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THIS pamphlet contains tables and other data for structural
sections considered most suitable for use in bridge and building
construction.

The safe loads for structural sections used as beams are given
in completely tabulated form for unit fiber stresses of 18,000 and
of 16,000 pounds per square inch.

Structural steel is rolled to permissible variations given in the
specifications of the American Society for Testing Materials and of
the Association of American Steel Manufacturers. In designs
requiring close fitting, allowance should be made for rolling variations
to insure ample clearance between abutting or interfitting surfaces.

All dimensions given on profiles are theoretical. The exact
dimensions of structural sections depend on condition of rolls.

Wherever the profile applies to more than one weight of section,
the dimensions are for the normal profile, which is the section of
minimum thickness unless otherwise indicated in bold type. Sections
having but one weight specified are rolled to that weight only.

Structural Sections should be ordered to weight per foot, length
in feet and inches. Orders for Plates should specify all dimensions
in inches. Orders for Rounds, Squares and other Bar Mill Products
should speecify sizes in inches and length in feet and inches. Rails
should be ordered by section number and not by linear weight.

Section number should be specified on orders for all sections.

The Association of American Steel Manufacturers has recommended
certain angle sections as standard for general building construction,
and quicker deliveries can be obtained by ordering standard sizes.
‘ Angles not standard are marked “‘special’’ on profile pages.
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CARNEGIE STEEL COMPANY

STRUCTURAL BEAMS
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Index | : — | —
Inches | "Pounds |Teiis] | Practiosal | Decimal | Fractions
|
120.0 8.048 8%, | 0798 |
Ro| w0 | U8 | 3R SR 0w R
(01d No. B24) 1069 | 7.875 7% | 0.625 L4
100.0 | 7.247 i | 0.747 N
95.0 7.186 7%s | 0.686 4,
B 1 24 90.0 7.124 7i% 0.624 o
85.0 7.063 7iie 0.563 b
70.0 7.000 7 0.500 15
4




BEAMS

STRUCTURAL BEAMS—Continued
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i . L. | FangeWidth, |  Web Thickness,
§ Depth of  Weight | !
Section - eyl ey or Tnches J Inches
Inches | Pounds |y | Fractional | Decimal | Fractional
100.0 7.273 T | 0873 T8
095.0 7.200 Tisg, | 0.800 Bligy
B2 20 90.0 | 7.126 % | 0.726 iy
| 850 | 7.053 | 7% - 0.653 gy
' [ 814 | 7.000 7 | 0.600 194y
75.0 | 6.301 6%, | 0.641 e
B3 20 70.0 6.317 654a I 0.567 LT
654 | 6.250 644 0.500 1%
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CARNEGIE STEEL COMPANY
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STRUCTURAL BEAMS—Continued
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1 . Width, Web Thickness,
i | it | 2o | D B
Inches Pounds Decimal | Fractional | Decimal I Fractional

90.0 7.236 71 0.796 Bligy

B 19 18 85.0 7.154 T8%a 0714 2449
(0ld No. B 81) 80.0 7.072 7 0.632 O
75.6 T7.000 7 0.560 Yo

70.0 6.251 6 0.711 2859

B 4 18 65.0 6.169 61 0.629 O
(0ld No. B 80) 60.0 6.087 6 0.547 B
54.7 6.000 6 0.460 Wge
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BEAMS

STRUCTURAL BEAMS—Continued
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. * Flaoge Width Web Thickness
: Depth of Weight ““[5' s d
mu Bear, per Foot, nches Inches
Tnches | Pounds " | pecimal | Fractional | Decimal | Fractional
|
Bia | 750 6.278 6%z 0368, |
70.0 6.180 6% 0.770 495,
(Nihe. BO = 65.0 | 6.082 6% 0.672 484,
60.8 | 6.000 6 0.590 194,
550 | 5.738 B4 | 0.648 14,
B 7 15 50.0 5.640 Bilj, 0.550 54,
45.0 | 5.542 5804, 0.452 204,
429 | 5.500 5% 0.410 134
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CARNEGIE STEEL COMPANY

STRUCTURAL BEAMS—Continued
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Flange Width
i Depth of | Weight J
Hﬁf‘;:‘: Beam, w%t, uf:dm i
Inches Pounds Decimal Fractional Tiiidsal =T
Be | sam | fm | ome i
B 8 12 45.0 5.355 5&: 0.565 Y
0.8 5.250 514 0,460 g,
35.0 5078 Dty 0.428 T
-k 3 318 | 5000 | 5 gy
TR HETRE AT
(01dNo. B11) 300 | 4707 | 4sike | 044 o
25.4 4,660 4210 0.310 %1
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BEAMS

STRUCTURAL BEAMS—Continued
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s 1 0.250" )
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= T : 3
| = x
i 0.35"
f 5
L—‘ . 0,157 X
" | FlangeWidth, |  WebThickn
+ : - eh Thickness,
E"iecttlrinn D]gg;hmof Dg:e}ﬁﬂ nches Inches
i ; o A =t P STV
Inches Pounds Decimal | Fractional | Decimal | Fractional
- | | — |
| 35.0 4.764 440 0.724 oy
Bi1 | o | 300 4.601 4104 0.561 Wig
(0ld No B 13]] 25.0 4.437 4745 0.397 2y
| 218 | 4330 4235, 0.200 15,
s il | 255 | 4262 4174, 0.532 175y
Baz2 | 8 | 23.0 4,171 Ay, 0.441 Tia
(01d No B 15), 20.5 4.079 A% ‘ 0.349 1laa
| 18.4 4000 | 4 0.270 14
1
nnol x| By pm | ge | s o
1 (i - il 3 = il g ]
(01d No B 17),| 153 | 3660 ang, | 0250 | @
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CARNEGIE STEEL COMPANY

STRUCTURAL BEAMS—Concluded

) Flange Width " Web Thickneas
. Depth of Weight i ?
Sf:;':: Bere.nm? per Foot, nehes Inches
| TQnches | Pounds' | pecimal | Fractional | Decimal | Fractionai
| -
| 17.25 3.565 3%, 0.465 154y
(OHBNJ%IQ) [ 8 14.75 3.443 8% 0.343 114
* 12.5 3.330 34, 0.230 156
= 14.75 3.284 3% 0.494 14
= 5 e 12.25 3.137 3% 0.347 e
(03 3: 320 10.0 3.000 3 0.210 184,
f . 10.5 2.870 274 0.400 196y
B16 g 9.5 2,796 2514, 0.326 4,
(01 No.B23) | 8.5 2.723 2284 0.253 1
7.7 2.660 2014, | 0.190 T
o 7.5 2.500 2045, 0.349 1140
(0ld No.B77) 3 6.5 2411 2184, 0.251 14
5.7 2.330 M4 | 0.170 iy
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. Flange Width, ‘Web Thickness,
Slecnél::n ‘ De ::'mni ;% ‘ Inches Inches
Inches Pounds | pesimal | Fractional | Decimal | Fractional
TR 7o 37.7 | 8125 814 0.500 14
H 4 8 34.3 8.000 8 0.375 8
g 32.6 l 7.938 | T | 0.313 Sy
26.7 6.125 614 0.438 s
H3 ‘ 6 24.1 6.000 | © 0.313 ot
228 5.938 5'%a 0.250 %
H2 ‘ 5 18.9 5.000 ‘ 5 0.313 e
H 1 4 13.8 4.000 4 0.313 | 84

--;L;ll information a8 to uses of H-Beams is given in pamphlet entitled "'Steel Mine Timbers, "
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CARNEGIE STEEL COMPANY

B 112

CAR SILL SECTIONS
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CENTER SILL SECTION

Weigh Width|Thick- SR [ o
Sec- |Depth et | Area Infthnm of dde 13 gkl ? 2
I‘;:ED i?not Flange Web | I | r 8 o I 5 ¥
I | Lb. | In3 | In. | In. | Ina | In. | Ins | In. | Ins | In. | In3 | In.
B112| 12 | 40.3 [11.72]314,7| 15a !338.1i 4.561 (31.9|4.54|21.8 | 1.36| 5.9 | 4.54
C211| 7 /18.8]| 5.48] 4 1035/ 429/2.80/12.2/3.50| 8.3|1.23| 3.0 | 1.23

Full information is given in g

phlet entitled *C;

gie Car Sill Sections,”
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CHANNELS

STRUCTURAL CHANNELS
American Standard Sections

C G0
15421 o e s
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L.-----------------—---—],5':--: ----------------- —
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P ous ;0.375”
T ¥
Mo ———————————— _m_'_—:-_ - —————
- Flange Width, "~ Web Thickness
Depth of | Weight ' g
Slrrtkm Channel, per Foot, | lnﬂl_“f b 0 ____ht:l?n P
ks Pounds | Decimal | Fractional | Decimal | Fractional
s I e irianas? Mot s
| 5.0 | 4:200 ' 4% 0700 ‘ 56
- 51.9 . 9 .
tfceo | 18 45.8 | 4.000 0.500 g
427 3.950 3014, 0450 | thy,
55.0 3814 a5, 0S14 | e
@0 | cof | BN | fmt | g
i B b b .
C1 15 100 3.520 By, 0.520 :;24
5.0 3429 Be50, 0.422 iy
33.9 3.400 Bnagy 0400 |
50.0 4412 | 4y, 0.787 54,
45.0 4208 | 4w 0.673 [Tt
+C 20 i 40.0 4185 | 4%, 0.560 %1q
| 37.0 4.117 Al 0.492 Mgy
35.0 4072 450 | 0.447 20y
31.8 4.000 4 0375 | %

1€ 60 is » Ship Building Channel (not an American Standand.)  1C 20 s a Car Building Channel.
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. CARNEGIE STEEL COMPANY

STRUCTURAL CHANNELS—Continued

American Standard Sections 4 Fiem?
0.30" e 1
Tv ' .I
: c 17 3
P 9.530" - H
L S i oo .. -
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A S
f0.200"
‘r 017" F
1 I
"5 o2 "g
=t 9.910= + !
3 e 40.280" { '

jrema o ML S

Section Depth of

Index Inches
50.0 4.135 4%, | 0.835 530,
g'ﬁ 1.113(5'5 434, (0) 750 s;,:“

tc 170 12 44.5 4000 4 0.700 | 44y,
40.0 3 3574, 0.590 194
35.0 3.767 3494, 0.467 1845
40.0 3.415 a 0.755 W,
35.0 3.202 31y, 0.632 8%

c 2 12 30.0 3.170 3114, 0.510 A
25.0 3.047 B 0.387 2054
20.7 2,940 2154,
35.0 3.180 3%, | 0820 l:l:
30.0 3.033 i 0.673 .

C 3 10 25.0 2.886 2414, 0.526 116q
20,0 2730 i, 0.379 "
15.3 2.600 210y | s

$C 170 is a Car Building Channel (oot an American Standard.)
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CHANNELS

STRUCTURAL CHANNELS—Continued
American Standard Sections
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P L .o _F{.l o W’idﬂ:_ ﬁch ‘T]ucknem 3
. th of Weight ' ?
Boction | Cynel, | perFook, | Dohes | Tnches
Inches Pounds Decimal | Fractional | Decimal | Fractional
25.0 2.812 218, | 0612 g
o 4 é 20.0 2.648 2414, 0.448 204,
15.0 2.485 28 0.285 L1
13.4 2.430 274 0.230 154,
21.25 2,610 256 0.579 874
18.75 2.527 2174 0487 | 3l
C 5 8 16.25 2.435 2748 0.395 20iae
13.75 2.343 2114, 0.303 196,
11.5 2.260 2174, 0.220 The
19.75 2.500 2885, 0.629 5%
17.25 2.404 2134, 0.524 1749
C 6 7 14.75 2.200 2194, 0.419 26s
. 12.25 2.104 2344 0.314 Gig
0.8 2.000 2% 0.210 136,
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CARNEGIE STEEL COMPANY

STRUCTURAL CHANNELS —Concluded
American Standard Sections
—p Ly
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& T 10,4877
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~ fos” - |
~m0.11" cs8 "--T
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k ,.---—-s.m"—--—-—a %
l 10.20” wose” 1) | ]
: ; 10.450"
1
b———— e A
| : S Fling Wikt 1| | Wik Phldnaa’
; Depth of | Weight ; i el
Sle:é::)‘n Cagnit. pe)r?:;t. Inches InE:.hes
| Inches | Pounds | pecimal | Fractional | Decimal | Fractional
15.5 2.270 | 25, | 0550 | | %a
o'y s 13.0 2.157 254 | 0.487 R
10.5 2,034 | 214, | 0314 LTS
8.2 1.920 | 1585, 0200 | g
11.5 2.032 LI 0.472 154
C 8 5 9.0 1.885 1574 0325 | Img,
: 6.7 1.750 1% 0.190 | %,
|
7.25 | 1.720 12344 0.320 ‘ e
Co9 4 6.25 1.647 1414, 0.247 "
5.4 1.580 | 197 0.180 i T
86 6.0 1.596 1195, 0.356 23
0ld No. 3 5.0 1.498 1Y% 0.258 1
(0ld No.C 72) 41 1.410 8. | 0.170 1y
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CHANNELS

SHIP BUILDING CHANNELS
American Standard Sections
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fmmmae = 4,000 7 - ==

f——e=-3.500 % - - eemet

e L oo iy ol ;[ e e e "
A 0.513"
T y0400" *
.i Ii
3 C 26 (sc2D) g
]
: 7.616" i
i 057" 0475 R
: 0.637°
TR RS [, | R >
R i Flange Width, Web Thickness,
Bootion E{‘.'f.hmf ,,E," bok o e )
o Inches” | "Pounds | “Decimal | Fractional | Decimal | Fractional
447 4.200 4134, ‘ 0725 2agy
21 12 106 4100 4% 0.625 o
(BSC 26) 2 36.5 4.000 4 0.525 1igg
34.5 3060 | 3% | 0475 | 155s
| 411 | 3700 | 3. | 0700 o
171 i 37.0 3.600 3% | 0.600 1903
(BSC 25) 329 3.500 | 3t | 0.500 {4
3009 | 3450 . | 0450 £
g E-NEIE A A
. A . RirE ¥
(BSC 21) 19 ‘ 30.2 | 4000 ‘ 0.475 1549
285 3.950 -;n;,su 0.425 Tay

" Dimensions and properties of the British Standard Sections are indicated in bold type.
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CARNEGIE STEEL COMPANY

SHIP BUILDING CHANNELS—Continued
American Standard Seetions

" ros22”
e
!
u}
C 27 (BsC20) 8
7.084" °€
1
10.475" i
0.628"
mnx .I
EAY
0.445"
=
i
!
L1
C 28 ®sc19) ]
7.925™ T
10,375" 23
0.565
- ]
10"~ sl
0.513"
E'T\c‘ml _"}
4 o
s C 81 (BSC18) ]
: o
T P 6.616” !
: i i
' 10.675" 10.475" i i
v l0.637”
L 1 1
e B b Al e o
e e Flang Width, |  Web Thickness,
Setion | O | o, | dhes | e
i Inches Pounds Decimal | Fractional Decimal Fractional
35.1 3.700 33, 0.675 34,
O 27 31.7 3.600 314e 0.575 5Tha
(BSC 20) 10 28.3 3.500 34 0.475 1G4,
26.6 3.450 32, 0.425 iy
24.9 3.400 31dg, 0.375 1
25.3 3.550 354, 0.425 274y
(BSC19) 10 23%6 | 3500 | 3% | 0.375 %
21.9 3.450 3ig, 0.325 215,
34.7 200 4185, 0.675 80,
C 31 o 31.7 4.100 486 0.575 874,
(BSC 18) 28.6 4.000 4 0.475 154y
et 27.1 | 3.950 %% | 0425 |
Dimensions and properties of the British Standard Sections are indicated in bold type.
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CHANNELS

SHIP BUILDING CHANNELS—Continued
American Standard Sections
0.497"
=T I:;
| i
a' ‘g
§ C 32 (sc 17 g
T 6,781 i
| 10,550 L 0.450" Ly e
i " 0.60s”
(Xoy
[ g 0.375' ‘?
"5 C 36 (BSC 13) §
fi iy - 5.829" E
10.525" 10,4257 i
579"
- e o RPN i 5}
k
0.454"
) 3
[ |
| C 87 ®sC12) ]
'r 5,943" - "i
I lﬂ‘ms' '_'i w
: 0,546
¥ o i
l LIS — L Yo
" | Flange Width, | Web Thickness,
f ?:é’;" Dcﬁnepﬁn;ml. per Foot, nches Inches -
l Inches Pounds Decimal | Fractional | Decimal | Fractional
; 31.6 3.700 3450, 0.6 214y
J C 32 s 28.5 3.600 3194, 0.550 #hfyy
(BSC 17) 25.4 3.500 314 0.450 2l
: 23.9 3.450 320, 0.400 144,
l 28.2 3.700 3404, 0.625 5%
r C 36 s 25.5 3.600 3:25, 0.525 1740
(BSC 13) 22.8 3.500 g 0.425 2y
, 21.4 3.450 3845, 0.375 8
25.5 3.225 3T4a 0.600 19,
oF, | o | BEo|uE ) oH ) om |
(BSC 12) 19.3 3.000 | 3 | 0.375 %
= 18.7 A75 2% | 0.350 _ e
Dimensions and properties of the British Standard Sections are indicated in bold type.
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CARNEGIE STEEL COMPANY

SHIP BUILDING CHANNELS—Continued

American Standard Sections
—n e 3
[‘* I' i 1 u:l‘m
‘5 C 41 (8SC 10) g
it |
I 10,6007 1 0,400" b5
¥ 554"
- :
“0.429"
C 42 ®sCH) “53
o el
---------- Ol e :
10,375 I 5
= Jo.5217
oo O O — -
0,420"
T eses”
:
g C 46 (®BSCR
o
T 40237 - mmne
i 047"  10.875" !
¥ o
A Pl v !
e R Flange Width, " Wob Thickness,
. Beotion ‘ m g A lnﬂ::'hu Inches
2 Tnches Pounds’ z - -
»i Decimal tional | Decimal | Fractional
| 25.0 3700 | 34 | 0600 | 1%
8% |7 |B |88 |8F &K
oo 191 3.450 | 3w, | 0350 15
O'ds 20,0 3.100 3%a 0.475 134y
22 7 17.6 3.000 3 0.375 3y
®sC9) | 16.4 2050 20, | 0325 25,
22,0 3700 | 3% | 0575 g,
&% | o | BS | im | BE|ME | W
(®3c'8) ‘ 16.0 3450 | 3%, | 0 sty
" Dimensions and properties of the British Standard 8 arc indicated in bold type.
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CHANNELS

SHIP BUILDING CHANNELS—Concluded
American Standard Sections

- ™ lo.330"
™ 0300 i
i
L3
C 109 g .
i wl e
g 4,976%-mr i
'0.385" 0.340" i | !
- -.;w'
S e LA S
i 1 f0.420"
0.225 i
w «
| !; =l
C 47 ®scD S| 8
=== YT AR Ry ol
0475 037" | ;
Jo.521"
S e LB ;

" ; Flange Width, © Web Thickness,
Mi o m{ p;,‘f' ].mti;l Inches ‘ Inches
Inches | Pounds |™noiial | Fractional | Decimal | Fractional
T I |

© 109 6 15.3 3.500 314 0.340 14
C 47 6 16.3 3.000 3 l 0.375 ‘ 8
(BSC 7) 15.1 2,038 pILT 0.313 Bia
C 48 13.3 2563 | 2% | 0375 | 1
(BSC 5) 6 12.0 2.500 214 0.313 | e

Dimensions and pruperli& of the British Standard Sections are indicated in bold type.
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CARNEGIE STEEL COMPANY

MISCELLANEOUS CAR BUILDING CHANNELS

017 L
! R
5 s W
v N b
| 0.38" ;
T 0.480"

Depth of Weight "ll?' Width, Web Thickness,
Sestion | Chiannel, ' e Tk ncties
Toohes " | “Pownds’ [ T e | Do T Pracions]

C 211 7 ! 18.8 4.000 4 0.350 114y
*C 200 4 13.8 2,500 216 0.500 %
*C 190 3 7.1 1.984 103, 0.250 %

6.5 1.875 1% 0.250

*C 101 8 5.8 1.805 1idjg 0.180 #.

*Furnished only by special arrangement.
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CARNEGIE STEEL COMPANY

EQUAL ANGLES—Continued

"

el

Section Index

Ad

Size,
Inches

4 x4

3 x344

Thirckness,
Inches

‘l‘;iﬂ
140

Ya
'
Yo
%
Tn
*3
*13,
*84
*114,
&

%ia

TAn
a5
Ba
*1
* o4
*hig
e
Tha
3
B4s

Angles marked * are special.

