--'----'''''»'--'----''''»'-..L---,' ",»c.. -.ill. 
t and o--I'rovldu usu,,1 working c1cllraneea. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M "'" V"", 
L min 
fb 
fbI 
B min 
Ron" 
RA 
LRA 
WI.CA 
Q 

35 
98 

lAO 
lSOOO 
12300 
5.SO 
74 
65 

2.12 
15 
'76 

3t 
81 

1.53 1_ 
10095 

5." 
6t 
65 

1.90 
15 

247 

27 
63 

1.72 
lSOOO 
7890 
5.SO 
47 
55 

1.97 
15 

217 

24 
45 

2.07 
14609 
5537 
5.71 
33 
40 

2.36 
15 

188 

'" 29 
2.79 

11401 
2736 
8.03 
16 
25 

3.22 
15 

161 

24 
66 

lA3 
lSOOO 
9180 
4.95 
53 

" 1.47 
15 

188 

'" " 1.67 1_ 
6720 
4.95 
39 
47 

1.72 
15 
162 

17 
3t 

' .20 
13509 

" .. 5.75 
22 
30 

2.26 
15 

136 
Mmu: _ Mb. Dendlng Moment In KJJ)6. "rna" _ Mu. W eb Shear In KI.-. 
L mln _ Min. Spa.n In rOOG to de,oel0f. Vm&J:. 
tb _ AUo",.ble Unit StroRl for W eo iluckllng In pounds Iocr sqUMO Inch. 
fbt _ Value of Web In Buckling per Inch of Icn3th, In pounds.. 
D mIn _ Min. Y.nd Rearing In ino=/wo! to develop Vrnu. 

47.3 
10.5 
1.' 

0.97 

, 
' 30 
)( 

30 
'» 
J> 

7)( 
)i 

l li 
-'!L 

16 
25 

~" 
11 917 
2741 
6.81 
16 
24 

'.63 
15 
126 

Rrnu _ ;\Iu . I-: nd Reaction In KI~ whoo n _ 3 ~ In<::bea:. 
RA _ Mu. Va lue or Shop Rlveteln KI~ In one Clonnflctklll &r\cIo A. floe paj(e or OOnnec:UOWl. 
I. RA _ Min. Span In ree~ to defflop RA. 
Wt..OA _ WelJlM In poundR or one OOnnec:tloo Serle. A. Including Web fUveu. 
Q _ Coeitlelcnt or Strength _ 12 8,-,. 

To obtain llafe uniformly distributed load In KI~. dlvWe Q by the requirM IJI)a.n In root. 



, .. 
CHANNEL CHANNELS 
8"[ AMERICAN STANDARD 
7" ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Applleabl. o nl, whon .... t lo n l .... bra<ad aDalnn laUo'l r ".fI~tl .. n . 
For unb ... o:4>d ...,tlon,u'. 'oad, mUlt'" Nd .. oed, _ palla 1'6 

Mallimum Bending 5tre .. 18.000 Po unds per Square Inc h 

No ....... OtoP\IIaIOCI""", Width w .......... root .... C 5 8" x 2 " C . 7" :II 2 " """"'" ,. • ,~ 21.25 18.75 16.25 13 .75 U .S 19.75 17.25 14.75 12.25 ' .S D,II .. IIOII 
u.. UN. u.. UN. u.. ... .... u.. u.. u.. --
111.2 .... "" 

.., , .. , ... ... .... , 71A 65~ 59.7 53~ ..., 56.7 51.5 46A .1> ,.., 0.01 

I 
, 47.6 43.7 ,,~ 35~ 32.3 37~ 34~ 30.9 27.5 24. 1 0.11 
4 35.7 32~ 29.' 26.' 242 28~ 'U 232 20.' 18.1 '.30 , 28.6 262 23.9 21.5 19.4 22.7 20.' 18.6 ,,~ 14.5 0.7 

• 23.8 21.9 19.9 17.9 16.2 18.9 17.2 15.5 13.7 12.0 0.67 
7 20A 18.7 17.0 15.4 13.8 162 14.7 13~ 11> 10.3 0.9 1 

• 17.9 l SA 14.9 13A 12.1 14.2 12.9 11.6 1O~ ••• 1.19 
9 15.9 14.6 13.3 11.9 10.8 12.6 11 .4 10.3 92 ••• 1.51 

10 14~ 13.1 11.9 1M 9.7 11.3 1O~ 9~ '.2 7.2 1.86 

11 13.0 11 .9 10.8 9.' ••• 10.3 9A 'A 7.5 '.6 2.25 
12 11 .9 10.9 9.9 ••• '.1 9.4 8.6 7.7 6.9 6.' 2.68 
13 11 .0 10.1 9.2 •. , 7.5 ., l .' ••• U ... 3.15 
14 10.2 9A 8.5 7.7 6.9 .. l.' U U .., 3.65 

" ... L1 .. U ... U U U " u 4.19 

16 u " U L1 •• 4.77 
17 ... l.l ,. L1 .., ~. 

l.oad8 above upper horlzolltalllll'" '11'111 produ~ maximum allo .... able .bca:r In 'll'et... 
Loa.dJ1 boiow low ..... horlzon"'-! lin ..... will produco O.l~VO dcfloctlonl. 



'.7 

, -. '>r-' , CHANNELS CHANNEL 

• , 
AMERICAN STANDARD [8" 

tb 7" 
ESSENTIAL DATA 

DATA 

, 1, : I" Maximum Shear 12,000 Pounds per 

:, ~:~tiP 
Squa. re Inch 

Maximum Bending Stress 18,000 Pound s per Square Inch 

Nominal Ollllh and Fli ng. WI~tb Weltht .... , FOOl 

Notation C 5 8" X 2~" C • 7" X 278" 
21.25 

I ~5 1 16.25 13.75 1 11.5 1 19.75 1".25 I 14.75 1 12.25 ••• u.. ""- '-"'. Lb. . Lb •. lbt. LbL LbI. "". 
ELEMENTS 

1 ,-, 47.6 43.7 39.8 35.8 32.3 33.1 30.1 27.1 24.1 21.1 
5 ,-, 11.' 10.9 ••• ••• '.1 ••• ••• 7.7 ••• • •• I ., 2.2 2.' 1.' 1.5 1.3 1.' 1.' 1.' 1.2 0.98 
5 ., 1.1 , .• '.94 0.86 0.79 0.96 0.86 '.79 0.71 ' .63 

DIMENSION S AND GAGES IN INCHES 

d • • • • • 7 7 7 7 7 
b 2% 2)l 2» 2% 2)4 2)l 2% 2% 2Jii 2» 
I ,. )l % % % % )l Jii Jii Jii 
p % % % % % % % % % % 
•• 2» 2» 2» 2» 2» 1» l )i l )i 1» l )i 
Grip » » » % % » » » % % , 6.)4 ' % ' % ' % au ' )l ' )l ' )l ' )l ' )l 
• )i )i )i )i )i Jii Jii Jii Jii Jii , usual 1)l 1)l 1)l 1% 1% 1)l 1)l l J4 1).4 l Ji 
g, 2X 2Ji 2Ji 2Ji 2Ji 2 2 2 2 2 

rand o-Provlde Ulual working clearances. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES. ETC. 

Mm~ 18 16 15 14 12 14 13 12 10 9.0 
Vm~ 56 47 38 29 21 53 44 35 26 18 
L min 1.29 1.40 1.57 ,.. 230 1.07 1.17 1.31 1.57 2.04 
fb 1_ 15000 15090 14606 12493 15000 15000 15000 15000 13135 
fbI 868' 7305 5925 4425 2748 9435 7860 6285 4710 2758 
B min 4.40 4.40 4.40 4.57 5.69 3.85 3.85 3.85 ,., 4.65 
R max 48 40 33 24 15 50 41 33 25 14 

RA 61 51 41 32 23 32 28 22 16 11 
LRA 1.17 1.28 1.45 1.69 2.11 1.76 1.84 2.10 2.59 3.27 

Wt.CA 15 15 15 15 15 a a a a a 
Q 143 131 119 lOa 97 113 103 92 83 72 
?fma>; M ax. Bending Momont ln K It':, Vrna.x _ Max. Web Shear In Ki ps. 
L mLn = Min. S~ in f oot to dovol0r. mal(, 
fb = Allow", )\0 Unit 81...,... for .... eb Buckling In pounds per IIquaro InCh. 
fbt = Value ot Web In Buckling per Inc!> o f leng th . In pOu nds. 
B m in "'" " l in . E nd Bearl0Fc In Inctlco! to d avelop Vmu. 
Rtruu ; = M IU. E nd React. on In KIpS when B = 3 J.i InChos. 
RA """ Max. Value of Shop RI\'c\.IJ In Klp/lln one Connection Serlos A. See page of Connections. 
LRA = Min. Span In foot to develop RA. 
Wt.OA = W eight In pounds of on6 Connection SCI"iOll A, Including W eb Rh'ets. 
Q _ Qo.cffid ent of Ii! l t<>TIg lh _ 12 th·, . 

T o obtain oare u nifo rmly d istributed load In Kips , dl vldo Q by the requ ired span In foot. 
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CHANNEL 
CHANNELS 6"[ AMERICAN STANDARD 5" ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Appllea"'. only wh~n _ tlon l .... IIneed 1IIIInst 'a_a' d . n.ctlon. 
"0' .. "lorK..:! _ t lon , .. "10.<1, ,",,,, boo Nduced, _ pIg' 116 . 

Maximum Bending Stress 18,000 Pound$ per Squ. re Inch 

- I Nominal D~ ... 1 Fl,",. Wldtll w.lvtlt"" r OIl - C 7 6" x 1Ji" C8 5" ]I 1 .. """~ • • 'H' 15.5 LI • 10.5 ' .2 U.S j 9 • ' .7 0 ..... ' ... 
UN. UN. .... _ UN. ~~ UN. ---

I--:-~, 

I .... 
1 nA .... ~, .... 49.7 •• O~, , 38.' 34.5 3~1 ".0 'U '" 17A 0.07 
3 25.9 23.0 20.1 17~ 16.6 14.1 11.9 0.17 

• 19.5 17.3 15.1 13.0 12A 10.6 8.' 0.30 
5 15.6 13.8 12.0 10.4 ••• 8.5 7.1 0.47 

• 13.0 11.5 10.0 8.7 8.3 7.1 5.' 0.61 
7 11 .1 ••• 8.' 7A 7.1 '.0 5.1 0.91 
8 ' .7 

iJ 
7.5 '.5 6.' 5.3 ••• 1.19 

• ' .6 7.7 6.7 5.' ... u ... 1.51 
10 

I 
7A I 8.' 6.0 5.2 ... u ... 1.86 

11 I 7.' U U U U ... u 2.25 
12 ... u ... u '.68 
13 ... u u ... 3.15 , 

LoadIabove upper horlsonl6l l1nel will produce ,na.umum allo_bl(l _bear In webI. 
LoadlI belO'll' lowor horiaont.a.l UOell "IU produoo 8lI.ce.I,oe deftect!ou.. 



, .. 
-... !' r·· CHANNEL 

.. -1- p-:tp CHANNELS [6" ; ;-- '(J AMERICAN STANDARD ' , 5" ! I 0 
d I 0 ESSENTIAL DATA 'I 0 DATA I ,_ '_."l 
i t._ .' 9z Maximum Shear 12,000 Pounds per , 0 , . .• , 
t __ ..- .t Square Inch 

: igJ iGrlp 
t ":~·.·": Maximum Bending Streu 18.000 Pounds per Square Inch 

~' -b-J -Nominal O",th . nd f1_ WkI_W. !tht "' Foot 

C7 6" II: 11 " C' 5 /1 X 1 3 " ...... 
15.5 13 I 10.5 T '.2 U.5 • '.7 "'. u.. u.. u.. "'. u.. "'. 

ELEMENTS 

I 1'1 19.5 17.3 15.1 13.0 lOA ••• 7A 
S 1-' '.5 5.8 5.' 4.3 U 3.5 3.' 
I ,-, U U 0.87 0.70 0.82 '.64 'A. 
S I-I '_73 0.65 0.57 0.50 '.54 'A5 '-'8 

DIMENSIONS AND GAGES IN INCHES 
--

d • • • • 5 5 5 
b 2J.4' ' » ' » 1 ~ ' J> l )i 1~ 
I ,. J> % » » % % 
p % % % % % % % 

" lli lY4 1 ~ l li I» I» 1% 
Grip S S S % % % % 
I 4» 4» 4» 4» 3~ ' li ' li , li li li li S S % 
g usual IS IS lJi l Ji lJi lJi lJi 
g. , , , , , , , 

rand o-- l'l'()vlde usua l 'H>rklng eiearallCUII. 

MAXIMUM BENDING MOMENTS, WEB RESISTANCES, ETC. 

M m", , .• '.7 7.5 6.5 6.' 5.' 4.5 
V m'" 40 31 23 t4 " 20 11 
L min 0.97 1.11 1.33 1.79 0.87 1.08 1.58 
fb 15000 15000 15000 13846 15000 15000 14625 
fbi 8385 6555 4710 '''' 708. 4875 '779 
B min 3.30 3.30 3.30 3.70 2.75 2.75 2.85 
R mru< 42 33 24 t4 34 23 13 
RA 29 23 16 11 25 17 10 
LRA 1.34 1.51 1.88 2.35 0.98 1.24 U. 
WtCA • 8 • • • • • 
Q 78 70 60 " 49 42 36 
Mmu =- MaJ[. Bending Moment In Klr,. VmaJ[ =- Max. W eb Sbear In Kips. 
Lmln = M in . S~n In t oot to devel0f. ma.x. 
Ib == Allo ... a Ie Unit Sl!'C8!l for \\ eb Bucldlng In rf.nd8 ller lIq uare inch. 
Ibt = Vatu" of Web In B uckling IICI' Inch o f Icngt • In pOunds. 
n min = Min . E nd n earing In Inches t() d ovelop Vma.x. 
R mu = MaJ[. End Reaction hi KI11II ... hen B = a ~ Inches. 
RA = "'1aJ[. Valuo of 8hol) Rivets In Klpllin one Conneetlon B<lrles A. SeEt page o f Con noc::tlon8. 
LRA = Min. Span In tOOt t() develop RA. 
W t.OA "'" Welllht In pOunds ot on" Conn""tlon Series A. Including W eb Rivets. 
Q =- Coefficient o f Strength =- 12 8,- ,. 

T o obtain . fo u niformly dilltrl buted load In J:{lpII. divide Q by t he nqulrOO. 81N1on In foot. 



2" 
CHANNEL 

CHANNELS 4"[ AMERICAN STANDARD 3" 
ALLOWABLE UNIFORM LOADS IN KIPS 

LOADS Applicable onl), whe .. _tlon .... br ...... agllnn late.el deneetlon. 
For .. "braced .... t10n. &af.loade mUlt b ... ducocl, _ peg. 116 

Maximum Bending Stren 18,000 Pound, per Square Inch 

NOmiNOI D~th.nd fllfltO Width- Weigl'll.,... FlMlt 
,~ 

C9 4" X 1ti" ClO 3" II l!i" 
.,.,..~ 

'" • 'M' 7.25 6.25 5.' • 5 4.1 ~.-""- ~. ~. UN. ""- co,. 
~., ••• '" 1 27.3 n.' ,u 16.4 14.7 '" '.02 , 13.6 12.5 11.4 8.' 7.' '.5 0.07 , 9.1 8.' 7.' 5.5 4.9 4.4 0.17 

4 '.8 .. , 5.7 4.1 '.7 ,~ ,~, 

5 5.5 5.' 4.' ,., ' .9 ,~ 'A7 

• 4.5 4.' ' .8 " u u 0.67 
7 '.9 , .• ,., U " ... 0.91 
8 u '" u u ... u 1.19 
9 u u u 1.51 

10 u u u 1.8. 

Load. above upper borLZQlltal Uut'8 will pl"Oduco maximum 0110 ... 010 shear In webs. 
Lo::ads belo ... lower horizontal Un(ll: "III produce e>:QOI8Ivo dctloet1ona. 



20' 

-"!r- CHANNEL 
.. ..1. p :; CHANNELS , 0 ' --lP 

[ 4" , .-, , 
AMERICAN STANDARD ' , 3" , , 0 

d , 0 ESSENTIAL DATA , I 0 DATA , , . 
OJ: 

, ... :Iz Ma:d mum Shear 12,000 Pounds per , , , , , 
t..-r .t Square Ineh 

: ,ig; iGrlp 
1 ";~ ·.·1 Maximum Bonding Stress 18,000 Pounds per Squaro Inch 

~-'b'" 

No ...... D,"" and F1artp Wldttl Welpt .... F_ 

C. ( " x 1 " C ,. 3" II 1 'i" NOUotitn 7.2, ' .25 '-' I • I 
, 

I u ... ... ... ""- ... ... 
ELEMENTS 

I '-I .. , 4J 3.8 2.1 1.8 I.' 
S 1-' 2.' 2.1 I.' 1.4 1.2 1.1 
I .. D.44 D~' 0.32 0.31 0.25 0.20 
S .. 0.35 0.32 0.29 0.27 0.24 0.21 

DIMENSIONS AND GAGES IN INCHES 

d • • • 3 3 3 
b '" ' M '" '" ' )l '" , 

" " " M ~ " , 
" " " ~ ~ ~ ., 
'" '" 1~ ,~ 1~ 1~ 

Grip " 
,. 

" ~ ~ ~ , 
2" 2" 2~. ," '" ," , 
" " " " " " 9 usual , 1 1 % % )j 

g. l U 1 ~ ," 
rand o--I'rovldetl Ul uaJ "(Irking (:Iearanee. 

MAXIMUM BENDING MOMENTS. WEB RESISTANCES, ETC. 

M """ 3.' 32 2.' 2.1 1.8 1.7 
V max 15 12 ~, 13 '.3 '.1 
Lmin 0.90 1-116 1~ D." D.78 1-06 
Ib 15000 15000 15000 15000 '5000 '5000 
Ib, 4600 3705 2700 534D 3870 2550 
B min 2~D 2~ 2~ 1.65 ,., ,., 
R m" 22 17 12 23 16 11 
Q 28 25 23 17 14 13 
"lmax _ Mu. lJendlng Moment In K1C". Vmu - M"". Web Slmar In Klpa. 
!.ruln _ M\Il_ S~an In roo~ to deVl'I0.,v Ilmx. 
rb _ AUowa 10 Unl~ Stn'l68 tor"\ eb Dueklln(ll: In pounds per "'IUS", Inch. 
rb~ _ Value of Web In Duckling per Inch ot lenGth. in pounds. 
D _ Min. F.nd n eariur.ln Inches to develop Vm .... 
Rmax _ l\I .~. End React on In KI p/! wh()n IJ _ 3)i Incoo.. 
Q _ OoeIDek!nt or Stron,gth "'" 12 9,·, . 

To obtaLn ate unltormly dloltribut.ed La..d. Ln Kips. d ivide Q by the requ ired 'pan in toot. 

, 
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L Allowable Un iform Loa d In Kips 

N . .. t~.1 "" •• Par allel to Sh ol"U' l.eog 

LOADS Appll~bl. on l), when ...".lon ...... rlgldlJ' .. cu .... d .;.I""t 
late. al d.n ... tlon 

Madmu m Bendi ng Stress 18,000 Pounds pe r Sq uare Inc h 

,,~ Muh ... mSpan ,,~ M .. lmum $lIIn 
S~ 360 a Oeneclion .... 380 t o.ntctlon 

51 •• , Thkl<I>H1, SU,. Thlekn-. 

,""" ,..," s.<, "', Lenglh, 
,..,- , .. " s., s.<, Ltnilll'l. ..... Coo, ,., .. ~ ..... ,., . 

1 181.32 9.47 19.2 1 93.96 7.02 13A 

'" 171.24 8.91 19.2 '" 88.92 6.61 13.5 

Ji 16Q.92 8.34 19.3 Ji 83.76 6.19 13.5 

'" 150.60 7.n 19.4 '" 78.60 5.78 13.6 

". l4 140.04 7.19 19.5 l4 73.20 5.35 13.7 
% 129.24 6.61 19.5 % 67.80 4.92 13.8 
% 118.44 6.03 19.6 • x3}i % 62.28 4.49 13.9 

" 107.40 5.45 19.7 " 56.64 4.07 13.9 
% 96.24 4.86 19.8 % 50.S8 3.63 14.0 
Ji 8 ... 4 4.27 19.9 Ji 45.00 3.19 14.1 

li 39.00 2.75 14.2 
1 164.28 '.50 17.3 J' 32.88 2.30 14.3 

" 155.28 8.93 17.4 
Ji 146.16 8.37 17.5 

" 136.80 7.80 17.5 Ji 59.88 5.08 11.8 

l4 127.32 7.22 17.7 " 56.28 4.74 11.9 
8 ,3% 

% 11 7.60 '.64 17.7 l4 52.44 4.39 12.0 

li 107.76 6.06 17.8 % 48.60 4.04 12.0 

" 97.80 5.47 17.9 5 ,4 li 44.76 3.70 12.1 

% 87.n 4.88 18.0 " 40.68 3.34 12.2 

iii 77.40 4.28 1 ~1 % 36.60 2.98 12.3 
iii 32.40 2.62 12.4 

1 126.96 8.25 15.4 % 28.08 2.26 12.4 

% 120.00 7.78 15A 
)i 113.04 7.28 15.5 Ji 58.56 5.10 11 .5 

" 105.84 6.78 15.6 

" 54.96 4.75 11 .6 
~i 98.64 6.29 15.7 % 51.36 4.41 11 .6 , X 3,K % 91.20 5.79 15.8 % 47.64 4.06 11.7 
% 83.64 5.28 15.9 % 43.80 3.71 11.8 

" 75.96 4.n 15.9 5 ,3% 

" 39.84 3.35 11.9 
% 68.16 4.26 16.0 % 35.88 3.00 12.0 
iii 60.12 3.73 16.1 iii 31.68 2.63 12.1 
li 51.96 321 l U % 27.48 2.26 12.1 

1 96.24 7.02 13.7 % 23.28 1.91 12.2 

'" 91.08 6.59 13.8 
Ji 85.80 6.18 13.9 " 53.40 4.75 11.2 

" 80.40 5.76 14.0 l4 49.92 4.41 11.3 
% 75.00 5.35 14.0 " 46.32 4.07 11.4 

6 ,4 % 69.36 4.92 14.1 % 42.60 3.n 11.5 
li 63.n 4A' 14.2 5 ,3 " 38.76 3.35 11 .6 

" 57.96 4.06 14.3 % 34.92 ~1lO 11 .6 
% 52.08 3.63 14.4 iii 3o.g6 2.64 11.7 
iii 45.96 ~18 14.5 li 26.88 2.28 11.8 
li 39.84 2.74 14.5 " 22.68 1.91 11 .9 



UNEQUAL ANGLES ANGLE 

L A llowable Uniform Load In Kips 

Neutra l A.d . Pnalle l to S hort.r Lilli 

AppUc.oo b i. only whe n .... tlon ..... rigi d ly .... ....... allalnn LOADS 
lat eul defl .. tlon 

Maxim u m Bendi ng Store" 18,000 Pounds per Squa re Inch 

,,- Maximum Span 1 Foot M .. t ..... mS_ ,- 360 • Oofleetlon S_ 360 • Deflec:tloon 

"" Thlck..-. "'- Thlckn-. 

'~M Iodl .. ... , .. Longlh, 
,~. ,~. ... ,." ""' .. .... .... ,., .... .... ,., 

" 43.44 4.26 10.2 " 13.80 1.95 7.1 

" 40.56 3.95 10.3 li 12.48 1.74 7.2 

" 37.68 3.63 10.4 3 " li Ii 11.16 1.54 7.2 
% 34.68 3.32 10.5 % 9.72 1.33 7.3 

4~ )1.3 " 31.68 3.01 10.5 % 8.28 1.12 7.' 
li 28.44 2.68 10.8 ){ '.n 0.90 7.5 
Ii 25.20 2.36 10.7 

% 21.96 2.04 10.8 li 12.00 1.75 '.9 n; 18.48 1.70 10.9 Ii 10.68 1.54 '.9 

35.04 3.71 9.5 
3 ,2 % 9.36 1.33 7.0 

" " 7.92 1.12 7.1 

" 33.00 3.47 9.5 ){ 6.48 0.90 7.2 
% 3O.n 3.20 9.' 
% 28.20 2.91 9.7 

% 8.40 1.45 5.8 • ,3% " 25.80 2.64 9.8 
li 23.16 2.35 9.9 Ii 7.56 1.28 5.9 

J. 20.64 2.08 9.9 % 6.60 1.10 '.0 

~~ 18.00 1.80 10.0 2Ji )( 2 " 5.64 0.93 6.1 

% 15.12 1.50 10. 1 ){ '.56 0.75 6.1 

,,~ 3.48 0.56 6.2 

" 34.44 3.76 9.2 2.40 0.38 6.3 

" 32.16 3.48 9.2 
% 29.88 3.20 9.3 Ji 5.28 0.92 5.7 
% 27.60 2.93 9.' 2~ 1 1 ~ ){ 4.32 0.75 5.8 

, 3 " 25.20 2.66 9.5 ,. 3.36 0.57 5.9 • % 22.68 2.37 9.6 
Jii 20. 16 2." 9.7 

~ < .. 1.30 5.0 
% 11.52 1.80 9.7 5.76 1.13 5.1 

~ 
14.76 1.51 9.8 2U J( 1 ~ % 5.04 0.98 5.2 
12.00 1.22 9.9 

" " 4.32 0.83 5.2 

I 

8.1 
){ 3.60 0.68 5.3 

~ 
26.40 3.25 ,. 2.76 0.51 5.' 24.60 3.00 8.2 

% 22.92 2.77 8.3 % 4.08 0.88 '.8 % 21.12 2.53 8.3 

~ 3.48 0.74 ' .7 
3~ J(3 " 19.32 2.30 8.' 2 " % 2.88 0.60 '.8 

)j 17.40 2.05 8.5 ,. 2.16 0.44 ' .9 
Ii 15.48 1.80 8.6 )j 1.60 0.30 '.9 
% 13.56 1.57 8.7 

" 11 .52 1.32 8.7 
2 1 1U ){ 2.75 0.60 '.8 ){ 9.36 1.06 8.8 

" " 2.12 0.45 ' .7 
% 22.20 2.78 8.0 
% 20.52 2.55 8.1 ){ 2.11 0.51 ' .1 

" 18.72 2.30 8.1 1~ II U ,. 1.64 0.39 '.2 

~ 
16.92 2.06 8.2 )j 1.1 3 0.27 ' .3 

3~12~ 15.12 1.82 ., 
% 13.20 1.57 .. 

1 ~ I I U " 1.92 0.55 3.5 

~ 11.18 1.32 8.' ~ 1.58 0.44 3.8 
9.00 1.05 <8 D 1.21 0.33 3.7 

CCamegie swel CQmpany only. 



218 

ANGLE UNEQUAL ANGLES 
---1 Allowable Uniform Load In Kips 

N . .. t~.1 Ad. P ... II. ' to Lonpr lA!! 
LOADS AppU".bl. only whe n ...,tiona ..... rIgIdly .... .. red agalnlt 

lat .... ' d.nectJon 

Maximum Bending Stress 18,000 Pounds per Square Inch 

I FOOl M .. I .... ms...,. H~ Mul .... m s...,. ..... 3act. DeII .. tIod "". Thlck"-. "" " "-
.... 380 • OeIIoction 

""" ,~. ... $.or. ! _ Length, 
,~. , ... ... , ... L_gIII, ,.... Load Ft.l "" Coo' ,., 

1 107.G4 6.87 15.6 1 34.SO 3.91 &9 
9» 101.16 6.47 '" '" 32.88 3.66 9.0 
)i 95.28 6.06 15.7 )i 31.08 3.43 9.1 

'" 89.28 5.65 15.8 " 29.16 3.19 9.1 

• ,6 V- 83. 16 ~23 15.9 V- 27.24 2.96 9.2 

" 76.92 4.82 16.0 
6 ,3» " 25.32 2.72 9.3 

% 70.56 4.40 16.0 % 23.28 2.48 9.4 ,. 64.08 3.98 16.1 ,. 21.24 2.25 9.5 
» I 57.48 3.55 16.2 » 19.08 2.00 9.6 
J> 50.76 3.12 16.3 J> 16.92 1.76 9.6 

% 14.76 1.51 9.7 
1 36.24 3.92 9.2 ,. 12.48 1.27 9~ 

'" 34.20 3.67 9.3 
li 32.28 3.43 9.' 

)i 39.n 3.98 10.0 

" 30.24 3.19 9.5 
V- 28.20 2.94 9.' " 37.32 3.70 10.1 

• '3» 

" 26.04 2.69 9.7 V- 34.SO 3.42 10.2 

% 24.00 2.46 9.7 " 32.28 3.15 10.2 ,. 21 .84 2.22 9.9 5 ,. % 29.76 2.89 10.3 

» 19.68 1.9. 9.9 
,. 27.12 2.61 lOA 

J> 17.52 1.75 10.0 » 24.4'8 2.33 10.5 
J> 21 .72 2.06 10.6 

1 35.52 3.91 9.1 ~ 18.84 1.n 10.6 

'" 33.60 3.67 9.2 
li 31.68 3.42 9.3 )i 30.24 3.43 ••• 
" 29.76 3.19 9.3 

" 28.44 3.20 '.9 
V- 27.72 2.94 9.' V- 26.64 2.98 9.0 

7 ,3» " 25.68 2.71 9.5 

" 24.72 2.73 9.1 
~ 23.64 2A7 9.6 ~ 22.80 2.50 9.1 ,. 21.60 2.23 1 9.7 5 ,3» 

" 20.76 2.26 9.2 
» 19.44 2.00 9.7 

» 18.72 2.02 9.3 
J> 17.28 1.75 9.9 J> 16.68 1.78 9.' 
~ 15.12 1.52 9.9 ~ 14.52 1.54 9.5 ,. 12.24 1.29 9.5 

1 45.48 4.49 10.1 

'" 43.08 4.21 1 10.2 
li 40.68 3.95 10.3 " 20.88 2.73 7.7 

" 38.16 3." 10.4 V- 19.56 2.53 7.7 
V- 35.64 3Al 10.5 " 18.12 2.32 7.' 

6 ,. 
" 33.12 3.14 10.5 % 16.68 2. 12 7.9 
% 30.48 2.87 10.6 5 ,3 " 15.24 1.91 au 

" 27.72 2.59 10.7 » 13.80 1.71 ., 
» 24.96 2.32 10.8 J> 12.24 1.51 ., 
J> 22.20 2.04 10.9 ~ 10.68 1.30 8.2 
~ 19.21) 1.75 11.0 '" '.00 1.09 .3 



UNEQUAL ANGLES 

~ Allowable Uniform L.oad In Kips 

N.ut~al Ada P ••• lla' to Longa. Leg 

AppU..abla only wha n _ tlons ... rigidly _u_ alilaln ... LOADS 
, .ural deflection 

Mallimum Bending Stress 18,000 Pounds per Square Inch 

"~ I Mu'=m , . . I ,,~ Maximum 5!>1On 
S..... 360 . Dell«tlon ... 360 • Den .. 1lon .... 1'1IItkn ... , ___ _ __ 51 ... 'IlIl<I<n .... -

,~. 
Inch.. Sa:e Sala I Length, I 

In\!llu '''''. "', Safe I ltflt\ll' 
lad ~ Feel Coo, ~~ - -- --- ------

" 20.52 2.73 7.5 l1i 9.84 1.59 6.2 

~ 19.20 2.53 7.6 li 8." 1.42 6.3 
11.88 2.32 7.7 3 ,2li ~ 

7.92 1.25 6.3 
% 16.44 2.11 7.8 6.96 1.08 6.' 

4~ 13 l1i 15.00 1.90 7.8 l1i 5." 0.90 6.5 
li 13.56 1.71 7.' X 4.80 0.73 6.6 
J> 12.12 1.51 8.' 
% 10.56 1.31 8.1 li 5.64 1.11 5.1 
)1i '.00 1.10 8.2 J. I 5.04 0.98 5.2 

3 ,2 % I '.44 ' .85 5.2 

" 27.60 3.22 8.6 )1i 3.84 '.n 5.3 
li 25.80 2.99 8.' X 3.00 '.58 5.' 
% 24.00 2.76 8.7 
% 22.08 2.51 

I 
8.8 

I li 5.52 1.12 '.9 • ,3% l1i 20.16 2.27 8.9 

~ '.92 0.98 5.' 
li 18.24 2.04 9.' 4.32 0.85 5.1 

~ 16.20 1.80 ••• 2Y.; x 2 % 3.n '.n 5.2 
14.16 1.56 '.1 

% 12.00 1.31 9.2 X 3.00 '.58 5.2 
l1i 2.40 0.45 5.3 

" 20.16 2.74 7.' ell 1.62 0.30 5.' 

~ 18.84 2.53 7.' 
17.52 2.32 7.6 l1i 2.04 0.52 3.9 

% 16.20 2.12 7.' 2.J1 x 1)1 X 1.68 0.41 ' .1 

• ,3 l1i 14.76 1.92 7.7 % 1.32 0.32 '.1 
li 13.32 1.71 7.8 
J> 11.88 1.51 7.9 % 3.12 '.85 3.7 
% 10.44 1.31 7.9 lii 2.76 0.74 3.7 

~ I 
8." 1.11 8.' 2!.{ xl .J.<l % 2.40 '.63 3.8 
7.20 0.89 8.1 e % 2.04 0.53 3.9 

X 1.68 0.42 ••• 
" 19.80 2.74 7.2 lii 1.32 0.33 ••• li 18.48 2.53 1 7.3 
% 17.28 2.34 7.' % 2.40 0.65 3.7 
% 15.96 2.14 7.' % 2.04 ' .54 3.8 

~ 14.52 1.93 7.5 3.J.<l x 3 13.20 1.74 7.6 2 1l1}i X 1.68 0.43 3.' 

J> 11.76 1.53 7.7 % 1.32 0.33 ••• 
% 10.20 1.31 7.8 X '.90 0.22 ••• 
~ 8.64 1.10 7.8 

2 x IX" )( 1.16 0.35 3.3 6.96 .... 7.9 
C % '.90 0.27 3.' 

% 11.88 1.92 6.2 
% lU14 1.76 6.3 X 1.14 0.35 3.2 

~ 
10.08 1.59 6.3 1~ x I X" % 0.90 0.27 3.3 

3}i )(2~ 9.12 1.42 6.' II 0.62 0.19 3.' 
J> 8.16 1.25 6.5 
% 7.08 1.07 6.8 

1~ )( 17i l1i 1.36 0.45 3.' 

~ 
6.00 '.90 6.7 ~ 

1.12 0.36 3.1 
'.92 '.73 8.8 C ~ .. 0.27 3.2 

ICICameg\o Steel Company ouly . 
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ANGLE . EQUAL ANGLES 

L Allowable Uniform Load In Kips 

" •• nral A.d. Paranol to Eft ..... L.oov 

LOADS Applicable only .. "on _tJOnl ... ",Idly ............. In" 
1._.1 def\.nJon 

Maximum Bending Stl"ClU 18,000 Pound s per Square Inch 

,,~ MMl .... m Spu ,,~ M.uI ..... s.u - MO.Oolloc,IDn .... - .,.Dt ....... 
.~ ""'- """-,- , ..... .... s. • ....... , .... , .... s.. ..,. ..."" / 

"'" "'" '"' "'" .... ,", 
I f! 210.36 to.51 20.0 " 21.00 3.24 a3 
I ), 200.04 '.96 20.1 l4 25.32 3.01 ••• 1 189.60 9.40 20.2 " 23.52 2.76 '.5 

" 119.04 8." 20.2 % 21.72 '.53 8.8 
)i 168.24 8.28 20.3 

3~ x 37li " 19.80 ,.,. 8.7 
8 ,8 " 157.32 7.11 20.4 h 17.88 2.05 8.7 

l4 146.28 1.14 20.5 " 15.84 1.80 8.8 

~ 135.00 6.56 20.6 % 13.80 1.55 8.9 
123.60 5.98 20.7 1: 11.76 1.3 1 '.0 

" 112.08 5.41 20.7 9.48 1.05 ' .1 
h 100.44 4.83 20.8 % 15.60 2.16 7.' 

J. 14.28 1.95 7.3 

." )ji 
108.36 7.37 14.7 h 12.84 1.73 7.' 

1 !02.M .... 14.8 3 ,3 " 11 .40 1.52 7.5 

" 97.32 .... 14.9 % 9.96 1.32 7.8 
)i 91.56 6.12 15.0 " 8.52 1.12 7.8 

" 85.80 5.70 15.0 ){ '.96 0.90 7.7 

• ,. l4 79.92 5." 15.1 

~ 8.76 1.45 8.1 ,. 74.04 4.87 15.2 7.80 1.27 •. , 
% 67.92 4.44 15.3 % .... 1.10 •. , 
" 61.68 ' .02 15.4 

2~ x2~ " 5.76 0.92 '.3 h 55.32 3.58 15.5 ){ '.68 0.74 • .4 

" 48.84 3.14 15.5 

" 3.60 0.55 ' .5 % 42.36 2.71 15.6 ).! 2.40 0.37 ••• 
" 4.80 1.00 '.8 

1 69.60 5.73 12.1 % 4.20 .86 '.9 

" 65.88 5.39 12.2 , 
" " 3.60 .n 5.0 

li 62.04 5.05 12.3 ){ 3.00 .59 5.1 

" 58.20 4.71 12.4 " 2.28 .,5 5.1 

~ 
54.38 .... 12.5 )i 1.56 .30 5.' 