NED
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ANGLES

EQUAL ANGLES—Concluded

e B e bt
i = H;--
H : Al2
) A0
‘-]}‘" - 1?.5
FiTe- £l N mas
* ) % 3 “ 1%
Ll ¢
v Al3 == 1 AI15 A16
) Sise, ‘Thickness, Weight per Foot,
Section Index Inchis Inches s
* 1y 7.7
Ve .5
i 5.9
A9 24 x 24 B4 5.0
1% 4.1
i 3.07
LR 2.08
* %o 5.3
i 4.7
All 2 x2 - 2
M 2.44
* 1 1.65
* The 4.6
1% 3.99
A2 13 x 1% oy a7
* Ha 2.12
g 1.44
. ag 3.35
Ba 2.80
A13 14 x 1% Y% 2.34
e 1.80
% 1.23
: Bia 233
Al5 ix14 * ;’.f‘, }jﬁ
* 3 1.01
* 1.49
A6 1:% 1 LE" 1.16
* 3% 0.80
Angles marked * are special,
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CARNEGIE STEEL CO MPA.N\'

UNEQUAL ANGLES
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UNEQUAL ANGLES—Continued

CARNEGIE STEEL COMPANY
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CARNEGIE STEEL COMPANY

UNEQUAL ANGLES—Concluded

il

ik S

W'

A 270

P Lt 34
£ iy
[ .
i [ f Vie’
:e? i :
! A37 i .U A624
¥l [
: Bize, Thickness, Weight per Foot,
Section Index Inches l;ches :ghi]wp;‘
|
[ * 14 6.8
[ * 74y 6.1
| 5 5.3
A 35 214x2 ; Hia 45
i 3.62
B4a 2.75
15 1.86
*0hg 3.92
A 48 2 x 1Y% * 14 3.19
*Ma 2.44
* 14 5.6
:?‘:a 5.0
amo | omexus | i,
*3 2.08
*Bu 2.28
* a5 3.99
* Ha 3.39
A 37 2 x134 LB 277
* % 2.12
L 1.44
hos w1k B a8
| * 1 2.34
A 39 133 x 14 * e 1.80
.1 1.23
*Gia 2.59
A 624 14 x 14 - 2.13
*84g 1.64

Angles marked * are special,
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CARNEGIE STEEL COMPANY

UNEQUAL TELS

! il 8.3

r-_u-#_-‘_"t:_h“u"‘! )

! ] e
I——.. ] ,—.—-—I—y
PO h

‘; T 60
|
—Bp
G| ize, Inches | Thickness, Inches Weight
Foetion ' } ._m‘_“ 1 per Foot,
[udex |  Flange | Stem | Flange | Stem | Pounds
1150 | b By & | % tolie | 13hsto B | 11.5
T 57 l 4 | 5 | 15 to Me 14 to %a | 15.3
T58 | 4 || & 3% 1o Tia 3% to Ha 1.0
T 59 4 | 430 ‘ 14 Lo e 14 to % | 14.4
T60 | 4 41 | %to%e | % toThe | 1.2
|

T4 T 50 can be rolled with flang 3 to 93", and stem 334"; weight 1.6 1bs. per foot.
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TEES

UNEQUAL TEES—Concluded

PEERSRRRGRC ]

-

W

Section | Size, Inches | T1|ickne.sn_, Inches - p:‘n:eii‘goholi
Index |  Flange Stem Flange Stem Pounds’
T 61 l 4 2 3% to Tae gy to Tie 9.2
T 44 4 3 Mo to 3% Bin to 85 7.8
T 62 | 4 | 2Va 45 to e 84 to Tha 8.5
T 63 4 214 Yieto%s | B tofk P2
T 79 3 ‘ 214 Bia to 8% B1a to 8% 6.1
T 83 214 3 Bieto 3 | Gie to B4 6.1
T 519 114 | 2 B0 to 14 Bia to 14 245
T 605 114 1% 16 to Ghs & to Bag 1.25

* T 603 14 | 64 No.8 |'%stoNo.7! 088

| * Furnished only by special nrrimg_l:mmt.




CARNEGIE STEEL COMPANY

ZEES
1 WL e 1
W e g s bt
TSRSEY " ¥ oA femecane @ gernies i | feaaee | RS |
* i -
L @ 2
Z3 Z2 o Z1
4 | ~ %"
b 2
S 8
T ol = = g
___________ s ceemme B RS |
= i s i
"S5 e | Ve 3
s E S Poe zl-}{;--—J
26 1Y Z5 i Z4
- s i 4 b P e
i_/- G o O
T S = L
T 84 E % ;
- Size, Inches = Weight
oy ‘— ete B Rooh,
| Flange Web Flange Pounds
R EE R
i 3 2,
34 6" 314 e 20.4
3% 615 3% 114y 28.1
Z2 3N, 6l4g 3y 5 25.4
314 6 314 Bra 228
35 614 3% 1% 21.1
Z1 3Ma Glig d%a Tia 15.4
314 6 3l4 a4 15.7
3% 514 334 155 284
Z6 3 5ls e ay 26.0
314 5 314 1144 237
a3 514 3% n% 22.6
Z5 3 5i4s 3%, %a 20.2
3y 5 3% 17.9
an 514 3 % 16.4
Z4 3%a 5lqs 3hqe %. 14.0
31 5 3% 3is 1.8
S ——
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ZEES

ZEES—Concluded

il | B LA LI,

T TS (R B e

i

H
o
—

L
1:

'L.-.‘.. H.gl-lﬂ; i

Sise, Inches

- _ Weight
Thicknoss,

. - per Foot,

Index Flange Web | Flange Inches Pounds
3%, 414 3%, % | 230

Z 9 314 iRe | 35 iy 20.9
34 4 | 3isa 5% 15.9

3y, " 38 % 18.0

Z 8 31 4, 314 1 159
Bi4s i 310 The 138

3%, 414 3344 34 125

Z 7 31, 4ifs 314 S4e 103
3144 4 340 3 8.2
aa, 314 o4 L1 14.3
z12 2ilgq 3 21i4 % 126
2%, 3y y, % 115
z1 21i4, a*" 21i4, % 9.8
2 3u 2%, 8.5
= 2114, 3" gy by 6.7
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CARNEGIE STEEL COMPANY

UNITED STATES STEEL SHEET PILING

oy
o =
m Z T m
m m .m m
| | & | m &
Sl -

. w v m

e onull |
; m < |
el i i -
1| © il i
i e w m
i (&) = {

=3 = —
m.n .
& n..a“ |

g T, R e I e,

1.

42.5
403

1314
1344
7.3%

|

Full information as to the

jes and uses of these sectionsis given in sep
entitled * Steel Sheet Piliu"m ** Carnegie Car Bill Sections.”
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CARNEGIE STEEL COMPANY

RECTANGULAR AND CIRCULAR PLATES—Carbon Steel
SHEARED PLATES, THREE-SIXTEENTH INCH AND OVER, EXTREME SIZES

Thick- | Weight, |

Widths and Lengths in Inches

, | Lbs, |
Inches | Sq. v, | 128
Bie 7.65
% 1020
%o |1275
ay 15.30 | 220

%he | 17.85 | 240
1y 20.40 | 200
%a | 22.95 | 260
5 | 25.50 | 260
114, | 28.05 | 260
% |30.60 | 200
14, | 33.15 | 260
% 35.70 | 260
' | 40.80 | 250
1 45.90 | 250
11 51.00 | 240
115 61.20 | 220
1% | 71.40 | 200
2 81.60 | 180
21, |ovnso0| 150

Thick- | Weight,
ness, |Lbs.per| 72
Inches Bq.g

%e | 7.65 | 375
iy 10,20 | 430
Be | 12,75 | 480
% | 1530 | 600
e |17.85 | 600

1y 20.40 | 610
%a | 22,05 | 620

% | 2550 | 620 |
144, | 28.05 | 620 |

% | 3060 | 620
sm's::.l!slu'm
% | 3570 | 620
1 | 4080 | 600
1% | 45.00 | 580
1 | 51.00 | 550
e | 61.20 | 530
1% | 71.40 | 450
2 | 8160 | 400
21, | 91.80 | 350

126 120 | 114 | 108

240
270
270
270
300
300
300
300
300

300 |
300 |
270 |

230
200
180
160

G0

420
475
500
600
630
630
640
640
640

640 |

640
640
630
620
600
600
400
440
390

102

175 | 250

240 | 270 | 320
270 | 320 | 365
300 | 360 | 370
320 | 365 | 400
330 | 373 | 420
350 | 300 | 450
360 | 420 | 450
360 | 400 | 450
340 | 385 | 440
330 | 375 | 440
300 | 340 | 440
300 | 330 | 410
300 | 310 | 380
200 | 280 | 330
| 220 | 240 | 280
100 | 210 | 240
170 | 190 | 210

| 838

| 500 | 500
| 450 | 450

530
575
620

450

g%

§EEEEEE238883883¢

520 | 450
470 | 430 |
430 | 380 |
400 | 350
300 | 200

Diam.,

75 | Inches
345 | 00
400 115
460 120
550 130
550 130
580 130
600 130
620 130
620 130
620 130
620 130
620 130
600 130
580 130
550 130
480 130
410 130
360 130
320 | 130

2 | Do
| 480 | 90
530 115
580 120
600 130
600 130
600 130
600 130
600 130
580 130
130
130
130
130
130
130
130
130
130
130

Plates 48" wide and under can also be rolled on Universal Mills.
For greater length and Universal Mill Sizes, see Universal Mill Plate Table.

Plates of greater dimengions than shown in above table may be submitted for special consideration.
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FLAT ROLLED STEEL

RECTANGULAR PLATES—Nickel Steel
SHEARED PLATES, ONE-FOURTH INCH AND OVER, EXTREME SIZES

Thik Widths and Lengths in Inches |
o 102 96 | 90 | 84 48|720000|54|50‘43 42 36‘30|2{
% | i 240|240 260 280 mlzsn'zso 280|260 260
s |260 260 270 300 310|310/ 340|340 34 }sm_am
1 |250(340| 390 1420 450 500 500 500 500|4so 450|450 430|430
The |200 300|360 400|430 480 520 520|520 520 500‘490 400450, 480
% |270 320 380 420 460 485 520 520 520 520 500|490 400 450 480
%a |270 320 350 420 460 485 520 520 520 520 500 490 490'430 480
% 270 300 855 3901440@30520.520 520|520 500|500! 500 480 450
144s |260 300|355 390 440 460 490 500 500 500 500 500|480 450|450
% | 260|300/355 300 440 450|460 500 500|500 500 500 450|480/ 450
1344 | 260300 335 390 440 440 460 450 500 500 500|500 480 460 440
% |260 300|355/ 300 440|440 460 480 480 450 450 480 450|450 440
1 260 200|320 370 400430«0400430430430430440420420
1% | 250 270295 330 375|400 410|420 440|440 440|440 440 420 420
13 |2402160290315 330 aaoasossoaaolmo 400 420420 400 400
1% |230 260 200 200 310 330 350 370 1390 390 390 390} 380/ 360
1% | 220230250 270 300 310 330|350 370 300 390, 360 340|340 320
2 |210/230|250| 260/ 200 295|310/ 330 350 370 370! 350 320|320 200

UNIVERSAL MILL PLATES, ONE-FOURTH INCH AND OVER, EXTREME SIZES

RECTANGULAR PLATES—Nickel Steel

Tha. | Widths and Lengths in Inches
ness, | ! { 1 !

Inches 48—46}45—41'40—36|35—31i30—36i25—20 19-1?i16-15 14-12| 11

¥ | | 660 | 660 660 540
By 540 540 600 660| 720 T80| 780 780| 780| 600
LT 720| 720| 780 | 840 060, 060 1020|1020 1020 900
e | 840 840| 060 1020|1080 1080 | 1020 | 1020 | 1020 000
14 060| 960 | 1080 1140 | 1200 | 1200 | 1020 | 1020 | 1020 | 1020
Wi 060 | 960 | 1080 | 1140 | 1200 | 1200 | 1020 | 1020 | 1020 | 1020 |
L1 900 | 900 1020 | 1080 | 1140 1140 | 1000 | 1000 | 1020 1020!
8 840| $40| 960 | 1020 1080 | 1080 1000 1000 1020 900
% 780| 780 840| 960 | 960 060 | 1000|1000 | 1000 900
1 720| 750 | 730 816 840| 900 1000 | 1000 1000 900 |
1 640 667 | 693 | 725 44 | 800 | 1000 1000|1000 8-10|
1% 575| 600| 624 652 o-.-zi 720 | 1000 1000 1000 | |
184 525| 545 567 | 503 mo-r 655 970 1000 | 1000 | 840
1% 480 500 520| 544| 540 600 890 1000 980 40
15§ 444 | 461 | 480 | 502 | 504 | 554 820 B?Si !)S{ll 840|
1% 410| 428| 445 466 480| 514 765| 908 980 720
1% 384 | 400| 416 435 444 480 710 847 968 660
2 360 875 390! 408 ' 420 450! 670! 1 908 | 600 !

I 10-614

540
600
840
840
840
840
840
840
810
840 |
840

840 |
840

840 |
840

720 |
720

720

Mlmo!ﬂmhn?lu Nickel Steel Plutes given msbtmtublunndu 14" thick should be

wﬂdhm

lates 14" thick and over can be rolled to either gage or weight per square




CARNEGIE STEEL COMPANY

RECTANGULAR UNIVERSAL PLATES—Carbon Steel
UNIVERSAL MILL PLATES, ONE-FOURTH INCH AND OVER, EXTREME SIZES

Thick-

“ u.-zht.

I‘;i-?é Sq l'?)er
1% | 10.20
B | 12.75
8% | 15.30
Tie | 17.85
1% | 20.40
% | 22.95

& |25.50
% | 30.60
% | 85.70
1 |40.80
1% | 45.90

1% | 51.00
1% | 56.10
112 | 61.20
1% | 66.30
1% | 71.40
1% 76.50
2 |81.60

Widths and Ilen}ibu in Inches

48—464-1—41 40~3ﬁ

|
35-31 30-252.:-20 19»1?|16-151ﬁ-12 11 10-61%

10210 1020 1140

1380 1380 1350
1353 1357 1363
1160‘ 1163] 1169
1015] 1018 1023
003| 0905 910
812i 814, 818
738 740 T44
677 679 682
625 626/ 629
580 581 584
541 543 545
507, 509, 511

|

1200 1200 1320/ 1380
1320 1320 1380, 1380
1380/ 1380 1aso| 1380,
1380, 1380 138°i 1330

1380,
1372
1177]
1030

016

824
749
687
634
588

515

549‘

1188| 1203| msoi 1080
1039 1052| msu 1080

936/ 1080 1080
1071 1080
973| 1080
802 105
823 o7
765, 908

924!
332i
756/
693
640
594i
554
sio

wzo 1020 1020
1250 1320 1320 1080 1080
1380, 1330 1080 1080
1380 1380 1080 1080
1380 1380 1080 1080
1380 1350| 1080 1080
1380 1380 1080, 1080
1380 1350 1080, 1080

842/
766/
702|
648
601
561
526

714
669

847
794

!020!

1080,
1080
1080,
1080
1030;
1080/
1080/
1080,
1080/
1080/
1080
1080
1080
1080
1038

968

907

540| 540
600 600
900 840
000 540
1020 840
1020, 840
1020, 840
900, §40
900 840
900| 840
840 840
840 840
840 840
840, 840
840 840
720 720
660, 720

6001 720

Plates of greater dimensions than shown in above table may be submitted for special consideration,
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FLAT ROLLED STEEL

s Width-- -

1 to 17 wide, x 4" to 14"
Over 1’ to 2" wide, x ' to 13{"

B’ wide, x X" to 27§’
514" to 5%¢"" wide, x 30" to 230"
54" to 6" wide, x }{" to 23"
Sizes not listed will be consldered.

SQUARE EDGE FLATS

Thickness

615" to 634" wide, x X" to 214"
614" to 63¢’" wide, x 14" to 234"

Over 2  to 4} wide, x 15"’ to 21" 63" wide, x '’ to 21"
Over 415" to 474" wide, x 24" to 2'’ 614" to 74" wide, x 1" to 2"
5" to 54" wide, x 4" to 3" G4 wide, x 34" to 13"

TYW to 73" wide, x 4" to 135"
714" to 8" wide, x ¥’ to 1}

NUT STEEL FLATS
All sizes of Nut Steel Flats within the range of Square Edge Flats can be

BAND EDGE FLATS

DRSS /i1 —
e — §

Sizes not listed will be considered.

SKELP

I~ Thickness
L wide, x No. 18 to No. 4 B.
[ T1a", wide, x No. 19 to No. 4 B.
3%, wide, x No. 22 to No. 4 B.
814" to 17, wide, x No. 23 to No. 4 B.
144" to 27, wide, x No. 21 to No. 4 B.
213," to 3", wide, x No. 20 to No. 1 B.
314" to 34", wide, x No. 19 to No. 1 B.
394" to 4", wide, x No. 18 to No. 1 B.
444" to 4%, wide, x No. 17 to No. 1 B.
494" to 5%e’’, wide, x No. 16 to No. 1 B.
5%  to 634", wide, x No, 15 to No. 0 B.
61%44" to 9", wide, x No. 14 to No. 0 B.
0%"” to 12”, wide, x No. 12 to No. 0 B.
121"  to 15", wide, x No. 10 to No. 0 B.
1518’ to 16", wide, x No. 8 to No.O0 B.

$42232232342234
Qeeofaaeacnon

furnished. Some of the smaller sizes can be furnished in coils.

All sizes within the range of Sheared Plates, Universal Mill Plates and |
Band Edge Flats can be furnished. |
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CARNEGIE STEEL COMPANY

SQUARES

.
[Sim
Size ¥ ' to 2", .inclusive, advancing by 64ths.
Size 214" to 31", inclusive, advancing by 32ds.
Size 3%¢'" to 544", inclusive, advancing by 16ths.
Squares can also be rolled to decimal dimensions, if so arranged.
Squares }§’ and smaller can be furnished in coils.

ROUND CORNERED SQUARES

W |
mi
S

Size 1§ to 3{", inclusive, advancing by 64ths.

ROUNDS

O | ize
)3

Size ¥ ' to 13{”, inclusive, advancing by 64ths.

Size 125" to 34", inclusive, advancing by 32ds.

Size 8%4" to 7", inclusive, advancing by 16ths.
Rounds can also be rolled to decimal dimensions, if so arranged.
Rounds %" and smaller can be furnished in colls.

HALF ROUNDS

Size %" to 24", Inclusive, advancing by 64ths,
Size 1844 to 13", inclusive, advancing by 16ths.
Bize 27, 214", 3'%

HEXAGONS

O

Size 34" to 11%44", inclusive, advancing by 32ds,
Size 13{" to 394", Inclusive, advancing by 16ths,
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CONCRETE BARS

CONCRETE REINFORCEMENT BARS
COLD TWISTED SQUARE BARS
Section ‘ Size, 'Weightper Foot, ‘ Bection | Siae, ‘Weight per Foot,
Index | Tnches Pounds Index Inches Pounds
| | : % [ 0.7656 2.603
: 4.0000 | 13.600 %5 | 0.6602 2.245
%% | 3.5156 | 11.953 | LA 0.5625 1.913
184 3.0625 10.413 i Vg 0.4727 1.607
1% | 2.6406 | 8.078 | 5k 0.3906 1.328
9 14 2.2500 7.650 | Ma 0.3164 1.076
133 1.8006 G.428 | 1 0.2500 0.850
114 | 1.5625 5313 | e 0.1914 0.651
115 1.2656 4.303 ] 0.1406 0.478
1 1.0000 3.400 | 10 0.0977 0.332
Wy | 0.8789 2088 | 00625 | 0213
Liereiril | 4 AR Tl LT - RN - .  JEE 1 L
Cold twisted bars will conform to Manuf ! Standard Specificati unless otherwise specified,
4 Bection Bize, Weight per | Seetion Sizes, | Weight per Foot,
' Index Inches ‘ Foot, Pounds : Index Inches Pounds
| | M 1533 % 2.60
*M 1528 1% 7.65 *M 1534 3 1.91
*M 1530 114 5.431 | *M 1535 ng 1.33
*M 1531 1% 4.30 [ *M 1536 14 | 0.85
»M 1532 1 3.40 | *M 1537 84 | 0.48
" * Furnished only by special arrangement.
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CARNEGIE STEEL COMPANY

WEIGHTS OF RECTANGULAR SECTIONS
POUNDS PER LINEAL FOOT

W':dthl Thickness, Inches
I ! —— — ——
|!’m Y [%a | Y| S| % | Tis| Y | %u 0% ":‘m| L |"l‘in| s “:‘m! 1

v, | 053] .106| .159| 213 th‘ 37 43 .58] 84 60 74 80 85
iy | .106| 213 319| 425 84 7 106 117 128 138 1.40) 159 170
% | 150 319| 478| 638 96 112 128 143 150 175 191 2.07 223 230 255
1 | 213 425 638] .850| 1.06 1.28 :.49i 1m| 213 234 sssi 2.;s| sm| 3.19 3.40
11 | 266) 531| 707(1.063 1.33 150 1.86 213 2,66/ 202 3.10) 345 3.72 398 4.25
114 | 319) 638| 95611275 1,50 191 223 253 2.87 8.1 351 353 4.14 446 478 5.10
18; | 72| 744(1.116/1.488| 1.86 2.23 2.60 2.98 372 4.00 440 483 521 558 595
2 | 425 850 1275[!.700 213[ 255 2. si 340 4.25 4.68 5.10 5.53; .msi 6.35 6.50
214 | A78( 956|1.434/1.013( 230 287 3.35 3.33! 478 5.26 5.?1! 6.22 0.80, 7.17 7.5
244 | 531(1063|1.594(2.125( 2.66( 319 372 4.25 531 584 6.38 691 744 707 850
28 | .5841.160|1.753(2.338| 202 351 4.00 4.68 5.84 6.43 7.01 7.60 8.18 8.77 0.35
3 .aasil.m mlumi 3.19 3.ss| 446 510 | u.sal mll 7.65 820 893 0.5610.20

|
314 | 691/1.3812.07212.763) 3.45 4.14 4.53 5.3 .91 7.60 820 808 0.6710.30 11.05
3i4 | 744/ 1.488(2.231/2.075 3.72 446/ 521] 505 744 818 8.03 9.6710.4111.1611.90
341 | .707|1.504(2.301 3.188| 3.98 4.78 5.38 6.38 7.97 877 9.5610.3611.16 11.9512.75
i .ssoil.rwussosmm 425 a,ml 5.95 u,snl | sml n.a&imsolu.nsln,wu,vs 13.60

| | | |
414 | 003 1.506 z,rm!s.sla! 4.52 542 8.32 7.23 0,05 9,03 10,84 11.74 12.64 13.55 14.45
414 | .066|1.913(2.869 3.825| 4.78/ 5.74! 6.60 7.65 056 10.52 11.48 12.43 13,39 14.34 15.30
43} 1000/2.010(3.028/4.038| 5:05 606 7.07| S.08 008 10,00/11.1012.11/13.12 14.13 15.14 16.15
5 [1.063/2.125 3.:88.-4250| 531 638 744 850 u.nsl11,59::z.rs|13.31|n,ss|15,!:; 17.00
514 :.1:52231 33474403 5.53‘ 6.60 7.81 8.93 1.!5[".2?|I'-!.3€I 14.50,15.62 16.73 17.85
514 1mn| 33813.506(4.675| 5,84 7.01] 818 0.3510.5211.69 12 |1-ton15 191636 17.53 18.70
5% 1.22212.444|3.066|4.888| 61| 7.33 8,55 9.78/11.00 12,22 13.44/14.66 15.88/17.11/15.33 19,55
6 umlzms.m 5.100 usi 7.5 s.mrnml 2'.'5[140315 3|1|m 5a|1?35|19 13 2040

| | |
14 1.328/2.650/3.084 5313 6.64 7.97 0.30 10.6311.05 1328 14.61/15.9417.2718.59 10.02 21 25
m, [1:381(2.763 4.144(5.525| 6.1 820 0.6711.05 1243 1381 15.1916.58 17.9610.34 2072 22.10
u-y;l 9|4.303(5738| 7.17 S.6110.04 1145 12.01 1434 13.78 17.21/18.65 20.08 21 52 22.05
i1 483 2075 4.«33‘5.950 7.4 s.n:;l. 10.41 | 1 moi 133n| 14, SSL :sm| 1?,55l 19. :u|sn.sslzz.31 2380
714 [1.541/3.081'4.622/6.163) 7.70| 9.24 10,78 12.3313.87 15.41 16.0518.40 20.03,21.5723.11 24.65
7ia |1.504|3.188 4.781/6.375/ 7.07| 9.56/11.16/12.75/14.34 15.04/17.53(19.13 20,72 22,31 23,91 25.50
744 [1.647|3.204 4.041(6.588| 823/ 088 11.5313.18/14.82 16.47/18.12/10.76 21,41 23.0624.70 26.35
8 1700 x.mots.mu 6.500 s.sﬂmmu.mm 15,31 17.00,18.70 20 40,22‘1o|23.su|25.5ulz7.29
814 1.753|3.506|5.259(7.013| 8.77 10.52!&2? 14.03/15.78 1mslm£3 zlmlzz 70/24.54 26.30 23.05
8ba |1:806(3.613 5.419(7.225| 0.03(10:84/12.54 14.45/16.26 18,06 19,87 21,68 23.48 25.20/27.00 25,90
8% |1.850/3.710/5.578/7.438| 030 11.16/13 102 14.88 16,73 18:50/20/45 22.31/24.17 26,03 2780 20.75
9 1.913|am5 5.738/7.650 nw|11 43{13.39 15.30 17.21 19, islzl.mnoa'zusxu?s'm 60 30.60
914 [1.960/3.931 5.807 | 7.863| 9.83/11.7013.76/15.73/17.60,10.66 21.6223.50 25.55 27,52 20.48 3145
914 (2.019|4.038|8.056 8,075/ 10,09 12.11/14.13 1615 1817 20.10 22.21 24.23,26.24 28,20 30.25 3230
n-f 2.072/4.144|6.216(8.288| 10.36{12.43/14.50 16.58/15.6520.72/22.70 24,36 26.95 20.01/31.08 33.15
10 [2.125/4.250(6.375 8.500|10. us|12 75(14. sslz?m:'w :3i2135123.33|25,50|27 wizn'ra':uss 34.00
10% Iz,l'fs 4350 6.534/8.71310.80,13.07115.25 17.43 10,60 21. ?523 06 26.1428.32 30.49 32.67 34.85
1014 (2.231(4.463|6.694 8.925(11.16,13.39)15.62 1785, 'wnslze. 24.54 2678 20.0131.24.33.47 35.7
105, 2.2844.560/6.853/0.138|11.42 13 ?1|1509.1323 238412513 27.41/20.70 31.98 34.27 36.55
11 2.338/4.675 'Lmain 350/ 11,60 14.03/16.36,18.70 21 mrz;;is:as nizs misoaosz‘nias.mis':.w
1114 2.301/4.7817.172/9.563 11 95|1454 um|mla 2152 zsmlzuuaann 31.08/33.47 35.86/38.25
111 244448887331 0.775(12.22 14.66 17.1 10,55 21.09 24.44/26.88 20.33,31.77 34.21/36.66,30.1
113 2.497/4.004 7.4910.988 12.48/14.9817 48 19 2247*24 07 127.47/20.96 32 46/34.06/37.45/30.95
12 [2.550/5.100/7.650 wm,mr&.w 17.852040229525 | 28.05/30.60,33.15/35.70,38.25 40.80
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WEIGHTS AND AREAS OF RECTANGULAR SECTIONS

AREAS OF RECTANGULAR SECTIONS
SQUARE INCHES
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CARNEUIE STEEL COMPANY

WEIGHTS OF RECTANGULAR SECTIONS—Continued
POUNDS PER LINEAL FOOT

" S——
Width,
Tnchen oo | % 19| % 96| % | 56a | % | %al %:",i..i % [155¢] 7% bingsl 1
| [
| ] Wi Ll TS|\ S e? ' M [ T o 1
1214| 2.68) 531 7.9710.63/13.2515.94 |m-rs|.=am.nrzua! 202 31 su' 372 208 423
13| 2.76| 553 82011051381 16.5810.34 22.10{24.56:27.63 30.4' 33.2 35.9] 387 414 44.2
1314| 2.87| 5.74) 8.61/11.48/14.3417.21 20,05 22.05/25.82 25.60| 316 34.4. 430 459
14| 298| 5.95( 8.9311.9014 lms.m,sainm'ursim 327 351 4.0 478
1414 3.08| 6.16] 0.24/12.3315.4118.4921 57 24.65 17.72.30.81 339 370 mrl 403
15 3.9 9.50/12.7515.94/10.1322.31 25,50\ 25.69 31 88| 35.1| 38 475 510
1314 3:20( 6.50] 98813 18/10.4710.70.20.06/26.35 20.64/32.04) 352/ 30 404 527
16 | 3.40| 6.80/10.20/13. n.mm.mn.soizrm su.aolu. 374 403 u.ui B
17°%| 3011 7231004 14.4315.0031.0828.20 E‘B“n&iﬁ?‘&‘i‘m 37 44 349l 878
1716 3.72( 7.4411.16/14.88/18.50 22.31 26,08(20.75 33.47|37.10 109 146 B5.5 50.5
187|383 ?ullusl-ta 1n.1ain.95lu.rslwm-34.43'382.5 421 459 574 612
1814 3.03] 7.80/11.7015.73/10.6023.50 27,52 31.45(35.38130.31} 43.2 47.2 50.0 62.0
s I
19 | £04| 805121110.1520.1024.2328.26 32,30 30.34/4038 444 485 80,6 64.6
1004 414 20.7224 862001 (33.15/37.29 45,8 407 62.2) 663
20 [ 4.25 msl.sszuuian.rsluw 38.25 48,8 51.0 638 68.0
214 4.30 20.1430.49 34,85 30 47.0) 52.3 65.3 60.7
Shmn i oo i Hi ek
22| 408 8.7023.3828.05/32.73|37.40|42.0546.75] 51.4] 56.1 70.1) 744
2214) 478 47128.25/43, 52.6) 574 71.7| 6.5
23| 480 2113910/ 43, 58 887 733 78.2
2314 490 ; 549 500 74.00 799
24 | 500 56.1] 61.2 76.5| 81.6
25 |531 3| 584/ 638 79.7| 85.0
26 | 538 808 663 £2.9) B84
27 | 574 5 63.1] 68.0 86.1| 918
25 |595 855 714 89.3 05.2
2 |66 3 678 740 024 035
30 |63s 5 70.1] 763 95.6/102.0
3 |65 8| 72.5 79.1] 95,5 105.4
32 |680 748 816 0521020 108.3
3 | 7.00 771} 84.2 10521122
|72 705 8.7 108.4 1155
35 |74 818 893 96.7 104.1/111.6119.0
3 |75 | 918 995 107.1 uul 1224
37 | 788 0.3147.1855.04 62.90/70 04.4102.2 110.1117.9'125.8
38 | 808 48.45.50.53 6460/ 72 96.9/105.0 11211211/ 120.2
30 |82 1.4440.73 58.01 66.30| 74, 58 01.2] 99.5 107.7 116.0/124.3 132.6
0 | 850 wolanm'm.mu 935 mn‘unsm 127.5 136.0
A
a |sn 2.2860.99 80.70(78.41 05.8104.6/113.3 122, 1w.7| 130.4
2 |sm 83 48/71.40(80.33 95,2 107.1 116.0. /1423
43 [on4 154,83 63.06173.10(82.24/01.381100.5/109.7 118.8 127.9/137.1/146.2
4 |035 T uoio.':.wrum 84.1 102.9 11221216 130.9 1403 140.6
45 | 0.50(19.1 7.81 T.aa,m.uimm £6.06/05.03/105.2114.5 1243 133.9/143.4/153.0
45 | 078l 165,08.43|78.20| 87.08/97.75/ 107.5 117.3/127.1 136.9) 146.6/ 156 4
47 | 0990 0369.91{79.90| 80,50/ 99.88, mn‘olm.qms 130.8/149.8 150.3
4 ho2o 1.0061.2071.40 81.60|01 0/112:2122.4. 1326/ 142.8/153.0/ 163.2




WEIGHTS AND AREAS OF RECTANGULAR SECTIONS

AREAS OF RECTANGULAR SECTIONS—Continued
SQUARE INCHES
‘ Thickness, Inchea
A S T ol "
Inches / y o) ! | ; P | s
| Tia | Y | %4 | %% |%in | % [Tie | % | %40 56 [14a6] % |1846] % !“*'m 1
e & '—‘—'—'————;‘—
1214 | 781 1.5632.344 s.w& 3.01) 4.69| 5.47| 6.25| 7. 1004117211250
13 3.25 4.06/ 4.88] 5.60] 6.50| 7 [11.38/12.19/13.00
1344 .844 1.088I2.53 3.38) 4.22 51]8: 5.01| 6.75 75 "'ll 81112.668/13.50
14 | .875/1.7502.625 359‘ 438 5.25i 6.13 7.00| 7.8 12:25,13.12/14.00
1414| .008/1.8132.710( 3.63{ 4.53] 5.44/ 6.34] 7.25| 8. 12.6013 5u| 14.50
15 | 938 1.8752.813 8.75( 4.60) 5.63 6.56 7.50| 8. 13.13) 14,06/ 15.00
1514 .060/1.9382.906, 3:88| 4:84] 5,51 6.78 7.75| 8. ; 11356/14.53 1550
16 ILDOO 2, i 4,ou| 5.w| 6.00, 7.00{ 8.00| 9 i o 14.00 15.00,16.00
1614 1031 2.0633.004 4.13 5.1 6.10| 7.22] 835 9 I 14.44/15.47/16.50
17 1063 2.1258.188] 4.25 531 6.38 7.44| 8.50| 9.50 10.63 1 14.88/15.94/17.00
1714 1,004 2.1883.281) 4.38! 5.47. 6.56! 7.66 8.75/ 0. 12, 15.31/16.41/17.50
18 il.mslzzaop.arsi 4.50l 5Ni s.rsl. 7.88 n.ool 0.13 1 | | |15 .75/16.88 18.00
)
15;5.1.155-2.3:33.459@' 4.63 5,78/ 6.04. 8.00 0.2510.41 n.aa!tz.?:' 13.35;15.{:3-1&19!:7.34!:850
10 ° |L.18812.3753.563 4.75 5.04 7.13 B.31| 9.50/10.69 11.88/13.06 14.25 15.44/16.63 17,51 19.00
10141219 2.4383.656) 4.88( 6.00 7.31 8.53( 0.75/10.07|12.10/13.41 14.63(15.84{17.06 18,28/10.50
20 }1.251:12.500?.750: 5.00 6.25 7.50, 8.75(10.00 11.25 12.5013.75 15. miw 25 17,50'I13‘?':20.oo
2014 11.281 2.553-3.344.! 5.13l 6.41 mn!. 8.07/10.25 nm':zm' 1409 15; 38 16.66]17.04 w.zzfzu.so
21" |1.3132.6253.038] 5.25 6.56| 7.85| 0.19110.50(11.81 13. 13 1444/ 15 7.-s|11 (06/18.38 19,60 21.00
2114 (1.344|2.6884.031) 5.38 6.72 806 9.4110.75/12.09 13.44| 1478 16,13 17.47| 18.81/20.16 21.50
22 13?5iz.m¢.125 5.50 ws| a.zai 9,63 11.00|12.35 13.75,15. 13| 16. so‘ 17.88 mz&imaai 32,00
|
2215 11.400 2.8134.219] 5.63 7.03| 8.44 9.34‘1 1.2512.66/14.06/15.47,10.88 18.28(19.69(21.00 22,50
23" " 11.438/2.87514.313( 5.75 ?.:n‘ 8.6310.06111.50|12.04 14.38115.81/17.25(18.69(20.13 2156 23.00
2314 1.469 2,938,408 558 7.34 8.81110.2811.75/13.22 1469/ 16,16 17.6319.09|20.56 22.03 23.50
24 mmis.mu .500/ 6.00 7. U‘MIIOMPMI 13.50/15.00| 16. wi;s ,00119.50/21.00, zs.soi 24.00
25 [1.563/3.12514.688] 6.25 7.81 0.38110.94/12. m 14 08 15.63(17.19118.75/20.31 21.33!23.44,25.00
26 |1.025/3.2504.875 650 8.13 0.7511 B813.00(14.63 16.25,17. £8/19.50 21.13/22.75,24.38 26.00
27 11688 3.3755.083 6.75/ 8.4410.1311 mns 5u| 15.19) 16.88/18.56/20.25/21.94|23.63/25.31|27.00
28 -1.7mi3.aNf.%o' 7.00, 3.7'i10.50i: 400{15.75 1?.501 10.25/21.00|22.75(24.50 20.25‘23.00
20 (1813 ;3.625:5.%331 7.25, 9.08/10.88'12.60/14.50| 16. 31 18.13/10.04 21 75/23.56/25.38127.10/20.00
30 |.srsjls.?ao;5.azﬁi 7.50{ 0.3811.2513.1315.00| 16.88 18.75/20.63| 22.50| 24.3826.25) 28.13|30.00
31 [1.938/3.8755.813| 7.75 0.60/11.63(13.5615.50|17.44/10.38(21.3123.25(25.10(27 13 20.06(31.00
32 'z.oon:a.oaols. s‘oohu.mrz 00 14.00‘15 00 1&uoiw .00 22, no|z4,ooizsm 28,00 3o.ooiazm
33 2.053!4125_5‘135 8.25/10.3112.38/14.44(16.50| 18.56/20.63 22.60|24.75/26.81|28.88(30.94 33.00
B4 (2125 4.2506.375( 8.50110.63/12.75/14.85117.00| 19,13 21.25/23.38| 25.50/27.63{20.75| 31 88/ 34.00
35 [2.188/4.3756,563) 8.75/10.94/13.13115.31/17.50| 10.60 21.88124.06 26.25/28 44| 30.63|32.81 35,00
6 lz.mi4muﬁ.. 9.00111.25/13.5015.76/18.0020.25 22.50 24 ?5‘2?.00.29 25/31.50/33.75 36.00
|
' a7 2,313-,45251}5.935 0. ‘Za!ll 5613.8816.10(18.50 20.81/23.13/25.44 27. 75'30 06132.38 34.60/ 37.00
38 [2.375/4.7507.125 0.5011.88/14.25 16.63)10.00| 21,38 23.75/ 26,13 28.50 30.88)33.25,35.63 38.00
39 [2438/4.8757.313) 9.75|12.w;14.03|17 08(19.50/21.94! 2&33 26.81120.2531.60,34.13/36.56 30.00
40 zm)s. 7 u.wrn.msmn.sdmm 22,50 25.0027.50/30.00 32.50 35.ooi37mlqum
41 256315, 125‘7 68810.25/12.81/15.3817.04120.50|23.06,25.63 28.19 30.75/33.31)35.88/38.44 41.00
42 [2.025/5. mm?slm 50113.1315.75(18.38(21.00| 23.63 za 25/28.88 31,50 34.13|36.75 39,35 42.00
43 [2.6885.3755.00310. 75/13.44/16.1318.81(21.50 | 2419/ 26.88|20.56 32.25/34.04|37.63 40,31 43.00
44 z.?aois 50013350 11.0013.75 mm‘w 22,00/ 24.75 27.50 sczsiss.ou 35.75/88.50 41.25 44.00
45 [2.813/5.625/8.438111.25 14.06/16.88110.60/22.50 25,31/ 28.13(30.04/ 33.75/ 36.56 sn:sa!v 19 45.00
46 2.875;5.?508.&% 11.50114.3817.2520.1323.00| 25.88/28.75 31.03134.50 37.38/40.25 43,13 46.00
47 k.mm 58.813/11.75(14. 17.ss|m 50| 26.44 20,38 32.31.3535 38.10/41.13!44.06/47.00
48 3.000(6.0009.000/12.00,15.00(18.00,21.0024.00| 27.00/30.00,33.00, 36.00}30.00/42.00, 45.00,48.00
47



CARNEGIE STEEL COMPANY

WEIGHTS OF

RECTANGULAR SECTIONS—Conecluded

POUNDS PER LINEAL FOOT

Width,|

Inches

Thickness, Inches
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142.8

1454
147.9
150.5
153.0;