5 " 50.40 ' .02 12.5 

" 2.76 ... '.3 % 46.32 3.68 12.6 ){ 2.28 .52 ••• n 42.1 2 3.32 12.7 1~ It 1~ 

~ 1.68 .38 ... 37.80 , ... 12.8 1.20 .26 '.8 33.48 2.61 12.9 
% 29.04 2.25 12.9 % 2.28 ... 3.5 .. 1.94 . .. 3.' 

l Mx 1M )< 1.61 .44 3.7 

" 36.12 3.n '.7 ~ 1.25 .33 3.8 
l4 ".n 3.45 '.8 0.86 .22 3.' 

" 31.32 3.18 9.8 . 
" 1.31 ... 3.0 

% 28.80 2.91 9.9 

" 28.28 2.63 10.0 lJ-i x l J-i ){ 1.09 .36 3.0 • " J1 23.64 '.34 10.1 " 0.85 .27 3.1 

21.00 '.05 10.2 ).! 0.59 .18 3.' 

S 18.24 1.78 10.2 )< 0.67 .28 ~. 
15.48 I." 10.3 1 " ~ 0.53 .22 , .• 
1UO 1.21 1M 0.37 .15 ' .5 

C CArrMIIle Steel Co'n~,. only. 



TEES AND ZEES TI Allowable Uniform Load In Kips 

N."t~.1 A...10 Paranat to Flanll" 

Appll"able only ,,"en ...,tlona ... rlgl61y """,,,red .Ialnn. 
LOADS 

tata. al d.tlectlon 

Maximum Bendi ng Stress 18,000 Pounds pel' Square Inch 

TEES 

1 root M .. I ..... '" Span .. , ,,~ Molmum_ 
Sl .. WII",. .... 360 K Deft.1ion WoIght .... 360 l DtlltcU.n 

Flange. ~ ""'~ . ~ 

Slim, ' ... ... ... , ' ..... Stem, ' .... ... , "', l ... glll, '"'. ....... 
Uo< Uo< ,., ,"' . ....... 

~. Co" 'N' 
C6J4 X 67! 19.8 59.40 3.50 17.0 e, " li 13.6 13.55 1.60 •. , 
• ,. 13.5 24.24 2.40 10.1 '" " 11.5 12.75 1.59 '.0 

• , , 15.3 31.56 3.05 I 12.3 • ,. 10.5 lB.96 1.85 10.3 • , :fi 11 .9 29.16 2.33 12.5 
3 " 7.' 10.32 1.36 7.6 ". " 14.4 30.48 2.72 11.2 

3 ,3 6.7 '88 1.16 7.7 ." , ' )< 11.2 23.76 2.08 11.4 

2).1 X 2~ 6.' 7.08 1.14 6.2 • " '.2 10.80 1.36 7.' 

". , 3 7.' 9.24 1.15 '.1 
2.% X 27! '.5 6.00 0.95 6.3 • , Z» '.5 7.44 1.11 6.7 

2.J4 J 2~ ••• '.92 0.88 5.6 CO , Z)< 7.2 6.36 0.94 6.6 

2}4 X 2Y.t, • .1 3.84 0.67 '.7 
.,3 I ~}1 6.1 6.24 0.9S 6.5 

2)1 X 1 6.1 '.64 1.16 7.' 
2 ,2 '.3 3.72 0.75 5.0 Cl j1 x2 2.45 2.34 0.48 ••• 
2 ,2 3.56 3.12 0.62 5.0 Cl }A2 x l y4, 1.25 0.64 0.19 3.3 

ZEES 
,,~ Mulmum $;lion 1 root M ... I .... '" Sloan .. , ,- 360. Detlectloft .. , 

,~ J60. DellIII;t\on 
Depth. Tldc.k ...... Oep!h I TNclcn . ... 
fli ng .. lnell .. 

"" , .. L.n~. 
Rl nit. lne~. ,., .... 

h'IC~" lnell .. L ... gdl. 
~. u~ ,. , "'" , ... , .. 

678 :1t 3% h 196.80 17.95 11 .0 478 X 3,. l{ 87.12 11 .80 7.' 
6)ii X 3,. l\i 182.64 16.83 10.9 4~ X 3J-i l\i 79.80 10.97 7.3 

• ,3)i l{ 168.48 15.68 10.7 4 " » % n.so 10.14 7.2 
6J..i x3% % lG9.20 15.43 11 .0 4% X 3,. % 74.16 10.04 7.' 
6~ X 3,. % 153.84 14.18 10.9 

4J' X 3.\4 » 66.00 9.08 7.3 • ,3» % 138.60 12.91 10.7 • '3» !Ii 57.96 8.10 7.2 
854 X 3% )i 13<1.64 12.28 11.0 
6~ x3% !Ii 117.96 10.87 10.9 454 X 3,. li 56.04 7.59 7.' 

6 ,3li % 101.28 9.43 10.7 4~ X 3J1 J. 46.92 6.45 7.3 

• x3~ X 37.68 5.26 7.2 
5J,ix 3% % 134.40 14.65 9.2 
5~ x3~ l{ 124.08 13.69 9.1 

3~ X 2;.i % 41.16 7.51 5.5 , x3.\{ % 113.64 12.70 9.0 
554 X 3% % 114.84 12.52 '.2 3 x2% » 36.n 6.84 , .• 
5~ x3~ " 103.44 11.42 '.1 3J11 X 2U !Ii 35.76 6.52 ,., 
5 x3X' )i 92.16 10.30 '.0 3 x2~ % 30.84 5.74 , .• 
5% x3% !Ii 89.28 9.73 9.2 3J11 X 2U % 28.56 5.21 '.5 
5~ x3~ % 76.68 8.46 '.1 3 '2% X 23.04 4.29 ,. , x3.\{ % ".08 7.16 ' .0 

IClCamcglo Stool Company only . 
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PLATE AND ANGLE GIRDERS 

Girders, built up of plates and angles are used for heavy loads 
and long spans, where rolled sections are insufficient. 

Loads upon a plate and angle girder develop compressive and 
tensile stresses resisted by the upper and lower flanges, and shear
ing stresses resisted by the web plate. 

The most economical section is the single web girder; box girders 
with double or triple webs are used where great length of span com
bined with lateral stiffness require them. 

WEB. The web plate governs the depth of the girder which, to 
avoid excessive deflection, should not be less than 1/15 of the span, 
the thickness depends upon the shear which is greatest at the point 
of support and should not be less than 1/160 of the unsupported 
distance between the flanges; the web is reinforced by stiffeners at 
intervals to prevent buckling. 

Web Shear and Stiffeners. Web plates subjected to direct vertical 
shear must resist buckling; the allowable vertical shear may be 
obtained from the table on page 228, based on a maximum 
shearing stress of 12000 pounds, giving allowable unit web shear, 
V I A, total vertical shear +gross area of web, for various ratios of 
hit, distance between flanges +thickness of web. 

Stiffeners are required at the ends and at points of concentrated 
loads and at other points where the clear distance between flange 
angles, h, exceeds allowable safe stresses obtained from table, and 
also where h is greater than 60 times the thickness of the web; 
stiffeners are generally in pairs, one on each side of the web, bearing 
closely against the projecting leg of the flange angles; the pitch of 
rivets in stiffeners should not exceed 6 inches. 

FLANGES. The flange area is so proportioned that the maximum 
compressive or tensile stress, f = n 1M, does not exceed the maximum 
allowable unit stress when applied only to the net section of the 
girder. 

When the flanges are alike, as they usually are, the preliminary 
investigation is simplified by assuming that the stresses in the 
flanges are uniformly distributed, and their resultants act at the 
center of gravity of the flanges. 

A=Area of one flange d=Effective depth t= Web thickness 



Total Moment of Resistance, M =f(Ad+d~ t)=fd (A+~. 

The net moment of resistance of the web plate, with allowance for 
reduction of area due to web splices is generally taken as d8 t, or: 

Net Moment of Resistance, M=t (A d+d~ t)=f d (A+¥). 

d is the approximate distance between centers of gravity of flange 
angles, or distance out to out of angles when flange plates are used. 

The final design of the girder is obtained in accordance with the 
method given for the computation of compound sections. 

Flange Plates. When the girder carries a uniformly distributed 
load, the flange areas vary as the ordinates of a parabola, and the 
theoretical length of the flange plate is 

L. =L '\/ 7! 
L=Length of girder. A=Total Area of Flange. 
LI. L 2. L3=Length of flange plates. beginning with outside plate. 
al. a 2. a3=Total area of flange plates. from outer to inner plates. 

Sufficient length, usually from 12 to 18 inches, is added to each 
end of plate to take up the shear; the plate next to the flange angle 
is extended to full length of the girder, to resist lateral deflection. 

EXAMPLE. Required the length of flange plates of a 60-Inch girder. 60 feet long. the 
flange including flange angles. two flange plates and onEHlighth of web plate; rivets %" 
dia. 

2- Angles 6" x 3~" X ~" 

I - Inner Flange Plate 14" x Ji." 
I - Outer Flange Plate 14" x Yo" 

yg-W eb Plate 60" x Yo" 

Net Area 9.00-2.00=7.00 sq. in. 
.. 6.13-0.87=5.26 
.. 5.25-0.75=4.50 
.. 2.81 _=""2".::.8,,,1:---:-_ 

19.57 sq. in. 

Outer plate. LI = 6[}V 4.50 =28.8 ft .• ay 32 ft. InDer plate. L2=~4.50+5.26=42.4 ft. full leogth . 
19.57 19.57 

Maximum End and Flange Stress. In addition to a girder having 
sufficient flange area to resist the maximum bending moment, it 
must also be capable of withstanding stresses at the ends. 

The end resistance of a riveted girder depends on: First, the 
resistance of the web plate to shearing; second, the resistance of the 
flange rivets to bearing, it being assumed that the bearing value of 
rivets does not exceed twice their value in single shear. 

The difference in flange stress between any two points is the 
horizontal shear to be transmitted into the web by the flange rivets 
between those points, and can not be greater than that of the end 
reaction considered to be distributed along the flange within a length 
equal to the distance, a, between the center of the rivets in upper 
and lower flange with one line of rivets, or between the center lines 
of two lines of rivets, according to design. 

223 

II 



224 

Web Slress: d x t x f _ Maximum End Resistance if ie88 than flange st ress. 
d _ Depth. t _ Thlckn Ol8 o f ",eb. '_Allowable un l ~ shearing ,tr""", 

Flange SIre!;!!: II pR _ M aximum End Resistance if les8 thllll Web st ress. 

a - Ell'octive distance (d + ~")-2 x d lllta.noo trom back of anglee. for ouo or two 
rlvQtl!n"". 

R _ Boarlng: value or 0116 rivet. p _ :\tlnlmum plt.ch between t,,·o rlv.::ts, 
Hcqulrod the madromn end ....... Jstanco of !II girder, proper)' stHrenoo at e"d •. 

Ex~ .. rl,.c 1. Olr(kr oom))Ol!led o f I- Web Plate. 36":r ~i ." 4--Flango Angi08, 
fI' x 3W'. 

Web Stn)lilj: 36 x H. x 12.000_ 135,000 pounds. 
Flange Rlnu.: a-'(36"+~")-~ ~"-32"; 32+2H-13 Rh·ota. 
Dearing >'a\ue of ;S" Dla.. Rivet: ;S x ~io x 30,000_8,200 pounds. 
~']ange St"""": 6,200 x 13-106.600 ]JOund.-Madmum End Rf)ldstAnoo. 

t;XA>.""''' 2. OlrdQr ooffi jlOSOd of I- Web Plaoo, 48" x~" 4----~'langll Anglos, 
6" x 6". 

Web Slrea: 48 x ~ x 12.000_ 211>.000 pound8_Maxlmum end R .... lstanCfl. 
J.·I:lfl~C Hlvc~. a - (48"+ }S")-7"-41 }i"; 41}i + I ~_24 Rh·cU. 
Dearing "aluo of Ji" DIll.. Rlyct: Ji" li :I 30.000_9.840 pound~. 
~'Iangc Stress: 9.840 x 24 _ 231>.100 pounds. 

Rivet Spacing in Flanges. It follows that the rivets connecting 
the web plate wi th the fl ange angles are required to transmit the 
horizontal shearing stress from the web to the fl ange, whieh hori~ 
zontnl shear in any panel is equal to the vertical shear at center of 
panel mu lt iplied by its length and divided by the vertica l distance, 
a. 

As the shear increases from the point of greatest bending moment 
towards the supports, the number of rivets in vertical legs of the 
fl ange angles must also increase as the supports are approached. 

Piteh of rivets in flange angles, p-~ 
v .. Tot<\1 vcrtlcal shear at tho pancl under consideration. 
R _ R .... lstanco of ono rh'ot, I. 0., tho boarlng or shearing value, whichever 1.0 

'malle r , 
a - J.;frect lvo dlstanoo ootwoon upper and lower 11nC8 o f rivota. 

The formula gives the theoretical rivet spacing for any point in 
the flangcs due to the total shear, but in practice the pitch is com~ 
pu ted from the maximum stress in each panel, in nearest U inch. 

E X''''FLE. A girder compollOd ot 5" :1 3~" angl .... and 36" x H." .. eb, 30 n. long. 
divided Into 3·toot panelJJ, 8upporta a unlforml)' distributed load o f 72 tons, Or 4 ,800 
pounds pCr root. 

noq ulred rh'ct plt<:h In panelJJ. w hen distance ootween rh'et IIn",, -32 Inebes. 
Sh"....ing Stroes. Po unds 1I0 r l&ontai St...,., Pound. por Inch 

P anel !. 144.000+2 _ 12,000 72.000+32_2.250 
2. 72.000-(4.800 :13) _ 51.600 57.600+32.1.800 
3. 72.000-(4,800 X 6)_ 43.~ 43.200+32· 1,350 
4, 72.000-(4.800 x 9) . 28.800 28,800+32- 000 

Dearing yalue of ~" Dla. Wvet : ~ X lit X 30,000-8.200 pound~. 
Ptloncl I . Rivet Plteh 8.200+2.250_3.6 sa.y 3~" spacing 

2. 8.200+1.800_ 4 .5 4 ~" 

3. 8.200+1.350. 1>.1 6" madmum SpAllin&' 
" . 8.200+ 900_9. 1 6" 



When the load rests directly on the top or bottom flanges, the 
rivets connecting this flange with the web plate are also required 
to distribute the load; then the resultant stress on rivets on the 
loaded flange is represented by the resultnnt of horizontal shear 
and vertical load. 

EX .... PLE. Loads boa.rlng directly on 'me thUige only, then lint pancl. foreg<:>lng 
6Iamplo: 

Horizontal Shear 

ROliultant SkeM 

2,250 pouuds per Inch. Vertical Load 400 l)(lunda per Inch. 

Vll.200' + 400' _2,2&5 pounds. Rlvot Pitcll 8,200 +2,285 _ 3.58". 

Flange Plates. At the end of each flange plate, sufficient rivets 
must be provided to transmit the allowable stress on the net section 
of the plate to the adjacent members. 

E:U."PLE, Requlrod number of MV<lts, Ji" DI& .• tor 14" I Ii. " Inner F lange PLaWl. 
14"" ii, " i nner Flango Plat<l. not area: (6.J3-.875) _ 5,26 sq. in. 
Itodstance: 5.26 x 18,000_ 94.680 pounds. 
Shearing value or Ji n Pia. Rivet: .!I013 x 13,~- 8, 120 IKlunds. 
94.680 + 8.120_ 12 ~ivets, o~; 
T .... o linos or 6 ~Ivets ooeh end or pial<!, spaced 3 Inchell to 3~ (nehet. 

SPLICES. In long and deep girders or ill girders to be made 
from stock lengths, it is often necessary to splicc the web plate or 
also Range angles and plates. 

The resistance of all splice plates must be such as to develop the 
full resisting strength of the rivets in the splice, in particular when 
rivet stresses are to be transmitted through narrow plates. 

Web Spikes. As there is no vertical shearing stress in the middle 
of the girder under n. uniformly" distributed load, web splices arc 
sometimes made at that point, but, generally, the weh is spliced III 

two places equidistant from the ecnter. 

The rivets in the web splice must transmit the web stressf'S so 
that no additional stresses arc imparted to the flange rivets. 

The rivets are not equally stressed, the stress is zero at the 
neutral axis and increases unifonnly to a maximum at extreme 
distance; the moment stress of each rivet is as its distance from 
neutra l axis, and the moment of resistance as the square of its 
distance from neutrtli axis. 

••• 
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E X A M PLE: 

~-"-<>-'-<> Required the "'ob Blllloo In a 60 Inch girder with 
~ Inch web plat.c capahlo of reslstlng the bending 
moment at 18,000 pounds !lbcr ~tl'(lO!lJ, o1le-clghth ot 
the web a rea being oonsiderod lUI flange a.ctlng a t 
the IIlI:treme edge of the plate. ConocotratOO load 
125,000 pounds. 2 foot fI"Om conter. Splice at <:entel'. 

• 
i J!~ • 

1 ~~;f~gj :--, _. -\ j 
!.,! ~TT 1. . Each sldo of joint must be provided with enough 

rh'cts W resist; " :-, , 
• 
• 

6 x 22.5 ' _ 3,038 
6 X ]9.!i' .. 2.2SI 
6 x 16.5 ' _ 1.(';33 
6 I 13.5' _ 1.093 
6x lO.5'_ 66 1 
4 X 7.:;' _ 22" 
2x 4.5' " 4] 
4 x 1.5 ' II 

I .. 8.98 1 

S _ g,fllH _,_ 
22.5 "" 

I 

... Tho full shoar at the splice acting vertically &nd 
the stress on each rivet wlll be, lotal shear at splloo 
+ number o f rivilts each s ide of Joint. 

b. T hat portion of tho bending moment which Is 
taken by !4 of tho web acUng hOTlwotally and the 
m&l<imum stress ... m be Ullll value + the 
SecTion Modulus of thn rl"ct group. 

The rO!lUltall t of th_ two forees will be the maximum 811"f)M on 
each rivet In out.slde line of splice plate. 

Under the oondltloll o f loading hCNl ILMumoo the shear at center 
125JlOOxZ3 6.500 _ smalLec end reaction - 60 _57,500and--:«;-- ", 1,438-

8hear pOr rivet. 
ThO Section ~Iodulus o( thO rh'ot group for rh'CIa of unit va]uo 

.. 399 In, - . 

Moment ....,slated by ~ of web 60 x li x ~ x 60 x 18,000 -
.1.036.000 Inch pounds. 3.036.000 + 399 _ 7.600 ]1llI. 

Maximum In outsldo lIue \"7,600' + 1.438 ' - 7,734 11.18. 

~ Iadmum allowable St.n)S8 per rh'et Is go,'erned by bearing on ,"," plate at 30.000 
]1.18 ... 0.840 Ib". for ~" rivct a t outsldo Uno In girder 2S" from eonte... M a,dm um 

value wou ld bo 0.84~:22.5 _ 7.910 l\.>s. a t outstde IIno of rl vOtllln s plice. 

T o determine t hickness of splice 'plates 

Stl'e!i<!lln center o( plate 22.:;" (rom center of girder .. 1 8,~; 22.5 .. 13,500 pound!l ,M'lt 

8quaI'e Inch. Cowllder tho momcnt carried by t ho extreme fl"Cla too bo fClllI!ted by tho 
port ion of tho BI)Uce ad)aonnt w thC8e rh'cta. In this C&lll'l tho upper 3" of epUce plMCII 
should dcvolop tho cxtremo row of d,'cta. 

lIorlzonta.l ltl'08llln thCOtl "xtremo rivo'" I~ 7.600" 3 - Z2.8OO IhII. aod 

aqua.re Inche8 nct 

3" - I "" 2" 1.68 ... 42" .. HI" .. requ ired thlcknou of splice 1)lateoo. 
. 2x2 

22.800 _ 
13,500 

1.68 



GENERAL REQUIREMENTS FOR RIVETING 

I. In proportioning rivets the nominal diameter of the rivet 
shall be used, and in deducting rivet holes they shall be taken 
~ inch greater than the nominal diameter of the rivets. 

2. The minimum distance between centers of rivet holes shall 
be three diameters of the rivet, but the distance shall preferably 
be not less than: 

4~"-lU" rivetll 3~"-1" riveta 2~"-~'f' riveta l ~"-~" riveUl 
4" - 1%" " 3" -~" " 2" ~.18" " 

3. The maximum pitch in the linc of stress of compres-iion 
members composed of platcs and shapes shall not exceed 16 times 
the thinnest outside plate or shape, nor 20 times the thinnest 
enclosed plate with a. maximum of 12 inches, and at right angles 
to the direction of stress the distance between lines of rivets shall 
not exceed 30 times the thinnest. pirtle or shape. 

4. For angles in built-up sections with two gage lines, with 
ri vets staggered, the maximum pitch in the line of strees in each 
gnge line shall not exceed 24 times the thinnest plate, with a maxi
mum of 18 inches. 

5. The minimum distance from the center of any rivet hole to 
a shcared edge shall be: 

2,!4"- 1,!4" rivet3 l ~"-l" rivetl 1,!4"~" ri'·et3 l"~" rivet3 
2" - 1}i"" l}i"- Ji"" l ~"---$"""" 

The maximum distance from any edge shall be 8 times the thick
ness of the plate. 

6. The pitch of the rivets at the end of built compression 
mcmbers shall not excecd 4 t imcs the diameters of the rivets for 
a Icngth equal to 1 ~ times the maximu m width of the member. 
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Allowable Web Shear VI A for Various Ratios of ci t 

~ 

," 'I' M ,,. M ,,. M 'I' 
50 12000 67 948' 84 "85 101 5921 
51 11841 68 9352 85 7362 102 5843 
52 11682 69 922' .. 7260 103 5766 
53 11525 70 9091 87 n60 104 5690 
54 11369 " 8963 88 7062 105 5589 
55 11215 72 8837 89 68" 106 5543 
56 11062 73 8713 90 6870 107 54" 
57 10910 " 8591 91 6m 108 5401 
68 10760 75 8471 92 6684 109 5331 
59 10612 76 8352 93 6594 110 5263 
60 10465 77 8235 94 6505 115 "38 
61 10320 78 8120 95 6417 120 4639 
82 10116 19 8{)06 96 6331 125 4364 
63 10035 60 7895 97 6246 130 4110 
64 9894 B1 7785 98 6163 135 3875 
65 9756 82 7677 " 6081 140 3659 
66 9619 83 7570 100 6000 145 3458 

. 
Ratio c /t== Dlsta.nee between Fl&ngel! +Thlckn(ft8 Qf Web Platoll, loehoa. 
Rallo Y / A=<Ycrtlcal Shear. pounds -+Ol'(l8!l Area or Web, sq. IncbM. 



PLATE AND ANGLE GIRDERS-APPROXIMATE DESIGN 

III preliminary design of n. symmetrical girder or in C88CS where 
extreme accu racy is not essential it is sufficient to base the transverse 
resistance of the section on the moment of inertia of the two flanges, 
obtained from the general formula: 

M .. f! .. r A d, A .. M, 2 A .. 2,',' 
• fd 

where A is the areu. of either top or bottom flanges, and 2 A the 
combined area. of top and bottom flange angles and plates and d 
is the total depth of the girder. 

The tables which follow give the moment of inertia of four flange 
angles and two flange plates of various sizes for depths of girders 
from 36 to 84 inches, sizes not given cnn be obtained by inter
polation of neares ~ vnlues. 

In proportioning the flange angles and plates it is desirable to 
allow o.t least one-third of the flange area required for flange angles. 

The results correspond nearly to the net moment of inertia of 
the section, the omission of the section modulus of the web plate 
offsetting 3. reduction for rivct holes. 

E ....... PLK, Plate and Angkl Olf'der. limited t(I '" depth or 38~ IDCh6l. t(I 

...,.,Ista maximum bending momontor 1.000.000 root pound., nbcr .t"* 18.000 
"ow •• " 

2 A_2 "" _2 x 12 x 1.000,000_ 35 I I' then from tablo : 
t d 18.000 S 38 . ..:t. n., 

4- Flau.go Angl ... 6" x 4" x ,io" A ... 16.7 I!q. In. 
2-Flange PiaU.. I"''' x ~" A-2$'~'0i-;;;,...,. 

37.7 IIQ. in. 

Including tor a DlOro exact computation a web pLate, 811" s ~Ii". with 
proper redUCtion Or I" dl ... hol6l; when 

,.." ... , ",." In.', from table. 

4-f'langc AngLe., II" s 4" x jio" d,_36 ).i" 
2-f'b.llge Plat(la. JoI " s ,,"" d, -36).i" 
I-Web Plate. 36" x U" d _36" 

<I-~'Iango Hole., 
2-Web n016l, 

I"x Hi." I .. 18" 
I" x IH" It _16" 

1_5,040 In. ' 
1_7.280 ln.· 
1_2."'30 In.' 

1"' .750 In.' 
1_ 1,501010. ' 
I .. 768 In.' 

12,"''''2 In.' 

• •• 
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CRANE-RUNWAY GIRDERS 

De8ign. In Lhe design of crane-runway girdcllI the (ollowing 
conditiolls of loading must be provided for: 

1. Bending moment due t.o maximum reaction of crane load, 
being the sum of moving load at extreme end of cmne and half 
the weight of the crane girder, in center of span of the crnne-rUllway 
girder. 

2. Provision must be made against lateral deflection in CIlSC of 
an excessive ratio of span length to flange width; generally by a 
channel with flanges turned downward and riveted to the top 
fl ange of girder. 

3. In addition to the lateral dcBcction due to total transverse 
load provision must also be mnde against a lateral impact due to 
the renction of crane load, when suddenly started or stopped; this 
reaction is transmitted directly to the top flange of girder, and is 
generally assumed to be equal to 1/20 of the bending moment due 
to the transverse load. 

4. Tbe web of girder must be of sufficient strength to resist the 
total reaction from crane occurring at extreme end or point of 
bearing of runway girder. 

5. The unit stress should not exceed the maximum stress allow· 
able for moving loads. 

The computations of the bending moment and the lateral 
deflection due to transverse loading are made in accordance with 
usual practice in the design of girders; the lateral impnct against 
top flange of girder may be computed from formu las given in the 
following. Let: 

Pol .... BeDdIns Momon~ due to tnNrorw load. 
It. M, - Bending Momen~ duo t.o lat.enllmpa.e~. 

S _ Section ModuiUlt ot elmer IOCC.lon. AxIs I-I. 
• _ Section Moduh" ot top nango. Ad. 2-2. 
t , _ Unit atrea tor t~vene load. 
t. _ Unl~ au.. tor lateral Impact load. 

M, : lh M, - t,S : t o'. t, : t • ... I 8 
'!iii 

M tI1.lIJ< - Maximum Dend10s Moment _ M, +"0 M,. 
t tI1.lIJ< ... Combined. Unit Btl'Ulll _ t, + f. 

_ r,(1+ .. ~ ). and mUltt not exceed tbe maIlmum allo ..... ble 
"'VI unit "her ."'-. 

Mmax- fS 
:--c--T 
I -+ 2010 

F<:w .,-mmeUic:al .oot~. wbere top &n4 bottom tlaogs .... or equal IIIICtioG 
modulua.. _ Ii a .... and tannul", are 

'max ... ,,(1 -+ i3s'L) Mmu _ t8,., 
1 -+ S '·1 !l!""Ir.i 



Ex............ en.no..-uo,", gll"dOl' .. 1.0 .UllpOrt. .. 1II(I"lna 1...:1 of 36,000 
I)QUnds. tbo .urn or total crane load .00 halt ~be weigM ot Ute crane. In tbe 
ct'nter of .pa.n of ~ toot. Crana-runway el!"der to be .. 3O".u.m provided 
wltb .. 15"-Cha.nnol rlvetod to top tlangO, aMUmlng lIectlon.t: 

OD 301N. 30"" 1151b. and 0 I . 15" x 33.9 lb. 

M, tor tron.n_ loe.d .. 36.00y :r 25 .. 2Z.5.000 ft. It.. 

M , tor doad load oC,irdCl' .. US.DIIl[ 251 .. 11.433 n.. JIlL 

M for traru ... ene anti. dead load 23(1,&33 r~ lbo!. 

Load reduction tor lateral delleo;:tloo for .... Un 25 1"'/:1 .. 20 : 1n.1I %. 

;\Iulmum UendinK Moment. ~2~'!.1 .. 2506.&00 n.. lila. 

Bending Stre.aea. The Moment of Iner t ia and Section Modulus 
are for the net scctions, wi th allowance for 1" di a. lloles. Unit 
stress for transverse load and Illotcra l impact 12,000 pounds. 

.. ---16"-- ... . , 
..- - '- .,. 
: ~ Y, ' , :v 
, " 
~ L. f---1 . 

~ , -, , 
L_~ .. l 

Total 8ectIon, ..uiIJ I- I 
.. G,MO.9-370.3 .. 6 ,190.6 i n. ' 

S .. n'lr:;,,' .. 351.7111. ' 

Top I'1a.ngo Axis 2-2 
I .. 304.6 - 10.1 .. a7fUj In. ' 

S 376.5 .. 50.0 In.' .. ....,-:x-

M .. 12,000 , 

, 
_ f A 

1 +~ 

+ 3S~U .. 3. 122.290 Ill. tb. 

""""" The ~t.Ion .. 1II ~bOl"O!OI'O I'flIIIn 3.12[2200 .. 2GO. I OO n. lb. 

Web flHl.h n<e. 'f'ot&l load at poInt ot bearing .. 36.000 pound •. 

From tablo I~ 1Z'2 tbo .. eb I'\lI!IllIt&lloo ot on JOI S. 115 lb. III 605.&70 pOUnd_ 101' 
.. eb hue-kUng at minImum eo<! bearIng or 3lii Incb .. 

... 
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PLATE GIRDERS 

f·' Lj Moments of Inertia 

.nd 

Areas of Component Parts 

.... 11-1 0' ONE wu PLAtt, 11I1dt ... n 1ft Irldl .. 

• 
430 -1-2916 " • 701 -'94' M~tit374 42 385 2315 2701 3087 3859 4631 5402 6174 6946 

48 57. M56 .032 4608 5760 6912 8064 9216 11}368 

" a20 .921 5741 6561 8201 9842 11482 13122 14762 .. 1125 6150 7875 9000 11250 13500 15750 118000 20250 n 1944 11 664 13608 15552 19440 23328 27216 31104 34992 
84 3087 18522 21609 "6 .. 3086. 37042 43220 49392 55564 .... 1\-1 Of TWO ruNGE PLATts, ~ ... 1_ .. (T., OM 11'*" WIdIlI) 

" • -mr 55 291- 34' 4 31 " 52. - 611 - 703 . 1 1 - S91 1084 - 1281- 1484 
1 4 ' 1}4 ~U 2 

42~ 
48~ 
54~ .. ~ 
n~ 
84 

... 
, 

.,a 
a,a 
"a 

-
14 
18 
18 
20 

" 

345 402 '62 581 102 823 948 11 97 1453 1714 1982 
'48 523 600 754 91. 1067 1225 1547 1876 2210 2552 
565 65. 756 95. 1145 1M2 1540 1943 2353 2769 31 94 
695 811 .,. 1158 1407 1848 1891 2383 .... 3392 3908 
'96 11 62 1328 1660 2012 2356 2701 3400 4108 4825 5552 

1351 1576 1800 2251 2n5 3189 3655 "96 4801 6510 7484 

1 '_1 Of 4 fLAN GE "'1'I0 U S, ~ In 1_ 

14.-r- 16.1 
17.4 20.2 

23.7 

AREA 0' mUll ANGLES 

~1rI 1"" 

33.8 38.9 
39.8 45.9 52.0 
".rr 31.9-

45.8 52.9 60.0,-,-""',,,',--
AREA OF TWO FLANGE PLATES AREA or ONE WEB PLATE 

TlIIduouI IR ...... .... TIoIdI_ h' . ....... 

" .SO .0 2.' "TS.o 18.0 -'- .0 . 0- 36 2.25 
. 

9-:-0 13.5 '.0 
1.75 10.5 14.0 17.5 21.0 24.5 28.0 35.0 42.0 42 2.63 10.5 15.8 21.0 
2.00 12.0 16.0 20.0 24.0 2B.0 32.0 40.0 

48.0 I 48 3.00 12.0 18.0 24.0 
2.25 13.5 18.0 22.5 27.0 31.5 136.0 45.0 54.0 54 3.38 13.5

1

20.3 27.' 
2050 1 15.0 20.0 25.0 30.0 35.0 40.0 50.0 60.0 .. 3.75 15.0 22.5 30.0 
3.00 18.0 24.0 30.0 36.0 42.0 48.0 .... n • n 4.50 18.0 27.0 36.0 

84 5.25 21.0 31.5 42.0 
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PLATE GIRDERS -, ._--.. ' . " + 
:... :1, ~ 
-~ , Moments of Inertia 

of 

! 

Holes and Component Parts ~.M , 

• 
I .. . OF TWO FLANGE PLATES. Tbldc ...... '" Indl .. 

• 
'~-18m;' 3tD • 08 26 -i~ 

---..r 51i4 7 
172 200 229 286 343 '01 '58 572 686 802 918 
256 299 341 426 512 597 682 852 102' 1194 • 1364 
365 425 486 608 729 851 972 1216 1458 1702 1944 
500 583 667 834 1000 1167 133' 1668 2000 2234 2668 
864 1008 1152 1440 Ins 2016 2304 2680 3456 4032 4608 

I ,... , OF FOUR ANGLES 8.4 

Thldln ... In Inch. 

1,.., OF FOUR ANGLES 6.6 

.'."; lim! .'"ti-~'"4". % ~)l 16m~~- ~:~ 165 206 250 
170 213 257 
176 220 265 
180 227 274 

I ... OF FOUR ANGLES 8.8 

ThIdr._ In InchM 

280 120 40 160 00- 243 2as-
290 ~ 122 142 162 204 247 289 
295 J.7 124 144 165 208 252 294 
300 ~ 128 149 170 215 260 305 
310 ~ 132 154 In 223 270 315 
320 137 160 183 230 280 329 

I ... OF FOUR ANGLES 8 x B 

01. 1. Thick ..... In lnell .. , '0' 
--v322- 368-

hi 326 372 
J1 330 3n 

'62 5t. ~650 467 561 657 
473 5&8 665 

742 
751 
760 

7 
J> 375 
II 380 

J,,- 65Q 78 
565 659 758 854 
572 668 768 865 ... 780 % 390 586 685 788 

800 U 398 602 703 808 910 
820 % '08 617 720 830 934 

% 338 386 
~ 346 396 
% 355 405 

485 582 680 
497 596 698 
510 610 716 

• 
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COLUMNS AND STRUTS 

A compression member, subjected to longitudinal pressure, is 
shortened by the compression and also tends to deflect laterally, 
due to the fact that the load cannot be applied coincident with the 
longitudinal axis and that the material is not perfectly homogene
ous. This flexure occurs generally in the direction of the least 
resisting moment of the section; the load which will cause a column 
to fail decreases in the ratio of length to least lateral resistance of 
the section, the ultimate failure being the result of combined 
stresses due to compression, transverse shear and flexure. 

Column Formulas. Under ideal conditions, when it can be 
assumed that the load is applied axially and that the material is 
perfectly homogeneous, the resistance of the column would equal 
'ts resistance to compressive forces up to the elastic limit, and there 
would not be any flexure; if, however, a deflection be imparted to 
the column by a lateral force, the column would ultimately fail by 
bending. 

I 'F I P k 1r'EI P 1r'E . b Eu er s ormu a, = -1'- or A =k (I/r)' ,IS ased upon the fore-
going theory, and gives results close to the ultimate strength 
found for long and slender struts, when k is a constant varying 
with the condition of end bearing, (k = 4 for columns fixed both 
ends). For shorter and heavier columns, or for lower ratios of ljr 
the results do not correspond with actual tests. 

Rankine's Formula, P = 1 + cA[I/ r)20r:k= 1 + Cf
(l/r)2' represents the type 

of formula now in general use and the various formulas for propor
tioning columns which are based upon this general formula agree 
with actual tests within certain limits. In this formula a certain 
compressive unit stress for direct crushing is assumed and reduced 
in ratio of length of column and least radius of gyration, 1/r; value 
of c is an empirical factor, varying with the resistance of the 
material and with conditions of end bearing. 

Straight Line Formulas. In practice, compression members of 
a greater ratio of slenderness, l/r, than 120 are rarely used, and 
within this limit the curve can be represented by a straight line, 
the general formula assuming the simpler form: ~ = f-c (f). 

Compression formulas determining the resistance of webs in rolled beams 
or riveted girders against buckling, or the necessary reduction of safe loads due 
to lateral deflection of unbraced beams, are likewise based on one or the ether 
type of column formulas. 



Ratio of Slenderness. ljr is ratio of the unsupported length of a 
compression member to its radius of gyration, generally the least 
radius, excepting when the unsupported length is rigidly braced to 
prevent deflection in the direction which corresponds to the least 
radius of gyration. It is, therefore, necessary to determine the 
radii of gyration and to use the proper ratio of slenderness in any 
particular case. 

Usual practice limits the maximum ratio of l/r for main members 
under permanent stress, permitting a higher ratio for secondary 
members under temporary stress, as in wind bracing. 

Compressive Unit Stresses. The tables of allowable loads of column 
sections have been computed in accordance with the formula 
for steel columns of American Institute of Steel Construction, 
1923-Revised 1928. 