155.6
158.1
160.7]
163.2

165.8)
168.3
170.9
173.4

176.0
178.5
181.1
183.6

186.2
188.7
191.3]
193.8

135.4
138.1
140.9)
143.7

146.4
149.2

157.5
160.2
163.0;
165.8

168.5
171.3]
174.0
176.8

179.6
182.3
185.1
187.9

190.6/
193.4
196.1
198.9

201.7]
204.4]
207.2
210.0,

196.4
198.9
201.5
204.0

206.6;
209.1
211.7
214.2

216.8;
219.3
2219
2244

212.7
215.5
218.2
221.0

223.8
226.5|

169.6/181.7
172.6/184.9
175.5/188.1
178.5/191.3

181.5/194.4
184.5(197.6
187.4/200.8
190.4/204.0

193.4/207.2

196.4/210.4| 2

199.31213.6
202.3/216.8

205.3/1219.9
208.3/223.1
211.2/226.3
214.2/229.5

217.2/1232.7
220.2|235.9
223.1|239.1
226.1/242.3

229.1|1245.4
232.1/248.6/
235.0251.8
238.0/255.0

241.0/258.2
244.0261.4

229.3|246.9/264.6
232.1/249.9/267.8

234.8
237.6
240.3
243.1

227.0]
229.5!
232.1
234.6,

237.2
2397
2423
2448
2474
2499
2525

255.0,

245.9
248.6)
251.4]
254.2)

256.9
259.7
262.4]
265.2]

268.0|
270.7
273.5]

276.3]

252.9/270.9
255.9|274.1
258.8/277.3
261.8/280.5

264.8|283.7
267.8(286.9
270.71290.1
273.71293.3

276.7/296.4 |

279.7/299.6
282.6(302.8
285.6/306.0

288.6/309.2

291.6/312.4 /3
294.5/315.6 |

207.5(318.8

2754
278.8
282.2
285.6

289.0
2924
295.8
299.2

302.6
306.0
300.4
312.8
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WEIGHTS AND AREAS OF RECTANGULAR SECTIONS

AREAS OF RECTANGULAR SECTIONS—Concluded
SQUARE INCHES

Thickness, Inches

Width,
Inches|
Yie | 18 |%e | Y |%e | 86 |The | Yo | %16 | % |1Vie| %4 |1316| T8 |1%4e| 1

49 | 3.06| 6.13| 9.19/12.2515.31/18.38/21.44/24.50|27.56/30.63 33.69 36.7539.81/42.88(45.94/49.00
50 | 3.13| 6.25( 9.3812.50/15.63(18.75/21.88/25.00| 28.13 31.25) 34.38 37.50,40.6343.75)46.88 50.00
51 | 3.19] 6.38| 9.56/12.75/15.94/19.13122.31|25.50 | 28.60| 31.88| 35.06| 38.2541.44|44.63|47.81/51.00
52 | 3.25| 6.50 9.75|l3.00 16.25(19.50(22.75|26.00 | 29.25/32.50(35.75, 39.00(42.25(45.50/48.75 52.00
53 | 3.31| 6.63] 9.9413.25(16.56/19.88/23.19|26.50| 29.81|33.13|36.44|39.75|43.06/46.38|49.69| 53.00
54 | 3.38] 6.75(10.13/13.50(16.88|20.25(23.63(27.00(30.3833.75(37.13|40.50|43.88|47.25/50.63| 54.00
55 | 3.44| 6.88(10.31/13.75/17.19(20.63| 24.06127.50 30.94|34.38|37.81/41.25(44.69(48.13|51.56/55.00
56 | 3.50| 7.00/10.5014.00/17.50(21.00(24.50 28.00 | 31.50(35.00| 38.50|42.00(45.50|49.00{52.50 56.00
57 | 3.56| 7.13]10.6914.25/17.81/21.38/24.94 28.50(32.06(35.63]39.19/42.75/46.3149.88|53.44 57.00
58 | 3.63| 7.25[10.8814.50|18.13|21.75(25.38|29.00|32.63|36.25|39.88|43.5047.13|50.75| 54.38| 58.00
59 | 3.69| 7.38/11.0614.75/18.44/22.13/25.81/29.50 33.19(36.88|40.56| 44.25|47.94|51.63|55.31 59.00
60 | 3.75| 7.50 11.25'15.00 18.75(22.5026.25/30.00 | 33.75(37.50/41.25 45.00{48.75,52.50| 56.25| 60.00
61 | 3.81| 7.63(11.4415.25/19.06/22.88/26.69 30.50|34.31|38.13|41.94/45.75|49.56/ 53.38| 57.19 61.60
= 62 | 3.88| 7.75/11.63/15.50/19.38|23.25/27.13|31.00 | 34.88|38.75|42.63| 46.50|50.38| 54.25| 58.13 62.00
63 | 3.94| 7.88/11.81115.75/19.69/23.63(27.56/31.50 | 35.44|39.38|43.31|47.25(51.19|55.13|59.06| 63.00
64 | 4.00| 8.00,12.0016.0020.00(24.00/28.00 32.0036.00/40.00| 44.00(48.00,52.00|56.00/60.00| 64.00
65 | 4.06] 8.13/12.19/16.2520.31|24.38/28.44/32.50 | 36.5640.63| 44.69/48.75/52.81|56.88|60.94]65.00
66 | 4.13] 8.2512.38 16.50(20.63 24.7528.88|33.0037.13 41.25|45.38 49.50| 53.6357.75/61.88 66.00
67 | 4.19] 8.38/12.5616.75/20.94/25.13/29.31/33.50 | 37.69|41.8846.06| 50.25|54.44|58.63|62.81/67.00
68 | 4.25| 8.50/12.7517.00121.2525.50/29.75| 34.00 | 38.25|42.50/46.7551.00/55.25(59.50/63.75/ 68.00
69 | 4.31| 8.63/12.9417.25/21.56/25.88/30.19/34.50|38.81/43.1347.44|51.75(56.06/60.38|64.60| 69.00
70 | 4.38 8.75/13.13/17.50/21.88/26.25/30.63|35.00|39.38|43.75|48.13|52.50| 56.88|61.25(65.63| 70.00
71 | 4.44| 8.88/13.31/17.75/22.19 26.63|31.06 35.50(30.94/44.38|48.81(53.25| 57.69| 62.13| 66.56| 71.00
72 | 4.50] 9.00/13.50 18.00(22.50|27.00/31.50 36.00 40.50|45.00(49.50 54.00(58.50|63.00|67.50| 72.00
73 | 4.56] 9.13/13.69118.25/22.81(27.38131.94/36.50|41.06/45.63|50.19/54.75(59.31/63.88/68.44/73.00
74 | 4.63] 9.25/13.88/18.50(23.13(27.7532.38 37.00(41.6346.25|50.88| 55.50| 60.13)64.75(69.38) 74.00
75 | 4.69] 9.38 14.06118.75 23.44|28.13132.81/37.50|42.19(46.88| 51.56| 56.25/60.94/65.63| 70.31| 75.00
76 | 4.75( 9.50 14.25‘19.00 23.75/28.50, 33.25\38.00 42.75(47.50{52.25(57.00(61.75(66.5071.25/ 76.00
77 | 4.81| 9.63114.4419.25/24.06 28.88/33.69 38.50|43.3148.13/52.94 57.75/62.56/67.38|72.19 77.00
78 | 4.8 9.75/14.6319.50/24.38|20.25(34.13 39.00|43.88|48.75|53.63 58.50|63.38| 68.2573.13| 78.00
79 | 4.94| 9.88/14.81119.75/24.69 29.63(34.56 39.50 44.44/49.38|54.31 59.25|64.19) 69.13/74.06/79.00
80 | 5.00[10.00[15.00:20.00/25.00 30.0035.00 40.00 45.00,50.00|55.00| 60.00|65.00, 70.00/75.00 80.00
81 | 5.06/10.13/15.19/20.2525.3130.38135.44 40.50(45.5650.63 55.69 60.75/65.81|70.8875.94|81.00
82 | 5.13/10.25/15.3820.50125.63|30.75 35.88141.00|46.13|51.25|56.38|61.50/66.63|71.75/76.88 82.00
83 | 5.19[10.38(15.56120.7525.9431.13(36.31/41.50(46.69| 51.88|57.06| 62.25|67.44|72.63| 77.81|83.00
84 | 5.25(10.50(15.7521.00/26.25(31.50 36.75‘42.00 47.25(52.50|57.75/63.00|68.25|73.50, 78.75| 84.00
85 | 5.31/10.63(15.9421.25/26.56(31.88(37.19 42.5047.81|53.13 | 58.44|63.75|69.06| 74.38|79.69/ 85.00
86 | 5.38/10.75(16.13:21.50/26.88|32.25(37.63 43.00 |48.38| 53.75|59.13| 64.50|69.88| 75.25|80.63| 86.00
87 | 5.44/10.88/16.31121.75/27.19/32.63/38.06|43.50 |48.94|54.38/50.8165.25/ 70.69 76.13/81.5687.00
88 | 5.50/11.00{16.50(22.00(27.50(33.00 38.50‘|44.00 49.50|55.00| 60.50|66.00|71.50|77.00|82.50| 88.00
89 | 5.56(11.13(16.69/22.2527.81/33.38/38.94/44.50 50.06/55.63 61.19| 66.75)72.31| 77.88| 83.44| 89.00
90 | 5.63(11.25(16.88122.50(28.13|33.75(39.88 45.00 | 50.63| 56.25|61.88| 67.50|73.13|78.75|84.38| 90.00
91 | 5.69)11.3817.06(22.75/28.44(34.13(30.81|45.50 | 51.19| 56.88| 62.56( 68.25(73.94/79.63|85.31/91.00
92 | 5.75/11.50/17.25/23.00/28.75(34.50/40.25| 46.00 | 51.75| 57.50| 63.25/ 69.00| 74.75(80.50|86.25/ 92.00
93 | 5.81/11.63(17.44123.25/29.06(34.88/40.69 46.50|52.31|58.13) 63.94|69.75|75.56(81.38/87.15/ 93.00
94 | 5.8811.75(17.63 23.50129.38 35.25/41.13 47.00(52.88|58.75(64.63| 70.50| 76.38|82.25(88.13 94.00
95 | 5.94/11.88(17.81123.7520.69|35.63(41.56 47.50 | 53.44|59.38)65.31|71.2577.19| 83.13|89.06/ 95.00
96 | 6.0012.00,18.0024.00/30.00(36.0042.00 48.00 | 54.00|60.00| 66.00 72.0078.00{84.00/ 90.00 96.00
97 | 6.06/12.13/18.19/24.2530.31(36.38/42.44|48.50 | 54.56/ 60.63| 66.69| 72.75/ 78.81|84.88/90.94/97.00
98 | 6.13[12.25/18.38(24.50/30.63(36.75/42.8849.00 | 55.13| 61.25|67.38| 73.50( 79.63| 85.75) 91.88| 98.00
99 | 6.19/12.38/18.56/24.7530.94|37.13143.31|49.50| 55.69| 61.88 68.06|74.25 80.44/86.63/92.81/99.00
100 | 6.25(12.50]18.75/25.00/31.25/37.5043.75/50.00 | 56.25]62.50| 68.75| 75.00| 81.2587.50| 93.75( 100.0
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CARNEGIE STEEL COMPANY

ey
Bize, B
Ty [ T
ol o
0 =3y
e | 013 .010
15 063 042 |
Ma .|m| 004
Y 213 ae7
o 78| 576
1 wdd
e .851| 511
Y | 850 668
%e | 1076 | 845 |
| 9% 1.328  1.043
e | 1.607 | 1.262
% 1018 | 1.502
we g.ﬁzgg 562‘2
(31‘ 2088 | 2347
1 3.400 | 2.670
Y | 3838 | 3015
s | 4.303 | 3.380
Mn 4.-05| 3.760
1% ‘ 5.318 | 4.172
Gy | 5857 | 4.600
8% | 6.428 | 5.049
e | 7.026, 5.518
% | 7.650  6.008
%a | 8301 | 6.519
% | 8978 7051
rﬁ.| 0.682  7.604
% [10418] 8178
'Zu 11.170 | 8.773
% | 11.953 | 9.388
1954 | 12:763 | 10024
2 |13.600 | 10.681
o |t e
s | 16,270 | 12.778
Y 17213 | 13.519
:za | 18,182 | 14280
10.178 | 15.062
e | 20.201 15.866
14 |21.250 16.690
a | 22326 | 17.534
|23.428 | 18.400
Ya | 24.557 | 19.287
% 25713 | 20105
18q  26.805 | 21.123
% | 28,103 | 22,072
164 | 20.338 | 23
3 30.600 | 24.033

SQUARE AND ROUND BARS

WEIGHTS AND AREAS

| Ares, Square |  Weight, Lbs. Area, Bquare
| "lhches | per Foot ™

— =} Tathed | —

‘D‘OI'|D;O|EI;O
v =2t I i | { -2
' I8 30.00  24.03 | nmo| 7.0090
| 0039 0031 | We 31.80 | 25,051 9379 7.300
| 0156 0123 i | 33.20 | 26.08| 9.7¢6 ' 7.470
0352 | .0276 e 34.504 2‘?.13; 10,160 7.480
| 0625 0401 L 35.91  28.21 10.563 8.206
0977 | 0767 | %e | 3731 29.30 10973 | S.018
L1400 11056 Ty 38.73 | 30.42  11.391 | 8046
L1914 | .15 | Y%e 40.18 | 31.55  11.816 | 9.28]1
2500 | 1963 | b 41.65 | 32.71 | I2.250| 0021
3104 | 2485 | %e 43.15 | 33.89 | 12.691 | 9.968
| 4000 | 3008 | 64 44.68 | 35.09| 13.141 | 10.321
4727 | 48712 | 4 | 46.23 | 36.31 | 13.598 | 10.080
H025 | 4418 8% | 4781 37.55  14.003 l 11.045
LH602 | BISH | 12&.. 40.42 | 38.81  14.536 | 11.416
7656 | 6013 | % | 51056 | 40.10 | 15.016 | 11.7403
BT8O | 6003 I 104y | 52.71 | 41.40 | 15.504  12.177
1.0000 | 7854 | 4 | 54.40 | 42.73 | 16.000 | 12.566
1.1289 | 8800 | o 56.11 | 44.07 | 10.504 | 12.902
1.2656 | 9940 | 6T.85 | 4544  17.016  13.304
(14102 1.1075 | %o | 50.62 | 4683 17.535 13.772

\ |

I 1.5625 | 1.2272 | W G1.41  48.23  18.063 14.186
1.7227 | 1.35630 | Ha 63.23 | 49.66 18.598 14.607
1.8800 | 1.48449 y 6G5.08 | 51.11 | 19.141  15.033
2.0664 Ii 1.6230 | e 06,95 ! 52.58  19.691 15406
22500 | 1.7671 | % | 08.85  54.07 20.250 15.004
24414 | 10175 | Wa 70.78 | 55.50 20810 16.349
2.6400 | 2.0739 | ‘t‘l | 72.73 | 57.12 | 21.391 | 16.800
2.8477 | 2.2365 | e | 7471 | 8867 21973 17.267
3.0625 24063 | % | 76.71 | 60.25 | 22.563 | 17.721
3.2852 ‘ 25802 | Mg | 78,74 61.85 | 23.100 18,150
3.5150 | 2.7612 | ':;L B0.80 | 63.46  23.706  18.005
3.7539 | 2.9483 I %o | 8289 65.10 | 24.370 | 19.147
4.0000 I 3.1416 || 5 85.00 | 66.76 | 25,000 | 19.635

4.2539 | 3.3410 | Ya 87.14 | 68.44 | 25.629 .12

4.51566 | 3.5460 | 1y 80.30 | 70.14 | 20. K

4.7862 | 3.7683 | M. 01.49 | 71.86 I 26.910 | 21.135
50625 3.9761 | % | 93.71 | 73 60 | 27.563 | 21.648
5.3477 | 4.2000 | e | 95.96 | 75:36 | 28.223  22.1G6
5.0406 | 4.4301 | % | 98.23 | 77.15 28.801 22.601
5.0414 | 46604 | The | 100.53 | 78.05 | 29.560 | 23.221
162500 | 4.9087 | 1% | 10285 | 80.78 | 30.250 | 23758
6.5064 | 5.1572 | %e | 105.20 | 82.62  30.841 | 24,301
6.8906  5.4119 | & | 107.58 | 84.49 | 31.641 | 24.850
7.2227 ‘ 50727 | 1%a | 10098 | 8638 | 32.345 25406
7.5625 | 5.9300 ?6 112.41 | 88.20 | 33.003 | 25907
70102  6.2120 #4a | 114.87 | 90.22 33.735|2l}.£|35
B.2656 | 0.4V18 ?ﬁ 117.35 | 92.17 | 34.516 | 27.100
8.6289 | 6.7771 ] Bg | 119.86 | 94.14 | 35.254 27.088
9.0000 | 7.0086 | 6 122.40 | 96.13 | 36.000 | 28,274

g




WEIGHTS AND AREAS OF SQUARES AND ROUNDS

SQUARE AND ROUND BARS
WEIGHTS AND AREAS

Weight, Lbe. Ares, Square Weight, L= Area, Bquare
g | 7 per Fout e
Size, | Size,

Inches | | Inches - ——T —

LS a7 e R EEast oM Yl o
4} 122,40 96.13 | 36,000 | 28.274 | 9 | 27540 |216.30 S1.000 63.617

e  124.96 ns.ns|3o.?54 28 | 14e | 270.24 | 219.31| 82.129 | 64.
iy 127.55| 100.18 | 37.510 | 20.465 | i |283.10 | 222,35 §3.206 | 65.397
%0 | 130:17 | 102.23 | 38.285 :mmn| Mg 236991223411 84410 | 06.296
1% 132,81 | 104.31 | 30.063 | 30.680 | 1 |2ﬂom 22848 85.563 | 67.201
fqa | 13548 | 100.41 | 30.848 | 31.206 | f4e  294.86 | 231.58| 86.723 | 68.112
gy 13818 108.53 | 40.641 | 31019 | & | 208.83 (23470 87.801 | 69.020
e 14090 | 110.66 [ 41.441 | 32,548 | 44 302.83 [237.84  80.066 | 69.953
a. [143.65 | 112,82 [ 42.250 | 33.183 | 16 |306.85 |241.00| 90.250 | 70.882
o 146.43 | 115.00 | 43.060 | 33.824 -52. 3104m 244.18| 91.441 | 71.818
G | 140.28| 117.20 | 43.891 | 34.472 314.98 | 247.38 | 92,641 | 72.700
Yia 152,06 | 119.43 | 44.723 | 35.125 | 1144 319.08 | 250.61 | 93.848 | 73.708
% | 154.91121.67 | 45.563 ss.?sr.l ﬁn 323.21 | 253.85| 95.063 | 74.602
m 157.79 | 123,93 | 40.410 | 36,450 | o 327.37 | 257.12 | 06.285 | 75.622
160,70 | 120,22 | 47, 37.122 | 74 | 481.55 | 260.40| 97.516 | 76.580
rm 103.64 | 128.52 | 48.129 | 37, 4/ 335,76 | 263.71 | 98.754 | 77.561
7 160,60 | 130.85 | 49. A85 (10 | 340.00 | 267.04 | 100.000 | 78.540
o | 160.59 | 138.10 | 40.870 [30.175 | 14, | 344.26 | 270.38 | 101.254 | 79.525
g 1172.60 | 135.50 | 50.766 [ 30.871 | 15 | 348.55 | 273.75  102.510 516
o 17564 | 137.95 | 51.060 | 40.574 | %50 352.87 | 277.14 | 103.785 | 81.513
ﬁ |178.71 | 140.36 | 52. 41.282 | 1 |357.21 280.53 | 105.063 | 82.516
o | 181.81 | 142.79 | 53.473 [ 41.907 :z. 361.58 | 283.99 | 106.348 | 83.525
| 184.03| 145.24 | 54.391 | 42.718 365.98 | 287.44 | 107.641 | 84.541
e |l88.l:l? 147.71 | 55.310 | 43.445 | 44  370.40 | 200.91 108.941 | 85.563
a? |101.25 | 150.21 | 56.2 44.1?9‘ 1% ‘374.85 204.41 | 110.250 | 86.590
o | 194.45 | 152.72 | 57.191 [44.918 | %4, | 370.33 | 207.92 111.566 | 87.624
G | 197.68 | 155.26 | 58.141 | 45.664 | &  383.83 | 301.40 | 112891 604
1144 200,93 | 157.81 | 59.008 | 46.415 | 14y 388.36  305.02 114.223 | 89.710
& 20421 160.39 | 60.063 |47.173 & | 392.91 |:ws_59 115.563 | 90.763
$a 207.02 | 162.99 | 61.035 | 47.937 | 134, 397.49 31219 116.910 | 91521
Ty 210,85 | 105.60 | 62,016 | 48.707 7  402.10 315.81 118.266G | 92.886
15a 214.21 | 168.24 | 63.004 | 49.483 | 1%, 406.74 3319.45- 119.629 | 93.957
8 217.60 | 170.90 | 64.000 | 50.265 n 411.40 [323.11 ' 121.000 | 95.033
14e  221.01 | 173.58 | 65.004 | 51.054 | 144  416.09 | 326.80 122.379 | 96.116
122445 176.20  66.016 | 51.849 15 | 420.80  330.50 123.766 | 97.205
o w.szllno.ol 67.035 | 52,640 | #, mm'm'n.& 160 | 98.301
3, 231.41 | 181.75 | 68.063 53.450;' Y | 430.31 | 337.97 126563 | 99.402
% | 234.93 | 184.52 | 60.008 | 54.260 | ﬂm 435.11 34173||27973 100.510
3% 23848 | 187.30 | 70.141 | 55.088 & 43993 345.52 | 129.391 | 101.623
%. 1242.05 | 190.11 | 71.191 | 55.914 !| e | 44478 34933 | 130816 | 102.743
1245.65 | 102.93 | 72.250 | 56.745 ¥ | 449.65 | 353.16 | 132.250 | 103.869
240.28 | 105,78 | 73.316 | 57.583 | %a | 454.55 | 357.00  133.601 | 105.001
?s, 252.93 | 108,05 | 74.301 | 58.426 | % | 459.48 | 360.87 | 135.141 | 106.139
YVio 256.01 | 201.54 | 75.473 | 50.276 1144 464.43 3647Bi133698 107.284
% |26031 | 204.45 | 76.503 | 00.132 | % | 469.41 |368.08 138.063 | 108.434
| 264.04 | 207.38 | 77.660 | 60.904 | 18, 474.42 | 372.61 | 139535 109.591
% | 267.80 | 210.33 | 78.766 [61.863 74 | 479.45 's?uaﬁ 141.016 | 110.754
1844, 271.59 | 213.31 ms?u‘uz 787 | 1hg 484.51 | 380.54 ‘142504 111.923
9 !2?5.40 216.30 | 51.000 | 63.617 12 | 489.60 | 384.53 | 144.000 | 113.098

51




CARNEGIE STEEL COMPANY
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RAILS AND ACCESSORIES
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CARNEGIE STEEL COMPANY

A. 8. C. E. RAILS

SRl

L LT —

e ey S 11 - = — _.._ — i

f|g h |i'J k;l

| & -] [ |
Bection Prf't'i:lr% =l ol S ] e | TR | TR
| Pounda b | =
! In. | Ip. | Too | I | fo. | In. | In. |In.|In |l’n In.