18.000 
__ 1_ 

1+ 18,000 (l/r)', 

Maximum unit stress at ll r = 60 : 15,000 lb. per sq. inch. 

Maximum ll r: Primary members = 120; Secondary members=200. 

Explanation of Tables. The tables give the concentric safe loads 
in thousands of pounds for CB Sections of the Variable-Depth and 
Constant-Depth Type, also of a selected line of 14-inch column 
sections with cover plates, the values having been computed based 
upon for the least radius of gyration. 

In addition to the safe loads, tables give the moments of inertia 
and the radii of gyration about both axes of symmetry, for use with 
other compression formulas or for use in computation of the safe 
stnmgth of a column braced against flexure in such a manner that 
the greater radius of gyration may be used: 

Combined Compression and Bending Stresses. Generally the loads 
are concentric and equally distributed over the cross section of 
the column or balanced on opposite sides thereof. In the case 
of beams carried on brackets or other forms of eccentric loading, 
bending stresses are produced which should be. taken into consider
ation and the column sections so proportioned that the combined 
stresses do not exceed the allowable compressive and bending 
stresses in accordance with the formulas given in the following : 

285 
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P .. Concentric load. P,-Eccentric load. 
l .. Length of colum n .. l , + t., end distances of eccentric IOllu. 
), .. Grenter distllllce of eccentri c load from either end of column. 
fc .. Unit compressive stress for length l of column. 
fe•• Unit compressive stress for length), -t, > lo or .. I, > t ,. 
f ... Uui t Lcuuing stress. 
M - Bending moment duc to eccentric load . 
y .. Distance of eccentric load from center of column. 
n .. Distance of extreme fiber from center of column. 
r .. Radius of gyration of section in plane of bending. 
A .. Cross sectional area of section . 

Compression duc to concentric and eccentric load: 
P .. Arc , PI " ArCI_ 

Bending stress duc to bending at point of eccentric load: 
h I~ 

M .. Pty r frOIO top and P lY f from bottom. 

>. I Ali Plv>.n 
MmaJo: " PIY-, _ to - .. f. - IlndA .. -_._-

n n lrl r ~ 

T otal arca requircd for combincd compressive and bending stresses: 
P PI Ply),n 

A ... -+-+---
fc rCI tr, r' 

Whcn the eccentric load is in center, I, ... 1 .... i 1. Mmax ... ;P,y 
and 

Whcn the eccentric load is at the top or bottom, formula reduces to 
A_ P + l'l + Ptyn 

r~ r, r~ 
E:u.wPL&' Required a c n column. 25 root In length. to flIpport 11 con· 

centrk: load or 418.000 pounds a.nd an ecceatrlc load of 50.000 pounds actlnll 
at a dlstalMle or 191nchOi tmm cent« of -ectiOIl. In pb.no of Kl"Oatos~ ,....Istaooe. 
""I. I-I. and at a dt'tancu of t> root from top of column. 

Unit eornpl'08ldon and bending It~ In accoroance with ,\. I. S. C. 
r-«I.ultcmoow. 

AMuming c n 1-Iot>N. I~ pound,. with tho following proportlN: 

A ... 42.&2 sq. In. n .. 7.4-10 In. r 1_' 

f. for L /r ... 25 J: 12 + 3.78 _ 'D.-Io 

f.,for)./r .. 20x I 2 +3.78 -6-3.6 

... &.3-1 In. r *" ... 3.78 'L1. 

13.330 lbo!. 1I0r IQ. In. 

1-1.710 lbol. lIer oq. In. 

A 418.000 50.000 + 50.000 X 19 J: 20 X 7 .44 42 ~7 I 
... L3.330 + i4.7W 2t> X 18.000 X G.:14' ''' .' 1(1· n. 

Non: Tho bendlnl factor. AIS. gh'On wltb tho PfOpc!MJ.,. ot column ..eo
tlou" rna.!" be u.cd to advantage In computadon ot columnl "lib <!QCI.!Otric 
load. I lI blt lluUng tho vaiuo ot A ts tor n /r'ln fonnuL&. 

III ,he eumllLe tho value or AIS. ulB 1·1 _ -102.62 + 2:W.O _ O.lSli. 

A ... ~ + 50000 + 50.000" III x 20 ,,0. 18.5 _ 42.61 .. 
L3.33(1 14.7 10 :!3" h.OOO at· . 
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COMPARISON OF COMPRESSION FORMULAS 
Allowable Unit Stresses In Pounds per Square Inch 

"" """"' 
·A. I. S. C .. Chicago, 

'''' '''' 
"", Bwint Borlidl"ll Code ForonoA." 

!... , ... , ... 
, 

1~ ,+-"- III00D-70 ! , ... " ,- , , _. 
• 12500 
5 12491 

10 12465 I 15 12422 
20 12363 Maximum 
25 12287 14000 

30 12195 , 13900 
35 12089 

I 
13550 

40 11968 13200 
45 11834 12850 
50 11688 12500 

55 11531 Maximum 12150 
60 11364 15000 11 800 
65 11187 14578 11450 
70 11002 14148 11100 
75 10811 13714 10750 

80 10613 13279 10400 
85 10410 12844 10050 
90 10204 12414 9700 
95 9995 11989 9350 

100 9784 11571 9000 

105 9571 11163 865. 
"' 9356 10764 8300 
115 9142 10376 7950 
120 8929 10000 7600 
125 8717 9638 7250 

13. 8507 9284 6900 
135 sm 894. 6550 
14' 8084 8617 6200 
145 7892 8302 5850 
150 7692 8000 5500 

155 7496 7710 
160 7305 7431 
165 7118 n64 
17. 6934 6908 
175 6754 6663 

180 6579 6429 
185 6400 6204 
190 6242 5989 
195 6080 5783 
200 5921 5586 .--

' A. I. S. C. formula. adoptOlI by prInCipal clUes In \_ho United St.atCII. e~oeptlll8 the alJo,·.." 

Mulmum Ratio ltr 
Mal" , ... ~ M._ M.mII ... 

A. I. S. C. Formula . ..... . 120 200 
Chicago Bldg. Law, 1924 . 120 150 

, 
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COMPRESSION UNIT STRESSES 

Allowable Unit Stresses I" Pounds per Square Inch 

by Compression I"ormula of 

American IlllItitutc of Steel Construction: 
I _ \ 8.000 

,+-' -(l/rp 
18 .000 

'rhe following tables give the unit stresses for ratios of Il f in intervals of 
110. Intermediate values may be found by int.erpolation from the figures 
given for the tenth units of Il f by adding or deducting from tbe nearest 
tabulated figure the corresponding multiple. 

E:u. .. PLE: Unl~ 8~N118 tor Itr _ 94.7 and l / r_ I50.8 
I/r_ 94.7 11989 +3:18.4 or 12031-2>:8.4 _ 12014 
/ff - t OO.8 7941 +2,,5.9 or 797t--3x!..9 _ 79!>3 

Main Members- Rados of ll r up to 120 

"N< 00 . ...... "m, "". ...,~ 
Om, 

00. ... ,~ "., 00. ...... , .... .. ... , .... " '" Ifr -. ... 0/. ....... ... 0/' ........ ... Ii' -. 0.10 

--
50 10000 75 13714 90 12414 105 11163 

.5 14958 8A .5 13671 8.7 .5 12371 8.' .5 11122 8.1 
6f 14916 TO 13627 9f 12328 106 11082 

.5 14874 8A .5 13584 a7 .5 12286 8.5 .5 11042 8.' 

" 14832 n 13540 92 12243 107 11002 
.5 14790 8A .5 13496 ~7 .5 12201 8.5 .5 10962 8.' 

63 14748 T8 13453 93 12158 108 10922 
.5 14705 8.5 .5 13409 8.7 .5 12116 8.5 .5 10883 7.' 

64 14663 79 13366 94 120T3 109 10843 
.5 14621 8.5 .5 13322 8.7 .5 12031 8.4 .5 10804 7.' 

65 14578 80 13279 95 11989 11. 10764 
.5 14535 8.5 .5 13235 8.7 .5 11947 8A .5 10725 7.' .. 14493 81 13192 96 11905 111 10686 
.5 14450 8.' .5 13148 8.7 .5 11863 8A .5 10647 7.8 

6T 14407 82 13105 9T 11821 f12 10608 
.5 14364 8.' .5 13061 ., .5 l1n9 8A .5 10569 7.8 .. 14321 83 13018 98 11737 113 10530 
.5 14278 8.6 .5 12974 8.7 .5 11696 8.3 .5 10491 7.7 

69 14235 84 12931 99 11654 114 10453 
.5 14192 8.7 .5 12888 8.7 .5 11613 8.3 .5 10415 7.7 

TO 14148 85 12844 100 11571 f15 10375 
.5 14105 8.7 .5 12801 8.6 .5 11530 8.2 .5 10338 7.6 

T1 14062 86 12758 !OI 11489 116 10300 
7.!1 .5 14019 8.7 .5 12715 8.6 .5 11448 8.2 .5 10262 

n 13975 8T 12672 102 11407 1fT 10224 
.5 13932 8.7 .5 12629 8 .. 6 .5 11366 82 I .5 10187 7.5 

T3 13888 88 12585 !O3 11325 118 10149 
.5 13845 8.7 .5 12542 ~6 .5 11284 8.2 I .5 

10112 7.5 
T4 13801 89 12500 104 11244 "' 10074 

.5 13758 8.7 .5 12457 8.6 .5 11203 8.1 .5 10037 7.4 
T5 13n4 90 12414 !O5 11163 12. 10f)1lfl 

. 
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COMPRESSION UNIT STRESSES 

Allowable Unit Stresses In Pounds per Square I nch 

by Compr()88ion Formula of 

American Institute of Steel Construction: f -
lS.UUO 

,+ - ' - (l/ r)7 
18,000 

Secondar,. Members- Ratios of I/ r up to 200 

- - -
""" ~ I ••• ...... """ ~. - "M ••• "" .. ",," ",. "'- '"- ,-". .... , . " u. .... . 0.10 lj • ....... ." lj. ..... ." 

- . . -
12D l000D 14D 8617 160 7431 180 6429 

.5 9963 7.' .5 8585 •. , .5 7404 5.' .5 6406 , .• 
121 9926 141 8553 161 73n 181 6383 

.5 9890 7.3 .5 8521 '.3 .5 7350 5.4 .5 6360 '.5 
122 9853 142 8490 162 7323 182 6338 

.5 9816 7.3 .5 8458 6.3 .5 7296 5.4 .5 6315 '.5 
123 .780 143 8427 163 7269 183 6293 

.5 9744 7.2 .5 8396 6.3 .5 7243 " .5 6270 '.5 
12' .70. 144 8364 164 7217 184 6248 

.5 9672 7.2 .5 8333 6.2 .5 7190 5.3 .5 6226 ,., 
125 9636 145 8302 165 7164 185 6204 

.5 , ... 7.1 .5 8272 6.1 .5 7138 5.2 .5 6182 ,.4 
126 951i4 146 8241 166 7112 186 6160 

.5 9529 7.1 .5 8210 ~1 .5 7086 5.2 .5 6139 ' .3 
127 9493 147 8180 167 7061 187 6117 

.5 9458 7.0 .5 8150 6.1 I .5 
7035 5.1 .5 6095 '.3 

128 9423 148 8119 168 7009 188 6074 
.5 .388 7.0 .5 8099 ' .0 .5 6984 5.1 .5 6053 '.3 

129 9353 14' 8060 169 6959 189 6031 
.5 9318 6.' .5 8030 6.0 .5 6934 5.0 .5 6010 '.2 

130 9284 150 8000 170 6908 190 596. 
.5 9249 •. , .5 7971 5.' .5 6883 5.D .5 5968 

I ' .2 
131 9215 151 7941 171 6858 191 5947 

.5 9181 U .5 7912 5.' .5 6834 ,., .5 5926 '.2 
132 9146 152 7882 1172 6809 192 590. 

.5 9112 ••• .5 7853 5.' .5 6785 , .• .5 5885 '.1 
133 9078 153 7824 173 6760 193 5864 

.5 9045 '.7 . 5 m • 5.' .5 6736 ,., .5 "" '.1 
13' 9011 154 n67 17' 6711 194 5824 

.5 8978 6.7 .5 m' 5.7 
1 175 

.5 '687 , .. .5 5803 '.D 
135 '94' 155 nlD 6663 195 5783 

.5 8911 6.6 .5 1681 5.7 .5 6639 , .• .5 5763 '.0 
136 8878 '" 7653 176 6615 196 5743 

.5 8845 6.6 .5 7625 5.6 .5 6592 '.7 .5 5723 3.' 
137 8812 157 7597 In 6568 197 5703 

.5 8779 6.5 .5 7569 5.6 .5 '''5 '.7 .5 "84 3.' 
138 8746 '" 7541 178 6521 198 506' 

.5 8714 ' .5 .5 7514 5.5 .5 6498 '.7 

, 5 

5643 3.' 
13. 8681 159 7486 1'79 6475 199 5624 

.5 ... , 6.4 .5 7459 5.5 .5 6452 4.6 • 5 .... 3.' 
14D 8617 160 7431 • 180 6429 200 5586 I -
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- .. 
COLUMN ,..----·· b------,.. 

I : 

t8"H CB SECTIONS 
1/'''\ 2 : r-

I I I " , .. ---
LOADS , ,- t 1 II). 

ALLOWABLE CONCENTRIC LOADS I I ", , , 
IN KIPS , 

L / 

p' 2 
Unit Stren- Amerlcan Institute of Steel Constructlon- 1928 

.......... "" ,~'., 
Eflectl .. CB 183. 18" , " , ' I CB 182.'8" , ,"" CB 181. 18" >7W "". In r .. 1 .'! .l.~. .'.! ~. J,;. J2. .'! ~. ~. .'.! ~ 

8 437 406 379 353 340 309 282 251 229 207 

• 437 406 379 353 340 309 282 
:~ ~: ::~ 10 437 406 379 353 340 309 282 202 

11 437 406 379 353 330 299 273 226 ,,, 194 185 

" 437 406 379 353 319 289 263 216 196 185 176 

" 437 -i -i H*-
307 278 253 205 187 176 168 

14 437 ,,, 268 243 196 178 167 15. 
15 431 '84 257 234 186 '" 159 151 

16 420 390 363 337 ,n 247 '24 177 160 151 143 
17 410 380 354 328 261 237 215 -t: ~:! :: :~ 18 399 370 345 319 ,,, 227 , .. 
18 389 361 336 311 240 217 197 137 129 122 
20 378 351 327 302 230 208 188 143 ". 122 116 

21 388 341 317 293 220 199 180 ". 123 116 110 
22 357 331 308 285 210 190 In 129 117 110 104 
23 347 322 299 276 201 182 165 122 111 104 " 24 337 312 290 288 192 174 157 116 105 .. 94 
25 327 303 282 250 184 167 151 110 100 94 " 
26 317 294 273 252 178 159 144 10, 95 90 85 
27 308 285 285 244 16. 153 138 100 9Q 85 80 
28 29. 278 

i::-1:- 162 146 132 95 " 81 
29 

~: :: ::: 140 126 
30 134 121 .... , •.. ~." U ~.~ ~"' "" ro ... ,,~ "." ".~ I .... " ... 

I ,." In.' lm.l 1631.8 1508.6 ''''. lnu 1155.3 11)47.2 ~" 857.3 1O ... 768.8 
S '-I. In.' 1M" 179.9 167.2 'M' 141.5 " .. 117.2 I ... M. a. •• r I_I, In. 7.81 t.n t .n t .. t.M IA. t .• t .• t .• t.a tAO 
AI S I-I .'M .I~ .151 .m .Iro .I ro .161 .' 0 .162 .1 61 .I~ 
I ._,. In.' 242.2 m.' ~.' m. M. a.t , .. a, c. 41.0 .U 
S .... In.' :~., , tA M.' '" 21.3 19.1 '" '" ~:i~ 

.. , I.., 
, •••• In. 

;~ '" , ... 
w ,~'" r ~5 

,.U '" Af5 .... ;: .~ ;: ' , I.rn '''' <"'- " 'f d, ..... :: ~ ~ ~ is , ... i: i, .~ ~';; 
SatL'! load values ~;~"""~ ,,~ .,~ 0'. '"".0." . ,~ .... 

Unes are tor raUOI'I up to :i.b-;:;' -~o; lower zl,g-za.g lIne al"f! for raUOII not over 200 I /r . 
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r------- b -----+, COLUMN 
: , .... , 2 : 

H1S" ", ' CB SECTIONS r-, 
' I 

, , , - , , , , , 
1-d 1 0; , 

ALLOWABLE CONCENTRIC LOADS 
LOADS , , , , ) I IN KIPS 

'--
, , 2 

Unit Stre5S- Amerlcan Institute of Steel Construetlon- 1928 

' ",",, ' ,'~, 
EfleeU ... CS '64" 16" "2" CS '''" 16" ,8~" CII 162" 16" , N' """, InFH t 

~ .l!. 76 68 ~. .! ~ .l! .'! C~ "". Un. 

• 397 366 335 300 278 256 
~ -ffi--- -ffi-- '63 • 397 366 335 300 278 256 157 

10 397 366 335 300 278 255 206 18' 16' ,,. 
11 397 366 335 290 268 2d7 ,,. 176 15' 143 
12 397 366 33, 280 259 23. 187 168 14' 

,,. 
13 

I-i-l-i ~ 
270 249 22' 178 160 142 129 

14 259 239 220 16. 152 135 122 
15 24' 230 211 161 144 128 

I :: " 387 356 32' 239 220 202 153 137 121 
17 3n 347 317 228 211 194 ::: ::: 115 ': " 368 33. 309 219 202 

:~ 109 
19 359 330 3" ::: 194 130 "' 103 93 
20 350 3" 293 185 170 123 110 97 88 

" 340 313 285 192 177 162 117 '" 92 83 
22 331 304 278 184 16. 15' 111 99 88 79 
23 322 296 270 176 162 'dB 10' 94 83 " 24 313 287 282 168 15' '" 100 89 79 70 
25 3" 279 255 161 14' 13. 95 85 75 67 

28 29' 271 247 '54 '" 130 90 80 71 63 
27 287 263 240 147 13' 12' .. 76 67 
28 279 255 233 141 130 11. 
29 270 24. 228 135 12' '14 
30 262 241 218 12' 11. 109 

',~ .. ' a m "." "-u " ... ,,~ ,,,. " .ro ".~ "." " ... 
I : :::::~: 1~ ';:;: '~i: ~~ ~: RI ;i .... 525.9 ... 

n.o ~., ~., 

r '_I, ln. ." .. ~ '" ''is ,., .1G1 . ,~ .,~ .m om .,,, .179 .179 .m .'M 
I 1_:1, In.. m .' '",.. 193.1 ~. ,U ." 41.1 .. , ,,. 

'" ~~t~ln .• 

~ ~E 
' U tfJ 

1~~.5 ". i," r' .. ,. 
,,,. ,~ ,,- .... 

~li~~ (" 
• fl :; , ... ,-'" 

~ :! 
'W 'W 

:i ,~ ;; \ ~ 
:"'. 

Sar!) load valu,," above upper dg-r.ag LIM art! tor ra~IO!I of I / r not over 60, thOBO bot_,,:~ ~_ zig_w.g 
llnca aro tor ratios UP to 120 l/r and th080 below lower zlg-ug Une are for raUOII!I not over 200 IJr. 
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COLUMN .....---- ·b-- , 
L ,>, 

, 

15"H I 
2 , , , , 

CB SECTIONS 
, r ., 

LI , , 

LOADS~ 
, , 

• '-I , '"', ALLOWABLE CONCENTRIC LOADS 

L 
, 

IN KIPS . I ) , 

• 
Un it Stress- Ame rican In ltltute of Steel ConiitructJon - 1928 

HorIIIrW 0.,111..-1 na.. .. WIdth W""" .... , ... D.,.. CB 153N 15" 111 " CB 152'" 15" x 1}i" I CB 151H 15" x 6'." ."". . .,- 108 99 91 85 n .. 
M~ 

49 .. 39 35 
UK. UK. UK. UK. UK. UK. u.. " . u.. UK. UK. UK. 

--7 . . 
477 737 ." . 

291 264 2.i3:"'" In 154 375 318 '" 19' 

• 477 .37 ." 37. 318 291 ~ 243 214 192 170 152 

• 477 .37 ." 375 316 290 262 240 20. 183 162 14' 
10 477 .37 ." 375 304 278 252 230 19' 175 154 138 

11 477 437 'Of 375 292 207 241 221 .88 .88 147 131 
12 477 437 ." 375 280 25' 231 211 .76 157 .39 124 
13 on 437 4" 375 267 244 220 20. 167 .49 131 117 
14 474 433 398 3n 255 233 210 192 '58 .41 .24 110 
15 462 423 388 361 243 m 200 .83 ~~..l!!....~ 
16 'SO 412 378 352 '31 211 190 17. 141 .26 .11 98 
17 .38 .00 368 342 220 201 18' 16' 133 "' 10. 93 
18 426 390 357 33' i-iiij- 1""91 m 157 126 112 99 87 
19 '14 378 347 323 .99 182 .63 149 .19 106 93 82 
20 .02 367 337 313 .90 173 15' 142 112 100 B8 78 

21 390 356 327 304 180 164 147 13' .06 94 83 73 
22 376 346 317 29' m .56 140 .28 .00 89 76 69 
23 367 335 307 28' .63 .49 133 12. 95 84 74 65 
24 355 325 29. 276 155 141 127 115 90 90 70 62 
25 34. 31' 288 268 14. 13' 121 "' " 75 " ,. 
26 333 305 2711 259 14. .28 115 10' 80 
27 323 29' 270 251 .34 122 .09 .00 , 

26 313 286 262 243 .26 . 16 .04 95 
29 303 '76 '53 235 122 111 99 90 I 30 293 267 24. 227 
31 '84 259 237 220 , 
32 275 'SO 229 213 
33 '66 '43 222 2116 

I 34 257 235 21. '99 
1 35 24' 227 208 193 

............ ' ,',77 .. " a" • u. ~.1I , ... , " ... 11.l' 1~.41 " ... 'W ~ 
1 1'1. in., "'OA aDO.4 l OS'" 1007.2 au 7110.0 .... , 820.4 .... "'., 4411.1 396.1 
S ",, IlL ' mA , .... ,e1 U5.4 '~J '.J ~. D.' 7U 17.1 51.8 M.l 
, 1·1. In. 1.45 .. ~ .U W .... •. a. '.21 '.'1 .... .... 1.25 lUI 
AiS 1_' . , .. ., .. ., .. 

. '" . '" ., . .," ., .. .'" .'" .'" .'" 1._., III.' , .. to U , .. , ,a. 87.D M.' ~ .. ... 34.1 ~ .. v .• n .• 
S H. In.." <t. "A M.' ~A 17.7 ". ,U 13.1 '" 

., .. ,., 
, t· .... U. W Ln uo 1.78 ' .n 1.75 1.14 

I 
' .M U. ,~ ,,, 

AIS 04 .m .m .141 .,. 1.117 1.211 " .. "U IAU ,At, lAIl 'Ae .... "" "" " ' .. "K ". " "* "K ". " ... 
d " ln, '''' .. ~ ' ... "" ". ,,~ ,,~ "" ,,~ " . "" IPi .... "" " " " '. '" '" '" .* '" ., '" , ... • ~ ~ " 

, 
" 

, , U • , , ... ,< , % , , '; ., 
" " '. • • "..,,, load VlIolu~ abo"" UPPIII' dg-A« lin" al'fl for ratios or l/r n~ over 110. thos.. botWOOD ",!g-A« 

Unet &1"11 tor ratio. up to 12() l/r and th_ below lo .. er dg-ug lin" are tor ratios not over ZOO l l r. 
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.. ··--·· b·--· , COLUMN 
! '''', , 

2 , 

14"H " , , 
CB SECTIONS r' , 

1 I 
, , , , 

I , , , I-I , 0;, LOADS 
: , AL.LOWABLE CONCENTRIC LOADS , , > IN KIPS , , , , 
'--

p 

Unit Stl"8ss- American Institute of Steel Construetlon- 1928 

HomInoI o.th ond nu. .. Wkltlt-W ..... t,... r .. t ,,- , 146" ,,"' " 

""'" . reot .26 :J! 398 ~ ~ ~ ~ ~ 31' 1:' ""- ""- ""-

18 1880 1811 1756 1694 1632 1570 1508 1447 1385 1324 

" 1880 1817 1756 1694 1632 1570 1508 1447 1385 132. 
20 1880 1817 1756 1694 1632 1570 1508 1447 1385 132. 

" -! 1817 -! . 16,94 1632 1570 1508 1447 1385 1323 
22 :::: ~: ::~ ::~ ~::~ ~:~: :::: 1301 
23 12,. 
24 1812 1749 1688 1626 1564 1503 1441 1379 1318 1258 

" 1763 1720 1660 "" 1537 1m 1416 1356 12" 1236 

26 1752 1691 1632 1571 1510 1452 1391 1332 "n 1214 
27 1722 1662 1603 1544 1484 1426 1367 1308 1250 1192 
2S 1692 1632 1575 1516 1457 1400 1342 1284 1229 1170 
29 1662 1603 1547 148' 1431 1375 1317 1260 1203 1148 
30 1631 1574 1519 1461 1404 1349 "92 1237 11Bl 1127 

31 1602 154' 1490 1434 "78 1324 "'" 1212 

I 
1158 1104 

32 15n 1515 1462 1407 1352 1299 1243 11 89 1135 1083 
33 1542 1487 1434 ''''' 1326 1273 121 9 1166 1113 1062 
34 1513 1458 1406 1353 1300 1248 1195 1143 1091 1040 
35 1483 1430 ''''' 1326 127. 1223 1171 1120 106' 1020 

,. 1455 1402 1353 1300 1249 "" 1148 1097 1047 '" 37 1426 1374 1326 1274 122. 1175 1125 1075 1026 '78 
38 "98 1347 1299 1249 "" 1151 1102 1053 1004 I 958 
39 13n 1320 1273 :: :::: ::~ ::~ 1032 :: :~ 40 1343 1294 1247 1010 _ .. ' ".- m." "'.~ m .• ' •. a ,~ .. ...... 

ir. 
u a.N 

I 1·1. In.' MIlA .... , 6015.2 5721.' ':':~ 5171.3 

~~ \~: ~.~ S 1.1.111.' rou ..,., 557.0 &32.1 I." 
t ""Ift. ,.~ ,.~ 7.17 7.12 , ... '" '.M ... 
AlS 1·' . m .178 .,n .'" .on .n. . ,~ .,~ .,. .181 
I •.•. In.- """ ".,., 2171 .7 "' ... n." 'OM' " .. 171'.7 1532.1 15'17.2 
S .... Ift. · ." "u a1.l nu ." no. "" "" 21:11.1 leu 
. .... Ift. .... ." ." ••• ." ", ' .N .. " ••• ,n 
A/S •.• .... .... 

~ 
.... 

~ ~ ~ I t f ~ 
.... u,' u~ 
d , ... ., '" ~~ 

:OK u~ ;~ 
~, '% " !! 

" '" Un!~I~ ....... , ,,~ ,,, ~" .. "' ", ." •. "'~'" h~.",~:'."~,,,,, 
I) to tOOl /r and I ror .-..U", not o,'eo" 2OOl /r. 
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COLUMN 

14"H 
LOADS 

CB SECTIONS 

ALLOWABLE CONCENTRIC LOADS 

IN KIPS 

, , 
Unit Stress- American Institute of Steel Constructlon- 1928 

EfiottIyt , ... 
In ' HI 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

........ In.· 

287 
u.. 

1266 
1266 
1266 

1263 
1242 
1222 
1201 
1179 

1159 
1137 
1116 
1095 
1074 

1053 
1033 
1012 

991 
9n 

95' 
932 
912 
894 
875 

1W.39 

273 
~ .. 

1204 
1204 
1204 

1199 
1180 
1160 
1140 
1120 

1100 
1079 
1059 
1039 
1019 

999 
979 
96. 
94. 
921 

902 
893 
865 
847 
829 

264 
~ .. 

1164 
1164 
1164 

1158 
1139 
1120 
1101 ,,., 
1062 
1042 
1023 
1003 
984 

984 
945 
926 
907 
889 

87' 
852 
834 
817 
799 

n.n 

ce 146N 14" X 16" 

255 246 237 

1125 
1125 
1125 

1118 
1100 
1082 
1063 
1043 

102' 
1005 
987 
968 
949 

93. 
912 
893 
875 
857 

839 
822 
905 
788 
771 

14.98 

1085 
1085 
1085 

1078 
106. 
104' 
102. 
1006 

988 
969 
95. 
932 
91' 

896 

878 
861 
843 
825 

8,. 
791 
775 
758 
742 

n.» 

~ .. 
1045 
1045 
1045 

1038 
1021 
1003 
985 
968 

950 
933 
914 
897 
879 

862 
845 
827 
81' 
794 

m 
761 
745 
729 
713 

69.a8 

1005 
1005 
1005 

997 
981 
964 
947 
93. 

913 
896 
878 
86' 
845 

828 
811 
79' 
778 
762 

746 
73. 
715 
700 
68, 

61.03 

'19 u.. 

966 
966 ". 
957 
941 
925 
908 
892 

87' 
859 
843 
826 
81. 

793 
m 
761 
745 
730 

714 
700 
684 
67. 
." 

64.42 

931 
931 
931 

921 
905 
89. 
873 
856 

842 
826 
81. 
794 
no 
763 
747 
732 
717 
702 

687 
.n 
658 
64. 
630 

" .. 
r "'. In.' 3912.3 3674.1 J.52U 3372.3 3228J1 3!IeO.2 2941A 'l798.8 2870.4 
S l_I,""> 465.5 442.1 427.3 412.0 397.4 18l..2 'M>7.7 352.7 339.1 
",l,1n. ~ ~ ~ U I ~ ~ ~ ~ ~ M~ _ ,. _ ,. _ _ _ _ _ 

1 ._.,In..' 1467.3 13801.2 1131.5 1'17B.8 1271.1 1175.0 1124.7 1074.2 l D28.8 
S '_', In. ' 181.9 In.l 168.2 159.8 UU 147.7 141.8 135.7 130.2 , _In.. ~17 U5 ~'4 Ul U'l ~11 UO ~ ~ 
M_ _ _ _ _ _ _ _ _ _ 

~In.. 1~ 1~ 1~ 1~ I~ I~ 181m 1m 
d " In. 23,. n~ 23 22,. n% 22% n!,O 22", 22~ 
b. m. 1 8~ 16~ 18 16 18 15* 15Y, I WI 1m 
1,111. I ", 1M 1M I ", I~ I~ I ", 1 1 
~ In. 2'" 2 I~ 1* 1% I~ ~ 1* 1 ~ 

Siro I<);L(I valuOl aoove upper zig-zag l ine are fOt" ratlos of I/f not over 60, lhOllQ ootween .zig_zag 
IInOl are fOl" ratios up to 120 l/r and those below lower zlg-~ line &1"(1 for ratlOll not over 200 I/r. 



24. 

- -- -
r"------ b------>o; COL.UMN , . ' 
[(" 2 ' H14" , ', ' CB SECTIONS r -, 

I " , 
'-I - --, 

d f -, 0;, LOADS , I , ALLOWABLE CONCENTRIC LOADS 
I , ) , IN KIPS 
L , 

" Unit St.ress- Amerlcan Institute of Steel Constructlon- 1928 

NcJmIn.l Depth .... r....,. Wldm_ Wtlgllt PIO' root 
£IItdh. 

CB 146N 14" x16" ,-
In FHi 202 "3 184 176 167 !5' 150 142 '320 

~ Lb •• ~. u.. ..... u.. u.. ~ . u.. ---

" .91 851 812 776 137 697 66' 628 1411 

" 891 851 812 776 137 697 66' .,. 1411 
20 891 851 812 776 137 697 ." 625 1411 

21 880 841 801 765 725 665 .50 .14 1407 
22 .66 .,. 788 752 712 674 ." .03 1385 

" 850 81' 774 7" 700 66' 627 593 1362 
24 835 798 760 725 687 .50 61. 581 1339 
25 820 783 746 712 674 .38 604 571 1315 

26 805 768 732 ." 661 62. 593 560 1291 
27 790 754 718 665 64. 613 581 54. 1268 
28 T74 739 704 .72 ". 601 570 538 1245 
29 759 no .90 .58 ." 589 558 527 1221 
30 744 710 ." 645 610 on 547 516 1197 

31 729 695 '" "2 598 '" 536 505 1175 
32 714 681 64. 61. 585 554 524 495 11 51 
33 699 667 635 .06 573 542 51 3 484 1128 
34 685 653 62' 593 561 530 502 474 1105 
35 670 "9 609 581 549 519 492 463 1083 

36 656 .26 59. '" 537 508 481 453 1061 
37 642 613 '" 556 526 497 471 443 1039 
38 62' 5" ,ro 544 514 467 460 434 1017 
39 615 586 558 53' 503 476 450 424 ". 
40 602 574 546 521 492 465 440 415 975 

"'-,In.' n ... .. " ... " Si.7l *.10 ." 44.13 41.11 .. .. 
I L _I. In. ' ... ' , .... W,. 2148.1 ""-' "'" 1787.2 lM1.8 4"0.1 
S ,_,. In.' ,~, 310.0 m .• 1'11\.9 2117.2 '.23 240.2 ".., ..... 
r ,_, . In. .... &.5 1 .... ..U ' .41 ... , .... . " ... 
AIS 1-1 .la .,a .ID .'M .IM .,a .IM .,a .191 
1._ .. In.' 117'" ." "" au la' 74U 703.1 ... ,,,.. 
S '_1. In.' IN. '''' ,,'-' lOT.2 101.3 ., ." a.' 115.7 
, , -z, In. .... '.M OM •. m 4.01 (.01 ' .n W '.17 
AfS . -. .477 .47' . .." '" . .. ... .... ... , .G' ..... IO ~ 10" 10" 10" 10" 10 14Va "" "" d"ln. 22 )", n', n " % "" "" "" "~ n, 
b,ln. 10" 15~ 10" 10" "" "" "" "" "" , ... ~ s % s s " " " ' % 
.~ '% " '" .. '" '" ,% " " ~Coro Soetlon. 

Sato load "aluOll abovo upper zig-zag lin" are tor rat1011 ot 1ft no' over 60, thoeo bet_oen alg-zag 
!lnOl! atfI tor ratlOll up to 120 1ft and thoee below lower zig-zag Uno a.-e tor ratiOll not over 200 I ft. 
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COLUMN f'f ---- b --- -- ->; , , 

14"H 
: ,.,., , , , , , 

CB SECTIONS r -, 
I -" -, , .-, , 

LOADS 
, ,-Ih '<., • ALLOWABLE CONCENTRIC LOADS : , , 

IN KIPS ' r ' .-L 
p' 

Unit Stre$s- Amerlcan Institute of Steel Construction - 1928 

....- DtpIII_ fIanto Wldtll-Welt/ll .... f oot 

EII .. !I .. CB 145'" 14" x 14W' eB 144'" 
14" x12" ...... 

'03 78 klf .. l '53 14' '36 127 119 ", 95 87 84 
u.. '-". '-"- '-". ""- ""- '-"- UK- <N. ""- ""--------- ----

15 67' 639 600 560 52' 489 '54 419 383 310 344 

16 67' 639 600 560 52' .89 .54 419 383 363 336 
17 67' 639 600 560 52' .89 '54 '19 383 354 329 
18 67' 639 600 580 52' ... .54 .19 383 346 321 
19 67' 638 '98 5s8 ",- '86 .51 415 380 337 313 
20 662 627 587 54' 513 on 443 .08 373 329 30' 
21 650 615 on '38 '03 .68 43. .00 366 320 297 
22 638 '03 '66 '28 494 459 426 39, 359 31' 289 
23 62' 59' 55' 517 .84 450 417 384 351 303 281 
24 613 580 543 '07 474 441 409 on 344 29' '73 
25 600 '68 53' .96 464 43' 400 369 337 287 26' 

26 588 556 521 486 455 .23 39' 361 330 '79 258 
27 576 545 510 476 445 414 383 353 323 271 251 
28 584 533 499 '66 435 .05 315 345 316 263 243 
29 551 521 .88 455 .26 396 366 338 309 256 236 
30 539 510 '78 445 .16 387 358 330 302 24' 229 

31 529 .99 '67 435 '07 378 350 322 2" 24' 223 
32 516 .88 '58 .26 398 310 "2 315 288 23' 216 
33 504 .76 '46 .16 ,.. 361 334 308 281 227 210 
34 .93 '65 .36 .06 380 353 327 301 275 221 204 
35 481 455 426 397 311 34. 319 294 268 21. 198 

36 470 445 '16 38' 362 336 312 287 262 208 192 
31 460 '34 '06 379 354 329 304 280 25' 202 186 
38 449 ...,. 397 310 34' 

I 
321 

I 
297 '73 250 196 181 

39 • 38 41 • 388 361 337 313 290 261 244 190 176 
.0 .28 '05 379 353 330 306 283 260 238 18' 170 

Art ., In.' "-H 42.62 39.98 31.33 34.97 "" ~.V ".~ "-" , .... "''' 
I I _ I, In. ' 18211.11 l7lU n,,, 147&.0 1372.2 12115.3 111504 ,on. ... , m.' ..... 
S '-I. In.' 242.1 m.' 215.9 201.' 'n, 171.\ 16U ,~, ,,.. ,~ 121 .0 
, ••• , In. ,. , .. 8.31 U. ,m ,. ua 8.17 6.15 '" '"" lo IS ,_, _'n .,n _,n .,n .,n .,n .,n _,n .,n .,n .'n 
t "', In.' "'-. SDU 567.7 527.' 491.7 45U 419.8 383.7 34U "'-' ~., 

S .... , 111.' U_, .U nA 1U '7.1 .U ." '" . ., ", '" r ' . ' , "'- '.n u. ,n '" '" U3 '" '" 3.70 ,.., , ... 
AIS .... • 516 ~" '" ~~ '" ~N -.~ ,~ .... .... . ... 
',,,- " 14'Ao "" ". ". ,~, "" " K " ". " d" In. "" " "'. "" "" ~K ~~ ~, ~, ,,~ "" , ... ". "" "" ' 0< ". ". ,,,. "" "" " " 1. In. " " " • " " • • " ~ ~ ,,,- " '" I !, , ~ '. S , 

" " .. 
Sat" load valu,,", abovo u~per >:Ig_zag line aN! tor ratl(ll! or l /r not ov~r 60 . those bot .. oon :t1g-ULg 

Un,,", are tor ratl(lll up to 120 {r and those 0010" lowor :tlg_za.g Iino AI"ll rOt rat\08 not over 200 l/r. 