HEAVY RAILS

14564 354 |90k | %ia | 2%%sn |54

10040 | 100 5% |o% |ow 3564 | 1%4e 1% | Yio | Yie
9040 | 00 5% |5% (2% |11%s 2596, |5%6 | 94 [2056es (Bie| % 15! e
8540 | 85 (5%a |5%e |2%e (199 2% %'%u 2%, (%o % [Ya| 1o
SMO| 80 (8 |5 (2% (156 2% | % (2% (Ss| 4 [Vie|We
7540 | 75 |41 414 21%s | 1976|205, % 1Ty 21%ss Sha| % | Ya Yo
040 | TO 4% 4% |Zho |11 | 2150y 1850 | 85, 2 'ﬁ. Y% | Yo|1ha
6540 | 65 |4%4e 4700 (2086, 1%, 24 s 3o ] o % | bio| Yo
6040 | 60 4% |43 (2% |176s |27, 4%, 316 lusfm a| % Yo, Via
5540 | 55 [4ljs |4%ie |20 | 1Vle 214 #ae 198 119%us|%ie| 2 |Ka Hae
5010 | 50 3% 3% |2 1% 240 1Mo The 125, »ﬁ.,% Yie|Ye

LIGHT RAILS
1

4500 | 45 |3helBimelz | 140a {1990 00 e 10300 [86a 54 |14e] o
4010 40 (36 316 |17 [16e (1556, 56 |%56e| 17%6ss |95e] %4 |t4e | 14a
3540 | 35 (3%e (3% (1% | 9%u|19%a!%q |80 |1956s |56a| 34 [150] e
3040 | 30 (31 (3% |19he| T4 |19%e|1%6e 06| 1956 [%e| % [35a| e
2510 25 202 |16 | | 180r| o | 1 | 5| 5 (10| Yo
2040 20 1hks| 98| 1386 | The | % (11360 | % [%e] |36

1640 16 Izﬁ 1% | 4G [ 19%y| 36 | The | 1748 |[Ma|Ma e
*1440 14 2“. |2%a [1%ig | B (1%s [1389| 4 | 5Tey |63 %a Y4a
1240 12 |2 |2 1 %ia [1%a (62| %46 | 5T |Bhe|Ma i
*1040 10 (1% 1% | 1%5a| ™| 1540 %%a| Ma | 96 |52 |Ma Yia
* 840 8  [1%9 [1%0 | 84| 1%g| 4a| %2 | Sha | s |Bhe Ma M

*Not rolled by Carnegie Steel Company,




A. 8. C. E. RAILS

A. 8. C. E. SPLICE BARS

S10040 to S3540  SE040 to 53040 $2540 S2040  S1640 to S840
I---I-Hq L ' 13°
H i- e ] Af.
it | €ne
Pl ok
IRl
L-!-‘ “-.' -Dj’: LI
| W
W"abcdefghij_kl
Section T_P'.F?‘P‘s —
Index
Pond In. | In. | In, | To. | In. | Inm. | Im. In. |In. | In To; | In
HEAVY RAILS
S 10040 | 158 #tha % 15419 | %6 1542n [o5aa) o8s l336 | 36
S 9040 | 13.5 1940|1340 | 10he L5 | Yo | 11925 5% 1564 [21840] 14
S 8540 | 12.4 Bi6q (25 [156a (1900 | 36 | %8 |996a| Tho [22T4e| 14
S 8040 | 11.5 =] 9% [96,0134 | Ke | % | % | %o [2% | The
S 7540 | 10.7 “Wou | M| Tho 11560 Tho | 10%han ko iz 220 Tie
S 7040 | 10.0 $h | VA0 |6 1The | Vo | Sl6a [Dhe|13ee 2V | The
S 6540| 9.2 4500 | T4 1300 1156, The | % (Uku| oo 213 e
5 0040 5.4 300 | Bh " 1%M0 | Tie | w60 Vi 290 |
S 5840| 75 4160 19| 36 1136 | o | %Has | 56 %ﬂzss. 2
S 5040| 6.6 "hs 1Ths| % [T3he |Me| % | % | %u 280 | %
LIGHT RAILS
s 50| 58 ':-gq..*m.'lm.; 1o |90 | mbanl130s) 00 190e] 0 [1000] 34
S 4040 5.0 1596 s Y V% hs| The'%e| %es [%e %es 156 | Bie
S 3540 | 4.6 199 oy My The | Ba | 2The{1%2| M Moo Tou 125 He
S 3040 | 3.97 [19%s sl e | "v.. Bio | 42 136s| #96s | 16 | B6e 113 B
S 2540 | 220 [19% % J% 116e | Bhe | 1440| 9e | 59404
S 2040 | 1.87 |13 14l % | 84e
S 1640 1.70 :1% "7, “.rh Bis
*S 1440 | 136 13 | Vihs Yax | Hio
S 1240 1.36 Vihe Tha | Ma
*S 1040 | 0.99 | 18%e| 10yl Tha | 3
*S 840 | 0.75 | e e | The | Y

*Not rolled by Carnegie Steel Company,




CARNEUIE STEEL COMPANY

A. 8. C. E. RAILS

Divexsions ror StaNpArRD DriLuing AND Puncring 18 Incres

Rails sg""f:'n‘m

°n|| Rﬁh‘ssl.]:‘ﬁ m o

"muoirsmno{m,. {29425 | 134 4540 S 4540:1%. 1975 | %
| 0010/S 9040|2652y | 21952y | 1854 4040/S 4040 17152y | 19812y | 1%
| 8540|S 8540|21T, |2%s | 1%4e | 3540|8 3540/18%s |18 | 1%
2 | 8040/ 8040 2%0 | 2%s | %
2 | 7540/S 7540|210 sy | 11974ey 8 ‘l 2540/8 2510/ 12044

2040/8 2040/ 117

5 3040 S 3040 125G, 1995 | 44
z
& | 1640(S 1640 17424

& 7040 8 7040(2%, 1% | Yie
o | 6540 8 6540|1842 |17 “ﬁc|
6040 8 6040|1110 25 110840y 55 | 1440 8 1440] 574
55408 5540/ 119%iss 19%0s | % | 12408 1240/ 5%,
5040 S 5040\ 13%s | 1%%s | Bia | 1040 S 1040/ 4%,

| [ ! 840 8 840 144

% H 1 | I
bt - [P

.l
[ VO S - L P BT 1Y S A O i
Eloy 5= > o oien e o L H
Rails fize of Holo i l
. £ LB svahos ol Ll pinh b e d e f g 1
Lb.per ¥d. | "Rui | Splice Bar
1006090 | 1% 1% x1% | 216 | 5 | 6 |5ue| 736 | 516 [334a 34
856t075 |1 (1 x1% |[26| 5 | 8 |5la| 7ik | 5% |114e |34
72to70 |1 XM | 2% [ 5 | 6 |5lia| 7% | 54 |14 |34
67to50 |1 Thx1p |26 ] 5 | 5lie | 635 | 216 | 1154 (24
45 to 40 Th | Max1l (21| 5 516 |'3% | 116 | % |20
35t030 | 8 | 1jgx g 2 4 41 1614
25 to 12 B | Bex 8 | 2 4 415 1615
10to 8 | % | %ex % |2 4 i 1615




A. S. C. E. RAILS

A. 8. C. E. RAILS

ELemeEnTs oF RAiLs axp Srrice Bars

'
]
|
v
i
L

=
S

g B

| {wei;rh n:s;h ,go?. Axis 1-1
tion S

| Weight Depth | Avea | Asis1-t

| 4 of f
“Toder] Yord ecionsecion 1 [ 8 [ x| ol | oo cioniecion 1 |8 | x
Lbe. | In. | In2 | Ind | Ina | In. | Lbe. | In. | In2 | Ind |In®| In,
A
Heavy Rarcs H Huavy Ramn Serice Bara

R R
by |9.84 ‘43.97!14.552.73 810040 156.8 | 4Tag | 4.65 :13.43.5.821.91

100
90 |53 |8.83 34.3912.192.55 8 9040/ 13.5 | 39%, 3.97 10.30 4.7 1.81
85 | 5% | 8.33 30.07 11.082.47 S 8540] 12.4 | 3184 3.65 | 8.434.021.71
80 |5 |7.8626.3510.072.38'S 8040|115 | 3%%4s 3.38 | 7.393.751.68
75 | 4130/ 7.33 22.86 9.102.30 § 7540/ 107 | 34 315 6.023.281.65
70 |4% | 6.8119.70 8.192.22'8 7040/ 10.0 31642 295 | 5.823.151.01
65 | 476 | 6.33 16,90 7.372.14'S 6540 9.2 3114 271 | 4.852731.06
60 4} |5.93(14.56 6.622.05 S 6040 8.4 3186, 247 | 4.042381.51
55 | 4%a 538 12.03 5.751.97 S 5540 7.5 |Blhe |2.21 | 3.412.071.41
50

3% 4.8?i 9.94| 4.98'1.83; S5 5040 6.6 r 2";ﬁg| 1.951 2.72]'1.74'1.37
L |

Licur Rains Ligur Rar Serice Bans

4540] 45 | 31140 4.40| 8.13) 4.25/1.78'8 4540 5.8 | 295 1.70 .20
40421 40 815 |3.94 6.57 3.621.68 8 4040 5.0 2% | 1.47 1.27
8540 35 | 3% 3.44 517 3.021.00 8 3540 4.6 24, 1.35 1.19
3040 30 (31§ [3.00| 4.06 2.531.52(3 3040 3.97 | 218, 1.17 1.10
2540 25 |23 |239| 2,50 1.77 1.33|8 2540 2.20 114 0.65 | - 0.90

20 |25 200 1.94 1.431.27'S 2040 1.87 123, 0.55 0.86
16 16 235 155 1.24 1.011.15/8 1640 1.70 1376, 0.50 0.79
1440 14 |2V | 1.34] 076 0.73 1.02'S 1440 1.36 11%, 0.40 0.65
12400 12 2 | 118 0.66 0.63/0.96 8 1240 1.36 1'%y 0.40 0.65
1040 10 1% | 0.96| 0.40 0.460.87 S 1040 0.99 1% 029 0.56
840 8 1%, 0.77) 0.26 nsz’lo:rs;l's 840 0.75 | %gy 0.22 0.49

% Mament of Ictia sad Section Modulis are gives (or pair of Bplice Bas.
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CARNEGIE STEEL COMPANY

AMERICAN RAILWAY ASSOCIATION RAILS

SERIES A
— 1”-—
S S I" 25 "*I
A T‘l' § T i
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A. R. A, RAILS

AMERICAN RAILWAY ASSOCIATION SPLICE BARS

SERIES A
A
[u-?
§.:§ L % P

ui“..-giy

|

SERIES B

Weight | Arcaol | Momeny | Section Modulus | Neutral Axis
Seoion | per | Section | of Inertin | Bottom | Top | Bottom | Top
Index _ _“"’ oS E e R T, | x ¥

Lb. In2 Ind | [Ino It | In In.

: | _
5 10020 19.0 5.60 2130 | 10.54 7.88 2, 2085,
8 9020 16.6 490 | 16.10 BA3 | 636 | 1M, 2174
*S10030 | 169 | 498 | 1434 | 7.84 | 630 | 15% | 2%,
S 0030 | 144 | 424 | 1016 | 608 | 471 1 136, |

Moment of Inortin and Section Modul 1 of Splice B.
‘holndlndlwumﬁteuln&m lumpm i i ' g

a0

R L Ll e oo ol




CARNEGIE STEEL COMPANY

AMERICAN RAILWAY ENGINEERING ASSOCIATION RAILS

1, T
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 Section Modulus
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Indes
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CARNEGIE STEEL COMPANY
MISCELLANEOUS RAILS
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In.
310
317%g
Blha

Neutral Axis

3
3%
2214,

|
Tn.

Ily
Ind
21.98
20.60

14.10

Section Modulus

I/x
28.27
23.50

16.06

62

86.57
72,80

42,71

.

13.35
0.08

12.70

136
130

100

13633
13031
10031




Head

¥y

In.
320y
31%
3%

Neutral Axis
Base
x
In.
3%a
3
27

AT

Head
Iy
Ins

21.46

18.24

15.06

| "URE—

S S S~

R e S

Base

I/x

Ins
27.00
21.33
17.30

156"

R s St R

e
oment
Inertia

1
Int
83.70
64.00
49,86

16" R

MISCELLANEOUS RAILS
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ren
A
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MISCELLANEOUS RAILS—Concluded

Weight
Yard
Lb.
1273
115
105

S -
A

Eeotion
nde
12722
11523
10524




240
20.0
14.5

0.4

-
!
»
Weight
per Foot,
Pounds

|
|

-

.4‘1":’"'"' -4l
W
8

-
T

1
-

Web Thickness.
Inches
%%
%
%
186
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w0 D .
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Full information a8 to uses of steel croas ties is given in a separate pamphlet on Steel Cross Tiea,

CROSS TIE SECTIONS

CARNEGIE STEEL COMPANY
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STEEL CROSS TIES

M 27

M 20

CROSS TIE SECTIONS—Concluded

P

3

X

| T
..\K}{ ' S 3-

.~
-‘

| |
Senti 5 Web Thickness, | Weight per F.
me | R | omE | vepme | e
M 27 2y 7 Y 9.0
M 20 2 [ e 6.0
M 18 14 5 B 4.0
M 26 1% I 4104, % 3.20
M 19 e ' + Nia 2.50

a5



CARNEGIE STEEL COMPANY

ELEMENTS OF CROSS TIES

2
Dz?u, Wi, | Area Widthof | ppjek. Axin 1-1 Axis 2-7
Seotion| Sec- | £27, | s e |
n| e ] .
Inder | ton | 70| Son | Top [Botl Wep| I | * | 8| x| X [ ¢ |8
In. |Lbs | In2| In | In. | In. | ToX | In. | In®| In. |Int | In. | In®

M29 |5.50|24.0(/7.01| 5.0 | 8.0 |.375|35.4|2.25(11.3/|2.38|16.8|1.55| 4.2
M 21 {5.5020.0|5.71| 4.5 | 8.0 |.250|30.9(2.33| 90.7/2.33|14.0|1.82| 3.7
M 25 [4.25|14.54.10| 4.0 | 6.0 |.250/13.0|1.78| 5.5/1.88| 6.1|1.22 20
M24 3.00| 9.4/2.77| 3.0 | 45 | .203| 4.2]1.24| 2.5/1.32 20 1.03‘ 1.3

Iz
Y
2
- Area| Width of Axis 1-1 Axis 2-2
o sg- Wt s.,[ Sect Thick- P
n
oction, See m “:_; Top !w.tom] ness |y K 8 -~ 1 r 8
To | T |1t | fn [T | o |14 | To | Ta8 | Ta | Tot | Tn | Tas

M 27|2.25| 9.0 |2.62| 5.5 | 7.0 [.250 | 1.28  0.70 |0.79 | 1.62 | 16.8 |2.53 | 4.8
M 20/2.00| 6.0 |1.72| 45 | 6.0 |.188 0.71 0.64|0.51 |1.41| 8.4 /222| 2.8
M18/1.50! 4.0 [1.21| 3.4 | 5.0 |.156/0.31 0.50/0.31 /1.00! 3.6 1.93| 1.5

L
""E‘f-i?%l'l

Depth | v, | Area | Width Axis i-1 * Axis2-2

-y Wi | "o | of | Thick |
lmﬁm%mmm"ﬁ’.lfs
In. | Lha | In2 In. In |Int¢ | In |In®| In | Ind | In. | In®
M 26| 1344 | 3.20 | 0.07 |41310 | .125 [0.059 0,25 |0.110 0.54| 2.44 | 1.58 | 0.09
Mi19| 14, [ 251 | 074 [4 | .141 J0.024/0.18|0.057/ 0.43| 1.15| 1.25| 0.58

v
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RAIL CLIPS
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RAIL CLIPS
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Clips ean be furnished with 284" dismeter holes.
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CARNEGIE STEEL COMPANY

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 square inches.

n =Distance from center line of gravity to extreme fiber, in inches.
| I =Moment of inertia about center line of gravity, in inches#.
Ms=Static moment, in inches3.

S =Section modulus, in inches?.

r =—Radius of gyration, in inches.

f =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 =Length of section, in feet.

I =Length of section, in inches.

W, W1, We=Superimposed loads supported by beam, in pounds.
W =Superimposed load, in pounds per unit length or area.
Wmax =Maximum safe load at point given, in pounds.

R, R1 =Reactions at points of support, in pounds.

v =Vertical shear, in pounds.

M, M1, Ma=Bending moments at points given, in inch pounds.
Mmax =Maximum bending moment, in inch pounds.

My =Maximum resisting moment, in inch pounds.

D, D1 =Deflections at points given, in inches.

Dmax —=Maximum deflection at point given, in inches.

The common relations existing between the properties of any
shape of uniform cross section are the following:

I = Ar2 =R s=1

The moment of inertia, I1, referred to an axis not coincident
with but parallel to the neutral axis of the section, when z is the
perpendicular distance between these two axes, is:  I'=I-+Az®

The moment of resistance of the internal stresses of a beam
registing flexure must be equal to the moment of the external forces
producing bending, -

Mr = Mmax = f4- =1 8.

The moment of resistance and the bending moment must, there-
fore, be expressed in same units of moment, force x length, generally
in inch-pounds. /

The modulus of elasticity is the ratio between unit stress and
the elongation caused by that stress in one unit of length, up to
the elastic limit; for steel the modulus of elasticity is 20,000,000
pounds per square inch.

68
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ELEMENTS OF SECTIONS

A =bd ' 'l'a =hd
1 1 ? -* ! ; -:i-
r_‘_-_'-d 'I'I-%! T ’h'-.l_!““#-*
’{ . ‘ ta
5 "“'b“"“: m-é i -----];.—--—--:-i o -?}

L-h”‘-h.ﬂ. % Is o= ly—J) tan & la=sli+Jtane
2 B zmas  yEay o |“n-¥-+hm|

. n

t =M(Faind + Foomt) =M} e+ e n)
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CARNEGIE STEEL COMPANY

COMPOUND SECTIONS

MouexTs oF INgrTIA, SECTION MODULI, AND RADII OF GYRATION

The moment of inortis of o d section about i te noutral axis is equal to the sum of
the moment of inertia, I, of the component pw about axes through their own centers of gravity,
plus the areas A, of the component parts multiplied by the squares of the distanccs 2, of their
mmmdmuwﬁmthemmlumohhammnd section, or

Moment of Inertia 1! = I-+As2

- Section Modulus 81 = 1

xé ] Radius of Gyration 11 = ‘\(}T-
g 5
| H

Exaurie 1. Required the moments of inertin and the
| section moduli about axes 1-1 and 2-2 of m compound
J"—r‘i gection to be used as a girder, composed of
:

17504
~ll-&

1 Web Plate 33""x
4 Flange Angles  6"'xd"'x84""
2 Flange Plates  14x3{"
hm the muu on the gross srea of the section,

"1*}—9-\ the d 1, of the center lines of gravity

T o!plsbnmhnxlu from the neutral axes of the compound
‘ f”ﬁ section, from the dimensions given, then for

AXIS 111 Ii-y of 4-0"x4"x534"" Angles =4dx 75
Az% of 4-8'x4"'x84"" “ =4x b5BHx15.722

fiop ol 1387334”  Flate w1y 00505 o738
| Ti-1 of 2-147z3(" “ iy 14x0.758 0g8
| A of 2-147234" “  =2x1050x17.125% = 615858
|
|

SR S—
i

e
H
i

-

1375
‘&.‘ ’

30,00 Inches 4
570246 %

o

M t of Inertia, section 13479,40 Inches ¢
Oment o groas ls‘n.m

Section Modulus, “ "= 19 = 770.26 Inches 3
| AXIS 2.2 I’,;IH‘:”‘;‘ A.nglu ::: - 21.1 = Ig‘]‘,;glm‘
In-s of 1-30x36" Plate. =13 —2X0500 o o34
Teadl Shagr v max LB o 5500 «
Moment of Inertis, gross seotion 540,50 Inches ¢
Section Modnhm, @ o = BN — 7851 Inches s
lﬁt- ired t0 ealculate the uflwmtmtm.m to deduct the area of the rivet
1 a8 foll ing that %“'boiu for 34" rivets are to hededurh::l and that not more
thnnnnemetmllhadnmmm one leg of the in the same plane of the section.
AXIS 1-1 Iy of gross section = 13470.40 Inches ¢
Deduct Iy, ol 4-0.875"'x1.375" Rectangles= 4 x-2808L78® _ 405
1-1 l—'—'{r“-'—‘
i As? o[ £0875751.375”  “ = 4x1203x1881252 = 1360.16
d Laof 208767x1.75" =2y LDX0STB . fhay w
¥ Az of ZOSTEX1TSY Y = oxl53Ixl4o5 = - 62L77 ¢
Moment of Inertia, net section 11466.51 Inches 4
Section Modulus, *  “ =—1UEOSL 45500 pohecs
AXIS 2-2 Ta-a of gross section = 5AD.50 Inches ¢
Deduct  la-30f40.875"x1.375" Rectanglea =4 x 13E0ETS g5y
" A of 40875513757 =4z 1208:75° = 6767
“ leaol208787l75” % =gy 0SBELTE . g .
Moment of Inertia, net section 450.83 Inches ¢
Section Modulus, “ “ = _“-gﬁ= 68.60 Inches
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ELEMENTS OF SECTIONS

COMPOUND SECTIONS—Concluded

L, Examprz 2. Required the moments of inertia and radii of
\Epeo L gyration about axes 1-1 and 2-2 of & column section composed
1 =t as follows:—

2 Channels 12" x30 pounds per foot,

o 2 Flange Plates 14”7x 3",

. ———+ properties to be based on the gross eection, no deduction
f being made [or holes.

6,876%-4

Determine the distances, z, of center lines of gravity for
the various sections from the peutral axes 1-1and 2-2, in

Lgare dance with the dimensions given, then for
g s
AXIS 1-1 Iy of 2-12” Channels30lbe.= 2x 161.2 = 32240 Inches*
Lt of 2-147x3¢" Plates = 2x AXOI8 g3
Az of 2-14x3g" “ = 2x10.5x6.3762 = 853.45 %
Moment of Inertia, gross section 1176.83 Inches 4
Radius of Gyration, " " = v—;‘é%‘s——‘ = 5.52 Inches
AXIS 22 Toa of 212" Channels30lbe. = 25 5.2 = 1040 TInches+
Az? of 2-12" Channels30lbe.= 2x B.709x 4172 = 30570
Ins of 214753 Plastes = 23 —LI5X1E _ 3509 o
Moment of Inertia, gross section 659.10 Inches ¢
650.10
Radius of Gyration, * "= V—Ws_ = 4.13 Inches
2 Exawrix 3. Required the radii of gyration about axes 1-1

= | _-_'___-I_-l:él-“" and 2-2 of a strut section composed as follows :—
Il l ?g W 46" x4" x 34" Angles latticed by 54’ bars,
Ip l 1

properties to be based on the gross section of angles, no dedue- |
1 tions being made for rivet holea nor any allowance for lattice bars. |

—
‘ Determine the distances, z, of center lines of gravity of angles |
L from neutral axes 1-1 and 2-2 in accordance with the dimensions |
i given, then for
2!
AXIS 1-1 Iiq of 4-8"x4"'x34"" Angles= 4x 4.0 = 19.60 Inches+
Az? of 48"x4"x3g"” " = 4x361x5.080 = 360.72 "
Moment of Inertia, gross section 380.32 Inches ¢

Radius of Gyration, “ “= v—s%’;ii— = 5.19 Inches

AXIS 22 From tables of radii of gyration for 2 angles placed back to buck
axis 2-2, 34" apart, rg-g of 4-6"x4'' 134" anglea=2.97 Inches.

Where sections are assembled without any web or flange plates, as, for example, latticed

hannel columns or latticed angle struts, the radius of gyration, ry-1 can be readily obtained,

without considering the moment of inertia, from the radius of gyration, r. of one section about
its neutral axis, and the distance, z, between the center of gravity of the section and the
neutral axis parallel to the axis of section.

3
ri-1= V_+&__- , where %= r?, and 111 = T3 143

Thus, in the above example,
ryy =y TI72+5.08% = 5.19 Inches
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CARNEGIE STEEL COMPANY

ELEMENTS OF STRUCTURAL BEAMS

Axis 1-1
Section | . of r of ness of ;

Depth | Weight| Area Wu}ﬂl Thick-
o

Tudes | Beam | Foot |Section| Flange | Web | 1 | | ST

B18 | 24 11,00(32.18|7.925|0.675 2860.1 9.4 | 239.1 | 80.6

100.0 | 20.25 | 7.247 | 0.747 \2371.8i 9.05 197.6 | 48.4
05.0| 27,79 | 7.186 [ 0.686 2301.5

B 1 24 90,0 | 26,30 | 7.124 | 0.624 | 2230.1
86,0 | 24,84 | 7,063 | 0.563 |21590.8
79.9 | 23.33 | 7.000 | 0.500 |2087.2

100.0 | 29,20 | 7

95.0 | 27.74|7

B 2 20 90.0 | 20.26 | 7.126 0.726“560.8:7.88 1556.0 | 48.7
85.0 | 24.80 | 7,053 | 0.653 [1501.7)7.78 | 150.2 | 47.0
81.4|23.74 | 7.000

76.0 21,90 6391 | 0.641 |1263.6/7.60 126.3 | 30.1
B 3 20 70.0|20.42|6.317 | 0.567 (1214.2/7.71 | 121.4 | 28.0
656.4 | 10.08 | 6.250 | 0.500 |1160.5/7.83 | 116.9 | 27.9

90,0 | 26,29 | 7.236 | 0.796 1256.5 6.91 | 139.6
% 18 | 85.0|24.81|7.154(0.714 12166 7.00 135.2

19 80.0|23.34|7.072|0.632 1176.8/ 7,10 130.8
75.6 | 22.04 | 7.000 | 0.560 1141.8 7.20 126.9

70.0 | 20.46 | 6 251 | 0.711 | 917.5/6.70 | 101.9
B 4| 1s | 65.0|18.08 6.169|0.620| §77.7 6.80| 97.5

60.0|17.50 | 6.087 | 0.547 | 837.8 6.92| 93.1
54.7|15.94 | 6,000  0.460 | 795.57.07 | $8.4

EENE sAsE

75.0|21.85|6.278 | 0.868 | 687.2 5.61 | 91.6
B 6 15 70.0|20.38 | 6.180 | 0.770 | 650.6/5.60| 87.9

65.0|18.91 |6.082 | 0.672| 632.1 5.78| 843
60.8|17.68 | 6.000  0.590 | 609.0 5.87 | 81.2

8588
=)

0]14.59 | 5.640 | 0.550 | 481.1 5.74| 64
J0(13.12| 5.542 | 0.452 | 453.6 5.88| 60.5| 15.0
9 112.49 | 5.500 | 0.410 | 441.

72

In. Lbs. In2 In. In. | Int | In. [ In8 In.‘.i In. | Ins
o) |
120.0 | 35.13 [ 8,048 | 0.798 3010.8 9.26 | 250.9 849 1,56
1156.0|33.67 | 7.087 | 0.737 |2040.5/9.35 | 245.0 | 82.8
105.9 | 30.98 | 7.875 | 0.625 |2811.5 9.53 | 234.3 | 78.9

9.08 | 191.8 | 47.0
9.21|185.8| 45.5
9.33 | 180.0 | 44.2
0.46 | 173.9 | 42.9

0.873 16483 7.51 | 164.8|52.4
0.800 |1590.7| 7.59 | 160.0 | 50.5

0.600 1460.3 7,86 | 146.6 | 45.8

o e T
Ge=38 HERS BEESS

hibwo

e

B &8

8- -

.0|16.06 | 5.738 |0.648 | 508.7 5.63 | 67.8 17.0
.2|16.0

505 58.0]14.6/1.08




ELEMENTS OF SECTIONS

ELEMENTS OF STRUCTURAL BEAMS—Concluded

Depth | Weight| Area | Width Axis 1-1 Axis 2-2

Seetion of of of 3
Index | Beam oot |Section | Flange o] ¥ r 8
In. Lba. In2 In. In. | In®| In¢ | In. | In®
55.0 |16.04|5.600|0.810 319.3 4.46 (53.2|17.3 [1.04|6.2
B 8| 12 [800 1;.53 2:;3 o.asﬂsgz.& 4.5550.3 | 16.0 |1.05|5.8
45.0 |13.1 0.565 | 284.1|4.66 | 47.3 | 14.8 |1.08|5.5
40.8 |11.84 | 5.250 0.4en|2ss.9 4.77(44.8/13.8 |1,08|5.3
B o| 12 [85.0 [10.20/5.078(0.428 [227.0(4.72|37.8|10.0 [0.99 (3.9
21.8 | 9.26|5.000|0.350 | 215.8|4.83 [36.0| 9.5 [1.01|3.8
40.0 |11.69 | 5,091 |0.741 | 158.0 [3.68 |31.6 | 9.4 |0.90 3.7
B1o | 10 gs.g 10,22 | 4,944 g.ao; 145.8|3.78 | 20.2| 8.5 [0.91|3.4
0. B.75 | 4.707 | 0.447 | 183.5|3.91(26.7| 7.6 |0.93 3.2
25.4 | 7.38/4.660/0.310 |122.1 4.07 | 24.4| 6.9 [0.97 (3.0
35.0 |10.224.764|0.724 | 111.3 |3.30 | 24.7| 7.3 |0.84(3.0
B11 (9 (300 | 738|487 | 0007 | ont|one|aen| oa (55528
21.8 | 6.32/4.330/0.200 | 84.0/3.67 189 5.2 |090|24
25.5 | 7.43|4.262 0.532' 68.1(3.03(17.0| 4.7 |0.80|2.2
B12 g (280 | 6.71/4.171 0.441 64.2 3.00/16.0| 4.4 |0.81|2.1
20.5 | 507 4.079/0.340| 60.2/3.18/15.1| 4.0 |0.82|2.0
18.4 | 534 4.000/0.270 | 56.9|3.26 14.2) 3.8 |0.84/1.9
200 | 5.83|3.860/0.450 | 41.9(2.68|12.0| 3.1 |0.74/1.8
B13 7 |17.5 | 5.09(3.755|0.345 | 38.9|2.77|11.1| 29 [0.76|1.6
153 | 4.433.660 o.zsoi 36.2 2.86|10.4| 2.7 |0.78{1.5
17.25| 5.02|3.565(0.465 28,0 2.28| 8.7/ 2.3 (068 1.3
B 14 6 |14.75| 4.20(3.443 /0343 | 23.8/236| 79| 21 060/1.2
12,5 | 3.61|3.330(0.230| 21.8(246(| 7.3| 1.8 |[0.72|1.1

|

14.75| 4.20|3.284 0494 15.0|1.87| 6.0| 1.7 |0.63 1.0
B 15 5 |12.25| 3.56(3.137 0347 | 13.5(1.95| 54| 1.4 (0.63/|0.91
10,0 | 2.87|3.000|0.210 | 12.1/2.05| 4.8 1.2 |0.65|0.82
10.5 | 3.05|2.870(0.400 | 7.1/1.52| 3.5| 1.0 |0.57(0.70
B16 4 | 95 | 276 2796|0.326| 6.7|1.56| 3.3| 0.91/0.58|0.65
8.5 | 2,46 2723/0.253| 6.3/1.60| 3.2| 0.83]|0.58|0.61
7.9 | 2.21/2.660(0.190| 6.0{1.64| 3.0| 0.77]0.59|0.58
7.5 | 2,17 (2,509|0.349 | 2.9(1.15| 1.9| 0.59]|0.52|0.47
B17 3 | 6.5 | 1.88/2411(0.261| 2.7|1.19| 1.8| 0.51|0.52|0.43
57 | 1.64|2.330|0.170| 2.5(/1.23| 1.7| 0.46|0.53|0.40




CARNEGIE STEEL COMPANY

ELEMENTS OF H BEAMS

2
o BN [
]2
| Depth Weight Ares |Width | Thick-|  Acis 11 Axie 22

Section plre | u|sufhummdu.h s joa :
Index | | L s B . 8
“Tn. |Lbe |In#® | In. | In. [In¢ | To. | In® | Jns | In. | Ina
37 7|11.ﬂﬂ 8.125:0.511’) 120.8| 3.31 | 30.2 [ 36.9 | 1.83 | O.1
H4 8 34.3 | 10.00 3.000!0.3?5 115.5| 3.40 | 28.9 | 35.1 | 1.87 | 8.8
32.6| 9.50 7938 0313 112.8| 3.45 | 28.2 | 34.2 | 190 | 86
20.7 | 7.76'6.125 0438| 474| 247 | 158 | 15.7 | 1.42 | 5.1
HS 6 24.1| 7.01 6.000 0.313| 45.1| 2.54 | 15.0 | 14.7 | 1.45 | 4.9
22.8| 6.63 5.938/0.250| 44.0| 2.58 | 14.7 | 14.2 | 1.46 | 4.8
H2 18.9 s.nls‘ooo‘.o.s:s‘ 23.8/2.08| 9.5| 7.8|1.20| 3.1
H1 13.8| 3.9 4.000 0313 10.7) 1.64| 53| 3.6/ 0.95| 1.8

| P _....—_._.____%‘?
‘@ 7
ememmmm————— b - i
|
Dimensions Weight | Area | Axis1-
R < A i}
Tndex N d | ¢t oot | Beetion | I r 8 |
In. In. In. | In. Lbe. | In2 ! Ind | In Ins |
M105 | 134 | 318, 24 4 425 | 12.51 0.83 4.35
M 104 | 131 | 3104, 24 % Bs 11.30 | 8.50 | 0.87 ‘ 4.32

T4



American Standard Sections

ELEMENTS OF SECTIONS
ELEMENTS OF STRUCTURAL CHANNELS
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American Standard Sections
o]

CARNEGIE STEEL COMPANY
ELEMENTS OF SHIP BUILDING CHANNELS
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; profile is shown with Structural Channels.
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ELEMENTS OF SECTIONS

ELEMENTS OF SHIP BUILDING CHANNELS
American Standard Sections

0
—
-
—
o

[P we. “‘o'f‘ Width Thick ~ Axis1-1 | Axis 22
Section !Qlau-l?“ Sec- of m?f;'——
index | nel | Fo0 | tion [FanEq Web |1 T g T Ty 8 [y
|In. Lbe. |In2 | In. | In, |[In# | In, | In# | Ind | In. | In3 | In
25.0 | 7.30 3.7000.600/ 49.9 | 2.62 | 14.3 | 8.3 [1.07 | 3.2 | 1.06
C 41 - 122.7 | 6.60 3.6000.500( 47.1 [2.67 [ 13.5 | 7.5 |1.07 | 3.0 |1.07
(BSC 10) 20.3| 5.90/3.5000.400/ 44.2|2.74 | 12.6| 6.7 | 1.07| 2.8 | 1.00
| uu[s.ss 4500.350{42.8 (2.78 [12.2 | 6.3 |1.07 | 2.7 |1.11
20.0 | 5.82 1‘100.}1.475 102263 115 | 4.7 090| 2.1 |0.88
O 42 7 |17.6/5.12/3.0000.375 37.3 2.70| 10.7 | 4.2 |0.90| 2.0 | 0.90
(BSC9) | 16.4 | 4.77 2.9500.325| 35.9 (2.74 |10.2 | 3.9 [0.90| 1.9 |0.91
22.0!6.42 3.7000.575/33.0 | 2.27 [11.0 | 7.6 |1.09 | 2.9 |1.12
C46 | g |20.0|5.82 3.6000.475(31.2 (2.32(10.4 | 6.9 |1.09| 2.8 |1.13
(BSC &) 18.0!5.22/3.5000.375 29.4 | 2.38| 9.8 6.1 [1.08 2.6 | 1.15
16.9 [4.92 3. 325/ 28.5 |2.41| 9.5 5.7 |1.08 | 2.5 |1.17
C109 | 6 |153|4.483. .340/25.3 (2.38| 84|51 [1.08)2.1 |1.08
C 47 g | 16.3/4.753.0000.375 25.8 2.33| 8.6| 4.0 [0.91 1.9 |0.95
(BSCT) 15.1 | 4.37 2.9380.313/ 24.7 | 2.38 | 8.2 3.6 o.ml 1.8 |0.97
C 48 ¢ |13:3(3.902.5630.37510.7 (2.25| 6.6 2.1 (074 1.2 |0.71
(BSC 5) |12.0/3.522.5000.313 18.6|2.30| 6.2 2.0 0.75 1.1 |0.72
Dimensions and properties of the British Standard Seetions are indicated in bold type.
ELEMENTS OF CAR BUILDING CHANNELS
50.0 [14.664.4120.787/312.9/4.62 | 48.1 [ 16.7 | 1.07 | 4.0 |0.98
45.0 [13.18/4.2080.673(202.0 4.71 | 44.9 | 15.3 | 1.08 | 4.6 |0.97
40.0 |11.71/4.1850.560(271.4 4.82 |41.7 | 13.9 | 1.09 | 4.3 |0.97
tC 20 |13 370 /10.8214.1170.49225879/4.89 | 39.8 | 13.0(1.10 [4.2 |0.98
35.0 10.24/4.0720.447250.7 4.95 [38.6 | 12.5[1.10 4.0 |0.99
31.8 9.30i4.000r0.3?ﬁ 7.5 5.05(36.5 11.6[1.11 3.9 |1.01
50.0 14.54,4.13%335 68.1/4.28 | 44.7 [17.8 [ 1.10 | 5.8 | 1.06
48.6 |14.224.1000.800263.0( 4.30 | 43.8 [ 17.3 [1.10 | 5.7 | 1.05
46.6 (13.62/4.0500.750255.8| 4.33 [ 42.6 [16.6 [ 1.11 | 5.5 | 1.05
tC 170 |12 |44'5 13.02/4.0000.700248.6! 4.37 |41.4 | 16.0 | 1.11 | 5.4 | 1.05
40,0 11.703.8900.590232.8| 4.46 | 38.8 | 14.5 | 1.12 | 5.1 | 1.05
35.0 10.23'r3.7s7'io.467- 15.1 4.59 |35.8 12,9 [1.12| 438 | 1.07
c211 | 7 [188/ 5.484.0000.350 42.9 2.80 12.2 8.3|1.23 /3.0 |1.23
! . : . |
C200 | 4 138 4‘00:2.50050.5004 8.51.49| 4.4| 22/0.74 14 |0.86
Cc190 | 3 | 7.1|2.061.9840.250 2.81.17| 1.9]0.75|0.60 0.60 [0.72
Ci91 | 3 | 65 1.8911.8750.250 2.6/ 1.17 | 1.7/0.63|0.58 | 0.52 | 0.67
5.8 1.68 1.8050.180 2.4 1.20| 1.6 0.53|0.56 | 0.47 | 0.68