247 

,..------ b ------"; COLUMN , , 
i /'l>" 2 ' 

CB SECTIONS H14" ,--, l-

i "" i t 

LOADS I ' ,- h '0:-, I ", ALLOWABLE CONCENTRIC LOADS 

L 
, 

IN KIPS .-
p' 

Unit Stress- Amerlc:.an Innitute of Steel Constructlon - 1928 

,,-, .. 
E« .. llo. I CB 14,0 14" ,,0" CB 1420 14" ,8" CB 1410 14" , "" "",, 
In reet 74 58 61 58 53 48 4' 42 37 33 30 

u.. u.. .... U>o. u.. .... .... u.. .... "' . Un. 

7 326 300 269 255 233 212 '''' H:: :- I~ -:!! 8 326 300 269 -i ~ -i :: 9 326 300 269 
10 326 300 269 186 168 148 131 117 

11 

~ l-i 
269 243 222 201 179 160 140 124 111 

12 269 234 213 193 In 152 133 118 105 
13 264 225 205 185 165 144 126 112 100 
14 312 "6 256 216 197 177 158 136 120 106 94 
15 303 on 248 207 188 170 151 129 113 100 89 

16 294 269 241 198 180 163 145 121 107 94 84 
17 284 261 233 189 In 155 

Hi-
m 101 89 79 

18 275 252 225 181 164 148 108 95 84 74 
19 266 244 218 173 157 142 102 90 79 70 
20 257 235 211 165 150 135 120 97 85 75 66 

21 249 227 203 157 143 129 114 91 80 71 62 
22 240 220 196 150 137 123 109 86 76 67 59 
23 ~: 212 189 144 130 117 104 B2 72 63 56 
24 204 183 137 124 112 99 TT 68 60 53 
25 216 197 176 131 119 107 95 73 65 57 50 

26 2118 190 170 125 114 102 90 70 61 
27 201 183 164 119 1118 98 86 

" '" 177 158 114 10' 93 83 
29 187 170 152 109 99 89 ;: 30 180 164 147 105 95 85 

'~ ... ' ".n u n." n.., ... ~ .... .14. "M .,,' .... . ... 
1 ,.1_ In.' 195.9 nu . ~. 596.7 .... .... "U 435.3 .'" 3.34.1 ".., 
S 1·1. In. ' 11 2.2 102.9 ~ .. .... n • 70.1 .14 61.1 ~ .. .,. 

"" t ,.'. In. . " 6.01 ••• •. n .. ~ .... .n .... ' .n .... '.n AIS ,.J .. " . 194 .. ~ . ~ . .~ . .~ . '" .m .m '" '" 10_ •• In.' 133.4 121.2 107.3 ~, 57.S 51.2 ~ .. •• '" n., ~ .. • '" 24.1 , .. 15.1 . .., ". 'U r u ••• r ,. , .. ,~ '.M .. ~ 1.91 • •• . ~ . ... 
r:~ 

n. . .,. ..,., • BE .... ~:'02 ~':H 
.. .,. 

"" " 13% 

~ t ; \ 
W 

n~ n~ ." ~ : .. ~ 
~ 5 

, 
~:~ ~ 
sar~l~r Z~g-.ur.g l!n? ar~ tor ratios or I/r not over 60. thOlKl between zig-zag 

UnOll! are ratiOll UP to 120 Il r and th08e bolow lower zig-zag Line aro rOC' ratios Dot over 200 1ft. 
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COLUMN ~-·-· · b ------" 

1 /"', 
, 

12"H 
2 , 

CB SECTIONS 
' , 

f 
I , I , , - , 
I " LOADS , ,-i , 0;;, ALLOWABLE CONCENTRIC LOADS , , 

IN KIPS 
, , ) l , 

p' 

Unit Stress- Amerh::an Institute of Steel Constructlon - 19Z8 

Nominal Depth lIId F'lanio Wldt/l--W,igbt P\If FOOl 
[" .. II •• CB 125" 12" x 12" l engtb 
In r .. t 190 176 16' 161 154 147 140 133 126 

"'" ". "'" u.. u.. u.. u.. u.. u.. 

11 8J8 ns 745 710 67' 648 617 587 556 
12 8J8 ns 745 710 67' 648 617 587 556 
13 8J8 "6 745 710 679 648 "7 587 556 
14 8J8 776 745 710 679 648 617 587 558 
15 8J8 776 745 710 679 648 "7 587 556 

16 8J8 ns 745 710 678 647 615 584 552 
1i" 825 761 731 695 664 633 602 572 540 
18 807 745 715 680 64' 619 58' 559 528 
19 790 729 6" 664 635 605 575 546 516 
20 m 712 682 64' 621l 591 562 533 503 

21 754 695 ... 633 605 576 548 521l 491 
22 736 678 650 "8 591) 563 535 507 479 
23 718 662 634 603 576 548 521 494 467 
24 700 645 "8 588 561 534 508 482 454 
25 682 628 602 572 546 520 495 469 442 

26 665 612 587 558 532 507 482 457 430 
27 648 596 571 543 518 493 469 444 419 
2B 631 580 556 528 504 480 456 432 408 
29 614 565 54' 514 491 467 444 421 396 
30 598 551) 527 500 477 454 431 409 385 

31 582 535 512 486 464 442 421l 398 375 
32 567 520 498 473 451 430 400 387 364 
33 '" '06 

I 
4" 460 

I 
439 418 397 3" "4 

34 536 492 on 448 427 406 386 3" 344 
35 522 479 459 435 415 395 375 355 334 -_. 

",ea. '",' 55,86 51.75 fi$O 47.33 ~.W 43.21 41.15 It.tO " ... 
I ,." In.< 1891.5 1710.8 1826.11 1S4Q.O , .... m'-' 1295.5 121'-9 114U1 
S "J, In.' ,,'-' 242.3 "'-' nu 211.7 .. " 191.' ,,'-' 172-4 
, '_', In. .~ '" •. n '" 

.. , .M 5.&1 ." ... 
A/ S 1'1 .212 ."' .214 .213 '" ."' ."' . 214 " . I '_', In.' .... UU 513.2 .... , 461.1 4lU 413.1 m .• .... 
S .... , 1 .. " ~., ~ . 81.8 m n. ro., .... ... , .. .. 
r ..... ilL .. " .. " .. " .... 3.1. ". 3.17 3.1 8 '" AIS .... ... . ." ... .... .613 .616 .618 .• m .624 ... ,,~ "" " , .. "" "" "" "" ' N 
d" In. 19,", '''' 18"/. '''' "" "" "" ,,~ 18)( ". "" "" '"~ "" "" "" "" '''' '''' tin. " 

, , S " " S " " .'. " '" " '" '" '" '" '" '" Saf" load valuCII a.bov" upper zig-tag lin" a.re tor ratios of l f r not ovor 60. those betw~'(ln zig-zag 
Un08 an;, for ratiOll UII to 120 l/r and those below lower zIg-tag line aro for ratios Ilot over 200 Ilr. 
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:''''' 2 : .' ':' ='~;:=::J r -L 
\ t I >,_ 
i, , f-1h ' '7, 

I r- ' '> '--
p' 

CB SECTIONS 

ALLOWABLE CONCENTRIC LOADS 

IN KIPS 
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COLUMN I 

H12" 
LOADS 

Unit. Stress- American Institute of Steel Constructlon- 1928 

15 

16 
17 
16 
19 
20 

21 
22 
23 
24 

" 
26 
27 
21l 
29 
30 

31 
32 
33 
34 
35 

Area, in.' 

120 
u>., 

'29 

52' 
'13 
502 
.90 
.78 

467 
455 
.43 
432 
420 

.09 
398 
387 
376 
366 

355 
346 
'36 
326 
317 

113 "", 
'98 

'94 
.83 
'72 
461 
450 

'39 
'28 
417 ... 
395 

3M 
374 
'64 
35. 
34. 

334 
325 
315 
306 
296 

NomiRal D~th and Fla"" Width W, t",t peot Foot 

1 .. 
u>. , 

467 

.63 ." 
442 
'32 
421 

411 
'00 
'90 
380 
370 

360 
350 
340 
331 
321 

312 
304 
295 
287 
278 

31.15 

CB 125N 12" x 12" 

99 
U>o. 

'36 

'31 
'22 
412 
'02 
'92 

382 
373 
36' 

'" 34. 

334 
32' 
31' 
307 
299 

290 
282 
274 
268 
258 

n,,, 

" "", 
'06 

'00 
391 
382 
373 
364 

355 
348 
337 
328 
319 

3TO 
301 
293 
285 
277 

269 
261 
254 
246 
239 

85 
u>. 

375 

369 
361 

'" 344 
'36 

327 
319 
3TO 
302 
294 

286 
278 
27U 
262 
255 

248 
241 
234 
227 
220 

24.111 

79 "", 
348 

34' 
33' 
327 
319 
311 

303 
295 
287 
280 
272 

264 
257 
250 
243 
236 

229 
222 
216 
210 
204 

72 
u>. , 

317 

'12 
31" 
297 
290 
283 

275 
268 
261 
254 
247 

240 
233 
227 
220 
214 

208 
202 
196 
190 
185 

21.15 

286 

281 
274 
268 
261 
254 

248 
241 
235 
228 
222 

216 
210 

20' 
198 
192 

186 
181 
176 
171 
166 

, ... 
I '-I, in.' 1069.1 998.8 1129.0 857.3 7au 722.0 681.$ 596.2 532.0 
S '_I, fl •. ' 1&3.1 153.7 144.3 134.5 124.8 115.5 10\1.9 97.3 87.8 
r ,_~~ ~ ~ ~ ~ ~ ~ ~ W ~ 
A/5 I_I .216 .218 .216 .218 .217 .218 .217 .217 .217 
1 ,-., fl\.' 344.9 322.7 300.7 2711.3 Z56.3 235.5 218.4 195.3 174.1 
S ..... hi.' 56.0 &2..1 49.2 4s.7 42.2 38.11 35.8 3U 211.1 
, _~ Ul U2 Ul ~ ~ ~ ~ ~ ~ 

A/S ._. .&30 .&31 .633 .637 .&41 .642 .&49 .iSl .&541 
~~ I~ 13 1~ 1m 1m 1~ I~ 1m 1~ 
4~ • n ~ _ q _ 'm n Q 
~~ I~ 1~ 1~ 1~ ,~ 1~ 1~ 12 12 
,~ ~ ~ ~ ~ ~ ~ H ~ ~ 
",1... Hi 1" 1 S 'lo " " " ~ 

Safe load valuOll above UJlPO~ zlg_mg L1no are for ratios of l/r not over 60. thoee ootween z.lg-~ 
Une. an for ratiOOl UP I.<) 120 I / r and tb086 below lower zig-zag line al'(! for ratiOlJ not over 200 tlr. 
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- -, COLUMN ,...------ b --- --->; 
, I 

I 12"H : /~, 12 I 

CB SECTIONS 
I /, I 

r-
I L- " I 
1 t , I~- ", 

LOADS d f- 1-1 '~, 
I ALLOWABLE CONCENTRIC LOADS i ~I ',,) 

IN KIPS : I ~,// 
"---

pt 2 
Unit Stress- American Institute of Steel Construction- 1928 

Nominal Depth and Flange Width- Weight per Foot 

Effective CB 124N 12" X 10" CB 123N 12" X 8" CB 122N 12" X 6~" 
Length 
In Feet 64 58 53 50 45 40 36 32 28 25 

Lb •• Lb • • Lb • • Lb •• Lb •. Lb •• Lb •• Lb •. Lb •. Lb •. 
---------- --

6 282 256 234 220 198 176 159 141 123 110 
7 282 256 234 220 198 176 159 141 123 110 
8 282 256 234 220 198 176 157 139 121 107 
9 282 256 234 220 198 176 150 133 116 102 

10 282 256 234 219 196 174 143 127 110 97 

11 282 256 234 211 190 168 136 120 105 92 
12 282 256 234 203 183 162 129 114 99 87 
13 279 252 230 196 175 156 122 108 94 82 
14 271 246 223 188 168 149 116 102 89 77 
15 264 239 217 180 161 143 109 96 84 ~ 
16 256 231 210 172 155 137 103 91 79 68 
17 248 224 204 165 148 131 98 86 74 64 
18 240 217 197 158 141 125 92 81 70 61 
19 233 210 191 151 135 120 87 76 66 57 
20 225 203 184 144 129 82 72 62 54 

21 218 197 178 138 123 114 78 68 59 51 
22 210 190 172 132 118 109 74 64 56 48 
23 203 183 166 126 113 104 70 61 53 45 
24 196 177 160 120 107 100 66 58 50 43 
25 189 171 155 115 103 95 62 55 47 

26 183 165 149 110 98 91 59 
27 176 159 144 105 94 87 
28 170 154 139 100 90 83 
29 164 148 134 96 86 79 
30 159 143 129 92 82 76 

Area, In.' 18.81 17.04 15.57 14.69 13.21 11 .75 10.58 9.42 8.22 7.36 
------ ------------

I I - I , In.- 527.5 475.3 425.4 393.0 349.3 308.6 282.3 247.0 213.4 182.9 
S 1-1 , in. ' 85.7 78.0 70.5 64.5 57.9 51.7 46.1 40.8 35.6 30.8 
r I -t , In. 5.30 5.28 5.23 5.17 5.14 5.13 5.17 5.12 5.10 4.98 
A/ S 1-1 .219 .218 .221 .228 .228 .227 .230 .231 .231 .239 
I '-2. In. - 119.0 107.4 96.1 56.4 50.0 44.1 25.7 22.3 19.2 16.2 
S 2 - 2, In.- 23.7 21.4 19.2 14.0 12.4 11 .0 7.8 6.8 5.9 5.0 
r 2-2, in. 2.52 2.51 2.48 1.96 1.95 1.94 1.56 1.54 1.53 1.48 

A/ S 2-' .794 .796 .811 1.049 1.085 1.068 1.358 1.385 1.393 1.472 
d, In. 12~ 12~ 12 1 2~ 12 12 12~ 12Ys 12 11% 
dl , In. 15% 15% 15% 14% 141 .. 14% 13% 13% 13% 13% 
b, In. 10 10 10 8Ys 8 8 6~ 6~ 6~ 6~ 
t, In. ]>I % % % % " " " ~ ~ 
p, In. % V. %i Ys %i ~ %i ~ ]>I % 

Safe load values above upper zig-zag line a re for rat·ios of I / r not over 60, t hose between zig-zag 
lines are for r atios up to 120 I / r and those below lower zig-zag line are for ratios not over 200 l l r . 
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Unit Stress- American Institute of Steel Construction- 1928 

Nominal Depth and Flange Width-Weight per Foot 
Effective CB 103N 10" X 10" Length 
In Feet 136 I 130 124 118 112 106 100 95 

Lb •. Lb •• Lb •• Lb •• Lb •• Lb •• Lb •• Lbs. 

13 600 573 547 520 494 467 441 419 
14 594 567 540 512 486 459 433 410 
15 579 553 526 499 473 447 422 399 

16 564 538 512 486 460 435 410 388 
17 549 523 498 472 447 423 398 377 
18 533 509 484 459 435 411 387 366 
19 518 494 470 445 422 398 375 355 
20 503 479 456 432 409 386 364 344 

21 487 465 442 419 396 374 352 334 
22 473 451 428 406 384 363 341 323 
23 458 437 415 393 372 351 331 313 
24 444 423 402 380 360 340 320 303 
25 430 409 389 368 348 329 309 293 

26 416 396 377 356 337 318 299 283 
27 403 383 365 344 326 307 289 274 
28 390 371 353 333 315 297 280 264 
29 377 359 341 322 305 288 271 256 
30 365 348 330 312 295 278 262 247 

31 353 336 319 302 285 269 253 239 
32 342 325 309 292 276 260 244 231 
33 331 315 299 282 267 251 236 223 
34 320 305 289 273 258 243 229 216 
35 310 295 280 264 250 235 221 209 

Areft, ln. 2 40.01 38.23 36.45 34.68 32.92 31.16 29.42 27.92 

11 t , In.4 916.9 864.2 812.9 765.2 718.6 671.0 624.7 584.2 
S 1-1, In.3 154.4 147.1 139.9 133.1 126.3 119.3 11 2.4 106.2 
r I-I, In. 4.79 4.75 4.72 4.70 4.67 4.64 4.61 4.58 
A/ S 1-1 .259 .2S0 .2S1 .261 .2S1 .2S1 .2S2 .2S3 
I 2-2, In.' 295.9 280.2 2S4.8 250.0 235.4 22o.a 206.6 194.2 
S 2-2, In.3 56.0 53.2 50.4 47.8 45.2 42.5 39.9 37.6 
r 2-2, In. 2.72 2.71 2.70 2.68 2.67 2.66 2.65 2.64 
A/ S 2-2 .714 .719 .723 .72S .728 .733 .737 .743 
d,ln. 11% 11 ~ 11~ 11~ 11~ 11~ 11J.t 11 
d" In. 15", 15% 15% 15% 15JiO 15" 15~ 15J.t 
b,ln. 10% 10~ 10~ 10~ 10% 10% 10% 10;i 
t,ln. % % % % ~ ~ % % 
p, In. 1~ 1JiO 1% 1" 1~ 1" 1~ 1" 

Safe load values above upper zig-zag line are for ratios of l lr not over 60, those between zig-zag 
lines are for ratios u p to 120 l l r and those below lower zig-zag line are for ratios not over 200 l /r. 
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Unit Stress- American Institute of Steel Construetlon - 1928 

EIIKI"'. -In FHI 

12 
13 
14 "" 283 257 231 208 
15 374 341 322 300 215 250 224 202 

16 363 338 313 292 261 243 218 196 
11 353 328 304 283 260 235 211 191 
18 343 318 295 21. 252 228 20. 185 
19 332 308 286 266 244 221 198 "" 20 322 29' 271 258 236 214 192 113 

21 312 28' 268 250 229 201 186 161 
22 302 280 259 242 221 200 180 162 
23 292 211 251 234 214 194 174 156 
24 283 262 242 226 201 181 168 151 
25 213 253 234 218 200 

26 211 193 115 151 141 
21 204 186 169 151 136 
28 241 229 21 2 191 180 163 146 131 
29 239 221 204 190 174 151 141 121 
30 231 214 191 184 168 152 136 122 

31 223 206 191 118 162 141 132 118 
32 216 200 184 111 151 142 121 114 
33 208 193 116 166 151 131 123 110 
34 202 186 In 160 146 132 119 106 
35 19. 180 166 15. 141 

Ui 4.15 
.283 .264 
l l\t.O .3.0 
20.7 IU 
2.58 2.!14 
.768 .m 
10}i 10 
14).( 14" 
10 10 

Ulmcr are no~ o...:~r 

UnOll are ror .,.UQII UP to 120 l / r and tb08ll below Lower zig_zag lillo are tor ratlo. not onr ZOO 
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Unit Stress- American Institute of Steol Constructlon- 1928 

NomI ... DtPtII and F\f.ngI Width Weight ..... FOOl 
£fIeetl .. CD 102" 10" x 8" CB 101 N 10" x SU" ..... 
.,~ 45 ., 

~ 
33 29 2' 

~ 
21 

u.. u.. u.. u.. " .. Lb,. u.. 
S 193 181 163 146 128 115 101 93 
7 198 181 163 146 128 • 11. 100 91 
8 198 181 163 146 121 108 95 as 
• 198 181 163 146 115 102 90 81 

10 198 181 162 144 109 97 85 76 

11 192 174 156 139 102 91 79 n 
12 185 168 151 134 96 85 75 67 
13 178 162 145 129 90 80 70 63 
14 171 156 139 124 85 75 65 59 
15 165 149 133 118 80 70 61 55 

16 158 143 128 113 75 .. 57 51 
17 151 137 122 108 70 62 54 48 . 18 145 131 117 104 .. 58 50 45 
19 139 12' 112 " 62 54 47 42 
20 133 120 107 95 58 51 44 39 

21 127 115 102 90 54 48 41 31 
22 122 110 98 .. 51 45 39 35 
23 116 105 93 82 48 
24 111 100 89 79 
25 106 98 85 75 

26 102 92 82 n 
27 97 .. 78 69 
28 93 84 75 68 
29 89 80 71 63 
30 as n 68 60 ,.,.., ..... 13.22 ''''' 113.115 ' .n OM .. , ' .n ... 

1 ,." In.' " .. , "" 1911.8 170.8 151.3 139.7 120.5 11311.3 
S 1.1 . I ... , ~., ~> H.' ". 31.1 .. 2~.1 " > 
, "'. In. . .., .. ~ '.3 4.18 '.n .." • n . .. 
A/ S ,., '" -'" m "'. .m m .... 2m 
1 1.1. In.- .. , 47.7 ~, •• 18.5 .... 12.4 ... 
$ '_I, In, ' '" 11.1 ... .. .., .. .., U 
r • ••• 1rI. ,., , .. ' .W '.M U. '" '.M .." 
"1S t-> .... 1..013 ,.,. ,." , .... , .... un ". d. In. .. ~ .. -, OJ( " X ,,~ " .. 
d,. In. .. " .. " .. ,' .. " 11:-' 11" 11" ,,~ 

' .. • • • • '" "' ' X '" , .. 
" " " " 

, X X X 
••• X " " 

, 
" " " 

, 
Sare load valu~ aoove upper ~Is-u.g Une al'<l for raUOIO or 1ft not over 60, those between ztg-UI.IJ 

Un~ are for ra tios UP to 120 1ft and those below lowor ztg-u.g line a.r(I for ratloe not ow r 200 I/r. 
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" LOADS 1 ~, 

7 
. 8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 

" 25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

Ala, In. ' 

ALLOWABLE CON CENTRIC LOADS 

IN KIPS i' \~ 
L ¢ :+:' = / 

p , 

Unit Stress- Ame rica n Instit ute of Steel Con struction - 1928 

CB S3N 8" lI8" 

67 62 58 53 48 44 40 35 33 31 
Lbo. Lbo. 1..lJ.. lbs. l..ba. lbo. u... lbI. Lbo.. Lbo.. 

296 273 256 234 212 194 176 154 146 137 
296 273 256 234 212 194 176 154 146 137 
296 273 256 234 212 194 178 154 146 137 
296 273 -,'~5~'+2!!34"-J.22~12~+~194!!..p17~',+!!154~ 1 1 46 !-ill-
292 269 251 229 207 189 171 150 141 132 
m W ill rn m 133 1~ _ 1~ 18 
273 252 234 214 193 176 159 139 131 123 
263 243 226 206 186 170 154 134 126 11 8 
253 234 217 198 119 163 148 129 121 11 3 

C B 82 N 8" II 6li" 

30 27 24 
u.. Lbo. Lbo. 

132 119 106 
132 11 9 106 

~~ ~ ~~ ~ 
11 6 104 93 
111 99 88 
105 94 84 
100 89 79 
95 85 75 

244 225 209 190 172 157 142 124 116 109 " _.:90~+_80;,-{ 71 
234 216 201 183 165 151 136 119 111 104 r H~ lti ~ 
_ ill 162 1n 1~ 1M 130 114 1~ 100 ~ ri ~ 
216 199 185 168 152 138 125 109 102 96 76 68 60 
207 191 117 I..1£.. i -,,14~5~i_~13~3'-e~1~20,-+~1~04,->--,,98,-~--,,9~1 ~ 72 64 57 

L...!.!!.. 183 rt70 154 139 127 114 100 94 87 68 61 54 
I l~~ ii 1~ 1n 122 1~ ~ 00 M ~ ~ ~ 

183 168 156 142 128 11 6 105 91 86 80 61 55 48 
175 161 149 136 122 11 1 100 87 82 17 58 52 46 
168 154 143 130 117 107 96 84 78 73 55 49 43 

161 148 137 125 11 2 ~02 92 80 75 70 
154 142 131 119 108 98 88 17 72 67 
148 136 126 114 103 94 84 73 69 64 
142 131 121 11 0 99 90 81 70 66 61 
136 125 116 105 95 86 77 67 63 59 

131 120 111 101 91 
126 115 107 97 87 
121 II I 102 93 84 
11 6 107 98 89 80 
11 2 102 

83 
79 
76 
73 

74 
71 
68 
66 

65 61 

59 56 "I 58 

56 
54 
52 

52 47 41 
50 44 

19.10 18.22 17.(101 15,57 14.10 12..92 11.14 10.28 $.70 1.10 8.81 7.93 7.0& 

1,." 111.' :m.6 251.2 230.3 207.1 188.3 157.5 14U 128.2 111.8 110.8 101.8 ».9 84.2 
s '-', In.~ 60.8 56.4 52..3 47,7 43.5 39.7 35.7 31.3 29.5 27.5 211.3 21.7 21.1 
• ,." In. 3.74 3,12 3.&8 US 3.&3 UO US 3." 1.51 3.49 3..M1 3.48 3.48 
AjS I·' .324 .323 ,326 .326 .324 .325 .3211 .328 .329 .331 .3.35 .3.35 .335 
I I_I, 111.' 88.4 11.0 74.6 87.4 60.7 S4.8 46.8 42..3 31.6 3$.7 23.4 20.8 18.3 
5 I-I. ' ".' 21.3 19.7 18.2 16.5 15.0 13.1 12..1 10.5 e.e 9.2 7.1 8.4 U 
• •••• No. 2..12 2..11 2..09 2..08 2..07 2..06 U)4 Ul3 2.02 un 1.&3 1.82 \.II 
AjS... .925 .925.938.144.84O.MIl .170 .1179 .1l!O .U9 1.241 1.239 1.2111 
d, In. 9 9 "'" 8H. ali Bli 8~ aJ.i 8J.i B 8.l( aJi 8 
d

" 
In. 12" 12"; 12", 11" 11 " 11" I1 H I1 li n~ llH 10li 10~ 10,," 

b. In. 8~ I~ 8)( l li aJi 1)4 ali ass eJi ali IJi 

t,ln. "" li li ~ ~ ~ " " " " ~ ~ 
'~"~ccJL,~~~~~%LJ~S~~~"LJLJ~~1-1"~~','-1~"~~'~~~'~~"'c~~'LJo~"= 

Rato load va]uOll a bo"" IIDpor dg-:tag lino aro tor ratios or l l f not over 60. thOllO betwoon zlg_ZIlg 
Unes-.re tor ratiO<! up to 120 I/r and tb~ be1o .. lowor zlg-UI&: line aNI ror ratio<! not over 200 l/r. 
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6"H 
LOADS 

Unit Stress- American Institute of Steel Constructlon- 1928 

[~~' f-::::~-:::::;;;~~~~' ~"N~~~"'~"'~»"~~~::::=-~:-:::.- ~ ~ ~ ~ 

11 
12 
13 
14 
15 

16 
17 
16 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 

388 

Hi-
357 
347 
337 
326 
316 

306 
296 
266 
m 
266 

~: 
333 

32' 
31' 30. 
295 
266 

271 
266 
259 

:~ 
234 
226 
218 
211 
203 

218 196 

183 
In 

298 
290 

281 
273 
264 
256 
248 

239 
232 
22' 

~ 
202 
195 
188 
181 
175 

16. 

-i 
254 
247 

239 
232 
225 
218 
210 

203 
197 
190 

::: 
m 
165 
15. 
154 
148 

143 

::: 
205 

19. 
192 
186 
180 
17' 

:~ 
j 
116 

141 
136 
131 
126 
122 

118 

;~ 
162 

157 
152 
147 
143 
138 

;r 
jj 
" 
111 
107 
103 
99 
96 

92 

~
211i 190 

I ",.....: •.. ~ •.• ,-I--~ ~..,,.-+--n
,
·
71
"." ~-2!!..m ... ~-,!;",.,.!.-+-~" •.. rnC-+""';;f,-

I '·1, In.' 
S 1.1, In. ' 
r ""In.. 
A/S I_I 

I 1_', In.' 

~ ::::~. 
;,~ .":" 

I • ':-_ 

,n> 

'" '-" 
An 
mA 
~. 

'" . 7.' ." ,,~ 

':'~ 
Un!a:~ f'7c '";~: UP to 

I:·· .. 

ICIOarnet!:lc 

1&1.1 ... , 
W 
.m 
'M> 
'" '-" ., .. 
.» 
" '~ 

':{ ~: ~~ 
z.ao 2.54 2A9 
.0479 .480 .484 
131.3 111.1 l1li.1 
27.1 22..8 la7 
'l.54 U l %.48 
.7Si .m .186 

; .;;,;.' ""~ "",. OW~ ,-M, ",.re 

••• ,.., 
'-" 
AD .... ,., 
'-" .. 



•• 6 

COL.UMN r+-----b--- . g'tiJ H-BEAMS : ,"", 
~ " , , 

to STANDARD MILL BEAMS f ' , I ',-4" 
, '4 , , ". LOADS d .-I I' "'" '--. ALLOWABLE CONCENTRIC LOADS , , 
! , , 

IN KIPS , / .-
" 

Un it Stren- American Institute of Steel Constructlon- 1928 

Nominal o.pth ItId F1anp __ WoIfllt", rOOl 

EIIotU .. 
B40N ,l!,3!N H. H 3' H3 1 5!;t~~" H' 

9" x5)(" 8" ~5" 4" . 4" 
L6l'llJlh 8" x 8" 6" )(6" 6" x 6" --1L In F .. t 

23 20 2t " t7 37.7 34.3 32.6 27.5 25 22.' 20 18.9 13.8 
~. Un. Un. u.. Un. ,"- Un. Un. "'- u.. "'- Un. Un. Un. , '01 88 93 84 75 '" 15. 143 12' 11. 99 88 82 50 

2 .01 88 93 84 75 16' .50 143 12' 11. 99 88 82 60 
3 10. 88 93 84 75 16' 15. '43 12. 11. 99 88 82 

~ • 10' 88 93 84 75 16' 15' '43 12. "' " 88 82 , 10. 88 93 84 75 16' .50 143 12. "' 99 88 82 59 

• 99 87 87 .. 72 165 15. .43 12. 11. ~ 88 ~ " 7 93 82 " 75 68 165 15. 143 12. 11. 96 88 n 50 

• " n 75 69 63 165 15. .43 .16 .06 93 T,- 73 .. 
9 80 n 69 64 58 ~ 15. ~ 11. .00 88 79 68 4 10 74 66 63 59 54 16. "'T46 14. .04 95 93 75 63 38 

11 69 82 58 54 50 .54 14. 135 sa 90 78 70 59 35 
12 63 57 53 50 .. 147 135 13' 92 84 73 66 ~ 32 
13 59 53 49 .. 42 14. 13' 12. 87 79 69 62 51 29 
14 54 49 45 42 39 13' 12. 119 " 75 64 58 47 26 
15 50 45 41 39 36 .29 119 11. 76 70 60 55 44 24 

16 .. 42 38 36 33 123 114 ' 09 72 66 56 51 41 
t7 43 39 35 33 " 117 108 .04 67 62 53 48 38 
18 40 36 28 '" 103 .00 63 58 50 45 35 

" 34 106 99 ~ 59 55 .. 42 33 
20 .01 94 91 56 51 44 40 " 
2t 96 90 86 52 48 41 37 
22 92 85 93 49 .. 38 35 
23 87 " 79 46 43 33 
24 83

1 
78 75 

25 79 74 72 

"'-. In. ' . n ,.., .n ,." , .. 11 .. .... . " .... '.n .. , .... '.Q .... 
I ,." In.' .OA ~A UA ~, 51.2 ,m. 11 8.5 112.8 4U 47.0 ... , .. U •• 10.7 
S '·1. In. ' mA '" 15.1 lU lU m.' n.' ,.., 11.4 15.7 13.7 12.9 ••• .. , 
r "' , In. ,.~ ,m , .. '" , ... 13' '.e ,.~ w ,.., 2.49 2.57 , ... , ... 
illS 1· 1 .n, '" . ... . 'm ,. .... .... ,,, A" .~, . "" .... An .,u 
I '_1, In.- ... , .. .. U ••• M.' '" M.' to. 14.9 12.2 11A '-' " S 1.1, In. ' ,., , .. ,. ,. 

" .. , U ... U .. ••• U .. , .. 
• I . ' , In. 1.12 1.16 ,.~ , ... , ... '.G 'm ,~ ... , U, , ... ". Lm .... 
"IS I·' 2.113 , .... un ",. "'" "'" 1.138 1.IM ,..,. , ... "u ,-". ,.,., U" .... • • • • • • • • • • • • • • 
d" In. ,,~ 1I1~ . ~ .~ .~ 1I~ ,,~ ,,~ " .~ 8~ .~ ,~ .~ .... .~ '" .~ . ~ • .~ • '" '" .. '" 5S • • ,. ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ " ~ " ••• ~ ~ " ~ " " '. " ~ ~ ~ ~ " ~ 

Sate load valuos a.bove upper :dg-zag line are tor ratios ot I/r 1I0t over 60, those between zLg·t.ag 
]111,," ~ tor ratlOl! up t(llZO I/r a.lld those below lower zlg.t.ag 11110 are tor ratlOl!lIlO~ over ZOO Ilr. 

ICICarnegio Stool COmpany only. 
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I COLUMN r<------ W - - ---~ : / ...... " I 

I H CB SECTIONS :2 , 
4'-, 

L J I 

COLUMNS WITH COVER PLATES : t. I~~" 
0 f - -1 0; , LOADS 
, 
I 

l 
, 

ALLOWABLE CONCENTRIC LOADS I , , , 
I , 

,'I 
IN KIPS i 

I 

P2 ,2 

Unit Stress- American Institute of Steel Construction- 1928 

~~ 1: .. . CORE- CB 146N 426 Lbs. . 14/1 x 16" 
Effective 
Length ' Cover Plates-Wijth by Thickness- Inches 
In Feet --

-
--- I 22x3U 22x3)-, ~ 22x2'l'. 22x2~ ~ 22X2~1 21x2~ 21x~ ~ 2lx2 !/s ~ 
20 I 4025 3942 3860 3777 3695 3612 3530 3455 3376 3297 3218 3140 

21 4025 3942 3860 3777 3695 3612 3530 3455 3376 3297 3218 3140 
22 4025 3942 3860 3777 3695 3612 3530 3455 3376 3297 3218 31 40 
23 4025 3942 3860 I 3777 3695 3612 3530 3455 3376 3297 3218 3140 
24 4025 3942 38EO 3777 3695 3612 3530 3455 3376 3297 13218 3140 
25 4025 3942 3860 3777 3695 3612 3530 3455 3376 3297 , 3218 3140 

3455 13372 
--,----

26 4025 3942 3860 3777 3695 3612 3530 3286 \ 3204 3118 
27 4025 S942 3860 3777 3695 3612 1.3524 3410 3327 3243 3161 3078 
28 4000 '3'§'f5 3829 3739 3653 3567 3478 3365 3283 3201 3118 3035 
29 3950 3867 3782 3692 3607 3523 3434 3320 3238 3155 3076 2994 
30 3900 3818 3733 3645 3561 3475 338d 3274 3194 3112 3032 2950 

31 3851 3768 3685 3597 3514 3430 3343 3229 3149 3068 2989 2909 
32 3800 371i! 3636 3549 3467 3384 3299 3180 3104 3022 2946 2865 
33 3749 3670 3587 3501 3418 3338 3251 3134 3057 2978 2901 2823 
34 . 3698 3620 3538 3453 3371 3292 3206 3088 3012 2934 ' 2858 2779 
35 3647 3570 3488 3405 3320 3244 3161 3042 2967 288d 12814 2736 

36 3595 3524 3439 3357 3277 3198 3114 2996 2922 2844 I 2771 2694 
37 3546 3469 3390 3309 3230 3152 3069 2950 2877 2800 12728 2650 
311 3495 3419 3341 3260 3183 3105 3024 2905 2832 2757 2684 2609 
39 3444 3369 3291 3212 3136 3058 2978 2859 2786 2712 I 2641 2566 
40 3393 3321 3243 3165 3087 3012 2933 2814 2742 2669 2598 2525 

42 3294 3222 3148 3068 2995 2922 2843 2724 2655 2582 2515 2443 
44 3194 3124 3052 2975 2903 2830 2756 2635 2569 2498 2431 2362 
46 I 3096 3028 2958 2833 2813 2743 2669 2548 2483 2415 2350 2283 
48 3001 2936 2866 2792 2724 2655 2583 2464 2401 2335 2271 2206 
50 2907 2843 2776 2704 2638 2571 2500 2383 2320 2256 2194 2129 

I\roa, In.' 268.3 252.8 257.3 251.8 246.3 24~.8 235.3 230.3 225.0 219.8 214.5 209.3 
- -- ----------------------

I 1+1. in.'" 23946 23084 22235 21407 20593 19798 19017 18453 17725 17010 16313 15629 
S 1-1, In.2 1901 1851 1801 1752 1703 1654 1605 1558 1512 1467 1422 1378 
r 1-1, in. 9.45 9.37 9.30 9.22 9.14 9.07 8.99 8.95 8.87 8.80 8.72 8.64 
A/ S I-I 

II 

.141 .142 .143 .144 .145 .146 .147 .148 .149 .150 .151 .152 
I 2-2 , in. " 8129 7907 7585 7463 7242 7020 6798 6220 6027 5834 5641 5448 
S 2-2 , In.:! 739 71~ 699 678 658 638 618 592 574 556 537 519 
r 2-2, in. '1 

5.50 5.49 5.47 5.44 5.42 5.40 5.37 5.20 5.18 5.15 5.13 5.10 
A/ S 2-' II .363 .366 .368 .371 .374 .377 .381 .389 .392 .396 .399 .403 
D, In. 