{Profiles of C 20 and ‘C 170 are shown with Structural Channels.
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CARNEGIE STEEL COMPANY

ELEMENTS OF EQUAL ANGLES
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ELEMENTS OF SECTIONS

ELEMENTS OF EQUAL ANGLES—Concluded

Axis 1-1 and Axis 2-2
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CARNEGIE STEEL COMPANY

ELEMENTS OF UNEQUAL ANGLES
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ELEMENTS OF UNEQUAL ANGLES—Continued
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CARNEGIE STEEL COMPANY

ELEMENTS OF UNEQUAL ANGLES—Continued
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ELEMENTS OF UNEQUAL ANGLES—Concluded
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CARNEGIE STEEL COMPANY

ELEMENTS OF EQUAL AND UNEQUAL TEES

SN ) ) | B ™7
Minimum of I o 1l
m,,d,_nwsmu Thickness Foot ?ﬁ; O ST - B B8 0 58 S I
£ | [Fisnge Bteon E ey b ladi|
In. | In. | In. | In. | Lba | In® | Int i In. |[In® | In. | Int | In. | In#

EQUAL TEES

6y | 0% |0.40 D.4:‘lilﬂ.8 5.80 23.5 2.01|5.0 1.?8'10.1 1.32 3.1
4 + W | Y ila.ﬁ 38757 |1.20/2.0 |1.18(2.8 |0.84 (1.4
4 4 % | % (105 3.00| 4.5 |1.21|1.6 |1.13|2.1 |(0.83|1.1
3

3 B | % | 7.8 1227 1.8 |0.90 | 0.86 | 0.88 [ 0.90 | 0.63 | 0.60

T
T
3 |
T |
T 93 3 %o | Bie | 6.7 1195 1.6 |0.00 0,74 0.86 [ 0.75 | 0.62 | 0.50
] |
N lU| 20 | 216 | B | % | 6.4 | 1.87) 1.0 |0.74|0.59 | 0.76 | 0.52 | 0.53 | 0,42
T [2% 21 | %ia | %ia | 5.5 | 1.60 0.88 0.74 | 0.50 | 0.74 | 0.44  0.52 0,35
l2| 214 | 214 | Bia | Bie | 4.9 (143 0.65 0.0710.41 0.68  0.33 | 0.45 | 0.29
T
|
¢ g
|
T

13216 |24 | K| % | 41 110 0.52 0.66 0.32 | 0.65 0.25 | 0.46 | 0.22
2 2 %a | e | 4.3 |1.26 O.Mi 0.50 | 0.31 | 0.61 | 0.23 | 0.43 | 0.23
152 (2 % | % | 8.561.05 0.37 0.59 0.26 050 0.18]0.42|0.18

UNEQUAL TEES

T s |S 3% | 184 115 3.37] 2.4 ‘o.s-n 1.1 u.?sla.g 1.10 | 1.6
T 57{' 4 |8 % | 1% 153 [4.50 10.8 |1.55 3.1 1.56i2.s 0.79 1.4
T 584 |8 % | % [11.0 |3.49| 8.5 [1.56 2.4 |1.51(2.1 [0.78{1.1
T m1 4 4% | 1% | 15 (144 |423]| 70 [1.37|25 [1.37(2.8 [0.81|1.4
T 60 4 e | o8 | o8 Iu.z 3.29] 6.3 (13920 13121 |0.80|1.1
T 614 |38 8 | 8% | 9.2 268 2.0 086 090 07821 (0.8 1.1
T 444 |3 |%e | %e |78 220 1.7 o.u‘r|o.77 0.75 1.8 [0.88 0.88
T 62 4 |2sx, % | o | 8.5 [248] 1.2 o.onio.ss n.szllz.l 092 1.0
T 63] 4 | 24 | %e | Me | 7.2 |2.12] 1.0 |0.60|0.53|0.60 1.8 [0.01]0.88
T 70| 3 | 2% | % | 8e | 6.1 [1.77] 0.04 o.?a'o,sz 0.68 0.75 | 0.65 | 0.50
T 83 2% | 3 %o | Bae | 6.1 |1.77| 1.5 |0.920.72| 0.92 | 0.44 | 0.50 | 0.35
THI0f 1% | 2 | %44 | 84a | 2.45 0.72| 0.27/0.61 | 0.19 | 0.63 | 0.06|0.92]0.08
T6O05| 1% | 1% | Y| % 1.25in.3? 0.05 0.37 | 0.05 | 0.33 | 0.04 | 0.32 | 0.05
T603 1% | % INo.9 15 | 0.880.26' 0,01 0.16/0.0110.1610.02]0.3110.04
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ELEMENTS OF SECTIONS

ELEMENTS OF ZEES
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CARNEGIE STEEL COMPANY

MOMENTS OF INERTIA OF RECTANGLES
Ix WinTas FroM ¥4 T0 9 INce anND 1 INca
Neutral Axis Through Center Normal to Depth
1 1
| This and the following table may be used in computing the
Moments of Inertia of Plate Girders, Columns and other com-
pound sections in which plates are used. |
- - |
3 Width, Inches i
= |
23 ' ‘ | & . &
ST i B | 55 l 6 T | Y B | |
o= i |
1 o021 026 .03 037 .042 047 052 .083
2 167 208 250 .292| 333 875 417 667
3 563 703 844 084 1.125 1.266 1.406 2.250
4 1.333 1. 667| 2.0000 2.333] 2.667 000 3.333‘ 5.333
5 2.604 3.255 3.906 4.557 5.208 5.859I 6.510, 10.417
6 4.500 5.625 6.75 7.875 9.00 10.125 11.250, 18.000
7 7.146 8.032| 10.719| 12.505| 14.292 16.078| 17.865 28.583
8 10.667, 13.333] 16.000| 18.667| 21.333 24.000  26.667 42 667
9 15.188, 18.984| 22.781] 26.578 30.375 34.172{ 37.069 60.750
10 20.833| 26.042] 31.25 36.458, 41.667 46.875 52.083 83.333
11 27.729| 34.662) 41.594] 48.526| 55.458 62.301 69.323| 110.917
12 36.000/ 45.000 Mﬂoﬁ 63.000, 72.000 81.000  90.000 .
13 45.771| 57.214] 68.65 80.099| 91.542| 102.984] 114.427| 183.083
14 57.167| 7T1.458) 85.7560] 100.042| 114.333 128‘62:*15l 142,017 228.667
15 70.313| 87.891) 105.469 123.047| 140.62 158‘2031 175.781| 281.250 |
16 85.333| 106.667| 128.000) 149.333| 170.667 192.0001 213.333| 341.333 |
17 | 102.354] 127.943) 153.531] 179.120) 204.708 230.297| 255.885| 409.417
18 | 121.500| 151.875) 182.250] 212.625| 243.000, 273.375 303.750 S86.000
19 | 142,896/ 178.620] 214.344) 250, 285.792 321.516] 357.240{ 571.583 |
20 | 166.667| 208.333| 250.000) 201.667| 333.333| 375.0000 416.667| 666.667
21 | 192.938( 241.172| 289.406| 337.641| 385.875 434,100, 482.344| 771750 |
22 | 221.833| 277. 2921 332.7 388.208| 443.667| 490.125 554.583) 887.323 |
23 | 253.479 316.849 380.219] 443.580| 506.958| 570.328 633.608] 1013.917
24 | 288.000| 360.000 432.000] 504.000] 576. MDI 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
20 | 508.104| 635.130] 762.156| 889. 1821016,208| 1143.234) 1270.260] 2032.417
30 | 562.500) 703.125 843.750| 984.3751125. 1265.625 1406.250, 2250.000
32 | 682,667 853.333/1024.000/1194.667 1:365.333] 1536.000] 1706.667) 2730.667
34 | 818.833/1023.542{1228.250/1432.958 1637.667| 1842.375) 2047.083] 3275.333
36 | 972.000/1215.0001458.000/1701.0001944.000 2187.000| 2430.000/ 3885.000
38 |1143.16714258.958 1714.750 2000.5422286. -33.-]' 2572125 2857.917] 4572.667
40 (1333.333/1666.667 2000. 2333.3332666.667] 3 .000 3333.333 5333.333 |
42 |1543.5001929.3752315.2502701.1253087. B3472.875| 3858.750 6174.000 |
44 |1774. 667[22 18.333 2662.0003105. 6673549.333| 3003.000| 4436.667| T098.667 |
46 (2027.83312534.702/3041.7503548.7084055.667| 4562.625) 5060.583] 8111.333 |
48 12304.0002880.000 3456.000/4032.0004608.. 5184. 5760.000 9216.000 [
50 (2604.1673255.208 3006.2504557.2025208.333| 5859.375) 6510.41710416.667 |
52 (2920.333/3661.667 4394.0005126.3335858.667) 6591.000 7323.33311717.333
| 54 13280.5004100.6254920. 75005740.8756561.000, 7381.125 8201.25013122.000
56 [3658.6674573.333 5488.0006402.6677317.333] 8232, 0146.667 14634.667
| 58 |4064.8335081.042 6097. ‘50;71 13.4588129.667 9145. 8?5110162 08316259.333
60 14500.000/5625. 0006?5{] 000,7875.0009000.000,10125.000/11250.00018000.000
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ELEMENTS OF SECTIONS

MOMENTS OF INERTIA OF RECTANGLES

I Wiprus or

1 Incu

Neutral Axis Through Center Normal to Depth

| 2 1
| To obtain the Moment of Inertia of any rectangle, multiply
| the tabular value for its depth by its width in inches. For deeper
| rectangles of tabular thickness, multiply the tabular values for
half their depth by 8; or for one-third their depth by 27, ete.
’ ':E.E | | n. é I'ﬂtl
| EE Inches* | | ! ul |gz mLu' £l Incfws‘ LEEI I eu* ' ' llu"ug‘
[ sl II
| 0 .000 | L'M s 12 |144.000 18 | &
1% .000 | 10,149 | 148.547
| .001 | 345 | 14153180
| .004 | 21,590 | 157.920 |
5 010 [ | 220885 [ 19 162.760 |
§ .020 { 24.231| B§l167.602
. .035 |] | 25.620 1172.723
Sl 058 | 4 27.079 1177.853 _
1 | _.083 || 7 | 28.5831 |maom ) | 571 583,25 1302, osam 2482.583
119 | 4| 30.142 188,416 582.939| 141321.713| 142512.737
| .163 31.757 | 193,850 504.444| 141341.538) 322543 .132
217 33,428 | 199,380 606.090] 5{1361.561 2573.771
281 35,156 1205.031 617.906 i1431.731‘ 604.656
358 0,044 1210779 620.806] £41402.202 2635,787
447 38700 | 35/210.634 641.978| 3 1422.821 2667165
| 540 | _40.698 | %/222.506 654.245| 741443.644 12608.792
2 | 667 | 8 | 42.667 14 | 228.607 |20 | 666.067|26 145466732 12_730.367
i 800 | 34| 44.698 | 14 234.847 670.245| 141485.803
049 46,793 |241.137 691.840] 151507.324
| 1116 48.052 247.538 704.874 g,
1.302 | 51.177 1254.052 717.927 1515
I | 1.507 .| 53.468 260.679 731.141] 3415
| 1.738 | 55.827 | B;267.421 | % 744.514 i3 1595.1 7
_%_1.980 | 58.254 274.277 | 34/ 758.051| #1617.5 ;
3 | 2250 | 9 | 60.750 15 |281.250 21 | 771.750 27 [1640. i
ﬁ 2.543 | ¥ 03.317 | 15 288.34 [ 785.613] 16 §
2.861 | 65.954 1205.548 | 1| 709.652 £
ﬁ' 3.204 ! | 68.665 | 14302875 35 813.836 5&-1709.547 7
| 3.573 g 71.448 310.323 828,108 151733, 132.
B2 3.970 | 74.305 317.801 842727, B51756. %
| 4. 4 77.238 |825.582 B57.426] 3{1780. g
} 80.247 333.396 | 13 872.204] 3¢1804. g
% 10 | 83.333 |16 | 341.333 22 | §87.333 28 1820.333 34 3275.333
ﬁ | E 14l 902.545 141853, .
| 917.928| 1{1878.773
i 933.486/ 351903.
344 940.219 151929
| 965.127| §§1954.588
| 981 212\« 1980; 96.900
5 097.475 352006.249 343534.772
11 ). 23 1013.917/29 2032.417/35 3572.917
14.741 u; 418.515 1030.538) 142058.811/ §
8,652 1427.746 1047.340| 142085.434
122,652 437,113 1064.323( 362112, 285,
26.740 446,615 1081.480, ﬁzlas .365 2
30,918 450,253 1098.839) §52166.676
185,180 466,030 1116.374| 32194.218
8 | 74139.547 | % 475.945 1134.004 72221, 992|
(12 144.000 (18 (486,000 24 11152.000[30 2250.000,36 3588.000
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Long Legs Vertical

CARNEGIE STEEL COMPANY
RADII OF GYRATION TFOR TWO UNEQUAL ANGLES
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ELEMENTS OF SECTIONS
RADII OF GYRATION TOR TWO UNEQUAL ANGLES
Short Legs Vertical
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CARNEGIE STEEL COMPANY

RADII OF GYRATION FOR TWO EQUAL ANGLES

Single Angle ‘] A,.,. || Radii of Gyration of Two Angles, Ioches
X Thick- Weight, | Axin 2-2
Siae, Pounds || A niku n

Tnches | rnohes |per Foot| 1 o Ara34 347 Apa3g”
14 | 569 | 33.46 242 | 3.42 | 351 3.5 | 3.60 | 3.9
8x8 | e | 4210 2468 | 246 | 337 | 3.48 3.55 | 3.64
e | 264 | 15.50 | 2550 | 333 | 341 348 | 350 1 3%
Y a7.4 | 2200 1.80 | 2.50 | 2.68 | 272 | 277 | 2.87
6x6 | M [ 265 |15561 183 | 254 | 263 | 2567 | 271 | 2581
% | 149 [ 872 " 188 | 249 | 258 | 262 | 286 | 275
1 30.6 ) 18.00 | 148 [ 219 | 228 [ 233 | 2.38 | 247
Bx5 | M4 | 218 | 1280 1.51 | 213 | 222 | 226 | 231 | 2.40
| %° | 123 | 722 | 1186 | 2000 | 217 | 221 | 2326 | 2335
4xs | | 199 [11.68 | 1.18 | 1.75 | 1.85 | 1.89 | 1.04 | 2.04
§ 6.6 ‘, 388 | 125 | 166 | 1.75 | 1.79 | 154 | 1.93
31gxais | e | 17.1 (1006 | 102 | 155 | 1.65 | 1.70 | 1.75 | 1.85
B A 58 | 3.38| 100 | 146 | 1355 | 150 | 162 | 173
3x3 | % |15 | 672| o088 [ 1.32 | 1.41 | 146 | 151 | 1.61
% 49 ‘ 2:88 | 093 | 125 | 134 | 1138 | 1.43 | 1:53
. y 77 | 450| 074 | 100 | 1.19 | 1.24 | 1.20 | 1.30
2}4x2}4 12 41 | 2338 077 | 105 | 1114 | 119 | 124 | 134
axz | Jio | 83| 312/ 059 | 088 | 0.08 | 103 | 108 | 119

I 4 19! 1881 0.61 | 085 | 004 | 0 1.04 | 11

This table and the two preceding are employed in computius the mfe
resistance to compressive stress of two angles, back to back, used as a strut
or as the compression chord of a roof truss, ete., as follows:

Obtain from the comgmmlon formula in use tha allowed stress c‘wr SOUAre
inch wrresit))undlns to the ratio of slenderness of the section, and multiply
that val y. the area. he result will be the allowable compressive stress,

Example 1. Section gh'an Required the sata Iond in com wpreasicn on a
strut composed of two angles 4 x 4" x 14", th an unsup-
ported Iength of 9 feet.

Area of Section, A=3.88 square Inches; Least Radius, r=1.25.

Ratio of Slenderness, I/r = 9 x 12+ 1.25=86.4,

Hafe Load, Af=23.88 x allowed unit stress for 1/r according to formula.

Example 2. Stress given. Required a section for a member in compression
12'-3"" long, made of two angles se ted by 14 inch gusset plates, t.o rmist a
total stress of 48,000 pounds; ratio of slenderness not to exceed 120

Assume 2 angles, 5" x 3" x Ma", 5'- legs, back to back.

Area of Section,A =4.80 square inches; Least Radius, r=1.26 inches.

Ratio of Slenderness, l/r =12.25 x 12+ 1.26=116.7.

Allowed Unit Stress [, by A. 1. 8. C. formula = 10,250 1b. /sq. in.

Safe Stress, Af =4.80 x 10,250 = 40,200 pounds,

In the first case the least radius is that about axls 1-1; in the second case
about axis 2-2; in all cases the least radius de es the ratio of slenderness
and t.hamwuh “the allowed safe compressive stress. In all cases also the two
angles are to be securod ther by smy ri\mts S0 § as to insure that the
section acts as a unit. e ratio of slenderness of any single angle between
rivets must always be Iess than that of thn strut or compression chord.
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ELEMENTS OF SECTIONS

HOLLOW ROUND SECTIONS

ArEAs AND Rapnn oF GYRATION

oy w(D2-d2

~0.7854 (D?-d?) sq. in.
Radius of gymtion=—H— D2fd? in

Dia. Thickness in Inchea
Taoiee umsjus v |os |% | % | 1 1[1% 1%|ua}1-h||1:: 5| 2
2 | AfL371L <. __| ! |_ ‘ i |___
v | 063 081 i) [T S, T
PR 1 S .
r | 0.98 0.9 | - | TN ||
N L I s Y
Sl T T AN O L T 0 L\
o | A |37 4o 54707 B0i00l || [ ssilifesp Col ot
T 1.64) 1.60] 156 158 | | | Y R
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CARNEGIE STEEL COMPANY

STRESSES IN BEAMS _‘

|
|
In the application of the principles of structural mechanics to
‘ determine what sections 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 use of which is contemplated, has to resist the stresses
produced within the structure by the loading; and, third, to select

a section whose section modulus is equivalent to the ratio found to |

| exist between the stresses tending to cause deformation within
the structure and the unit strength of the material to resist them.
! Reactions. In the simple 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 equal to the total
‘ load on the beam.
Shear. The loads and the reactions of the supports are vertical
. forees tending to shear or cut the beam across and the stresses
| they produce within the beam are, therefore, called shearing
‘ stresses. The shear at each support is equal to the reaction of
the support; the shear 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
considered as positive and the loads, acting downwards, as
negative, the shear at any point is the algebraic sum of the
vertical forces acting on the beam between that point and either
support.,

If such a simple beam supported at both ends carries a load
uniformly distributed over its entire length, the reaction and the
shear at each support is equal to one-half the total load on the
beam, but the shear decreases uniformly to zero at the center of
the span; if the load is concentrated at the center of the span, the
reaction and the shear at each support are also equal to one-half
the total load, but the shear is uniform throughout the entire
length of the beam.
| Bending Moment. The loads on the beam and the reactions of the
supports constitute external forees which produce bending stress in
the beam. The summation of the moments of the external forces
about any point is called the bending moment and varies 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 are concentrated at several points, the maxi-
| mum bending moment always occurs at the point of application of
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STRESSES IN BEAMS

one of the loads so located that the sum of all the loads on the beam
between one support up to and including that load is equal to or
greater than the reaction of the support.

Vertical Deflection. Bending stress within a beam produces flexure,
and the deflection, or the amount of its departure from a straight
line, is the measure of the deformation which the beam has under-
gone in its resistance to bending stress. So long as the stress is
within the safe limits allowed for the material, the deflection is
negligible so far as concerns 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 less strength, such
as plaster. In such cases the limit of allowable deflection may
determine or at least influence the choice of a section.

Lateral Deflection. The stresses within a beam under transverse
loading are compressive on one side of the neutral axis and tensile
on the other. The tensile stresses tend to hold the beam in a
straight line between the supports, while the compressive stresses
tend to deflect it in a lateral direction, just as the bending stresses
as a whole tend to deflect it in a vertical plane. On long spans
unsupported against sidewise deflection, this consideration may
influence the choice of sections.

Method of Computation. A complete investigationof the strength of
beams under transverse loading must take into account all the |
elements, the bending moment, the vertical deflection, the lateral
deflection and the shearing stress; though under the usual loading
conditions the first alone determines the size and weight of section.

In the ecalculation of bending stresses, the loads are usually
expressed in pounds, the span length and the distance between the
loads in feet; the resulting bending moments are in terms of foot
pounds, which necessitates conversion to inch pounds before the
section can be selected from the tables, The section modulus of
the required section is obtained by dividing the maximum bending
moment in inch pounds by the allowed fiber stress in pounds per
square inch. In such calculations it is assumed that the neutral
axis of the section is normal to the line of action of the load. When
this is not the case, correction must be made for the eccentricity
of the loading.