I 
25 '. 24"- 2t% 24h8 24 " 23" 23% 23% 23~ 23" 22" 22% 

dlo in. 33 '", 33U 33), 32'l'a 3Z% 32~ 32~' 31% 31 J.i 31 " 31 711 30" 
W,ln. 22 22 22 22 22 22 22 21 21 21 21 21 
t, In. 17/. 1% 1\1. g lB f% IVa IVa 1% IVa IVa IVa Fl. 
P 2, in. ,i 6 5, G,,, __ 6 1,,-~,, 5", 5~" 5" 5', 5 ~ 5% 5" 5" 

Saf~ load values ahove upper zig-:Gag line are for ratios of l , r not over 60, those between zig-zag 
lines are for ratios up to 120 l l r a nd thoso he low lower zig-zag lino are for ratios not over 200 l /r . 
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COLUMN 

H 
LOADS 

Unit Stress- American Institute of Steel Construction- 1928 

CORE- CB146N 426 Lbs. 14" x 16" 
Effective 
Length Cover Plates-Width by Thickness- Inches 
fn Feet 

20.2 20.1% 20.1 ~ 20.1 % 20.1~ 18.1~ 18.1% 18.1~ 18.1 )1 18.1 
------

20 3008 3005 2930 2855 2780 2690 2622 2555 2487 2420 

21 3008 3005 2930 2855 2780 2690 2622 2555 2487 2420 
22 3008 3005 2930 2855 2780 2690 2622 2555 2487 2420 
23 3008 3005 2930 2855 2780 2690 2622 2550 2480 2410 
24 3008 3005 :¥I30 2855 2780 I 2655 2584 2513 2442 2375 
25 3069 2989 2910 2831 2750 2615 2545 2475 2406 2339 

I 
26 3028 2949 2869 2792 2712 2575 2506 2437 2369 2302 
27 2986 2908 2829 2752 2673 2535 2467 2399 2330 2265 
28 2942 2865 2787 2711 2633 2495 2426 2359 2293 2229 
29 2899 2823 2746 2671 2594 2454 2387 2321 2255 2191 
30 2857 2782 2704 2630 2554 2414 2347 2282 2216 2154 

31 2814 2738 2663 2590 2514 2373 2308 2244 2179 2118 
32 2769 2696 2621 2548 2474 2333 2268 2205 2141 2080 
33 2726 2655 2580 2509 2435 2292 2229 2165 2103 2044 
34 2683 2611 2537 2467 2394 2252 2189 2127 2065 2007 
35 2640 2569 2497 2426 2354 2212 2151 2089 2029 1971 

36 2596 2528 2455 2387 2315 2172 2112 2052 1991 1935 
37 2554 2485 2414 2346 2277 2133 2074 2014 1954 1899 
38 2512 2444 2373 2307 2237 2094 2036 1976 1918 1864 
39 2470 2403 2333 2267 2198 2070 1997 1940 1883 1829 
40 2427 2361 2292 2227 2159 2017 1960 1904 1847 1794 

42 2345 2282 2213 2150 2085 1943 1887 1833 1778 1726 
44 2264 2202 2136 2075 2011 1870 1816 1763 1710 1661 
46 2186 2125 2061 2002 1940 1800 1748 1697 1645 1598 
48 2108 2051 1988 1931 1869 1732 1682 1631 1582 1536 
50 2035 1978 1917 1861 I 1803 I 1666 1617 1569 1521 1477 

Area,ln.2 205.3 200.3 195.3 190.3 185.3 179.3 174.8 170.3 165.8 161.3 
------ --- ---------

I 1-1, In.4 15200 14564 13941 13333 12737 12125 11602 11090 10592 10104 
S 1-1, In.3 1340 1298 1256 1215 1174 1118 1082 1047 1012 977 
r 1-1, In. 8.60 8.53 8.45 8.37 8.29 8.22 8.15 8.07 7.99 7.91 
A/ S I-I .153 .154 .155 .157 .158 .160 .162 .163 .164 .165 
I 2-1, iro.' 5028 4861 4695 4528 4361 3819 3698 3576 3455 3333 
S 2-2, In.3 503 486 469 453 436 424 411 397 ~B4 370 
r 2-2, in. 4.95 4.93 4.90 4.88 4.85 4.62 4.60 4.58 4.56 4.55 
A/ S 2-' .408 .412 .416 .420 .425 .423 .425 .429 .432 .436 
D,ln. 22% 22Jj;j 22" 21% 21% 21% 21 Jj;j 21" 20% 20% 
dl, fn. 30~ 30~ 29% 29% 29~ 28" 28 27% 27% 27Jj;j 
W,fn. 20 20 20 20 20 18 18 18 18 18 
I, fn. 1'l'. 1% W. 1% 1% 1'l'. WI 1'l's 1% 1'l'. 
P' ,fn. 5~ 4% 4% 4% 4" 4" 4" 4" 4" 4~ 

Safe load values above upper zig-zag line are for ratios of I / r not over 60, those between zig-zag 
lines are for ratios up to 120 I / r and those below lower zig-zag line are for ratios not over 200 l lr . 

I 
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COLUMN ~----- w---- -., 

H 
' . , 

CB SECTIONS ' / " ' ,-, , 
COLUMNS WITH COVER PLATES I- --0 -

LOADS 
, f 1 ~, , -

ALLOWABLE CONCENTRIC LOADS 
, --, .' IN KIPS L 

P~ 
Unit Stress- American Institute of Steel Constructlon- 1928 

'''" .. , ..... ea ... PII--.Wklth by ThI.k_lntM. 
InfMl 

20 2356 228. 2221 ,,54 2086 2019 1951 

" 2356 2'" "" 22 2356 228. 2221 
23 
24 2254 2184 2114 2044 1973 1904 

" "" "19 21" 
,.., 2013 1943 1874 

26 ,,,, 2185 2117 204. 1981 1912 1844 
27 2218 2151 2084 2017 1950 1881 1815 
26 2183 2117 2OSO 1984 1917 184. 178. 
29 2148 2082 2018 1951 1886 1819 1153 
30 2112 '047 1982 1918 1853 1787 1723 

31 2078 2013 1948 188' 1822 1756 1694 
32 2041 1978 1915 1852 1789 172' 1663 
33 2006 1943 1880 1820 1758 1694 1633 
34 1970 1909 1847 1786 172' 1663 1603 
35 1935 1875 1814 1754 1695 1533 1573 

36 1901 1841 1782 1723 1663 1602 1544 
37 1866 1808 1748 1690 1632 15n 1515 
38 1832 1774 1716 1659 1601 1543 1486 
39 1798 1742 1684 1628 15n 1513 1457 
'0 1765 1708 1653 1597 1541 1484 1429 

42 1700 164' 1590 
44 1636 1583 1531 
46 
48 131 8 1288 1220 

1267 1218 1172 

1 '_I, In.' .. ~ 1124 om ~" 7818 
S ,.1, In.' ... ". '" '" ". 
r "1. In. 7.81 '.n w '.N , ... ,.U 7.33 
Aj 5,_, •• N .168 .1&9 .• m .172 .m .115 
I •.•. In.' n'" 3214 "'" H" "" m. ." s •.•. In.' '" '" ,~ '" '" "" '" r ._ •• hi.' 4.11 <~ '" 



GRILLAGE FOUNDATIONS 

Where column base plates nrc found to be undesirable or un
economical, a one or two tier grillage may be used if 80 desired, 
depending upon the bearing value of the soil or rock over which 
the load must be spread. 

T he lower tier must rcst upon a solid bed of concrete of sufficient 
thickness to distribute the load to the soil. 

The spaces between the beams should be filled with, and the 
beams enclosed in concrete not less than four inches thick. 

The minimum clear distance between 8anges of top tier 
beams - I". for the bottom tier _ 2". 

Maximum clear distance for bottom tier beams - % of the fl ange 
width. Beams should have pipe separators and should not be 
painted. 

To determine the aren in square fect required for the foundation, 
divide the total load on the column by the bearing \'alue of the 
soil per square foot which will give the area of the footing in square 
feet, the shape of which must be determined by local conditions. 
On the assumption that the loads on the soil are uniformly dis
tributed, the number, size, and weight of the beams nre determined 
from the maximum bending moment, maximum shear or the 
maximum web resistance to buckling as foHows: 

W_ totalload on the foundation in pounds. 
L _ length of beam in foot. 
a _ loaded portion in foot. 
d _ depth of beam in inehea. 
t _ thickn(. of beam web in inches. 
n _ number of bealJ\ll. 
fb _ aJlowabJe unit ,..eb buckling reDstaDoe. 
f. _ aUo,..able unit web shearing resiata.noe. 

The maximum bending momcnt occurs at. the center of the beam 

I . I· r d W(L.a) • 
'lll( IS equa In oot poun s to --.-, and the section modulus 

. d r b be . J2 W( L-A.) reqUire or eae am IS 8 f n . 

The proper size of beam in any tier with regard to flexure at a 
unit stress of 18000 pounds per square inch may be found in the 
safe load table for the length corresponding to (L-a) by dividing 
the total load by the number of beams. 

Or may be found from the table of maximum bending moments 
by dividing the total bending momcnt by tbe number of beams. 
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Or from the table of properties by dividing the total section 

modulus required by the number of beams in the tier, which is 
1 3W(1.-II.). 

equa to 36000 

Note, however, that the load on the beam for any span must 
not exceed the maximum tabular safe load for shear. 

The maximum vertical shear occurs at the edge of the column 

base or at ll. distance in feet of ';a from each end of the beam and 

. I W Ira. 
IS equa to - x -

L 2 

Web thickness, t, to resist average shear - ~' x r; x I~ n d 

·lh WL-a. I . d or average vertlca scar - L x 2 x n d t wluch must not excce 

12000 pounds per square inch. 

The maximum buckling stress occurs on a length in inches of 

12 a + d/2 and is equal, in total, per lineal inch of web to W / . 
1211. + dZ 

The required thickness of web, t, to resist buckling 
W 

",:;;-,--"-:;-,;;;-c~ or the average web resistance per square inch 
n(12 a + d/2) fb 

to buckling, fb _ ( w d/2) which must not exceed the 
nl2a+ t 

tabular values for the allowable buckling resistance on beam webs. 

Rolled Steel Column Base Plates: To distribute the loads from 
columns over girders, grillage beams, etc., solid slabs of rolled steel 
may be advantageously used in place of cast iron or riveted steel 
bases, etc. 

The method of determining the thickness, t, of the slab with 
respect to the direction of the upper tier is the same as that used in 

.J IV' paragraph under Column BflSe Pht.es, t _ 1 
6000K B 

Required thickness of slab, t, with respect to the direction 
parallel to the bottom tier is obtained by assuming that the 
maximum bending moment occurs at the point of column load 
concentration (.95d or .Sb, depending on the direction in which 
the column is turned) and that the reaction from the outside beam 
in the upper tier is the load, the cantilever span, l being the distance 

from the point of maximum moment to this beam and t _ '" W 1 
n B r 



F,:L.",PL.,: Kequimd to de.lgn a gTlIlago foundation to dl8t1'1but.! the 
load of 1.880,000 pounds,!'rom en 146 H 426 lb>!. WI '" concreUl Vi.,... having 
An alLowable Ixw-lng capacity ot 500 poUllds pOr !lQuaro lneh. 

1.8:0000 .. 3.760 .equare inchCY requirod in oo..c. 
60" ,,63" .. 3.780. Mak(l length of bottom tier 60". 
AMumo a column baso plat.<) 26" I< 28". 

28 13.36 _ ,.," , _ '\. 11.8'80.000 J: 7.32' ... 80 
2 .... '1/6.000,,26%28' 

24 17.75 .. 3 12 , . 
Top tier: .. Bea.ms, 6.:1" long. 8" C<.!IIt.c ... 

Uee IS" 

Section modulus ,..:qulrod pCr IKlam _ 1.880,000 ,,(6.1 28) .. 114.2 in.' 
8" 18.(KJO,," 

Usa .. - 15" " g,,> lb. Ilea.ms 

Buckling Stress: 35.~ '~~OO8 - 12,400 l bo!. per sq. In. 

Maximum allo"ablll!b _ 15.000 lbo. per sq. In. 

Sboou- oceun at ooge ot Blab and ill to _ 
per sq. In. 

1.880,000:1 17.5 8 lbo 
6;1,,4:1 15:. 1.068 " .1(.0 • 

Maximum r~ .. 12,000 Ills. p<lr sq. In. 
lJottom T lcr: 

60"-30" _ 30" 
1.880.000 :I 30 
8" IS.OOO" {I 

.. 43 .5 In .-~Ion ;\Iodulus required per beam .. 

{;so 9 - 12" x 40.8 lb. Beam • . 

lJuckllng ~tresll fb " :>61 :~~6~ II 12.615 ibs. per sq. In. 

:>Iaxlmum IIollowablo rb _ Ib .OOO lbs. per sq. In. 

Sllear OCCUI"!I M oul41(]c edgO'!! or upper tl .. r and IR r. 
8.515 lbs. per 1Iq. In . 

Mulmum allowable f . _ 12.000 lba. ~r sq. In. 

r----~ . ..;:.'----..., 

roc 
" " '. ,. 

'l' .' .' .' 

_ 1.880.000 _ 
6O:r 12:r.46 
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DIMENSIONS OF BASE PLATES FOR en SECTIONS 

The only condition considered in these tables is tbat of base 
plat es resting on concrete having safe bearing values of 500, 625 
and 750 pounds per square inch. 

For many of the hc(\vicr column loads given , single or double 
tier grillages may very often be found to be lighter and more 
economical than base phtes on concrete, but grillages should be 
the subject of study for ench specific case and principles govern ing 
design may be found on preceding pages. 

The column londs given in the following tables for CB Sections 
arc the maximum for each section and weight, or 15,000 pounds 
multiplied by the area. 

For purposes of calculation, the column load P is assumed to be 
distri buted within a rectangle whose dimensions nfC O.95d and 
0.8b, and the base slab is considered as a cantilever with uniform ly 

distri buted load where the span is i _ K- ;95d parallel to web of 
B $ b 

column, and J - 2 parallel to flange. 

~ r ~ ;=; 
~+, .'"'-'~,~ I _H 

'---K------' , 

P .. ToW load on column In IlOUn<is. 

K ... Lomgth of &lab In Inchllll. 

IJ .. Width ot &lab In inchCII. 

A .. Afcaoflllab .. KxB. 

p .. Unit Pr-e6suro .. I' / A. 

I 12..!! I!2: M .. Moment fo.- t Inch .ldth or elab .. p I 2" " 2 0.- 2 

U.a cr-tcr ,-alue of I or j: 

S - Scc:tloo :\Iodul~ tor I In<:h width of .lab - 18~ 
.. .....PJ!....or ....2.1.!... 

36.000 36.000 
t ....I!...!!.. ~ 

810<:0 So - "6' tberetoro t.2_ 6.000 or 6.000 

E:u,,"L-':. Assume alOlld. o t 1.880,000 l)/)UIId B for Column en 146 ,. 426 lboo. 
per ft ., d _ 18.6!llnchOll. b .. 16.690 InehOll .. 95d .. 17.756 Inch"" .. 8b .. 13.359 
Inch"". concreto at 500 lb!!. IICr sq. In. 

Required area of . Iab... t8~ ... 3723 8QuaN\lnCb .... 

A plal.e having dlmooslon. 56" x 67" will 00 satisfactory. 

ProJ.act lon I ... 67 ;6.699 .. 24.622 Incbes. 

Projoctlon j ... $6 ;3.359 ... 21.321 Inch"",. 

I> .. 24.6ZZO ... 606.24 squue Inch.,.. 

~ In formula.. P .. 6000 ,aubltltutln,g 500 for p and tbe vIJue o f I>. then 

to ... 500 ~.24 ... 50.112 and thlcknea t _ 7.11 tneheo. 



RECOMMENDED SIZES 

The following widths and thicknesses are suggested as being 
sufficient to meet all ordinary requirements. The adoption and 
usc of these sil,cS as standards will result in better service in the 
way of shipments from the mill and will also lend to make this 
class of business more desirable to the rolling mills. 

14 J[ 1'" 28,3 44" 
I'll l}i 28 x 3J,i 44 J( 5).i 

28" 

16 x l}i 32 x 3J.i 48 x 5J.i 
16][ 2 32 x 4 .. ,' 

48 x 6}i 

"" 2 
36,4 52 x 6 

20 x 2J.i 36 x 4}i 52 x 6}i 

:<I" 
24 x 2 40 J[ 4J,i 56 J[ 6}i 
24 x 2}i 40, , , .. , 
24 z 3 56,8 

Tbe thicknesses given above are the thicknesses of tbe rolled 
plate. 

• •• 

• 
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COLUMN 
~-- ---- K ___ __ _ .. 

(J 
COLUMN BASES 

D31r STANDARD 

14 INCH COLUMNS 
" f . . 

BASES • , -. 
- --

MAXIMUM 8o.OlNO STRESS, 11,,0lI0 POUNDS PER SQUARE INCH 

"',- Pr-. _ s... I ..... c-.e. 

"""- .. "" .... ~- ~ ....... 
"""" 

W • ,- ~LI .. .-... .... ... d, b. B. K . -. ,. ,. """""'" """"" "" .. ". ". .... 
--- t--

4,. 1"" 18.690 16.699 7.11 7% 8 " 67 8504 
412 1817 18.500 16.647 .... 7% 8 " 55 8250 
398 1756 18.310 16.595 ,-58 ' % 7 " 63 .... 
384 1694 18.120 16.541 6.18 . f> ' )j " 60 6187 
370 1632 17.940 1BA79 6.18 ' f> 6J.f " 56 '981 
356 1570 17.750 16A22 6.19 . f> ' )j " " ,m 
342 1508 17.560 16.365 5.91 ' f> ' )j 54 " 5569 

32' 1441 17.380 16.299 '.70 '" • 52 " 4950 
314 1385 17.190 16.240 '.64 '" • 52 53 4665 
300 1324 17J1OO 16.179 5.49 '" • 51 52 4508 
287 1268 16.810 16.133 ,.25 ' f> , ), .. 53 "" 273 1204 18.620 16.070 5.07 ' J{ ' )j .. 50 "40 
264 1164 16.500 16.026 '.08 ' J{ ' )j .. .. 3665 
255 1125 16.370 15.992 4.94 ' J{ ' )j 47 .. 3515 

CB 146H 246 1085 16.250 15.947 4.84 ." , 44 .. 3054 
237 104' 18.120 15.911 •. n ." , . 44 .. 2992 
228 1005 18J1OO 15.865 .52 . " , 44 46 2867 
21. ... 15.8711 15.830 ..2 4~( , 44 44 2142 
211 931 15.750 l5.BOO • .62 4M , 40 47 2663 
202 891 15.630 15.751 4.35 ' J{ ' )j 40 45 2285 
193 '51 15.500 15.nl • .08 ' J{ ' )j 40 43 2193 
184 '12 15.380 15 .... 3.97 ' J{ ' )j 40 41 2001 
178 776 15.250 15.642 4.12 4)4 ' )j 36 43 1973 
167 737 15.120 15.602 .. , 3" • 36 41 1673 
156 697 15.000 15.550 3~7 3~4' • 36 39 1591 
150 662 14.880 15.5211 3.40 3" • 36 " 1509 
142 626 14.746 15~ 3~1 3~ • 32 39 1414 

'320 1411 16.810 ls.no ,-58 574' • 52 54 '213 

· Column Coro SocUon. 
NOT_ : Rolloo Tb\ekn_ IncludOlJ allo ... ance tor planing On one .,de and I, rounded UP to nUlll'tlll. 

r«ommeodod ,tandard thlckn_. Mill oroon l hould lpeclfy the rolllld tWckno-. 
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COLUMN BASES COLUMN 

STANDARD ~ 
14 INCH COLUMNS BASES -

MAXIMUM BENOINO STRESS, 11,DOD POUNDS PER SQUARE INCH 

~_s... I .. _c-.. 

""- W"\lht .......... no ....... ...... w 
' .... ~ll". W ... ThidI_ tl ... W .... ... •• K • •• K • "'. eokY- , ... ... ... "'- .... ...... 

IItM "" 
..... , .. ,. ". bOo' ""'" 

... .. ,. ,. u... 
- ---

426 .A3 6}> 7 54 58 5997 6.12 ' }> 6}> 48 52 4596 
412 6.12 6}> 6}> 52 56 5362 6.13 ' }> 6}> 48 50 4419 
396 6.12 6}> 6}> " 54 5171 6.14 ' li ' }> 48 49 4331 
364 6.13 6li 6li " 52 4979 5.97 ' li ' }> 47 46 4154 
370 5.82 5~' • 50 52 4419 5.63 5)4 • 45 46 3672 
356 5.56 5~' • 48 " 4243 5.50 5~ • 44 46 3590 
342 5." 5~' 6 48 50 4080 5.54 5~ • 42 48 3427 
326 5.53 5,., 6 48 48 3916 5.51 5~' 6 40 48 3264 
31 4 5.22 5)4 5li 46 48 344<1 5.13 5)4 5}> 42 44 2679 
300 5.04 5)4 5li 44 48 3291 4.92 5,l{ 5}> 40 44 2742 
287 4.92 5)4 5li 44 46 3154 4.79 4~ 5 40 42 2380 
273 4.92 5)4 5li 44 44 3017 4.00 4~ 5 40 40 2266 
264 4.61 4)4 5 42 44 2818 4.63 4)4 5 39 40 2210 

CD 146N 255 4.62 .!-, 5 41 44 2555 4A6 4U 5 38 40 2153 
246 4.36 4)4 4}> 40 43 2193 4.34 4)4 4}> 36 40 1836 
237 Ul 4)4 4}> 40 42 2142 4.19 4)4 4}> 36 39 1790 
226 4.32 4~' 4}> 40 40 2040 4.12 4)4 4}> 36 37 1696 
219 4.16 4J.( 4}> 39 40 1989 4.13 4)4 4}> 36 36 16" 
211 3.96 4)4 4}> 37 40 1887 3.95 4)4 4}> 35 36 1606 
2<l2 3.96 4)4 4}> 36 40 lB36 3.74 3)4 4 33 36 134. 
193 3.711 33 .. 4 36 ,. 1550 3.76 3)4 4 32 36 1305 
184 3.71 3)4 • 36 36 1469 3M 3~ 4 32 34 1233 
176 3.58 3~4 4 35 36 1428 3.44 3U 4 32 32 1160 
167 3.42 3Vi 4 33 36 134' 3~7 3)4 3}> 31 32 984 
158 3.28 3)4 3}> 32 35 1111 3.14 3)4 3}> 29 32 920 
150 3.10 3)4 3}> 32 33 1047 3.16 3U 3}> 28 32 ... 
142 2.94 3)4 3}> 31 32 984 2.83 3U 3}> 28 30 833 

' 320 532 ' U ' }> 47 48 3515 5.24 5J4 5}> 43 44 2948 

.. 
'Column Core SooUon. 

NOTE; Rollod Thlckn .. lncludOi a1 lo w ..... COI ror p1an1na: on one Bldo and II roundGd up to n_~ 
recommended u a ndard thlckn... MtII orden l hould .peclty tOO rolled tblckn_ 
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COLUMN 
r ··---- K ______ ": 

~ 
COLUMN BASES 

lEIJ~ STANDARD 

14 and 12 INCH COLUMNS BASES -, 
MAXIMUM BENDING STRESS. 18,000 POUNDS PER SQUARE INCH 

"".~ 
Pr-. I*' Sq. In .... Cantrell 

"".~ 
W,lght 

C, .. 

DI __ .......... 
"'''''' 

W m ,." 1'bIcJcn .... t in. Wli ght ... " .. K" d. b. •• K. RoIlod. ... , .. CaltlA. tlll AN_" .. ," ... , .. ". 
153 67' 15.00 14.828 3.48 3~~ , 36 38 1550 
14. 63' 14.88 14.789 'A' ' )4 , 36 36 1469 
136 600 14.75 14.740 SA. ' )4 , 32 38 1378 

127 ... 14.62 14.690 3.05 ' )4 '"' 32 35 1111 
CB 14SN 119 .25 14.50 14.649 2.93 3){ '"' 32 33 1047 

11 1 '89 14.37 14.618 ' .08 3){ '"' 28 35 '72 
10' '54 14.25 14.576 2.81 Zy. , 28 33 785 
95 '19 14.12 14.544 2.39 Z;.i , 28 30 71' 
87 383 14.00 14.500 237 2~ , 28 28 666 

CB 144N .. '70 14.18 12.021 2.51 2~ , 27 28 64' 
78 344 14.06 12.000 2.26 ' )i '"' 24 29 '93 

190 838 14 .38 12.671 431 ' )i '"' 40 42 2142 
176 776 14.12 12.613 4.17 ' )i '"' 39 40 1989 
169 74' 14.00 12.574 3.89 ' )i '"' 37 40 1887 
161 710 13.88 12.513 ,.87 ' )i '"' 36 40 1836 
154 679 13.75 12.481 3.76 3M , 36 3B 1550 
147 648 13.62 12 .449 3.76 3M , 36 36 1469 

14. 617 13.50 12.407 3.47 3M , 34 36 1387 
133 587 13.38 12.365 3.36 3~~ , 33 36 1346 

CB 125N 
126 556 13.25 12.331 '" ' )i '"' 32 35 11 11 
120 .29 13.12 12.318 ' .20 ' )i '"' 32 33 1047 
113 '98 13.00 12.274 '.06 ' )i '"' 31 32 '84 
106 '67 12.88 12.228 '.85 ' )i '"' 29 32 92. 
99 '36 12.75 12.191 '.73 2U , 28 31 738 
92 '06 12.62 12.154 '.64 ' )4 , 28 29 690 
B5 37. 12.50 12.106 '.50 2~ , 27 28 64' 
79 34, 12.38 12.081 '.34 2X , 25 28 59. 
72 317 12.25 12.041 '.22 ' )i '"' 24 27 ' 59 
65 286 12.12 12.000 '.08 ' )i '"' 24 24 '08 

No ... ; Rolled Thick"""" Indudes allowance for planing on OIl" sldo and 18 rounded UP to neat'flllt 
rooomm"nded Btandar"d thlckn_. Mill Ql'\len Ihould .pecify th" rolled thickness. 
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COLUMN BASES 
COLUMN 

(;;J STANDARD 

14 and 12 INCH COLUMNS BASES -
MAXIMUM BENDING STRESS. 1&.000 POUNDS PER SQUARE INC H 

Pr ........ ", Sq. In. on eon..-.t. 

"'"~ 
Weigl'll 625 Pound. 750 P..,nd. 

s ... "' Thlek..-, t. In. ,,... Thlekne.., t. In. Weight Weight ". B, K, B, K, "'. Cal . ... ,~ Roll"". ClttU- R. ". ". ""~, 
lared ,.~ ""'~ ". ". "'. lI:ed ,.~ ""'~ "',. 

153 3.18 3X ' )1 32 34 1079 3.14 ' X ' )1 29 32 92. 
145 3.19 3X ' )1 32 32 1015 2." 3U ' )1 28 31 661 
136 2.88 3X ' )1 30 32 '52 2.87 3 ).4 ' )1 28 29 805 
127 2.86 ' X '" 28 32 ... 2.70 2X , 27 28 '" CB1 45N 119 2.57 2~ , 28 30 no 2.51 2;!4 , 25 28 595 
111 2.58 2X , 28 28 666 2.36 2X , 24 ' 27 551 
103 2.60 2X , 24 30 612 2.18 2X 2" 24 25 .25 
95 2.31 2.J4 2" 24 28 '76 2.19 2X 2" 24 24 .OS 
87 2.01 2 2 24 26 '54 U, 2 2 22 24 295 

CB 144N 
84 227 2)4 2)1 24 25 .25 2.01 2 2 21 24 ,.. 
78 2.12 2,. 2" 23 24 391 1.84 2 2 20 23 261 

190 ' .09 4.14 ." " 37 1698 3.95 4X ' )1 31 " 1423 
176 '.94 4J.{ '"' 35 " 160S '.99 ' X '"' 29 " 1331 
169 '.53 3X • " " 134' ' .70 3X • 31 32 11 24 
161 3.61 3X • 32 " 1305 '.53 ' X • 30 32 1088 
154 3.48 3X • 32 34 1233 3.35 ' X • 28 32 1015 
147 3.11 3U ' )1 32 " 1047 3.19 3)4' ' )1 28 31 661 
14' 3.33 ',. ')1 31 32 '84 '.20 '" ' )1 28 30 '" 133 3.18 3)4' ' )1 30 32 952 3.20 '" ' )1 28 28 m 

CB1 25 N 
126 3.07 3U ' )1 28 32 888 3.03 3U ' )1 27 23 750 
12. 2.87 3X '" 28 30 '" 2.75 2.J4 , 25 28 595 
113 2.88 3U ' )1 28 29 805 2.77 2U , 24 28 571 
106 2.72 2X , 27 28 '" 2.51 2X , 24 26 53. 
99 2.51 2X , 25 28 595 2.52 2M , 24 24 '90 
92 2.37 2X , 24 27 551 2.35 2X , 23 24 .69 
85 2.26 2,. 2)1 24 25 .25 2.14 2U 2" 21 24 357 
79 2.11 2,. 2)1 23 24 391 1.99 2 2 20 23 261 
72 1.96 2 2 21 24 266 1." 2 2 20 21 238 
65 1.82 2 2 20 23 261 1.66 2 2 19 20 215 

NOT>: : RolLed l'htcknees IncludCJIII a llowance for planing on On() I ide and I" roundod up to neareet 
rocommonded standard thlcknOBll. Mill On.lOl1l should speci fy the rolled thkknOBll. 
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COLUMN 
~--- --. K _____ _ ~ 

COLUMN BASES 

[ElJ ~ STANDARD 

12 and 10 INCH COLUMNS BASES .. 
. 

MAXIMUM BENDING STRESS, 18.000 POUNOS PER SQUA AE INCH 

CoIu"," Pr ........ per Sq. In. on Conu.~. 

"'.- We/gilt , ... Dlm~ "' "... ...... w 
" ' 00' Thkkn .... t. In. Welg/lt No. "' .. Klpo d. b. B. K. Rolled. ,. ". "'.," flnl ... od "', .. ". ". "',. 

64 282 12.31 

I 
10 .060 2.30 2li 2» 24 24 408 

CB 124M 58 

I 
256 12.19 10.014 2.02 2 2 22 24 299 

53 234 I 12.06 10.000 1.81 2 2 20 24 m 

136 600 11.88 10.575 3.57 3U 4 33 36 1346 
130 573 11.75 10.540 3.59 3U 4 32 36 1305 
124 547 11.62 10.505 3.41 3~ 4 32 34 1233 
118 520 11 .50 IOA6! 3.41 3U 4 32 33 1197 
112 494 I 11.38 

I 

10.416 3.27 3li 3» " 32 664 
106 ! 467 11.25 10.380 3.08 3li 3» 29 32 '20 
100 441 11.12 10.345 3.09 3li 3» 28 32 ... 
95 41 ' 11.00 10.322 2.85 3X 3» 28 3D B33 

CB W3 N 89 393 10.88 10.275 2.86 3li 3» 28 28 m 

" 266 10.75 10.235 2.57 2li 3 26 28 51' 
77 340 10.62 10.195 2.59 2% 3 25 28 595 
72 318 10.50 10.170 2A6 2% 3 24 27 551 

" 291 10.38 10.120 2.30 2li 2» 24 24 408 
60 26' 10.25 10.075 2.06 2J~ 2» 22 24 374 
54 238 10.12 10.030 2.08 2li 2» 20 24 340 
49 21 6 10.00 10.000 1.80 2 2 20 22 249 

45 198 10.12 8.020 1.96 2 2 20 20 227 

CB 100 N 41 181 10.00 8.006 1.67 2 2 18 20 204 
37 163 9.88 7.975 1.68 2 2 16 21 190 
33 "6 9.75 7.965 141 1» 1» 18 19 129 

• -
NOT." Rolled T hlcknesll Indudee a llowanoo for planln!( on one II1de and I! l'(>\lIIded up to neaMllJl; 

reoommended standard thlekn_. Mill ordm"Ol ,hould spOelfy tho rolled thl<;kn\l6S. 
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COLUMN BASES COLUMN 

STANDARD (J 
12 and 10 INCH COLUMNS BASES . 

~ 

MAXIMUM BENDING STRESS, 18,000 POUNDS PER SQUARE INCH - --
P, ........ _ Sq, In. on Coo1~.t. 

- -
CtlUlYOI 

Welgllt 625 PllUnds 750 Pounds 

''''', ~ - ~r --

''''' Tblol<n .... t.ln. Wei"", Thk.k ....... t. In. WeI""t ". B, K, B, K, "'. C.lw- ,.. Il0l1_, Cl.leu- ". Ranee!. _M ". '''. u.. Ro!I$d ". ". "'. "'M 'w~ Illed 'wM , -- --

64 1.89 2 2 20 23 261 1.9. 2 2 19 20 I 215 
CB 124N 58 1.00 2 2 20 21 238 1.77 2 2 18 20 194 

53 1.74 2 2 18 20 215 1.51 1;' 1;' 16 20 I 135 

136 3.41 3~ • 30 32 1088 3.45 3% • 28 29 920 
130 3.30 3li 3;' 29 32 920 3~B 3X 3;' 27 2B 750 

I 
12. 3.16 3X 3;' 28 31 861 3.11 3.!4 3;' 26 2B 722 
118 3.10 3X 3;' 28 30 B33 3.02 3)i 3;' 25 2B 6" 

I 112 3.11 3X 3;' 28 28 m 3.04 37.1 3;' " 2B 6B6 
106 2." 3X 3;' 27 28 750 2.78 2~ 3 " 26 "" 100 2.80 2% 3 26 28 619 2.78 2% 3 " 25 510 

CB 103N I 95 2.78 2% 3 " 28 571 2.78 2~i 3 " " 490 
89 2.64 2?i 3 " 27 551 2.44 2% 3 22 " .49 
83 2.50 27i 3 " 25 510 2.44 2% 3 21 " .28 
77 2.35 2~~ 3 23 24 46' 2.28 2X 2;' 20 23 326 
n 222 2U 2% 21 24 357 2.10 2X 2;' 20 21 297 
66 2.24 2U 2;' 20 24 340 2.10 2X 2;' 20 20 283 
60 1.89 2 2 20 21 238 1.81 2 2 18 20 204 
54 1.74 2 2 19 20 215 1.84 2 2 16 20 181 
49 1.66 2 2 18 20 194 1.50 1;' 1;' 16 18 122 

45 1.64 2 2 16 20 181 1.69 2 2 16 17 154 

C8 102 N 
41 l A' 1;' 1;' 16 18 122 1.52 1;' 1;' 15 16 102 
37 1.52 1;' 1;' 16 17 116 135 1;' 1;' 14 16 95 
33 1.30 1;' 1;' 15 16 102 1.35 1;' 1;' 14 14 B3 

--- -
NOTl:; Rollod Thlelm .. InciudOi allowance rOl' planing on On<) Iide and Is I'(lWlded up to netO"""t 

.ecommendod standard thiclr.nCIIII. Mm orders Should spec ify tho rolled thickness. 



K · 
COLUMN COLUMN BASES [81]' ~ STANDARD 

., ' . , , , 

t f 
BASES 8 and 6 INCH COLUMNS . , , , 

. > 

MAXIMUM BEN DING STR ESS, 18.001 POUN DS PER SQUARE IN CH 

C . .. ~ Pr.....,."" Sq. In. on Cener,.e 

"'.~ 
WoIJhI 

"" 
01 ............. 500 Pound. 

""'" - " '"' 
Thldm_ t. In. W ..... , .. " .. ' .. d, b, B, K, 

""''''-, .. , .. """'." flnlahed "" .. , .. , .. " .. 
67 296 9.062 8.285 2.51 2~~ , 24 25 510 
62 273 8.942 8.230 2.37 2~ , 23 24 '69 
58 256 8.810 8.230 2.26 2J{ 2Ji 22 24 37' 
53 234 8.678 8.175 227 2U 2Ji 20 24 340 

CB 83N 48 212 8.562 8.115 2.00 2 2 20 22 249 
44 194 8A42 B.09O 1.95 2 2 20 20 227 
40 176 8.312 8.075 1.75 2 2 18 20 204 
35 154 8.182 8m5 1.77 2 2 16 20 181 
33 146 8.124 8.010 1.63 2 2 16 19 1n 
31 137 8.060 8.000 1~9 1Ji 1Ji 16 17 116 

'" 132 8.196 6.559 1.55 2 2 18 17 154 
C8 82, 27 119 8.098 6~29 1.41 1Ji 1Ji 15 18 102 

24 11)6 8.000 6.500 W 1)i 1)i 14 18 79 

88 388 6.842 10.046 3.10 ' )i ' J.i 28 28 m 
80 35' 6 .... 9.959 2.89 ' )i ' J.i 28 25 694 

CB 61, 70 309 6.444 9.846 2.62 2)i , 26 24 "" 60 264 6.216 9.733 2.34 2)i , 24 22 449 
SO 221 5 .... 9.617 221 2)i 2J.i 23 20 '26 
40 171i 5.750 9.500 1.81 2 2 20 18 204 

No''':: Roned Thlckncsa tneludOi allowaneo for pLu.nlng on one , Ide and I, rounded up I.Q noanlSt 
rooommeoded , tanda.nl. thlclc:oelJll. Mill orden! should .peclfy the rolled thlcknca . 

• 
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COLUMN BASES COLUMN 

STANDARD ~ 
8 and 6 INCH COLUMNS BASES . 

~ 

. 
MAXIMUM BEHOINO STRESS, 18,000 POUN~S PER SQUARE INCH 

P""""'.III' Sq. In. on c..""",,,, 

CoIllmll WilgIIt "' ........ no.....,. 
"', .. ~ 

Thlelu!us, tin. Thlelen_ t. In. 
N •. '''' B. K. WeiGht B. K. Woiilht 

u>. 
"'~ ". IWl od. Colt ... , ... """-
I.tocl , ... .... ,. 00. U> •• . '" ''',,' ""' .. 00. ". u. . 

67 2.43 2M 3 20 " 408 2.36 2~ 3 20 20 340 
62 2.1 4 2)< 2» 20 22 312 2.03 2)< 2» 18 20 255 .. 2.12 2)< 2» 20 20 283 2.06 2)< 2» 17 20 241 
53 1.97 2 2 19 20 215 2.08 2)< 2» 16 20 227 

CB 83N 48 1.88 2 2 17 20 193 1.74 2 2 18 18 163 
44 1.., 2 2 18 20 181 1.68 2 2 16 16 "5 
40 1.60 2 2 16 18 163 1.51 I» I» 15 16 102 
35 1.52 I» I» 16 18 109 1.34 I» I» " 15 89 
33 U6 1» I» 15 16 102 1.34 I» 1» " " 83 
31 1~2 1» 1» " 16 " 1.17 1)< 1)< 13 " 64 

30 1~ I» 1» 14 15 89 U7 I» 1» 13 " T7 
CB 82N 27 1.39 I» 1)05 14 14 83 1.20 1)< 1)< 12 " " " 1.23 1)< 1)< 13 14 64 1.13 1)< 1)< 10 14 50 

88 3.18 3)< 3)05 28 22 6 .. 3.53 3.!4 4 28 19 603 
80 2.79 21i 3 " " 490 3~ 3)< 4 28 17 539 

CB 61N 70 2.55 21i 3 " 21 428 2.45 2~ 3 21 20 357 
60 2~3 2)< 2» 21 20 297 2.16 2)< 2)05 20 18 255 .. 1.95 2 2 20 18 204 2.00 2 , 19 18 In 
40 1.67 2 2 18 16 183 1.69 2 2 16 15 138 

NOTl:: Ronoo Tblckn_ Includflll allowance tor planing on One Iide and I. rounded up to nearest 
n'lOOmmondod Bl&Dda.rd. ~h1ckn_. Mill orden should IpeCU'y the rolled thlckn_. 





STRESSES IN RIVETS AND PINS 

Rivets. In transmitting stresses between riveted pieces, it is 
customary to disregard friction and to proportion rivets to the 
entire stress to be transmitted. They must be of sufficient size 
and number to resist shear and to afford such bearing area as not 
to cause distortion of the metal at the rivet holes. In the case of 
beams which frame opposite and of single web girders, this latter 
condition often necessitates a greater thickness of web than required 
by the shearing stresses. In a plate girder with %6" web, %" rivets 
connecting the web with the flange angles would have a bearing 
value at 24,000 pounds unit stress of 5,630 pounds per rivet, while 
their value in double shear at 12,000 pounds unit stress is 10,600 
pounds per rivet; and it might be necessary to increase the web 
thickness to VB" or more in order that the pressure of the rivets 
upon the metal be not excessive. 

Pins. Pins must be calculated for shearing, bending and bearing 
stresses, but one of the latter two will in most cases determine the 
size. When groups of bars are connected to the same pin, as in the 
lower chord of truss bridges, the size of the bars must be so chosen 
and the bars so placed that at no point on the pin will there be any 
excessive bending stress. When the size of pin has been detern'!ined 
from the bending stress, the thickness of the bars or web of the post 
should be investigated to provide sufficient bearing area, the bars 
being thickened or pin plates added if necessary. 

The following is the formula for flexure applied to pins: 
M = f 7r d8 + 32 or = fAd +8, in which M = moment of forces 
for any section through pin, f=fiber stress per square inch in 
bending, A=the area of section, d=diameter 7r=3.14159. The 
forces are assumed to act in a plane passing through the axis of 
the pin. 

EXAMPLE I.-Required tbe size of a pin carrying a 
load of 64.000 pounds. at a distance of 5 inches between 
points of support; maximum tiber stress 24.000 pounds per 
square inch. 

Dending moment=64.000 x 5 -<- 4=80.000 inch pounds; 
use a 3 X Inch pin; allowed moment: 80,!)00 inch pounds. 

EXAMPLE 2.-Required the tWckness of metal in the 
top chord of a bridge to give sufficient bearing area to a 
3%-inch pin, having to transmit a stress of 121,400 pounds; 
maximum bearing pressure 24,000 pounds per square inch. 

The bearing value of a 3%-incb pin for 1 inch tbickness 
of metal is 81,000 pounds ; therefore, tbe tWckness of metal 
required=121 ,400 -<- 81,000=1 Yo inch, or each web of the 
chord must be ~ inch thick, including pin plates. 
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RIVETS 

Shearing lind Bearing Values, in Pounds 

1f2 ~ INCH RIVETS- Area 0.1 9635 Squaro Inch 

Unit, Lbs. per Sq. In. 7500 8000 9000 10000 11 000 12000 
Single Shear per Rivet 1473 1571 1767 1964 2160 2356 
Double Shear per Rivet 2945 3142 '534 '927 "'" 4712 
Unit, Lbs. per Sq. In. 15000 I_ I_ 2i1IlOO 22000 24000 

• % 938 1000 11 25 1250 1375 1500 
• %. 1406 1500 1688 1875 2063 2250 ~ 
u o •................................• ............. ............. ............. ............. . ............. .............. 

.: J/~ 1875 2i1OO 2250 2500 2750 3000 

%. 2344 2500 2813 3125 3438 3750 • • % 2813 '000 3375 3750 4125 4500 0 
~ .................................. ............. ............ ' •...........• ............. ............. ... .......... 
u 

Ii. " 3231 3500 3938 4375 4813 5250 ... 
Y, 3750 4000 4500 5000 5500 GOOO 

'la- IN CH RI V ETS- Area 0.30680 Squa~ I nch 

• • 1758 1875 2109 2344 2578 ~ 
u = 
.: " .. 2930 3125 3516 3906 4297 • • % 3516 3750 4219 4688 5156 • = 4102 4375 4922 5469 6016 ~ 
u ..... 
~ 4688 5000 5625 6250 6875 

lA,-INCH RIVETS- Area 0.44179 Square Inch 

• • 
£ = 

4219 
4922 
5625 
8328 

IIIIOS aro I 
i,;'~;';;;;;~;;dottoo IInQ!l &TO greater t llan 

2813 

4688 
5625 
6563 
7500 

13500 15000 
2651 2945 
5301 5890 

27000 ' 0000 
1688 1875 

2531 2313 ............. ............. 
3375 3750 
4219 4688 
5062 5625 ............. ••............. 
5906 
6750 

3164 

5273 
6328 
7383 
8438 

6563 
7500 

3516 

5859 
7031 
8203 
9375 

11 250 
12&56 



RIVETS 
Shearing and Bearing Values, in Pounds 

Va-INCH RIVETS- Area 0.60132 Square Inch 

• • ~ 
0 

~ 0 
0 
'0 .: 
0 • .; = • • 0 

~ 
0 

~ 
~ 

1-INCH RIVETS- Area 0.78540 Square Inch 

-""~""""=~F: 

• • ~ 
0 

~ 0 

.5 0 

" • .; = • • 0 
~ 
0 

'" ~ 

• • ~ 
0 

~ 0 
0 • .: 
• .. = • • 0 

~ 

£ 
~ 

~ 

ValuOfi 

9375 10000 
1031 3 11000 
11250 12000 

t ¥a.INCH RIVETS- Area 0.99402 Square Inch 

9000 10125 11 250 12375 13500 
94" 10125 11391 12656 13922 15188 

10547 11250 12656 14063 15469 16875 
11602 12375 13922 15469 171)16 18563 
12656 13500 151 88 16875 18563 "" .. 13711 14625 16453 18281 2<)109 21938 
14766 15750 ln1S , .... 21658 23625 

I 
10fIII than sIngle shear. 

aro gre&tcr than double shear. 

277 

151 88 16875 
17086 18984 
18984 21094 
2OB83 23203 
22781 25313 
24680 27422 
26578 29531 
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PINS 

Bearing Values on Metal One Inch Thick, In Pounds 

Diameter x 1 x Unit. St.ress 

In Pound. Ineh 

..... ,_ 
16000 18000 20000 22000 24000 25000 27000 30000 

Sq, In. 

1 .785 15000 16000 18000 20000 22000 24000 25000 27000 30000 
1Ji 1.'121 18750 20000 22500 25000 27500 30000 31250 33750 37500 
1li 1.767 22500 24000 27000 3_ 33000 36000 37500 40500 45000 
1 ~ 2.405 26250 28000 31500 35000 38500 42000 43750 47250 52500 

2 3.142 30000 32000 36000 40000 44000 4800' 50000 54000 60000 
2Ji 3.976 33750 36000 40500 45000 49500 54000 56250 61)750 67500 
2li 4.909 37500 40000 45000 50000 55000 60000 62500 67500 75008 
2?i 5.940 41250 44000 49500 55000 60500 ""00 68750 74250 82500 

3 7.069 45000 48000 5400' 60000 .. 000 noo, 7500' 81000 90000 
3Ji .,.. 48750 52000 58500 55000 71500 78000 81250 87750 97500 
3li 9.621 52500 56800 "''''' 70000 nooo 84000 87500 94500 105000 
3~ 11.(145 56250 60000 67500 75000 82500 98000 93750 101250 112500 

4 12.566 60000 64000 nooo 80000 88000 """" 100000 108000 120000 
4Ji 14.186 63750 68000 76500 8500' 93500 11J2OO() 106250 114750 1275(0 
4li 15.904 67500 72008 81000 90000 99000 """'" 112500 121500 135000 
4X 17.721 71250 76000 .5500 9_ 104500 114000 118750 128250 142500 

5 19.635 75000 6IlOOO 9000' 110000 120000 1125000 13_ 15OOO1J 
5}i 21.6<18 7875O 8400' 94500 115500 126000 131250 141750 157500 
5li 23.758 82500 88000 99000 121000 132000 137500 148500 165000 
5" 25.967 85250 92000 103500 12'500 138OCO 143750 1155250 172508 , 28.274 90000 96000 10800' 120000 132000 144000 150000 162000 . 180000 
6X 30.680 93750 11lOOOO 112500 125008 137500 15()000 156250 168750 187500 
6li 33.183 97500 1114000 117000 130000 143000 156""" 162500 175500 185000 
6%" 35.785 101250 108000 121500 135000 148500 162000 1168750 182250 202500 

7 3!1.485 105000 112000 126000 168000 175000 189000 210000 
7J4 41282 108750 11 6000 130500 174000 181250 195750 217500 
71 :; 44.179 112500 1211000 135000 180000 187500 202500 225000 
7~ 47.173 116250 124000 139500 1861)00 193750 21)9250 232500 

• 50.265 120000 128000 144000 21_ 240000 
' J{ 53.456 123750 132000 148500 222750 247500 
' li 56.745 127500 136000 153000 229500 255000 ." 60.132 131250 140000 157500 236250 262500 

9 63.617 135000 144000 162000 243000 270000 
9J{ 67.201 138750 148000 166500 249750 2n500 9l, 70.882 142500 152000 171000 256500 285"'" 
9" 74.662 146250 156000 175500 263250 292500 

" 78.540 150000 160000 180000 200000 270000 30000' 
10}4 82.516 153750 1641lO1l 184500 205000 276750 307500 
tOJ.-i 86.590 157500 168000 189000 210000 283508 315000 
10%" 90.783 161250 172000 193500 215000 258800 290250 322500 

11 95.033 165000 "'000 198000 22000' 242000 2841lO1l 275000 297000 330000 
ll X 99.402 168750 180000 225000 247500 270000 281250 303750 337500 
" li 103.869 1n5OO 184000 23000' 253000 276000 287500 310500 345000 
II %" 108.434 176250 188000 235000 258500 282000 293750 317250 352500 
12 113.097 ''''''''' 192000 240000 264000 288000 300000 324000 360000 



PINS 

Bending Momenu in Thousands of Inch Pounds 

Diamote.-R x 0.098175 • Unit Streu 

"" FlN" St .... In Pound. p ... Sq .. . ... In,,/o 

~~ ~ .. ,_ 
16000 ~wooo 22000 

1

24000
1 

Indl •• S<!. In. 

1 .785 1.5 1.6 1.8 2.0 2.2 2.' 
' X 1 :rz.7 2.' '.1 3.5 3.8 '.2 '.6 
1» 1.767 5.0 5.' 6.0 6.6 I.' 8.0 
1.!{ 2.405 I.' 8.' '.5 10.5 11.6 12.6 

2 3.142 11.8 12.6 14.1 15.7 17.3 18.8 
2X 3.976 16.8 17.9 20.1 22.4 24.6 2 ... 
2» 4.909 23.0 24.5 27.6 30.7 33.7 36.8 
2~ 5.9<10 30.6 32.7 36.8 40.8 44.' 49.0 

, 7.069 39.8 42.4 47.7 53.0 58.' 63.6 
' X 8.296 50.6 53.' 60.7 67.4 74.1 BO.' 
' » 9.621 63.1 67.3 75.8 84.2 92.6 101.0 
3~ 11.045 71.1 82.8 93.2 103.5 113.9 124.3 

, 12.566 94.2 100.5 113.1 125.7 138.2 150.8 
' X 14.186 113.0 120.6 135.7 150.7 165.8 180.9 
' » 15.904 134.2 143.1 161.0 178.9 196.8 214.7 
4~ 17.721 157.8 168.3 189.4 210.4 231.5 252.5 

5 19.635 184.1 196.4 220.9 245.4 270.0 294.5 
5X 21.648 213.1 227.3 255.7 284.1 312.5 340.9 
5» 23 .758 245.0 261.3 294.0 326.7 359.3 392.0 
5" 25.967 280.0 298.6 336.0 373.3 410.6 447.9 

8 28274 318.1 339.3 381.7 424.1 466.5 508.' 
6J.{ 3'06BO 359.5 383.5 431.4 479.4 527.3 575.2 
6~1 33.183 404.4 431.4 485.3 539.2 593.1 647.1 
6~4 35.785 452.9 483.1 543.5 603.9 664.3 724.6 

1 38 ' 95 505.1 538.8 6Q6.1 673.5 740.8 808.2 
,.- -11.282 561.2 598.6 673.4 748.2 823.1 897.9 
" 7)1 44.179 621.3 662.7 745.5 828.4 911.2 994.C 

7~~ 47.173 685.5 731.2 822.6 I 914.0 1005.4 1096.£ , 
8 50.265 754.0 804.' 904.8 1005.3 1105.8 1206.4 
8'-" 53.456 826.9 882.0 992.3 1102.5 1212.8 1323.0 
8 1 ~ 56.745 904.4 964.1 1085.3 1205.& 1326.4 1447.0 
8%, 60.132 986.5 1052.3 1183.9 1315.4 1446.9 1578.5 

• 63.617 1073.5 1145.1 1288.3 1431.4 

1 

1574.5 1717.7 
' X 67.201 1165.5 1243.2 1398.6 1554 0 1709.4 1864.8 
' » 10.882 1262.6 1346.8 1515.1 1683.5 1851.8 2020.1 

." 74.662 1364.9 1455.9 1631.9 1819.9 2001.9 2183.9 

10 78.540 1472.6 1570.8 1767.1 1963.5 2159.8 2356.2 
lOX' 82.516 1585.9 1691.6 1903.0 2114.5 2325.9 2537.4 
10» 86.590 170U 1818.4 2045.7 2273.0 2500.3 2721.6 
lOX 90.763 1829.4 1951.4 2195.3 2439.2 2683.2 2927.1 

11 95.033 1960.1 2090.7 2352.1 2613.4 2874.8 3136.1 
ll X 99.402 2OQS.8 2236.5 2516.1 2795.7 3075.2 3354.8 
11M 103.869 2239.7 2389.0 2687.6 2986.2 3284.9 3583.5 
11~ 108.434 2388.9 2548.2 2866.7 3185.3 3503.8 3822.3 
12 113.097 2SU.7 2714.3 3053.6 3392.9 3732.2 4071.5 

25000 

2.5 
'.8 
8.' 

13.2 

19.6 
28.0 
38.3 
51.0 

68.3 
84.' 

105.2 
129.4 

157.1 
188.4 
223.7 
263.0 

3G6.8 
355.2 
4Q8.3 
466.6 

530.1 
599.2 
674.0 
754.8 

841.8 
935.3 

1035.4 
1142.5 

1256.& 
1378.2 
1507.3 
1644.2 

1789.2 
1942.5 
2104.3 
2274.9 

2454.4 
2543.1 
2841.2 
3049.1 

3266.8 
3494.6 
3732.8 
3981.6 
4241.2 

.7. 

27 

2.7 
5.2 
8.' 

14.2 

21.2 
30.2 
41.4 
55.1 

11.6 
91.0 
'.1 

39.8 
11 
1 

1 

2 
2 

69.6 
203.5 

41 .6 
84 .1 

331.3 
333.6 
441.0 
503.9 

5 12.' 
647.1 
728.0 
81 5.2 

101 
909.2 

0.1 
8.' 

33.9 
111 
12 

13 51.2 
68.' 
27.9 
75.8 

14 
16 
11 

19 32.4 
091.9 
12.7 
6.8 

2 
22 
245 

2650.7 
2854.5 
3068.5 
3293.0 

3528.1 
3774.2 
4031.4 
4300.1 
4580.5 
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DETAILS FOR PUNCHING AND RIVETING 
Ame.lcan Brldgo Compa n y S U nda r<! 

Conve ntional Signs for Riveting 

Sho p R ivtt.o Field Riveu Sh<»> Rivet. 

Dimensions of Structural Rivets 

0i. ",,1. III RlvII, d. IntI'I .. 
• ___ w·_··_~ 

% )1 % % % 1 1% lJi 1Ys 1)1 

'! f .. i 1,:.. i w % Ji 1» lJi lJ> 1% 1% 2 2" 2" 
h " % J> )1 % " % )i % 1 

- d -
J> % % % % 1 1% lJi 1% 1)1 , 

r .··· ro', w, % lei 1 1% 1% 1% llei 2 2% 2% 
~ "" "'r---oi h , % lei % % J> )1 % % % lei 

w=1~ d + W' h= O.42S w r= l Y.; It. 

Driving Clearance Crimps 

" DlamtwGl' Rhrot, d, lncha 

~ % )1 % lei % 1 1% lJi 1% 1)1 f f: .~: _ 
I .. d , 1% 1 lei 2 2Ji ' )1 2lei 3 3Ji 3)1 3lei 
" I , % 1 1% lJi 1% 1)1 1% llei 1% , 
~ b~+l~" (min. 2" ) 

Gages for Angles 

Wldlll ttl L ... , ..... , . 

• 7 , 5 • 3)1 3 ' )1 2 1 lei 1)1 1% lJi 1 lei 

~L g, ' )1 • 3)1 3 2% 2 1 lei 1% 1% 1 )i % lei % )1 
L . .L.j g, 3 2)1 2U 2 
K. C. g , 3 3 2)1 llei 

M" . t y;; 1 )i )i ii )i % lei % )1 % % % lei Ji riyet 
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RIVET SPACING 

_...,_..,._.,... __ Mlnimum Pitch for Machine Riveting 

~~~C;'~'~''''~~~~TO~'-C-'~~~ 
l }i Ih' Hi Hi 1 ~ 1~ 1% I 2 2).1 Zy. 2~$ 2~ 2~ ' 3 -t-t--t=ct-

0 ..... .... ' k 

~ % I» )( 0 
H 1 1% )( % 0 

% 1)1 I» ' )1 1 )( % 0 

% 1)( 1% 1)( ' % 1 % 0 

% I ' • 2 l H 1% 1% % % 0 
1 l H 2» 1% lH Ih ll, % H 0 
IX 1" 2" 1% 1" lH 1 ~ 1)1 % 0 
1)( 1", 12% 2 1% 1)( 1 'i 1)( 1 " 0 
IH 1~ 2" 2)j 2 1% 1)( ~~ 1)( % 0 

1 ~~ 2 3 I 2)( 2)1 2 " '" ." 0 

Minimum Pitch to Maintain 3 Diameters C. to C. -
,",. 

Ollta_, g. Indl .. 

••• m 1 1!4' lH 1)( 2 2'1 2H 2)( 3 3)( 3 1-i ' 3~ 4 4)( 4H 

li 1% H 0 
H I J..<l 1% % 0 
% 1% Hi Ws 1)1 % 0 

% 2.\4 2 1% 1% 1 ~8 1 0 

% 2% 2H 2% 2)1 2 ' % '" % 0 
1 3 2% 2~ 2% 2H 2)< 2 1% 1)1 0 
1)1 3' • 3)( 3 1/8 3 2% 2~ 2% 2.J4 2 1% % 0 

IX' 3)( 3% 3H 3Vg 3~~ 3)( 3 2% 2H 2* 1% 1" 0 
1&,. 4;' 4 4 3Ji 31{ 3" 3li 3)( 3J.i 2% 2H 21, .,. 1 0 

11,Ai. 4)~ 4'> 4~ 1414 4)1 4 3:" 3,. 3% 3h , 318 2% 2~ . 2 , Hi 0 

>, d, Covor Plata RII/oting b, d, 
Ins. Inl . In •. I~ ---
r.z 2H 2H 

1 2% r~' d d.?, )i 2% 
' H 2~ 1: • I{ 2)( 

'. -- ->l- ------- --- - - --- ~ 2 21{ 1 2}~ 
::JJ.:.. . " 

2)<, 2% " J' 1)( 2'1 :=-:--:.:=:!'_=_~:;,.=-".;c':;:E.z.:==.:~~~;,:."-;,-
3 2% l<i~-T'~------------"i--- lH 2 
3H 3 --~::.---- ----

. II{ 1~ -------- --
4 3% 2 ' H 
5 3.J4 2)( 1 I 6 3% 2)i 
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Thickness 

REDUCTION OF AREA FOR RIVET HOLES 
Area in Square Inches= Diameter of Hole by Thickness of Metal 

For tension members rivet holes shall be taken as the diameter of the rivet plus 7i" 

Diameter of Hole in Inches 

MMeW, I I I I -=~_ 72 ~ % ~_~_~ }-8 % 1 1716 l Ys 

% 
I 

.09 .11 .12 .13 .14 .15 .16 .18 .19 .20 .21 

X .13 .14 .16 .17 .19 .20 .22 .23 .25 .27 .28 

% 
I .16 .18 .20 .21 .23 .25 .27 .29 .31 .33 .35 

% .19 .21 .23 .26 .28 .30 .33 .35 .38 .40 .42 
]16 .22 .25 .27 .30 .33 .36 .38 .41 .44 .46 .49 

72 .25 .28 .31 .34 .38 .41 .44 .47 .50 .53 .56 

% i .28 .32 .35 .39 .42 .46 .49 .53 .56 .60 .63 

% .31 .35 .39 .43 .47 .51 .55 .59 .63 .66 .70 

% .34 .39 .43 .47 .52 .56 .60 .64 .69 .73 .77 

~ .38 .42 .47 .52 .56 .61 .66 .70 .75 .80 .84 

% .51 .56 .61 .66 .71 .76 .81 .86 .91 

Ys .55 .60 .66 .71 .77 .82 .88 .93 .98 
% .59 .64 .70 .76 .82 .88 .94 1.00 1.05 

1 .63 .69 .75 .81 .88 .94 1.00 1.06 1.13 

1?16 .80 .86 .93 1.00 1.06 1.13 1.20 
1% .84 .91 .98 1.05 1.13 1.20 1.27 
1% .89 .96 1.04 1.11 1.19 1.26 1.34 
1% I .94 1.02 1.09 1.17 1.25 1.33 1.41 

1% 1.15 1.23 1.31 1.39 1.48 
1% 1.20 1.29 1.38 1.46 1.55 
1]16 1.26 1.35 1.44 1.53 1.62 
172 1.31 1.41 1.50 1.59 1.69 

l X 

.23 

.31 

.39 

.47 

.55 

.63 

.70 

.78 

.86 

.94 

1.02 
1.09 
1.17 
1.25 

1.33 
1.41 
1.48 
1.56 

1.64 
1.72 
1.80 
1.88 

PITCH OF' RIVETS TO MAINTAIN NET SECTION 

1 Hole Out 2 Holes Out 

~
-+-- --t 

- -~- .. 
_ : _ ' __ '!S 

... '- ==r-~- - -; 
'~ - - -- ' . 

'- b-'; 

y= diameter of rivet + ~" 
al-2y=V~-3y 

b=V2ay +y ' 

a . a1=sum of gages minus thickness of angle. 

a 

--
1 
172 
2 
272 
3 
372 
4 
472 

%" r ivets, can be taken at 7i" less than for ~" rivets. 
1" rivets, can be taken a t 7i" more than for Ji" rivets. 

Dimensions in Inches 

~" }-8" ~" Ys" 
Rivet Rivet a I Rivet Rivet 
---- ----

b b b b 
--- - ----- -
1% 1 ~ 5 3)i 3% 
1}-8 2 572 3X 372 
2)i 2X 6 3% 3% 
2X 2]16 672 372 3~ 
2]16 2% 7 3% 3}-8 
2% 2% 772 3~ 4 
2% 3 8 3}-8 4Ys 
2% 3% 872 4 41 4X 



Grip, 
a 

2 
% 
J,i 
% 
Yz 
% 
% 
Ys 

= 

I 

I 
I 

I 
I 

I 

I 

I 

STRUCTU RAL R I VETS 

American Bridge Company Standard 

Lengths of Field Rivets for Various Grips 

Dimensions in Inches 

,.. Gr ip. a""'l 

~-~l 
J+ --Grip, a· 

, 

, , 

:- Grip, b-: 

~ ~~ . , 
~ Length--"": 

~.--. Grip, b·--, ,. ~-~ 
I Length----~ :.- - - Length- --J .. --- -Length --- ... 

Diameter of RiYet Grip, Diameter of RiYet 

~ % % Ys 1 b ~ % % Ys 

1% 1% 1Ys 2 2% ~ 1 1 1% 1J,i 
1% 

I 
1Ys 2 2Vs 2J,i % 1% 1J,i 1J,i 1% 

1Ys 2 2% 2J,i 2% % 1% 1% 1% 1 ~ 
2 2% I 2J,i 2% 2Y2 I Ys 1 ~ 1Y2 1Yz 1% 

2J,i I 2% 2% 2~ 2% 
I 

1 I 1% 1% 1% 1% 
2% I 2~ 2Yz 2% 2% % 1% 1% 1Ys 1Ys 
2Yz 2% 2% 2% 2Ys J,i I 2 2 2 2 
2% 2% 2% 2Ys 3 % 2% 2% 2Ys 2J,i 
2Ys 2Ys 3 I 3% 3J,i Yz 2~ 2J,i 2J,i 2% 
3 3 3Vs 3J,i 3% I 

% 2% 2% I 2% 2~ 
3% 3J,i 3J,i 3Yz 372 % 2% 2% 2% 

I 
2% 

3J,i 3% 3% I 3% 3% Ys 2% 2% 2% 2% 
I 3Yz 3~ 3% 3% 3% 2 2Ys 2Ys 2Ys 

I 
2Ys 

3% 3% 3% I 3Ys 3Ys 
I 

% 3% 3 
I 

3 3 
3% 3Ys I 3Ys 4 4% J,i 3J,i 3% 3% 3% 
4 4 4 4% 4J,i % 3% 3% 3% 3% 
4% 

I 
4% 4% 4J,i 4% Yz 3~ 3~ 3~ 3~ 

4J,i 4J,i 4J,i 4% 4~ % 3% 3% I 3% 3% 
4% 4% 4% 4Yz 4% % 3Ys 3% 3% 3% 
4% 4% 4% 4% 4% Ys 4 3Ys 3Ys 3Ys 

I 
4% 4% 4Ys 4Ys 3 4% 4% 4% 
4Ys 4Ys 5 5% % 4J,i 4J,i 4~ 
5 5 5Ys 5J,i J,i 4% 4% 4% 
5% 5% 5J,i 5% % 4~ 4Yz 4Yz 
5% 5% 5% 5Yz Yz 4% i 4% 4% 
5Yz 5~ 5Yz 5% % 4% 4% 4% 
5% 5% 5% 5% % 5 I 5 5 , 
5% 5% 5% 5Ys Ys 5% 5% 5% 

5Ys 6 6 4 I 5J,i 5J,i 
6 6Vs 6J,i % 5% 5% 
6Ys 6J,i 6% J,i 5Yz 5~ 
6% 6Yz 6Yz % 5% 5% 
672 6% 6% Yz 5% 5% 
6% 6% 6% % 6 6 
6% 6Ys 6Ys % 6Ys 6% 
6Ys 7 7 Ys 6J,i 6J,i 

7% 7% 5 6% 
7J,i 7J,i % 6Yz 
7% 7% J,i 6% 
7% 7% % 6~ 
7% 7% Yz 6Ys 
7Ys 7Ys % 7 
8 8 % 7J,i 
8% 8% Ys 7% 

283 

1 
I---

1J,i 
1% 
1 ~ 
1% 

1% 
1Ys 
2 
2J,i 
2% 
2~ 
2% 
2% 

2Ys 
3 
3~ 
3% 
3~ 
3% 
3% 
3Ys 

I 
4% 
4J,i 
4% 
4~ 
4% 

I 
4% 
5 
5% 

I 5J,i 
5% 
5Yz 
5% 
5% 

I 

6 
6% 
6J,i 

I 6% 
6~ 

i 6% 
6% 
6Ys 
7 
7J,i 
7% 
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STRUCTURAL RIVETS 
Amnll.a .. B..Jdg. Com"a"y Standa.d 

Weight In Pounds per 100 Rivets with Button Heads 

t ... ;1h mom,tor of RIYI" lnell .. "."gIII Olamot .. "" RI .. I, IMII .. 
UJIII .. "00' Head. 

" H % " Ii 1 1% 'X '"'. 
Hud, 

% H % lnell .. " Ii 1 1% IX 
. 

5 18 33 53 78 109 146 190 252 
X 18 34 54 60 111 149 193 256 

IX 6 12 X 19 34 55 62 113 152 197 260 

" 7 13 % 19 35 56 63 115 155 200 265 
H 7 13 23 35 50 68 91 130 H 20 36 57 65 116 157 204 269 
% 7 14 24 36 52 n 95 134 % 20 36 58 .. 120 160 207 273 

" 6 15 25 37 54 " 98 139 " 20 37 60 68 122 163 211 278 
Ii 6 15 26 39 56 77 102 143 Ii 21 38 61 69 124 166 214 262 

2 9 16 27 41 58 60 105 146 6 21 38 62 91 126 169 218 287 
% , 17 28 43 60 82 109 152 % 22 39 63 93 128 171 222 291 
X , 18 29 44 62 65 112 156 X 22 40 64 94 130 174 225 295 
~j 10 18 30 46 64 68 116 161 " 22 40 65 96 132 177 22' 300 
H 10 19 31 47 67 91 119 165 H 23 41 66 97 135 180 232 "" % 11 20 32 49 69 93 123 169 % 23 42 6'/ 99 137 182 236 308 

" 11 20 34 50 n 96 126 174 " 24 43 68 100 139 165 239 313 
Ii 11 21 35 52 73 99 130 178 Ii 24 43 69 102 141 168 243 317 

3 12 22 36 54 75 102 133 162 7 24 44 70 104 143 191 246 321 
V. 12 22 37 55 77 105 137 187 % 25 45 n 105 145 194 250 326 
X 13 23 38 57 79 107 141 191 )i 25 45 73 107 147 196 253 330 
% 13 24 39 58 81 110 144 195 V. 26 46 74 198 149 199 257 334 
H 13 24 40 60 B4 113 148 200 H 26 47 75 110 152 202 260 339 
V. 14 25 41 61 .. 116 151 204 % 26 47 76 111 154 205 264 343 

" 14 26 42 63 68 11. 155 206 " 27 46 77 113 156 207 267 347 
Ii 15 27 43 64 90 121 158 213 Ii 27 49 76 114 158 210 2n 352 

4 15 27 44 66 92 124 162 217 6 27 50 79 11 6 160 213 274 356 
V. 15 28 45 68 94 127 165 221 ), 28 50 60 118 162 216 278 360 
)i 16 29 47 69 96 130 169 226 )i 28 51 81 119 164 219 281 365 
V. 16 29 48 n 98 132 172 230 V. 29 52 62 121 166 221 285 369 
H 16 30 49 n 101 135 176 234 H 29 52 63 122 169 224 268 373 
% 17 " 50 " 103 138 179 239 % 29 53 B4 124 171 227 292 378 

" 17 31 51 75 105 141 183 243 " 30 54 .. 125 173 230 295 382 
Ii 18 32 52 77 107 143 186 247 Yo 30 54 87 127 175 232 299 386 

Ola""'tl' "" Rlv.tt, I ..... es 

Butlon Had. 

V. H V. " Ii 1 l V. IX 

100 Heads as made on rivets, Pounds .. 2.4 5.0 9.7 16.0 24.0 35.0 49.0 78.0 
100 Heads as driven In work, Pounds . .. 1.9 4.0 7.5 12.5 18.5 27.0 37.5 51.0 
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SCREW THREADS 
U nited Suus a n d A ..... . lca n Bridge Com pan)" Sun da rel 

l.r!i:t:~-! J .: I 
;. i./" . ~OO! . l ;l:··· ... ·_- ._, ." 

----T+~ '.:·-··-·--·-',.· U I 

Dlamel ... NN Number DI . .... c.r " .. Number 

• • 'm' "" ' ,W "" Thread. , TolIl "" ,,," "" Thuds, 
d , <, DIa~ d, Dla., C, - d, <, Ola., d , Dla.,c, -,. '". SQ. In. Sq. ln. ,." ". ". Sq, tn. SQ, l n, ,." - ------
)4 .185 .04' .027 20 2» 2.175 4.909 3.71 6 4 
% .294 .110 .• 68 16 2~ 2.425 5.940 4.619 4 
h .400 .196 .126 13 
% .507 .307 .2Q2 11 3 2.629 7.069 5.428 3» 

" .'''' .442 .302 10 3X 2.879 B.296 6.509 3» 
;, .731 .601 .419 , 3» 3.100 9.621 7.549 3;{ 

3" 3.317 11 .0<15 8.641 3 
1 .838 .785 .551 8 
1;' .939 .994 .693 7 4 3.567 12.566 9.993 3 
1)4 I.'" 1.227 .890 7 4)4 3.'" 14.186 11 .33n 2;' 
lYs 1.1 58 1.4B5 1.054 , 4h 4.028 15.904 12.741 2U 
l h 1.283 1.767 1.294 , 4" 4.255 17.n1 14.221 2% 
1% 1.389 2.074 1.515 5» 
1 ~ 1.490 2.405 1.744 5 5 4.480 19.635 15.766 2h 
1;' 1.615 2.761 2.049 5 5)4 4.730 21.648 17.574 2h 

5h 4.953 23.758 19.268 2% 
2 1.711 3.142 2.300 4» 5U 5.203 25.967 21.262 2% 
2y'( 1.961 3.976 3.021 4% , 5.423 28.274 23.095 2Y.( 

BOLT HEADS AND NUTS 
U nited SUt'" . n d Am • • I". n Brldll. Com p.ny SUnd ... d 

@t-----~ (~-r~:Er=8 o .!, , -
~ "t. : ~--

---..t.----t .' ------~-----"t. . i 
!..~ t.·h-oi :""1" • .1 I..-b~ . 

HEADS AND NUTS U. S. SIand. nI A. B. Co. Stal>Clani 

Head 
Height, h 0.75d +~" 0.75 d 
Short Oia. , f 1.50d +.J.i" 1.50 d 

No. 
Height, , d d 
Short Ola., f 1.50 d + .J.i" 1.50 d +.J.i" 

Reads for Bolts I W' and under. A. D. Co. Standard . 
Hea.da for Bol ts Hi " and over. U. S. Standard. 
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BOLT HEADS AND NUTS 
,11,., ... 1",," Bridge Company Sta nd lrd - -- ~ -""0 '"' 0"_ 0 ... -

• "~ .. ..... • H ....... ... .. ,., Dllme, .. , In. Height, 
01 .... , .. , In. 

.. , Dia""" ... In. 
H.lght 

Olllmel .... ln. 

'"-
,. 

'"- '"-~. - '"" """ ..... """ .... .... - --
ii ~ ~ 1> » ~ ii 1> » ii % » 
~ ~ 1> ii ii " ~ % % ~ 1 % 
;, % ii ~ 1» )i » 1 '" ;, ' ii '" ~ 1% % » 1~ % ~ Iii lJi ~ 1;' lJi 
)i Iii l Ji " 1~ 1% )i 1» l )i )i 1.!4 Iii 

'" 1;' ' 1> ~ 1), 1% '" 1% 1 ~ '" 2 1~ 

1 1 ~ 1;' )i 2% 1;' 1 1), 1% 1 2)i 1% 
lJi 2 1% Ji 2~ 1% 1% 2Ji 1% l Ji 2% 1% 
' ii 2Ji ,,,, % 2% l Ji Iii 2ii 2 Iii 2", 2 
1 ~ 2% 2Ji 1 2", 2» 1% 2;' 2Ji 1% ' Ji 21> 
1;' 2% 2ii 1% ' % 2ii 1;' 2~ 2% 1;' ' )i 2% 
1% , 21> ' ii ' % 21> 1% , 2" 1% ' % 21> 
l )i ' Ji 2U 1% '''' 2~ lU ' Ji 2~ 1M ' % 2M 
1% ,~ 2% 1;' 4Ji 2% 1% ,~ 2% lJi 4% 2% 
2 ' % 3% ," 4% 3Ji 2 ' % 3% 2 4% 3Ji 
2ii 4 3» l )i 5 ';, 2ii 4 3;' 2ii 5 ' ;, 
2;' 4;' 3% 1% 5;' 3", 2» 4;' 3% 2» 5;' '''' 2U 4% 4J.{ 2ii 6 4J{ 2ii 4% 4ii 2~~ 6 4% , 5~ 4% 2» 6;' 4% , 5~ 4% , 6;' 4% 
'ii S:!{ 5 2)\ 7 5 'ii 5)i 5 'ii 7 5 
' ;, 6ii 5~ 2% 7% 5% ' ;, 6ii 5% ' ;, 7% 5% 
3U 6% 5)i 2", 8Ji 5)i 3M 0% 5)i 3M 8Ji 5)i 
4 7 0% ' Ji 8% 6", 4 7 OJi 4 8% 6% 
4.14 7;' ' ;, ' ii 9ii 6;' 4% 7;' ' ;, 4ii 9ii ' ;, ", 8 ' % ' J> S:!{ .'" 4;' 8 OJi 4;' 9U .'" 4Y. 8% 7ii ' % IOU 7ii 4)i 8~ 7ii 4:!{ IOU 7ii 
5 ay. 7% ' % lay. 7% 5 8~~ 7% 5 lOY. 7% 
5ii 9ii 8 4 11 .!{ 8 5ii 9ii 8 5ii tt Y.&' 8 
5;' 9% 8% 41> 11 % 8~ 5» 9% 8~ 5» 11 % 8~ 
5:!{ 10Ji 8U 478 12~ 8ii 5ii lOJi BY. 5M ,,~ 8)i 
6 10» 9% 41' 12% 9Ji • lO}i 9Ji • "'" 9Ji 

LENGTH OF BOLT THREADS 

bnllih of Diameter '" 1kII1. ,nell .. 
Bolt, In. 

ii ~ ;, % ~ h 1 -'lL ~ , to ,,., " " 1 ' ii 
1% to 2 " )i 1 I ii 1» 1;' 
2.% 10 2» )i )i 1 Iii 1» 1M lU 
2% to , h % 1 Iii 1;' Iii Iii 2ii 
1)1 to 4 '" h Iii ' ii 1» 1M lU 2ii 2% 
4)18 to 8 1 1 Iii 1;' 1M 2 2ii 2% 2M 
8,11 to 12 1 1 1;' 1M 2 2ii 2% 3 3 

12J1 to 20 1 1 1% I 2 2 2ii 2% 3 3 
Boltl not JllIt«I IrQ threaded about 3 tlmea the d,ameter : In 110 CN ... &l'9 Bta.odard boltl \hroodod 

elO3l)l' to tho head t.han Kinch. 
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BOLTS WITH SQUARE HEADS AND NUTS 

Am • • I~.n Bridge Compa ny Sunda rd 

Weight In Pounds per 100 Bolts 

. -- - . ,-
I 

Dlomot ... 01 Ooh, Indo" 

"00. , .... I Ind,. )i % ~~ 
, 

" % )i Ii 1 •• 
- - ---

1 I 4 7 11 15 22 37 ,. 
IX' 4 7 11 16 23 39 59 • 
l !-t 5 8 12 17 24 41 62 
1 ~ 5 8 13 18 " 43 " 2 5 9 14 19 27 45 67 101 144 
21 , , 9 15 20 28 47 71 104 15' 
212 , 10 15 21 30 49 " 109 155 
2)i , 10 16 22 31 51 77 113 161 
3 7 11 17 24 33 54 80 117 167 
3 1

2 7 12 18 25 35 " " 126 178 
4 8 13 20 28 38 62 92 134 189 
4 1~ 9 14 21 30 41 66 98 142 198 
5 10 15 23 32 43 71 

1 
104 

I 
151 209 

5 1~ 10 16 25 34 46 75 111 159 22' , 11 17 " " 49 78 

I 
117 168 232 

61 ! 28 38 52 84 123 176 243 
7 29 40 55 .. 12' '" 254 
71 ; 31 42 1 57 92 136 193 265 
8 32 45 60 97 142 1 202 276 
9 

I 
34 49 65 105 154 218 298 

10 53 

I 
71 114 167 235 

I 
32' 

12 61 82 131 192 ". 3" 
14 I 93 , '48 

217 303 409 ---- --
3 1- -:1--:---:-1 -- - -- -

P. I ... ~ 

I 1.4 2.2 1 12.5 17.0 22.3 Additional 

- --

SQUARE NUTS AND BOLT HEADS 

A .... ..J".n Bridge Compa ny Stanlard 

Weight. in Pounds for One Head and One Nut 

- .- ~ 

rn.m" •• ~'. ~~ l )i 2 2" 3 
Jodi.. '" / 4 

- --I 

Square Head and Nut. ... , 2.05 3.51 I 5.48 8.08 15.5 26.2 
Weight of Shank per Inch .. , .34n I .5007 .6815 .8900 . 1.391 2.063 
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BOLTS WITH HEXAGON HEADS AND NUTS 
Am e tic. " Bridge Com pa ny Sta nd . .... 

Weight. In Pound s pe .. 100 Bolts 

-
length Ola""" .. 01 Boll, .nth .. lengtll DII"",ler 01 Bolt, '""h .. 
"00' "00. 
Hull, H .. d, 
Inct. • • V, % % )i 1 InctI .. V, % % )i 1 

---- --

I 19 33 52 8 68 92 137 194 264 
1}4 20 34 54 8M 60 96 143 202 274 
. v, 22 36 57 • 63 100 14. 210 285 
1% 23 38 60 9J.<,i 66 105 156 219 296 
2 24 " 63 93 132 10 68 10. 162 227 307 
2)< 28 43 66 97 137 10)1 71 "' 168 236 318 
2V, " 45 69 101 143 11 74 118 174 244 329 
2% 29 47 n 10' 148 11 V, 77 122 181 253 341 
3 30 49 75 10. 154 12 80 127 187 261 352 
JU 31 " 78 11. 160 12V, 82 131 193 270 363 
3).1 33 54 82 118 16' 13 85 135 19' 278 374 
3% 34 " 85 122 171 13)1 .. 13. 206 287 38' • 35 " .. 128 176 14 91 14' 212 29' 396 
4)< 37 60 90 130 180 14J.<.i 93 148 218 304 407 
4V, 38 62 94 134 186 15 96 152 225 312 418 
4% 39 64 97 138 191 15% 99 157 231 321 430 , 41 66 100 143 197 16 102 161 237 329 441 
Sy.' 42 68 103 147 202 16)4 10' 16' 243 338 452 
, v, 44 71 106 151 208 17 107 170 250 346 463 
'% 45 73 10. 156 213 17]4 11 0 174 256 355 474 
6 48 75 112 160 219 18 113 117 262 364 485 
6)4' 48 77 115 164 225 18" 116 183 268 3n 496 
6V, 49 79 11 . 168 230 19 "' 187 275 381 507 
6% " 81 122 173 236 19)4 121 191 281 38. '19 
7 52 84 12' 117 241 20 124 196 287 398 530 
7)4' 53 86 128 181 247 
7V, " .. 131 18' 252 
7% 56 90 13. 190 258 - - --

P •• lneII '.6 8.7 12.5 17.0 22.3 P.,.lnt/I '.6 8.7 12.5 17.0 22.3 AdeIl!Io .... Addltl~;;; 

HEXAGON NUT S AND BOLT HEADS 
Amerl ean Brldg& Com pan), SUndard 

Weight in Pounds for One Head and One Nut 

Ollmel. of 8011, 1)< 

~ 
1% 2 2" 3 , .... 

Hexagon Head and Nut. . . 1.73 2.95 4.61 6.79 13.0 22.0 
Weight of Shank per Inch ... .3477 .5007 .6815 ~900 1.391 2.003 
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RECESSED PIN NUTS AND COTTER PINS 
Am ... lean B.ldge Compan7 Stand. rd 

Th ..... d' She"", U. S. Standerd. Pitch, 6 per Ineh. 

PiN NUT 

OLlmet ... of PbI 
Thkk- 01 ..... :... Recess 01..... - .. , , "- 1-o ... '=,::;:::o .. c.,-fC"'--:"::;:1 =---1 ~~~ ~ 1 

" l_m_+ ___ f_'_I-='="c' +="o"'+C'C"C'_ s Hole __ ~ Q.. 

PItt ... 
N., 

11 6 2~ 
12 6 2% 
13 7 2~ 
14 7 3 
15 8 3 
16 8 l }i 
17 9 3}{ 
18 9 3~ 
19 10 3~ 
20 10 371 
21 11 3>-2 
22 11 3}i 
23 12 3).4 
24 12 3Mi 

• 8pO<,:I&l SIZOll~, -'-"'-- "'" 

Uorl7,ontal o. \'crtlca.1 
C()tt." P in 
~'Inlshod. 

'" HU, 

~ , % ~% !~ ~~ I ~ H1 , 1 ~~ ~ 
7B 1.J.1 4'" 5 3% ~ 2)4' 3 PN23 
N IN ~ ~ ' )i H • ,~~ 
N ', ~ • ~ • " ~ 5~~ N li • m • )i ~ 6~U 
N 1% 7 ~ ~ % ~ 8~U 
~ 1~ 7% 8% 7 % 4~ 10 PN 28 
fj 1% 8.J.1 9% 7711 ~ 574 12 PN 29 
7~ 1}1i 8% 10 8 ~. 5)4' 14 PN30 
~ 2Y8 9% 10% 8~ U 5~ 19 PN 31 
~~ 2).1 l OX' 11 % 9% ~ 5X 24 PN 32 
~ 2)4' 11 .14 13 10% U 5~ 32 PN 33 
~ 2.14 11 )4' 13 10% ~ 5X 32 PN 33 
.J.4 2% 12).4 14% 11 ~ ~ 5~ 60 PN 34 
H, ~ I '~ 1~ 1. N • n~M 
n 2% 14~ 18~ t3U ~ 674' 81 PN 36 
H, 2M 1~ lrn l~ ~ ~ ~~~ 
en 2% 167':l 19 1 5~ ~ 7~ 103 PN 38 
Y2 3 17711 2O}l 1 6~ ~ 7~ 126 PN 39 
J1 3.J.1 18).4 21 )4' 17~ U 8% 145 PN 40 
~ 3X" 19J.1 22~ 18% ~ 8~ 173 PN 41 
H, 3~ 20M 23~ 1m ~ 9~ 1S6 PN 42 
7~ 3~ 21 );2 24% 20M ~ 9% 222 PN 43 
J.i 3~ 22 J.Al 26 21 ~:l % 10% 240 PN 44 
J1 3~ 23);2 27Y8 22~ % 10~ 266 PN 45 
.J1 3;8 24% 287:1" 23% % 11 ~ 282 PN 48 
~~~3hOL_2~5~~,-=29~~~ ~2~'B~L-~~~.-",~1~1 ~~.-c3~1~O~P~N~'~7_ 1 

COTTER 

.~'; erio , ,; _ : + I' : . . . 
" _" 1>0 , . 

'" HU' 

lIorlwntal 
Cotter P in 

Ove r 2" illnillhed. 

COTTER 

p h C d p h t d - --"--+-"--I---'-f--'---I--"---f--"--I---''--f--''- -

Hl 
1 ~ 
2 
2)4' 
2li 

l li 
1 ~ 
2 
2~ 
2% 
2li 

2 
2li 
2X 
3 
3N 
3~ 

3)i 
3~ 
3~ , 
'"' 

, 
5 
5 
6 • 
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UPSET SCREW ENDS FOR SQUARE BARS 

Th .... d : Shape a nd Pitch, U. S. SUndard. 

." UPSET 

''''- Oil",,: ... ". ... , " Weight Diamat ... ,- _. 
" ".-,,~, "0, ,- "'," AI Root W b, 0 . ... 

d, Sq.lnth .. FOOl. ,..,. Indle. "-, '''''' " Ar •• "' ,..,. ",. + Ut<, " ~"', " , ,..,. locbel "- ,- % 

'li 0.563 1.91 1% 4 4 0.939 0693 23.2 
,% 0.766 2.60 l li 4 4 1.064 0890 16.2 

1 1.000 3.40 Hi 4 4 1.283 1.294 29.4 
1% 1.266 4.30 1% 4 3% 1.389 1.515 19.7 
1% 1.563 5.31 1% 4% 4% 1.615 2.049 31.1 
1% 1.891 6.43 2 ' % 4 1.711 2.300 21.7 

1% 2.250 7.65 2li 5 5 1.961 3.021 34,3 
1% 2.641 8,98 2% 5 4% 2.086 3.419 29.5 
1~ 3.063 10.41 2% 5% 4% 2.175 3.716 21.3 
1% 3.516 11.95 2~ 5% 5 2.425 4.619 31.4 

2 4,000 13.60 2% 6 5 2.550 5.108 27.7 
2% 4.516 15.35 3 6 4% 2.629 5.428 20.2 
2% 5,063 17.21 3)i 6% 5% 2.879 6.509 28.6 
2% 5.641 19.18 3% 7 ' % 3.100 7.549 33.8 

2% 6.250 21.25 3U 7 7 3.317 8.641 38.3 
2% 6.891 23.43 3li 7 5% 3.317 8.641 25.4 

/ 2~ 7.563 25.71 4 7% ' % 3.567 9.993 32.1 
2% 8.'" 28.10 4.!4 8 7% 3,798 11.330 37.1 

3 9.600 30.60 4)i 8 , 3.798 11.330 25.9 
3% 9.766 33.20 ' % 8% 7 4.028 12.741 30.5 
3)4 10.563 35.91 4X 8% 7% 4.255 14.221 34.' 

·Up&etll a.o &pO(:\al. 
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UPSET SCREW ENDS FOR ROUND BARS 

Am ... lc.n Brld,_ c.mpa"y Standard 

; ~ 11)1111 
Thread , Shape and Plteh, U. S. Standard. 

... , I """ ......... 010 .... ' .. --. "'" ... , . " 0'"-- ""-
OII .... t .. 1." ,- " .... ".-d, ~ • • ... ,. 

"'w .. , ..... ' .... "-' • ,~. ,~. ,- ".'" "." ~. + 111%, • -, Ow, 
,~. ,- k Inth .. 

% ---
')4 0.442 1.,. 1 • • 0.838 .. " 24.7 
. )1 0.601 '.04 1)4 • ' J.i 1.064 0890 .... 
1 .785 2.67 1~ • • 1.158 I.'" 34.' 
1)1 .... 3.38 l J.i • • 1.283 1.294 3'" 
1)4 1.22:7 4.17 1~ • • 1.,.. 1.515 23.' 
1~ 1 .... 5.05 1~ • • 1.490 1.744 17.5 

l J.i 1.767 6.01 , ' J.i ' J.i 1.711 ' .300 3<1.2 
lli 2.074 7.05 ' )I ' J.i 4 1.836 2.649 27.7 
1)4 2.405 8.18 ' )4 • • 1.961 3.021 25.6 
1)1 2.761 9.39 ' j • • , .... 3.419 23.8 

, 3.142 10.68 ' J.i ' )1 • 2.175 3.716 18.3 

' )I 3.547 12.06 ' li ' J.i 3J.i 2.300 4.156 17~ 

' )4 3.976 13.52 ' 11 • ' J.i 2.550 5.108 ,8.4 
' li 4.430 15.06 3 • ' J.i 2.629 5.428 22.' 

' J.i '.909 16.69 3)4 ' J.i ' J.i 2.879 6.509 32 .• 

' li 5.412 18.40 3)4 ' J.i ' J.i 2.879 ..... ,. .• 
' )I 5.940 20.19 3J.i 7 ' J.i 3.100 1.549 27.1 
' )I 6.492 22.07 3)4 7 • 3.317 8.641 33.1 

3 7.069 24.03 3~ 7 • 3.317 8.641 22.' 
3» 7.670 26.08 • 7J.i • 3.567 8.993 30.3 
3)4 8.268 28.21 • 7J.i • 3.567 '.993 ,. .• 
3li 8.946 30.42 ' )4 8 ' J.i 3.798 11.330 ,<6 

3J.i 9.621 32.71 ' )4 8 • 3798 11.330 17.8 
3li 10.321 35.09 ' J.i 8J.i ' J.i .. .,. 12.741 23.' 
3)1 11 .045 37.55 ' )4 8J.i • 4.2!» 14.221 '8.0 
311 11 .793 40.10 ' )4 ' J.i ' J.i 4.255 14.221 " .S 

-- -
· Uplletl t. re lpec:IaI.. 
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EYE BARS 

Ame rican Briel, .. Compoon)' Standard 

Ordinary Eye Bar 

f::;;'~: -- I , , ... -0 ---==-~. , . . 
" ',--- - '(>' 

' -- A···';' ·-- ------c:-------. 

AdJ .... stable Eyo Bar 

Mlnlm\lDl lcllIIt b. I. t~ short end Is 6'-6", I>rerernbly 7'-O".- l.,(,tt throad. 

Th .... d: $hap4 a nd Plt~h, U. S. Suo"d. "". 
-

H'-""'"," 
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LOOP RODS AND STUB ENDS 

Th .. ad: $ha p4 and Pitch, U. S. SUndar<!. 

Length A for One Loop In Feet and Inches 

""'D~'.m-."T-~~-~"';'-~ 54t 0/ Sqo.:art or I\ool.;d Bar, II 1._ 

:, I----.----.----,----.-~-y----,----.----,----.----,---
~p~I-')(~.-+~h~~I--I--'~~~--I )(~.-I--'~~~.~I»~I~I~~j--'~)(~.-'~h~e~2 _ 

1.!1 0- 9M 

l Ji 0-10 
1% 0-11 
l U ,- 0 

0-10 0-11 

0-10% 0-l1 M 
0-l1 M 1- OM 
'-OM '-IM 

D-11 M 

1· 0 
1- 1 
1· 2 

1· 1 
1· 2 
1· 3 

2 1- 1 l~l M l · 2M l- 3 1· 4 

2)( 
2» 
2)( 

3 

· 3)4' 
3» 

' 3~ 

4 

°4.!4 4» 
"4%" 
5 

°SU 5» 
' 57:1 
6 

°6.!4 6» 
°6%" 
7 

1- 2 1- 3 
1- 3 1- 4 
1- 4 ,- 5 

1- 5 1- 6 

1- 6 1- 7 
1- 7.\1 1- 8 
1-8.J1: 1-9 

,- 9,!1 1-10 

1-11 
2- 0 
2- 1 

,- 3.!1 
,- 4J.i 
,- 5!h 

1- 6% 

1- 77';; 
1- 8M 
1-10 

1-11 

2- 0 
2- 1 
2- 2 

2- 2J.i 2- 3 

2- 4 
2· 5 
2· 6 

2· 7 

1-4% 1-5 
1- S);!! 1- 6 
1-6 1~ 1-7 

1-7J.A.i 1-8 

I-8M 1-9 
1- 97!i 1-10 
'-10.11 1-11 

I-TI M 2- OM 

2- OJ.i 2- 1M 
2- l J4 2- 2M 
2- 2J4 2- 3)1 

2- 3M 2- 4M 

2- 5 2- 572 
2- 6 2- 6M 
2- 7 2- 7M 

2- 8 2- 8M 

2- 9 2- 9M 
2-10 2-10M 
2-11 3- 0 

3-03-1 

t- 2J.i 
1- 334 1- 47ll 

1- 4,!7 1- 531 

,. 5 

,. 6 
1· 6 

1· 7 

1- 5J..i 1- 6).1 1- 7 1· 8 1· 8)1 
1·7 1·7J7 1·8 1·9 1·9).1 
1· 8 1· 8% 1· 9% 1·10 1-11 
1- 9 t- 9)1 1·10).1 1-11 2- 0 

1-10 1-1072 1-11 ).1 2- 0 2- 1 
1-11 1-11 72 2- 0).1 2- 1 2- 2 
2- a 2- OJ7 2- I J7 2- 2 2- 3 

2- 1 2- 2 2- 2J7 2- 3 2- 4 

2- 2 2- 3 2- 3)1 2- 4)1 2- 5 
2- 3 2- 4 2- 4J7 2- 5)1 2- 6 
2- 4 2- 5 2- 572 2- 6J7 2- 7 

2- 5 2- 6 2- 6J7 2- 7J7 2- 8 

2- 6 2- 7 2- 7J7 2- 872 2- 9 
2- t yz 2- 8 2- 9 2- 9)1 2-10 
2- 8yz 2- 9 2-10 2-10yz 2-T1 yz 

2- 9% 2-10 2-11 2-11 )1 3- 0)1 

2-10yz 2-11 3- 0 3- 034 3- 1M 
2-11 37 3- 0 3- 1 3- 1% 3- 2Y2 
3- OM 3- 1 3- 2 3- 2% 3- 3% 

3- 1)1 3- 2J.-i 3- 3 3- 3)1 3- 4)1 
'Plns are 1pecia.1. M aJI'!mu m sh!pp!ng length of long ond-31> foo~. 

• ••• m _ , 

Riah t throad r ' '+ 

I ]1.: .. ---------------- / --------- ._,' 

~- - m ---~ Left thread 

d)JJJjJJJt I 
~· ·-·----· - ---· I· ---- -- - -- - --.~ 

1- 9% 
1-10)1 
1-11 72 

2- 072 

2- 1% 
2- 272 ~ 
2- 3% 

2- 4J.-i 
2· , 
2· 7 
2· 8 

2· 9 

2-10 
2-11 
3· 0 

3· 1 

3- 2 
3- 3 
3· 4 

3- 5 
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CLEVISES 

Amari.,." Btld lila Compoon), Stllnd."" 

~~+--:l ~ -~----t 
---- =::;. . I .j ' ::----~~p -- ~ + 

" ---- "-" , . . --- · .. t , i 
9iI~ ----., " I " , • •• _ . ...... 

~ .n . .l...-- .a ___ ._ t.. __ .. __ J 

" ;k I ' ----or 
" ~-~f . - - - -~ I - ::F:-' 1 

i:/ _____ .-1 
L -'L • .,I 

Orlp=t.hlclm_ of plato) + J( " but must Dot exceed dlmeimoo. c. 

Th ... d, Shapa a nd Pitch, U. S . Sunda"'. 

"", ". 
0 .... """ FORK .orr W",,", Min. Mn_ M"- Mn, "' .... ....... , , , , d I , f , , • " W • 

3 1 H, 1 1% 3 % '»; 1% , 1»; 5 1% ' »; 3J> , , l)j 1% 1»; , , % 3 , 5 l)i 6 1~ '» 3% 8 
5 1% ' )j 1% ' % 5 % 3~ ' % 6 ' »; 7 ' »; 3~ ' % 17 
8 , 

'% , 3 6 )i ' % 3 7 ' »; 8 ' )l ' '1 5'1 28 
7 2}4' 3 ' % 3)l 7 » 5»; 3% 8 3»; 9 3 5 Sl, 40 

CLEVIS NUMBERS FOR VARIOUS RODS AND PINS 

RODS PINS ..... "'- ,- I 1»; 1% 1~ , '»; ' % ' % 3 3% 3)i --
)i .... .. 1 3 3 3 

--- )i l )i 3 ~ 3 , , . 
» » 1»; , , , , 

1 "' ... . 1% , 
~ 

, , 
1» 1 1% , , , , 5 , 
l }i' 1)j 1% , , 

~ 
, , , 

1% .. . . l)i 5 5 ~ 5 5 
... . . . 1»; 1» 5 5 5 5 5 
1% 1% , 5 5 5 ~ 5 6 6 
1% -- ' )j 5 5 5 5 ~ 6 8 
1)i 1% '»; 6 6 6 6 ; 7 7 
1» 1% ' % 6 6 6 + 8 7 7 , l)i ' % 6 6 8 6 6 7 7 
' )j ' '1 6 6 6 8 

It 
7 7 

..... . 1» ' )i 7 7 7 7 
' »; , ' % 7 7 7 7 

' % ' )j 3 7 7 7 7 
CluvlAut above and to right of dgu.g Une may be usod with fOl'It8 .tr·a.lgh~, clevilCll below aDd to 

1en of t his lioe Ihould have forkll cI(l8(ld II(> as: not to OV(lrI:lrain pin. 
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TURNBUCKLES AND SLEEVE NUTS 

TlnIdi U. S. Sta.nd&ni. SIIort end of rod 

L WROUGHT IRON 
A N TURNBUCKLES 

ff'11 ~ 
~ IDR~~ 

Righi Thread l eft Thread 

ail! !Jl2 
L STEEL 

NAN TURNBUCKLES 

, y, T~F , 
" - C 0 

~~""cJ=~;~~~;;' ''Thread T ..lo 

U 

~ 

II 

1 Ie 111111 I 

L CAST STEEL 
SLEEVE NUTS • 

Y, 

111111 11-1 
Righi ThNl. d Left Thread 

~ 
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BEAM SEPARAT ORS 

---~~~~~~~~~~~~~ ANGLE SEP",RATORS CAST IRON SEPARATORS 

Beo.dheab 

." 7 
B 
9 

10 

12 6 9 1.!4 3 1}4 
15 9 12 Hi 4~ 1% 
15 9 ~! Y.. 17i 4% 1).1 
18 9 14 2}4 4% 2YS 
20 12 16 2 6 2 
24122Q464 

CAST IRON SEPARATORS 
W.lght 01 one, .Ith~" bolt. 

C.m C. of Boa"" ..... 
7" B" 9" 10" 11 " 

~ 7 B 9 9 10 
7 8 B 9 10 11 
8 8 9 9 10 11 
9 8 9 10 11 12 

10 10 11 12 13 14 

12 13 15 16 18 19 
15 16 17 19 21 23 
18 22 24 27 29 32 

20 24 27 30 33 37 
24 32 36 40 44 

m' , , . , 
: . . . , 

llngtll ... 
• • 12" ,-~ ,~ 

11 2 
12 7' -0 3 
12 or les8 4 
13 5 
15 

- 2 
21 7'-1 3 
25 t, 4 
34 12'- 0 5 

40 
48 2 

12'- 1 3 

" 4 
Ir-O 5 

... dh e ct 

6' !~ 2~ 274' .!4 
7 5 2% 2~ }i 

8 ~~ 2~ 2~ .!4 
9 ~~ 3U 2.!4 .J4 

10 ~~ au 2U .J.4 

12 6 9 17!i 2U .!4 
15 9 112 l J..i: 2)4 Y2 
18 9114 2.!4 2~ % 
20 12 16 2 2~ % 
24 12 2D 4 2~ ~ 

I I 

PIPE SEPARATORS AND RODS 
ToW welghllOt Bum Gird ..... n~ Grilll~ 

C. II> C. 01 0 .. "" 

7" B" 9" 10" 11 " 12" 

10 11 12 13 14 15 
17 19 21 23 25 27 I" PIll' W Rodo 

24 27 30 33 36 39 

m 
31 35 39 43 47 51 

15 17 18 20 21 23 
26 29 32 35 38 41 
36 41 45 50 54 " y.,. beo.II!I 1iY' ... 
47 53 59 65 71 n 1_ We _half d 

lb. tabulaWd wei&ht, 

-
20 22 24 26 2B 30 
34 38 42 .. 50 54 
48 54 60 66 72 7B 
62 70 7B 86 94 102 
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TIE RODS AND ANCHORS 

3A-INCH TIE RODS 

2J.i·~J.}i,.»:~ mY 
: k---: c,.to c. of beams 

T Olal Lcnglllll of Tie Rods ~J A Total W elghta, in Pounds, 
_ O.toC. Lcngtt..+3 I nches .~iI! - T woSquareNuY loeluded 

L ___ i:Ja."'·.J 

-
C.to C. Weight C.loe. W~ghl c.'" C. W.!j)I1! C.IO C. We!gIIt C. to C. Wel D'll C.to C. 

W_ 
--- - ----------- - ------

3'-0" 5.30 4'·0" 6." 5'-0" 8.30 S' -G" 9." 7'-0" 11 .30 8'-0" 12.80 
3'-3" 5.67 4'-3" 7.17 5'_3" 8.67 6'-3" 10.17 7'-3" 11.67 8'-3" 13.17 
3'-6" 6.05 4'-6" 7.55 5'·6" 9.05 6'-6" 10.55 7'-6" 12.05 8'--6" 13.55 
3'-9" 6.42 4'-9" 7.92 5'-9" 9.42 6' ·9" 10.92 7'-9" 12.42 8'-9" 13.92 

ANCHO RS 

SWEDGE BOLT GOVERNMENT ANCHOR 

II{)I 0: 0 :y:::] 

OI_meIOl l l ngll1 Weith' 

In:ll" FH I- hIm •• .... ",. 
- -- -

1 1-0 '.1 
1)4 1-' 6.1 
l lj 1-' 8.9 

--- ~" Hod I' 9" lo ng. W t .. 3 1bs. 

Welgb t locludCII /':u, 

-_-"'oU"'e'cTc-o'N~ACNCC"H:O~AC':O:e':T:' ___ .I_~:o-, ___ TA=NOOc::LEWALL ANCHORS 
D~ Wolght 

H u .Nut 

~ 
l'=:"ij-IL-,!"",,"w 

SQ..Nut 

A nehOl'll 
2 ~" &Ild Under 

Anchor-. 
o,'tlr 2 ~" 

In genenl. Bullt .. l n Anchor Bolts 
should exteud Into tho lIIa110ury no~ 1_ 
t han 2'-6", a.nd fa.rther when noo::essary . 

of D, .. 11h ' !;J-ffi OM.... Bolts. ~ 
_c'''CC"'-_r_'"'" __ c' __ I-'""CC""C-1 • 

~ 10" 

M' 
Under 

7 

----1---1 
12 6 
15 9 
18 9 14 
20 12 
24 12 

~ 
:~ 
i~ 
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BEAM CONNECTIONS 

...... Il1..,.. ....... ' DOO: 00 ........ 1' &T .. "O"RD 

SEruES A CONNECTIONS 

HI VETS W'-1I0LES ''ri. ... 

.. ... n 

liii l ! ~ ~ 
j 

" t !l! • , ' " i t r • I ~ f;~ 1 lilt 
~~ ... 

~.n..n 3 A.,.s.'" ~ 3~' I 11.- for H" \.0 27" 

~[ 

No~When additional web rivet. IU"(I l"IlQulred, on aocount of thin .. ,,~. u.e 
acrIo:. n connectlont. 

i " ~ " " " • • " ~ 
~ " , ... 

~. 21', to" 18" 1.0 15' I" to IJ'" 

2 .up. t "J3J.i0 I lI.· for ~. 10 10" 
J A..p. 4"dJi" s ",. r. IS ' to 12" 

Noto-When additional web rlvet. &nI requinld, on aocooM of thin .. eb!:, u.o 
.cries 11 O()DnecUom. 

• 

... .. 
21,j," (lOIfIT.xon J A1IC:Ia6" I ,. I ",ofor 10"106" 



BEAM CONNECTIONS 

SERIF..8 H CONNECTIONS 

R IVETS )in-HOLES ''1\..'' 

To be used where t.hin webs, short spans or concentrated loads may require 
additional rivcta. These angles rue special and must be detailed. 

Value of rivets ill outstanding legs must be investigated, !Jingle row with 
larger holes, or double rows in wider leg, may be used to develop required 
strength. 

2 AngJOfO 6" J: 4" or 6" :r 6" iIC ,\.~ tor 36" to 27" 

2 Angloro 6" x 4" or 6" x 6" x ~." tor 24" to 20" 
2 Anglos 6" x 4" or 6":r 6" )< %" for 18" W 12" 

0 •• 

• 



soo 

.... ~ 
IS, 10, 15 
14,13,12 

BEAM CONNECTIONS 
,U" O: '"O:;"" 111.100"' OO .. P .. H T 8TANDAltD 

SPECIAL CONNECTION ANGLES 

RIVETS 1i"'-UOI.ES 'U'" 

V,\LUES OF CONNECTIONS 

NulJlber C ... IIi<ieot ! .... - 1 ".IIIb. 
Rivtit Iti,,~ 

:l 6.0 10,9,8 • 
4.0 7, 6,5 2 

-I .... ,." 
2.3 
0.8 

Connection angles shown above to be ueed only where eonetruetion preveot8 the 
\lie of double angles. 

For beaDls over 18", avoid ooe-tlided connectione whe«l I)r.elicab]e. 

Value of connection is equal to coefficient given in table multiplied by value of 
ODe rivet or boiL 

Uee value in whichever leg the value of rivet ill the smaller. 

Considering bearing value of metal connected, for largo duplication where the 
cooDe<:tioDII shown here would have a considerable CXOOI;8 value, special OODnel)tiOIl.ll 
may be uead. 

PUNCH GAGES 

For the Minimum Cagel or each 8<Jct lon _ Table! of Dllam Safe Load,. 

DRILL GAGES 
longitudinal Spaelns Ilhould be 3" or MultlplCII ot 3". 

rLmJl 
lfWlJ 

Non::-M&ldmum a &nd b as large all column will permJ~ bu~ varlaUoru from IIKllts 
glven .houkl be .volded If jlOII.lb1e 



FLOOR PLATE-~[ 41 

... ~ , , , , , , 

• 
~ , , , , , , , , , , 
• 

This Floor Plate is of the ruised pattern type providing a max
imum of flat-top trend surface. This insures long life, comfortable 
wulkillg and high resistance to slipping. The plate drains nnd 
cleans readily. 

It is recommended for floors, sidewalk openings, stair and traffic 
treads where a safe, secure foothold is required. 

---, ... 
EXTREME DIM ENSIONS OF FLOOR PLATE-SectioD M-41 

~ WIDTH AND LENGTH, ISCH£8 

0.., 0-120.. U 0.. 360-45 0- 1100- 660. .. ,ZOO. 73 0-Sf 
tolt 10 24 to M "' 48 \0110 to66 ton 1.078 108-1 to OO -

l ro 
--.-

~ I" 280 264 1240 218 "" 187 "4 1\0 
ISO 200 :lOO aoo "" "" 240 m ISO 00 

~ 
120 240 240 320 300 aoo :lOO 270 240 200 00 
120 240 240 340 300 aoo :lOO 270 240 200 90 
120 240 :lOO 340 300 300 :lOO 270 240 200 00 

~ 
120 2·10 300

1

320 300 300 300 270 240 84 
120 ! 210 300 320 300 240 m 200 78 
120 2-10 300 320 300 240 1200 ISO 78 

31.7 
26.6 
21.S 
19.0 
16.' 
13.9 
11.3 
8.8 

The long dimension of the raised figu re is in the direction of 
rolling and the length of plate required should a lways correspond 
to th is direction. 

The thickness of plate furnished is the thickness of the flat. 
plate exclusive of the height of the raised figurcs. 

l nquirics for plates over ~" thick may be submitted for consider
ation. 

.01 

I 
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DEAR ING J>LATES 

Steel Bearing P lates arc provided for the ends of beams resting 
on masonry, to distribute the pressure over a. sufficient nrea, the 
allowable unit pressure depending upon the class of masonry used. 

The size, area and t.hickness or a bearing plate depends on the end 
reaction, the length and ",..idth of bearing and allowable unit stress. 

~umlng tbat tbe muimUtn bending Inoment occurs In the oenUlr of bearing: . 
~7 K .. LengUI or bearing plato, In Lneh()l:. 

D .. Width of hearing plate. In tneho.. 
J t _ Tblc\mou or bearing pLaw. In inches. 

P.). b _1''1...,,. .. width of be<t.m. In lneh('lOl. 

/Z I
~ .. _ Allowable unit pressure on IIla.IOnry, 

r r~R .. Ueacllon on bearing plata In poundl .. WI IUB 
I 'h M .. .!!.x..!!. _ .!!.x..2. .. ~ 

. 1--11 24:44 .. 
t#·, J ... K 8 ( 11 b) r K tl 

I IJ.!). B_bK I .. II .. II 
:2-"-b" ~ 2'1: t oo , /3 w IJ ( Il hl, D (lJ-b) .. " t II 
Omn'B '''-- " " t TW 

T aking momonlM at too of beam Uallge, fQr C&.lItUev/)~l'(\lf)(:Uoll ~ 

MOo'" K (B-b)~ .. t!i.!! ~ .. )i (n-b) ' I!;! 8 (\ , I 

Tbese formlllu give lower value. for M and t, a.nd are aJmUeabio onl7 
wben It can be -...mod thU middle part, b, o r tho plate I. rlFtllr beld 10 
place, and tbat thore .re DO bendl,.. 11"- In oeoter of plate. 

S t'ECI AL BEAIUNG P LATES 

Plates of special sizes may be computed from the foregoing 
fo rmulas or from the Project ion Coefficients, BCB-b), after the 
required surface of the bearing plate has been determined from the 
reaction of the beam and the allowable pressure on the masonry. 

EXAX""O: : Hoqllln:d a boarlng Illate with a wall bearl ... of 20 Inchos on 
ma8Onr)" IJUlItalolng • sato unit pl'(lll8Ul"(l o f 250 poundl per I()u;u"ll IIICh, to 
dllltribute th/) end reaction ot a 2-1 " lI: 100 lb. beam. SUllllOI"Unlj: a ,mito;>rmly 
dllllributed load over a span of I t foot, htlam Slid 1)\a.\.ofI calculat<Jl1 tor Obcr 
IIro88 of 18.000 poundt. 

Reaction. n, of 2~" " 100 lb. ~, t I ft. Ivan .. 101.800 pouoo.. 
~ot Plate _ Heactlon + Unit ProIotJure, 101,800 + 25(1 .. 43i.lhq.locbell. 
Dlmcnslonl or 1J.carlng 1'lAte: K _ 22". D .. 20". Area. .. 4-10 I(). InchoJl:. 
ProJoctlon eoemclent: D ( Il-b) , 20 (2O-1.!M) .. 205.0. 
Retorrlng to !.able of Projoctlon CoomclclltlI: "_t value for unit )m.tlre 

of 250 pounds and DOOr strea of 18.000 IIOO.mdll ls 253.5. given tor a I U"-pbte. 

EJ:a.ct value trom tormu.ia:-t _ ", 11\ w H «(j·b) 

" 4t 
.. ... 13l1:2-'ioO lI: 20 (20-7.25) .. ' M" 

" 4 lI: 18,000 • • 



-,- t ,. ,. ,. ji
 

)
i 

1 1)
i 

'I
i ,,. ')
i ,,. 'j
i 

')
i , ",
 

'I
i ,,. '

)
i ,,. 'I
i 

')
i , 

P
R

O
JE

C
T

IO
N

 C
O

E
F

F
IC

IE
N

T
S

, 
B

 (
B

-b
),

 
F

O
R

 V
A

R
IO

U
S

 V
A

L
U

E
S

 O
F

 w
A

N
D

 t
 

U
nI

t 
"
..

..
,.

, 
.,In

,...,
... P

w
 $

qu
u4

O
 1

_
 

10
0 

I 1
50

 I
 2

00
 
I 2

50
 
I 3

00
 
I 

35
0 

I 
40

0 
I 

45
0 

I 5
00

 
I 55

0 
I GO

O 
I il

l
 I G

50
 
I 70

0 
I 

75
0 

I 
80

0 
85

0 
I 9

00
 
I 

9S
O

 
1

10
00

 

33
.8

 
22

.5
 

60
.0

 
40

.0
 

30
.0

 
93

.8
 

62
.5

 
46

.9
 

13
5.

0 
90

.0
 

67
.5

 
18

3.
8 

12
2.

5 
91

..9
 

24
0.

0 
16

0.
0 

12
0.

0 
30

3.
8 

20
2.

5 
15

1.
9 

37
5.

0 
25

0.
0 

18
7.

5 
45

3.
8 

30
2.

5 
22

6.
9 

36
0.

0 
27

0.
0 

42
2.

5 
31

6.
9 

49
0.

0 
36

7.
5 

42
1.

9 
48

0.
0 

37
.5

 
31

.3
 

54
.0

 
45

.0
 

38
.6

 
73

.5
 

61
.3

 
52

.5
 

96
.0

 
aD

.o 
68

.6
 

12
1.

5 
10

1.
3 

86
.8

 
15

0.
0 

12
5.

0 
10

7.
1 

18
1.

5 
15

1.
3 

12
9.

6 
21

6.
0 

18
0.

0 
15

4.
3 

25
3.

5 
21

1.
3 

18
1.

1 
29

4.
0 

24
5.

0 
21

0.
0 

33
7.

5 
28

1.
3 

24
1.

1 
38

4.
0 

32
0.

0 
27

4.
3 

43
3.

5 
36

1.
3 

30
9.

6 
48

6.
0 

40
5.

0 
34

7.
1 

45
1.

3 
38

8.
8 

50
0.

0 
42

8.
8 

4
n

.5
 

" .• 45
.9

 
60

.0
 

75
.9

 
93

.8
 

11
3.

4 
13

5.
0 

15
8.

4 
18

3.
8 

21
0.

9 
24

0.
0 

27
0.

9 

",
. " ..
. 

37
5.

0 
41

3.
4 

45
3

.8
 

49
5.

9 

FI
IH

t 
$

1
tM

I 
'1

.0
00

 .
..

..
..

. a
 

40
.8

 
36

.8
 

53
.3

 
48

.0
 

67
.5

 
6o

.B
 

83
.3

 
7!

i.O
 

10
0.

8 
90

.8
 

12
0.

0 
10

8.
0 

14
0.

8 
12

6.
8 

16
3.

3 
14

7.
0 

18
7.

5 
16

8.
8 

21
3.

3 
19

2.
0 

24
0.

8 
21

8.
8 

27
0.

0 
24

3'
()

 
30

0.
8 

27
0.

8 
33

3.
3 

30
0.

0 
36

7.
5 

33
0.

8 
40

3.
3 

36
3.

0 
44

0.
8 

39
6.

8 
48

0.
0 

43
2.

0 

43
.6

 
55

.' 
68

.' 
82

.' 
98

.' 
11

5.
2 

13
3.

8 
15

3.
4 

17
4.

6 
19

7.
1 

22
0.

9 
24

6.
2 

2n
.a

 
30

0.
7 

33
0.

0 
36

0.
7 

39
2.

8 

40
.0

 
SO

., 
62

.5
 

75
.6

 
90

.0
 

10
5.

6 
12

2.
5 

14
0.

6 
16

0.
0 

18
0.

6 
20

2.
5 

22
5.

6 
25

0.
0 

27
5.

6 
30

2.
5 

33
0.

6 
36

0.
0 

38
.' 

48
.' 

60
.0

 
n 

.• 
86

.' 
10

1.
4 

11
7.

6 
13

5.
0 

15
3.

6 
17

3.
4 

11
14

.4
 

21
6.

6 
24

0.
0 

26
4.

6 
29

0.'
 

31
7.

4 
34

5.
6 

3
6

.'
 

46
.7

 
57

.7
 

69
.8

 
83

.1
 

97
.5

 
11

3.
1 

12
9.

8 
14

7.
7 

16
6.

7 
18

6.
9 

26
8.

3 
23

0.
8 

'5
4

A
 

27
9.

2 
30

5.
2 

33
2.

3 

43
.4

 
53

.' 
64

.' 
n.

' 
90

.5
 

10
5.

0 
12

0.
8 

13
7.

2 
15

4.
8 

11
3.

6 
19

3.
4 

21
4.

3 
23

6.
3 

25
9.

3 
28

3.
4 

36
8.

6 
, 

" 

40
.5

 
38

.0
 

35
.7

 
50

.0
 

46
.9

 
44

.1
 

41
.7

 
39

.5
 

60
.15

 
56

.7
 

53
.4

 
50

.4
 

47
.8

 
n.

o 
67

.5
 

63
.5

 
60

.0
 

56
.8

 
84

.i5
 

79
.2

 
74

.6
 

70
.4

 
66

.7
 

98
.0

 
91

.9
 

86
.5

 
81

.7
 

n.
4 

11
2.

5 
10

5.
5 

99
.3

 
93

.8
 

88
.8

 
12

8.
0 

12
0.

0 
11

3.
0 

10
8.

7 
10

1
.0

 
14

4.
5 

13
5.

5 
12

7.
5 

12
0.

4 
11

4.
1 

16
2.

0 
15

1.
9 

14
3.

0 
13

5.
0 

12
7.

9 
18

0.
5 

16
9.

2 
15

9.
3 

IS
D

A
 

14
2.

5 
20

0.
0 

18
7.

5 
17

6.
5 

16
6.

7 
15

7.
9 

22
0.

5 
20

6.
7 

19
4.

6 
18

3.
8 

17
4.

1 
24

2.
0

1
22

8.
9 

21
3.

6 
20

1.
7 

19
1.

0 
26

4.
5 

12
48

.0
 

23
3.

4 
22

0.
4 

20
8.

8 
28

8.
0 

27
0.

0 
25

4.
2 

24
0.

0 
\2

27
.3

 

-
o.

 
• 

_ 

37
.5

 
45

.4
 

54
.0

 
63

.4
 

73
.5

 
84

.' 
96

.0
 

10
8.

4 
1

2
U

 
13

5A
 

15
0.

0 
16

5A
 

16
1.1

5 
19

S
A

 
21

6.
0 

• o • 



3D. 

FLOOR PLATES 

FLAT RECTANGUWU PLATES 

Rectangular steel plates, plain, checkered or indented, are fre
q uently used in mill floor cOllstruction, supported by the floor 
beams on two sides 0)' on aU four sides and morc or less securely 
fixed to the flanges of t be supporting beams. 

The resistance of rectangular ])\atcs to superimposed loads may 
be obtained from the formulas given below; the formu las given .for 
platcs supported on four sides apply generally to rcctangubr p lates 
subjected to pressures normal to surface of plates. 

M _ Bonding momont. duo to uniform QI" OO!lrontr;'lte(i lOAd. Ineh-pounds, 
f .. Unit fiber strt)88, pOunds POl' lKluare Inch. 
w .. Unit load. pOunds IHll' lIQ.unro Inch. 
a, b - SldOl! or 1l1nW, !nchO!!. (a<b) t _ ThleknCS9 of [)itHO. inchOll, 
c .. PcrlK'ndlcular distance. from corner to diagonal. d. of plato. InC!hes. 
of> .. U rnlUng valuClS for st()('\ plato\!. fixed and not flIed 10 SUPl)()rIS (v. Bach). 

\VhC!n plal.C!ll aro flxod at edge. In suC!h a mannor as to tako full a,d"lInlll>(o of 
con tlnult)·. <> _ '·L. tor uniformly dlstrlbut.od loads :Lnd l ' i ror loads oon<:('ntrated In 
the <:CLltor. WhC!n thoy IIro flxod at edges 80 that the tull oontlnuity <1I'oct C!annot bo 
wely assumod. of> must be InC!tca.8C!d In Ilroportion as th6 dogroo o f fixation Is d ocrea;;od. 
Tho maximum valuos ot ." are M am] 1'" n!8pOCtively . 

lliatc supported on two sidcs, a-Uniformly distributed load. 

M _ wab"_fS 
8 

B_!.J! 
6 

Plate supported on four sides, a, b-Uniformly distributed load. 

P late supported on four sides, a, b-ConCClltratcd load in cen ter. 

' .,' ao P - >t a'+~ ti 

BUCKI.E PLATES 

Buckle plates arc generally used on highway bridges with paved 
fiool'S, and may be subjected to concentrated live loads, due to the 
weight of truck wheels and to a uniform load due to the paving. 

T he resistance of buckle plates, when the buckle is tllrned up 
and in compression may be computed from the formulas (Winkler): 

Total uniformly distributed load 
W = 4 r d t. pound! p(!r buC!klo. 

Total COllccntmted load, ill addition to uniform dcad load. 
p _ t (100 r d t-2.~.2 wah) • pounds per UuC!kle 

tid + i5 t 

a. b _ Sld6ll. t _ Thlcknoss. d _ Rlso or Duckl". Inch6ll. 
w- Unlt loo.d. l)()unds per IIQ.. Inch. I _ Allowable fiber Itl'OBll. 9.000 \boJ. per IIQ. . Inch. 

Buckle plates are generally placed with the convex side of the 
buckle turned down and in tension, in which case the strength of 
t he buckle plates is about three times greatcr. 
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36 
37 

36 
38 
45 

37 

42 

41 
45 
47 
66 

26 
32 
44 

d 

2 
3 

3 
3 
3 

3 

3 

3 
3 
3 
3~ 

2 
2 
2 

o. ... 
13 
29 

28 
26 
7 

27 

23 

22 
25 

3 
32 

11 
9 
8 

, 
45 
45 
45 

47 
47 
47 

48 

Sl Y.I 

54 

61 
66 

SIze 0( BU<l<l I, 
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b 

37 
42 
45 

23~ 
42 
54 

48 

61 

47 

51 Y.I 
42 

d 

3 
3 
3 

2% 
3 
3~ 

3 

4 

4 
3~ 

:'>IAX!"";»' WIDTII - 94" for IllalC<'! no~ OV<lr 12 ct. long. 71" for pLat.,. not over as f t. long. 
MAX,,.UM LI!N(lTII _ 35 rt. P illote8 or greater length can bo obta.lned by splicing. 
ALLOWABLI: OVERRUN In length or width mun be given on dra.wlng. where clc.,ra.neo I! clo8e. 
E,..o ~" ,'N(I-':8 0 - 2" MinImum 18" Madmum 
SID" I"LANOl<8 a _ 2" :'>lInlmum 6 ~" Maximum 4" or iCllS. preforN><!. 
FILLET'll r_ 2" :'>tlnlmum 6" Maximum 4" or lea. preferred. 
END I'LA"OEII to 00 made alll<o If j)()llljlble. It over 18", s tiffen with ang]<)I! aC1'O$'l p late. 

3 0' 

•• , .. 
6 

24 
5 

17 
4 
2 

34 

16 

15 
33 

SID'" ~'L":<G~~ 1(1 be mad.., ali ku If J)08Slblo. W hon 81do HangCl! mUllt 00 o f unC<!.ual whllh. tho plate 
~hould bo orde.-cd w ldo enough to make two flanges of the greater .,.idth. After p late i8 bUCk led, 
it w ill bo shca.rod to r{)Quinxl width. 

U <! CJl:Lr.~ C,-ln 1)<) Ic ngthwlSll ".. crosswise of p la.te. but d iO'orent slzOli .hould n ot bo used In t ho sarno 
p lato. P ltlteol arc buCkled one buck le a.t a time. a nd th o numbor of b ucklCOl Is determined by size 
ot bucklUl, /lUel.8 and end fiangeM. and by longth of p la.te tha.t can bo fahrlcalOd. 
A plat., 35 ft. long could ha"e:-14 buck les No. II. b _ 2'_2". with r .. 3 ,", " and e_5~" or 

9 bucklOll No. 12. b- 3'-8". with r .. 2K" and 0_ 3". 
COIl"'O:CTTOIl B 01.1':8 arc usually tor ~", ~" or }i " rivets or 1:>011.8. Boles o r dltrcron t SlzCOl In tho 

sarno plato InCl'C$SO the C06t. SI'ACINO: Crossw\8e. usually 6". with 4)i" "110. Lengthwise. 
from 6" to 12". Odd spaces at ends. In 01'(m K". 

D M W' NG must show Top Vie .. of plato. glvo Die Nu ",ber. and stat.e whether bucklOl a rc turnod up 
or do.n. When bu cklOl are turned do.D., the drawing lUust s h ow a Oral .. n .. le In the center at each 
buckle. 
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BIRMINGHAM WIRE GAGE (B. W. G.) 
Equivalents In Inches and Millimeters 

Corres ponding Weights of Flat Rolled Steel . 
THICKNESS WEIGHT 

Go. ,.- 00."'" ,~ ..... ,,",,0 - KIIogno .... 1* 
,~. ,~. M.I .... I .... .....,~ s..uar. Met .. 

0000 .454 2%4- 11.532 18.523 90.438 
000 .425 l!~M 10.795 17.340 84.661 
00 .380 '0/1>18 9.652 15.504 75.697 
0 .340 'I" 8.636 13.872 67.729 

1 .300 '%, 7.620 12.240 59.761 , .2lI4 %, 7.214 11.587 56.573 
3 .259 ,.;" 6.579 10.567 51.593 

4 238 '''' 6.045 9.710 47.410 

• .220 %2 '.588 8.976 43.825 , .203 '''' 5.156 8.282 40.438 
7 .180 11%28 4.572 7.344 35.856 
8 .165 l!Yi28 4.191 6.731 32 .... 

9 .148 1%!8 3.759 6.038 29.482 
10 .134 li'i28 3.404 5.467 2fi.693 
11 .120 '''" 3.048 4 .... 23.904 
12 .109 %. 2.769 4.447 21.713 

13 .09' ", 2.413 3.876 18.924 
14 .083 ~lh!it 2.108 3.386 16.534 
15 .on Slitll!! 1.829 2.938 14.343 
16 .06' 3%12 1.651 2.652 12.948 

17 .058 I ~~M 1.473 ' .386 11.554 

18 .049 2%12 1.245 1.999 9.761 
19 .04' l~be 1.067 1.714 8.366 
20 .03' II" .889 1.428 6.972 

21 .032 Ii, .813 1."" 6.374 
22 .028 %~e .711 1.142 5.578 
23 .02' 1%12 .63' 1.020 4.980 
24 .022 1%12 .559 0.898 4.382 

25 .020 ~ba .508 0.816 3.984 
26 .018 ~u .457 0.734 3.586 
27 .016 ,~, .406 0.653 3.187 
28 .014 %a! .356 0.571 2.789 

29 .013 1~~OU .330 0.530 2.590 
30 .012 II" .305 0.490 2.390 
31 .010 "", 254 D.408 1.992 
32 .009 %O~'I .229 0.307 1.793 

33 .1l1l8 ~" .203 0.326 1.594 
34 .007 7Ao24 .178 0.286 1.394 
35 .00' o/iO~4 .127 0.204 0.996 
36 .004 ~!I~o .102 0,163 0.797 

UnlCM otherwise BpOCifled, all orders tor Hat rolled steel In g&jfeS wlll be exocutoo to BIrmingham 
Wiro Gago. 
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DECIMAL OF AN INCH AND OF A FOOT 

HI Fn<tlon. iii r,"<tlonl j ! i 'Ioi .. Fnttlonl 1 " f mUon. i " j • • w S • w S • i i~ 1"'" or Foot ! F lnell or FoOl !j" Jodi 00' Foct! U" I""" Of Fool 

.005' ~ .2552 l~ .5052 :~ .7552 :~ .0104 .'604 .5104 .7604 
J« .015625 % 'J« .265625 3% 'l« .515625 ' % '," .765625 ' % 

.1l2il8 " .2708 3" .5208 '" .77Il8 '" .0260 " .2760 3" .5260 '" .7760 ." 
lO .03125 ,. .. .28125 3,. % .S312S ,,. % .78125 ,,. 

.0365 ~ .2865 3» .5365 :~ .7865 :~ .0417 .2917 3,. .5417 .7917 

'" .046875 " '," .296875 3,. "", .546875 '" 'J« .796875 .~ .0521 ,. .302' 3,. .5521 ,,. .802' .' .0573 " .3013 3" .5573 '" .8073 ." 
"" 

.0625 " .. .3125 3~ ,. .5625 '" % .8125 ." .0677 ~ 
.31n 3" .5677 :~ .sln .'" .ons .3229 3)i .5m .'229 ' )i 

'" .078125 ," 'J« .328125 3,. "", .578125 ,,. 'l« .828125 .'" .0833 .3333 • .5833 7 .8333 10 
.0885 ' )i .3365 ' )i .5665 7)i .8385 1O"" 

'" .09375 ''"' '," .34375 ''"' '," .59315 7,", "'" .84375 10,", 
.0990 ' % .3490 ' % .5990 7)i .8490 103, 
.1042 '" .3S42 ." .6042 7" .854' 1 0~ 

" .109375 l~ 'l« .359375 :~ ... .609375 l~ "", .859375 10% 
.1146 .364' .6146 .864' 10% 
.1198 ' » .3698 ' )i .6198 7» .8698 10

1
' 

)i .1250 ,,. ,. .3750 .,. % .6250 7,. )i .8750 10.!1i 
.1302 ' ~ .3602 .,. .6302 7,. .B802 10,. 
.'354 " 

.3654 .,. .6354 7% .8854 10% 

'" .140625 '" ... .390625 .,. 'J« .640625 7" '" .890625 10~ 
.1458 '" .3958 ." .6458 7~ .8958 IOU 
.1510 ,,. .4010 .,. .6510 7,. .9010 10,. .. .15625 ' )i % .40625 ' )i % .65625 7)i % .90625 1O~ .1615 ,,. .4115 .,. .6615 7", .9115 10 
.1667 , .4167 5 .... 7 , .9167 " 'J« .171875 ~~ "", .421875 l~ ... .671875 :~ ... .921 875 "~ .,m .4271 .om .9271 " .1823 2» •• 323 5» .6823 .,. .9323 11" 

"" 
.1875 ' )4 "" 

.4375 5" ',," .6875 ." ',," .9375 " )4 
.1927 ~~ .4427 5» .6927 ." .9427 " » 
.1979 .4479 5,. .6979 .,. .9419 11 ~ 

'" .203125 ~~ ... .453125 l~ ." .703125 :~ 'J« .953125 11], 
.7063 •• 588 .7063 .9583 I "» .2135 2l1O .• 635 5» .7135 .,. .9635 11 " 

'" .21875 ,~ ... .46875 5,. % .71875 ,~ % .96875 ,,~ 

.2240 ' % .4740 5" .7240 ." .9740 "'" .2292 '" .4792 5" .7292 ." .9792 I 11~ 
'," .234375 2,. 'J« .484375 l~ ." .734375 :~ ... .984375 ",. .2396 ' )i .4896 .7396 .9896 ll J.i 

.'448 '''' .'948 5", .7448 ,,. .9948 ",. 
" .2500 3 » .5000 , 

" .7500 • , '.0000 I 12 
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PRODUCTS 

BaBic P ig I ron 
llcssemcr Pig I ron 
F erro-Manganese CI 

BLAST FURNACE PRODUCTS 

Ballast Slug CI Crushed Slag ICI 
Granulated Slag 
Sand Slagc 

Bank Slag 
CQncrete Slage 

ROLLI NG MI LL PROOGCTS 

Semi-Finished I~rod ueb 
Ingols 
Blooms 
Billcts 
Slabs 
Sheet Bill'S 

Structura l P roducts 
C B Sections 
Htandaru BCMllS 

SIJC{:ial Light Beallls ~ 
11 Beams 
Chnnneis 
Ship Building Channels 
Car 13uilding Seclions 
13ulb Angles 
Angles 
Tecs 
Elevntor Tees ICI 
Conductor Tces tl 
Zces 
Cross T ie Sections ID 
Carnegie SIC<!I ShC<!t Pilin jt ID 
l\ l isccllulicous Seclions 

Plate Products 
Sheared Plnt('S 

Rectangular 
Circular 
Sketch 

UnivccsllI-l\ l il! Plates 
Base Platcs for Culumns and 

!\ lMhincry 
Floor ]'lalO8 
Skelp 

O-Cacncgie Steel Company only. 
~-l1linoi8 Steel Company only. 

Bar Prod ucts 
Agriculturn! Sections 
Angles 
Automobile Body Sections 
Automobile Bumper Sections 
Automobile Ri m Sections 
Barrel Sectionsi1:l 
Bevel Sections 
Cam Sections ID 
Can Ring Sect ionsC 
CII.8C1ncnt Sections 
Channels 
Concrete Reinforcement Bars 
Cooperage St('c\ CI 
CrescentslCl 
I~lat Discs for Automohile P1trts!CI 
Hnt Rolled St(·c\ 
}11M!! under U" 
G rooved F lats CI 
Il!tlf Ovals 
Half ROlLmill 
Harne SectiousK:j 
HexagOllll 
Hoop nnd Band Steel 
Key Sections 
l ,(Itking Bar ScetioTl8!C1 
Magneto Sect ions 1:1 
Neck Yoke Sect ions!CI 
Nut Sections 
Ovals 
Pipc Couplinp: Sections 
Pole Cap Sectioll llD 
Pole Sections C 
R ound Cornered &,unTes 
Round Edgo H nta 
Rounds 
Scarfed Sk,'lp 
Skdp 
Spe(:inl Sections of Various Kinds 
Spring Steel Scction~ 
Square Edjlc Flnta 
Squarcs 
Tecs 
Window SlIsh Sections 
Zl~ 



I'RODUCTS 

ROLLING MII.L PRODUCTS-Concluded 

Wrought and Forged Steel Products 
Axles

Untreated 
Almealcd 
Quenched and Tempered III 
El~tric Railway Car 
Steam Railroad Car 
Locomotive Driving 
Locomotive Trailing 
Tender 
Mine Cara 
Industrial Cara 
Armature Shaft&-Alloy • 
Armature Shahs-Carbon 

Wheel&-
Il.im Toughened a 
Solid Wrought, Carbon Steel 
Electric Hailway 
Steam Railroad 
Industrial Car III 
Mine Locomotive III 
Industrial Locomotivea 
Crane Track III 

Miscellaneous Circulfl.r Sei:tioll8 III 
Fly Wheel Blanks fo r Trucks ICI 
Brake Drums for Trucksg 

Railroad Track Products 
Standard Rails 
lIcn.vy Raila, 50 l»ound8 and over 
Light Railll, under 50 pounds 
MiBt:cllaneous Rails 
G EO Track Material D 
Angle Splice Bal'1l 
Fish Plates 
Tie Plntca 
Riser Plates 
.'rog Fillcl'1llC1 
lkinforeing Bnl'1l a 
Sere"· Spikee 
Track Spikcs 
Track Bolu 
Cr06ll Tica for Ibilroada a 
eroS!! Ti(.'ij for l\linc Trnck D 
Cro88 Tice ror Portable1'Tflck a 

Fabricated ProduetA 

Steel Mine Timbers a 
Gangway Seta anu l\line Prope CI 
C'nrnegie Sted Sheet. PilingCl 

GRADES 

Open-Hearth 
Bessemer 

Open-liearth Alloy 
Electric Furnace Alloy ~ 

US S Stainles8 and lIeat Resisting Steel! 

COKE AND COKE BY·PRODUCTS 

Blaat Furnace Coke 
Foundry Coke 

Benlol
Industrial Pure 
Industrial 90% 
Motor 

Toluol, Industrial 
Xylol, Industrial 
Naphtha-

Industrial Hcfined Light. 
Industrial Crude lIeavy 
Industrial High Test 

D-Cllrncgie Steel Company only. 
t - lllinois Steel Company only. 

DOlllcstic or Nut. Coke 
Cokc Breeze 

Ammoniacllll..iquor 
Ammonium Sulphate 
Crude Naphthalene 
T ar 
Crc060te Oil iCl 
Crcsylic Acid iCl 
Phenol iCl 
Cresol a 
By.Product Coke O\·cn Gas 
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PRI!'CIPAL SUBSIDIARY MANUFACTURING COMPANIES OF 

UNITED STATES STEEL CORPORATION 

AMEIUCAN URlOOE COMPANY 

GcneralOffices: 71 Broadway, New York, N. Y. 

Bridges 
Buildingt 
CoJumn~ 

Girders 

&n:ZL 5TB.Ul:IVRU or ALL CLA88U 

Pole. 

Roof Tru8IIe!I 
Darges 

Towers 
Thmtables 
Sub-StatiollB 
Heroult Electric Furnaeea 

AMERICAN SHEET AND TI!'.' PLATE COMPANY 
Gen~ OffiOOll: Frick Building, Pittsburgh, Fa. 

S HE1M' A.'iD TIN MILL PRODUCT!! ..oR ALL PuaP08U 

Black Sheet&-
llo~ Annealed 
Blue Annealed 
Metnl Furniture 
"itroou.e: Enameling 
SpociaJ 

Electrical Shee18 
Aulomobile Shootl 
Full Finished SheeUl 
U S S StalniellS and 

Heat Ret:listing Steel Sheete 
Blued 8heel_ 

Keylltone-Wellllville Poliehed 
Blued Stove Pipe Stock 

l..otlg Terne Sheet.. 
American Galvannesled Sheet. 

Galvanized Sheete
American Zinc Coated 
A poilu Beat Bloom 
Apollo-Keystone 
C<lrrugated 
Formed Roofing IJId Siding Ptoduc:U 

Bright Tin P1a~ 
American Cokes 
American CharooaIJ 

Terce Plate&
American Ternes 
AmeriC&ll Old Style Ternes 
U. S. Eagle TernetJ 
Fire Door Ternee 
Keymne Long and Sbort Ternes 

Tin Mill BltIck 

AMERICAN STEEL AND WIRE COMPANY 

GencralOIliOOll: 2QS South La Salle Street, Chicago, Ill. 

Au ..... 1 Tnunwaya 
Bale Ties 
Barbed Wire 
Cold Rolled Strip Steel 
Cooorete Bcinforeemeot 
Electrical Wire 
Fl ... tWi ..... 
Hoopa 
Naila 
Netting 
Odd-5baped Wire 
Pieo Wire 
Plain Wi ..... 
lliUl Bondi! 
Be ........ Stock 

WUII: AND WIRE )'RODUCTS 

Spikee 
Springs 
Steel Cata 
Sleel Poets 
Tach 
Telegrapb Wire 
Telephone Wire 
Trolley Wire 
Welding Wire 
Wire Fenee 
Wire Rope 
Wire for Manuf",cHlring Purpo_ 
U S S SU\inll!SS and 

lIest Resillting Steel! 



PRINCIPAL SUBSIDIARY MANU!<'ACTURING COMPANIES OF 

UNITED STATES STEEL CORPORATION 

THE CAN.<\DIAN BRIDGE COMPANY, LTD. 

Railway Bridget! 
Highway Bridget! 
Ferry Aprona 
Mill Buildings 
Office Buildinga 

Bale TiCll 
Barbed Wire 
Galvanized Wire 
Plain Wire 
Spring Wire 
Welding'Vire 
Wire Fence 

GeneralOffieea: Walkerville, Ontario, CanadA 

STEEL STRUt"I'URE8 0' ALL Ct.AJl3ES 

Oil Storage Tanu 
Polea, Ga1vani~ed 
Radio Masu, GalvMbed 
Towel1l, GalvlL!lized 
Turntable/! 

CANADIAN STEEL CORPORATION, LTD. 
GeneralOffiOOll: Ojibway, Ontario, Canada 

W IRE AND WIRE PI~OI)UCT6 

Wire Hoopa 
Wire for YanoUl! Purpoees 
Chain Link Protective Fence 
Chain Link Protective Gat.elJ 
Steel Gates and Poell! 
Concrete Reinforcement 
Staplea 

Sheet8, G&l.vanized
Apollo 
Apollo--lieyatone 

Tin PlatCIt-
Cok, 
CharcoaJ 

CYCLONE FENCE COMPANY 
General Office!!: Waukegan, IlL 

OR.!"AJ.ll:NTAL '!'ND PROTECTIVE Fi:NCI!l 

Chain Link Protective Fence 
Chain Link Road GU.II.rd 
Ornamental Iron Fence 
Ornamental Lawn Fenoo 

Chain Linl.: C<lnveyor Belting 
Screen Cloth 
Woven Wire Partition! 

FEDERAL SHIPBUILDING AND DRY DOCK COMPANY 
GeneralOfficetl: Lincoln Highway, Kearny, N. J. 

SHIPS AND STEEL F ABRICATION 

Builders and Repairera of
Mcrchtlllt ShiV" 
Barges, Dredges, Lightera 

Heavy Machine Work 
St~1 Fabrication 

THE WRAIN STEEL COMPANY 
GeneralOfficee: 545 Central Ave., JohfUltown, Pa. 

Special Trackwork lind AccCIIIIOriee
Crane Rail~ 
Lift-Bridge Railll 
Draw-Bridge Guidee 
Crossings 
Expansion Jointa 

Fro" 
Switches 

C<lmmon Stool Cl!.8tmp
Bridge Shoes 
C<llumn Bases 
Foundation B&IlCII 

Manganese Steel Cuting. 
Other Alloy Steel Castings 
Grey Iron Casting! 
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PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES OF 

UNITED STATES STEEL CORPORATION 

NATIONAL TUBE COMPANY 
General Office!!: Frick Building, Pittsburgh, Plio. 

NATIONAL W);I.DED AND NATIONAL-SIIELDY SEAMLESS STEEL TUDUJ.AR PaoouCTS, 

SIZEII FRo", 31" TO 96" DIAliETER 

Standard Pipe 

Copper Stoel Pipe 

Line Pipe, Casing, Tubing 
Drive Pipe 
Rotary Drill Pipe 
Hammer-weld Pipe 
Boiler Tubes 

SeamlC!!ll i\1cchllnicai Tubing 

.\ircraH Tubing 
8eamleM Altoy Tubing 

Speda.l Dillped and Coated Pipe 
Talbot Lined Pipe 
Cement Lined Pipe 
Trolley Polee, Line Polea 
Cylinders, SellmJetiII Couplillgll 
Rotary Rolled Pipe 
Ele(ltric Welded l"ipe 
U S S Stainle811 lind 

Heat Heaialing Steel9-
Pipe1l and Tubes 

011, WELL SUPPLY COr.IPANY 
General OffiOO8: Clark Building, Pitt.sburgh, Pa. 

Ou. FIE1,1.) D EIILLINO AND PUm'lNG EQU IPMENT 

"OI1.~'l:I.I,", "IMPERiAl.", "\VIlSOS-SNYDER" AND "ERn: BALL" PRonuC1'S 

Drop Forging8 
Steel and Iron Castingg 

Erie Ball Steam Enginca 

Swaged Nipples and Bull Plugll 

Special Fitting!! 

Wilson-Snyder Pumping Milehillcry 

TENNESSEE COAL, IRON AND RAILHOAD COMPANY 
GellCral Offieee: Brown-~larx Building, Birmingham, Ala. 

ROLLED, FOliOED AND CMIT STEEl. I'RODUCM! 

Structural Shapes 

l'late8 

8M' 
Small Shapea 

F1at8 

Colton Tiea 

Axles 

Forgings 

Steel Casting!! 

Rsil8 

Rsil '\cce880riell 
Pig Iron 

Sheet$-----

Black 

Blue Annealed 
Galvani~ed 

UNIVERSAL ATLAS CEMENT COMPANY 
GeneralOfficCII: 208 South La Salle St., Chicago, m. 

Atlas Portland Cement 

Universal Portland Cement 
Atl/UI Lumnite Cement 

Atlll3 White Portland Cement 
Atl/UI Waterproofed White Portland Cement 



P UBLICATIONS 

CARNEGI E STEEL COMPANY 

Pocket Companion 
Carnegie Sh~pc Book 
Rails and Angle BuT'!! 

Rnilway Steel Cross Tics 
Light Rai]lj-i\ linc /lnd Industrinl Stc<:l Cr05!l T ics 

G E 0 Track Construction 
Wrought Steel Wheds and other Circular Sceti0l18 

Forged Steel A:dca 
Standard Specifications 

Canlcgic Steel Sheet. Piling 
Steel Weights and l\ICllSurcs 

T he :\Iaking, Shaping and Treating of Steel 
Methods of Chemical Analysis of Various Producl.8, etc. 

US S Stninlcsa and Heat Iksisting Alloy Swell! 

ILLlNOIS STEEL COMPA NY 

Pocket Companion 
Illinois Shape Book 

Rails and Angle Bart'! 
Light Raila and Fastenings 

Spec;:11 l ,ight Structurul Belllns 
Car 8m Sections 

U S S Stainless and Heat RcsiBting Alloy Steels 

.,7 
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DISTRICT OFFICES: 

Birmingham, Drown-Man: Building, 2000 First Avenue, Korth, 
Boston, Staller Office Building, 20 Providence Street, 
Buffa lo, Tho Marine TrUl:lt Co. Building, 233-239 Main Street, 
Chicago, 208 South La Salle Street, 

Cincinnati. Union Tnl3t Building, .Fourth and Walnut Streets, 
Cleveland, Rockefeller Building, 614 Superior Avenue, X. W., 

Denver. FirsL National Bank Building, 17th and Stout Streets, 
Detroit, Buh! Building, 535 Griswold Stroot, 
New Orlean8, Maison Blanche, 921 Canal Street, 
New York, Empire Building, 71 Broadway, 

Philadelphia. Widener Building, Chestnut and Juniper Streets, 
Pittsburgh, Carnegie Building, 434 Fifth Avenue, 
St. Louis, l\Ii8llissippi Valley Trollt Building, 506 OIiYe Street, 
St. Paul, l\lcrchanta Xationai Hank Building, Fourth &: Robert Strcet8, 
Washington, Wilkins Building, 1512 I[ Street, N. W. 

EXPORT DISTIUBUTORS: 

UNITED STATES STEEL I'RODUCTS CO. 

N_ York, liudson 'fermi n!!.1 Building, 30 Church Street. 

PAC IFIC COAST DISTRIBUTORS: 

COLU'-lIl IA ST.n:L 00. 

San Frandsco, Russ Building, 235 Montgomery Street, 

Los Angeles. 2087 Ea.st SlaUllOn A venue, 
Portland, 7n Nicolai Street, 
Seattle. Fourth A venue South and Connecticut Street, 
Honolulu, T. H., Castle and Cook Building. 
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