In the pages which immediately follow are given general formulas
for the bending moments and vertical deflections of beams under
the usual conditions of loading, and also diagrams illustrative of
those conditions. The general method for the computation of the
maximum bending moment of a beam supported at its ends and
loaded at various points is as follows:— J
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First. Find the reaction at the 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 length of the span.

Second. Starting from the left (right) end of the beam, add the
successive loads until a point 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
distance from the point of maximum bending moment and subtract
the sum of the products of all loads to the left (right) of this point

| by the corresponding distance from this point; the difference

between these moments is then the maximum bending moment.

Example: Required the size gf a
steel beam to support the following
quiescent loads over a clear span of 16
feet between supports, at a maximum
fiber stress not to exceed 16000 pounds

per square inch.
‘Wi ==16000 pounds, 4 feet from lelt support.

{4-071

‘v’=18lm L 9 " " e e
Wa= 2000 i per foot, uniform up to 4 feet from right support.
W= 60 e * *  assumed welght of beam uniformly distributed

over entire span.
16000 x 12 4 (60 x 16)8 + 18000 x 7 + (2000x4) x 2
16

Left Reaction, =21355 1bs.

16000 x 4 4+ (60 x 16)8 4 18000 x0 + (2000 x 4) x 14
10

Right Reaction, =21605 Ibs,

Sum of reactions=sum of loads=W, + W, + W, + W, =42000 1bs.

Points of maximum moment (60 x 4) -+ 16000 = 106240 < 21355
(60 x 9) + 16000 + 18000 = 34540 > 213565

therefore the point of maximum bending moment is at point of load Wa.
Maximum bending moment, 213556x0-16000x 5-(60x9)x4.5 =109765 ft. 1bs,
or, 21605x7-(2000x4)x5-(60x7)x3.5 ==100765 ft. |bs.

=82.4 in.3

Required section modulus = W = %

As the section modulus of the 15 inch 65 pound or the 18 inch 54.7 pound
beam is greater than this, either of these sections may be used.
If the allowed fiber stress were 18000 pounds per square inch, the required

section modulus would be W:%ﬂ =73.2 in.®
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COMPARISON OF VARIOUS LOADING CONDITIONS

The formulas and diagrams on the pages which follow give the
various stresses in sections used as beams, resulting from usual
conditions of loading.

Taking as a unit of comparison a uniformly distributed safe load
on beams of equal length and section, supported at 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 condition of loading may be
multiplied by the reciprocal given in the table corresponding to
such loading condition; the result should be the maximum allowable
uniform load as taken from beam safe load tables.

Maximum Safe | Maximum
Load

Conditions: of Loading Case A K
Relative | Reciprocal ‘ Relative
e == [
Beam SUPPORTED AT Exps = | |
Load uniforndy distributed over span . ol 1 1 |1
Load concentrated at center of span | Y I, 14 2 | .80
Two equal loads symmetrically concentrated, VII | 1/4a 4a/l
Load increasing uniformiy to one end X | .9743 1.0264 | 976 |
Load increasing uniformly to center XII| %4 114 | .98
Load decreasing uniformly to center x| % % | 1.08
Beaym Fi1xep oT ONE ExND, CANTILEVER
Load uniformly distributed over span F1 I et | 4 2.40
Load concentrated at end I | % | 8 | 3.20
Load increasing uniformly to fixed end | IIx | % 234 1.92
Beam Coxminvovs ovek Two SurrorTs ‘
EquipisTaNT FROM Exbps | | J

Load uniformly distributed over span I XVI | {
1. If distance a >0.2071 1 12 /4a2 [ 4a2/12 |
1| l4a |
2. If distance a <0.2071 1 ! ol i e
3. If distance a =0.2071 1 5.8285 ‘ 1716
Two equal loads concentrated at ends | XV | 1/4a | 4afl
|
————— =




CARNEGIE STEEL COMPANY

BEAMS UNDER VARIOUS LOADING CONDITIONS |
BenpING MoMENTS AND DEFLECTIONS |

I. CANTILEVER BEAM—Concentrated load at free end . ‘

=) R;(max. shear) =W _
M max. |
3 M, distance x = Wx
e Mmazx, at By = Wi
4
b
“R. )
4 Ahs W max. ey
Wis
D max. =3ET

IL CANTILEVER BEAM—TUniformly distributed load

R;(max. shear) =W

" M, distance x =%
M max. at Ry = —“;-l-
W max. = 2}&
D max. = EE“I

III. CANTILEVER BEAM—Load increasing uniformly to fixed end

Rj(max. shear) = W
[ M max. W xs
| .“"III“ : M, distance x =5 5
—- -

| i i
E'"_'""l'""""f M max. at Ry =—
__ 318
W max. =

Wis

Dmax. = T5EI

IV. BEAM SUPPORTED AT ENDS—Concentrated load near one end

1 _: R(max. shear if h>a) =lv]b'
111 [ [ ‘ s |Halmas.ihos el
I : J 1(max. she e [
| Trdola I M, distance x =
| ; !
e 8= Hee-by -0l Wab
" H@m ; .: M max., at pointofload= —11—
_____ r 8
R I"_ ' LR: W max, =D
Pt _ Wab (a+2b) V3a (a-+2b)
wé) Dmax. = 27B11
_ o — o6 N =



FLEXURE FORMULAS

BEAMS UNDER VARIOUS LOADING CONDITIONS !

Benping MoMmENTS AND DEFLECTIONS
V. BEAM SUPPORTED AT ENDS—Concentrated load at center

........... A
‘ mn max, R (max. shear) =R, = %
| |
_— M, distance x =¥ |
iy Wl
M max., at point of load -
W max. = -..1_.'“3
D max. = 4‘:;'1
V1. BEAM SUPPORTED AT ENDS—Two unsy trical trated loads
R (max. shear if a<b) = 'l;i'(l—l+bl
Ry =3 a+a-b)
M, distance & = Rs:%‘-(l..+b)
M; max., distance b (b>a) = Rxb:'%'lth-a-h)
My, distance x - Rx—%—(x—nj
W max. (b>a) H——Tb{?f.s )
VII. BEAM SUPPORTED AT ENDS—Two symmetrical concentrated loads
ey o :
|. i“ M max, R (max. shear) =R, ———
: * M, distance x -
M max.atand betweenloads= %
W max. = -L?
D max. =-i§T"I(%ll—.’J

VIII. BEAM SUPPORTED AT ENDS—Three concentrated loads
i M I 1' R — Wh+Wiby+Wsbs
“zﬂ/\ ‘ N
. | Aosd R Wa+Wiay+Wpea
L i 1 =_1_l
T T Mat W =Ra. |
b ik S
$-—i8r-w-——by -4 Mmax. if W =or>R
[N D e e S Mat W, = Ra;-W(a;-a)
AR i M max. if Wi+W =Ror>R
M max. if Wi+W;g = Rjor>R;
Mat W =Rae-W (az-0)-Wy(ag-a1) |
M max. if Ws =Rjor> R, '
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BEAMS UNDER VARIOUS LOADI NG‘ CONDITIONS

Bexping MoMmENTS AND DEFLECTIONS
IX. BEAM SUPPORTED AT ENDS—Uniformly distributed load

) "1 R(max. shear)=R;
M max.
/ ; M, distance x

v ] '

!'.....-_.._ﬂ__‘__i__,,,' M max. at center
3 POy 30

w
i 7
=P

wi
== i
-5

5Wis

3S4ET

-

X BEAM SUPPORTED AT ENDS—Load increasing uniformly to one end

R S,L:
R;(max. shear) =£§£
M, distance x =%§.{1__1x;.)
3
M max., distance l.‘l—— 2WI_
9 V3
2718
W max. = = ﬂE
O _ 013044 Wit
XI. BEAM SUPPORTED AT ENDS—Load decreasing uniformly to center
™o .| R(max. shean=R W
i N M fmax, 1 =5 13
| | Nod M, distance x = w’(}"';l""ﬁﬂ
M max., distance 1'- = %‘-
W max. = 1218
3WIl
Rmis. =330ET

XIL BEAM SUPPORTED AT ENDS—Load increasing uniformly to center

1 R{max. shear)=R,

M, distance x
M max., distance -é-
W max.

D max.

AN
5 7
= Wx(4-3)
=
g
BfS
i
Wis
BGOEI

98



FLEXURE FORMULAS

BEAMS UNDER VARIOUS LOADING CONDITIONS
Benpina MomeNTs ANp DerLEcTIONsS—Concluded

XIII. BEAM SUPPORTED AT ENDS—Uniform load partially distributed

R (max. shearifa<c)= Wi2c+b

XIv.

B, — W(atb)
M, dist. x=aor<a, =Rx
M, dist.x>a, =R 28
M, dist. x> (a+b), =Rx—0(2x-2a-b)
Mt astiat Rb I=W(2c+b){%+b(2c+bil
8l2(S
Wmax. =T2cth) (2cTb)
BEAM SUPPORTED AT ENDS—Uniform load partially discontinuous
W (2l-a)+Wic
R(max. shear it W>W,;) =
R, — Wi(2l-c)+Wa
M, distance x <a, —Rx—%’s'—
M; distance x >a, SRR AL
2Wal-Wa2+ Wyeca
R2a
M max. dist.x =3W
& Wa>W,c =
W max. =Rea

XV. BEAM CONTIN'UOUSDVER TWO SUPPORTS—Two exterior symmetrical loads

TN

¥

[ M;mux.

R(max. shear)=R;
M, distance x

M max.,from R to Ry
W max.

D, distance a

Dy, dis‘tn.nce—lz-—s

w
UEF

Wx
==

=We
218

E
a

__ Wa(3al-4a?
‘“—_g.ﬂ‘[—l

Wa(l-2a)?

XVE BEAM CONTINUOUB OVER TWO SUPPORTS—Uni!'ornIy diatrihnted load

------------- -_R! R = R '_T AL, lhmT or T {-2——&1
2
M, dist _ W(x3-Ix-+al) [(i-ta)
H ance x =-——ar—— o _VT
M;atRand R1= —‘glnﬁ‘ m_i{a}](.‘.’;_w
..-.g. ... l_, --}-—%-a g M3z at center =ﬂ3-m max.if a <I(\-";§-m
Juﬂ'““""‘"ﬂlunm mﬁu Wimsx, =3 maita> 109
e Wemax. =iy maits IV
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SAFE LOADS FOR SECTIONS USED AS BEAMS
EXPLANATION OF TABLES

The tables of safe loads for structural beams, channels, H-beams
and cross tie sections, used as beams under conditions of transverse
loading, give the uniformly distributed safe loads in thousands of
pounds for spans customary in bridge and building construction,
based upon an extreme fiber stress of 18,000 and 16,000 pounds per
square inch. The tables of safe loads for angles, tees and zees give
the values at the same fiber stresses on spans of one foot, from which
the safe load for any length may be obtained by direct division, and
also the values for those spans at which the allowed safe load will
produce a deflection of Yeo of the span length. The loads in all
cases include the weight of the section, which should be deducted in
order to arrive at the net load which the section will support.

It is assumed in all cases that the loads are applied normal to
the axis 1-1 as shown in the tables of elements of sections, and that
the beam deflects vertically in the plane of bending only. If the I
conditions of loading involve the introduction of forces outside this
plane of loading, the allowable safe loads must be determined from
the general theory of flexure, in accordance with the mode of appli-
cation of the load and its character. This applies particularly to
unsymmetrical sections, such as zee 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 all such
cases of eccentric loading, the actual safe loads would be considerably
lower than the tabulated safe loads which have been based upon
the most favorable conditions of loading.

Vertical Deflection. The vertical deflection of a section under a
uniformly distributed load is determined from formula:

Deflection, D=% %ﬁ_’f . ""1:8‘:!1

- 40 fl12 o
Dzm T for span length in feet, }l__l__=L g'L-Lm.

=
¥ D= %fg inches
Steel, E=20,000,000; for fiber stresses of 18,000 and 16,000 pounds:
f=18,000 £—16,000
Deflection, D=L01562L2 Deflection, D—0.01655L2

n=distance from center line of gravity to extreme fiber.

. Coefficient
Deflection= 3 T
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BEAM SAFE LOADS

_Deflection Coeflicients for Fiber Stresses of 18,000 and 16,000 Pounds

Span, | FiberStress [ goan |  ‘Fiber Stres | gpop | Fiber Stress
Feet 8000 | 16000 | Feet | 15000 | 16000 | Feet | 15000 | 16,000
1 | 0019 | 0017 | 21 | 8212 | 7.200 | 41 | 31301 | 27.823
2 | 0074 | 0066 | 22 | 9.012| 8011 | 42 | 323847 | 20107
3 | 0168 | 0149 | 23 | 0.850 | 8756 43 | 34.430 | 30.604
4 | 0208 | 0265 | 24 | 10726 | 0.534 | 44 | 36.050 | 32044
5 | 0466 | 0414 | 25 | 11638 | 10345 | 45 | 37.707 | 33.517
6 | 0.670 | 0596 | 26 | 12588 11180 | 46 | 30.401 | 35.023
7 | 0912 | 0.811 | 27 | 13.574 (12068 | 47 | 41133 | 36.563
8 | 1192 | 1050 | 28 | 14509 | 12077 | 48 | 42.002 | 38.135
9 | 1508 | 1341 | 20 | 15660 | 13920 | 49 | 44.708 | 30.741
10 | 1862 | 16556 | 30 | 16.750 | 14.807 | 50 | 46.552 | 41.379
11 | 2253 | 2008 | 31 |17.804 | 15906 | 51 | 48.432 | 43051
12 | 2681 | 2383 | 32 | 19.068  16.949 | 52 | 50.350 | 44.756
13 | 3147 | 2707 | 33 | 20.278 | 18025 | 53 | 52.306 | 46.494
14 | 3650 | 3.244 | 34 | 21526 | 10134 | 54 | 54.208 | 48.265
15 | 4190 | 3724 | 35 | 22.810 | 20.276 | 55 | 56.328 | 50.060
16 | 4767 | 4.237 | 36 | 24132 | 21451 | 56 | 58.395 | 51.906
i teny | 418 | & | 25.492 | 22,650 | 57 | 60.499 | 53.777
18 5363 | 38 |26.888 | 23.001 | 58 | 62.640 | 55.680
19 | o722 | 5975 | 30 | 28322 | 25175 | 5o |o4sle | 57.017
20 ‘ 7.448 | 6621 | 40 | 20703 | 26,483 | 60 | 67.035 | 50.586

The deflection, in inches, of sections subjected to transverse

stresses due to uniformly distributed loads are obtained as follows: |
Symmetrical Sections. To find the deflection in inches of a section |

symmetrical about the neutral axis, such as beams, channels, zees,
ete., divide the coefficient in the table corresponding to given span
and fiber stress by the depth of the section in inches.

Unsymmetrical Sections. To find the deflection in inches of a section
not symmetrical about the neutral axis, such as angles, tees, ete.,
divide the coefficient corresponding to given span and fiber stress
by twice the distance of extreme fiber from neutral axis obtained
from table of elements of sections.

Other Fiber Stresses. To find the deflection of any section for
other fiber stresses than those given, multiply the coefficient for
either 18000 or 16000 pounds fiber stress corresponding to the span
given by the ratio of desired fiber stress and 18000 or 16000.

Limits of Deflection. The deflection of floor beams carrying plas-
tered ceilings should be limited to not more than Y4eo of the
span length; this limit is indicated in the safe load tables by lower
zigzag line, is derived from the following formulas:

E
Deflection, Dmax= 525 = - Limiting Span, Lmax=350f

{=18,000, Lmax.=3,580n f=16,00, Lmax.=4.027Tn
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Lateral Deflection of Beams. The tabular safe loads are based on the
assumption that the compression flanges of the various sections are
secured against lateral deflection by the use of tie rods or by other
| means at proper intervals.

Full tabular safe loads may be used up to a span length equal to
fifteen times the flange width, but when the unbraced length exceeds
fifteen times the width, the tabular safe loads must be reduced in
accordance with the ratios given in the following table in order to
| insure that the stresses in the compression flanges do not exceed the
| safe unit stress. The lateral unbraced length of beams and girders
should not exceed forty times the width of the compression flanges.

Reduction of Safe Loads for Ratio of Span Length to Flange Width, 1/b.

Ratio, Tabular Load, Ratio, | Tabular Load, Ratio, Tabular Load,

| 1/b Per Cent, 1/b Per Cent. 1/b Per Cent.
15 99.9 23.5 87.1 32 73.5
15.5 99.2 24 86.3 325 72.7
16 08.5 24.5 85.5 33 71.9
16.5 97.8 25 84.7 33.5 71.2
17 07.1 25.5 83.9 34 70.4
17.5 06.4 26 83.0 345 60.7
18 95.6 26.5 82.2 35 68.9
18.5 94.9 27 81.4 35.5 68.2
19 04.1 275 80.6 36 67.4
19.5 03.4 28 70.8 36.5 66.7
20 02.6 28.5 70.0 37 66.0
205 | 918 20 78.2 375 65.2
21 | 010 205 | 774 38 64.5
21.5 00.3 30 76.6 38.5 63.8

| 22 | ‘808 30.5 75.8 39 |  e31
22,5 88.7 31 75.1 305 | 624
23 87.9 31.5 i 743 40 61.7

' In addition to this lateral deflection which is induced within
the beam by the action of pure bending stresses, lateral deflection
i may be induced by the thrust of floor arches or other loading acting
on an axis perpendicular to the line of principal bending stress.
The thrust of these arches should either be neutralized by tie rods,
or the safe carrying capacity of the beam should be computed in
| accordance with the general formulas of flexure to provide for the
combined stresses due to the action of both vertical and horizontal
| forces; that is to say, the safe loads should be figured around both
the axes 1-1 and 2-2, and the unit stress computed so as not to
|| exceed the allowable fiber stress.
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Effect of Impact on Stresses. The formulas upon which the tables of ‘
safe loads are 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 increasing the theoretical loads.

When a load is suddenly applied, the resultant stresses are twice as
great as those due to an equal quiescent load.

When an instantaneously applied load produces impact or percus-
sion, the resultant stresses are dynamic and are measured by the laws
governing the energy of bodies in motion. The following formulas
give the fiber 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 ac-
count is taken of the local distortion due to impact or percussion at
point of application of load; but when the weight of the beam is a
real factor, theoretical formulas do not agree with observed results
and practical tests give values which are far less than those indicated
by theoretical formulas; this is notably true in drop-tests of axles:

W =Weight of falling load, in pounds.

h =Height of fall, in inches.

f =Extreme fiber stress due to static effect of load, W,

in pounds per square inch.

fd =Extreme fiber stress due to impact of load, W,

in pounds per square inch.

D =Deflection due to static effect of load, W, in inches.

Dd=Deflection due to impact of load, W, in inches.

fa = (1 + NI 4+ 1) Da=D (1 + VA 4 1)

Shearing Stresses. The safe load tables for beams and channels are
computed solely with reference to safe unit stresses due to flexure,
and the safe loads uniformly distributed on the spans given will not
produce excessive shearing stresses in the web.

When, however, beams must support heavy loads which are con-
centrated near the supports, or when beams of short span are loaded
with uniformly distributed loads to their full carrying capacity as
regards flexure, the bending moments may be small in comparison
with the reactions at the supports, and the beams may fail along
the neutral plane as a result of longitudinal shearing stresses, or
may buckle as a result of the combined longitudinal and vertical
web stresses. On such spans the safe shearing or buckling strength
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
stresses, rather than the resistance of the flanges 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 are equal to each
other and proportional to the vertical shear; their intensities are
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 _

i stress at the same point in the horizontal plane.

The longitudinal unit shear is zero at the upper and lower flanges
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, for that section and the
static moment, Mg, of the section included between the horizontal
plane of shear through 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 around the proper axis and the thickness at the
plane of shear; or

Longitudinal shear per square inch =Xt_:“’1'_3_

Example—Required the maximum longitudinal
shear per square inch in a 24" 79.9 Ib. beam loaded
with two symmetrical loads of 100.000 pounds
each, disregarding the weight of the beam.

M;s of Flange Rectangle—7x.60x11.7 = 40.14
M;3of Flange Triangles—3.25x.542x11.219= 19.76

Mgof Web =11.40x.50x5.70 == :_3'2£
Total Static Moment 101.39
Moment of Inertia of Beam, T1=2087.2
Longitudinal Shear =100000x101 .39

| =9715 pounds per square inch.
|

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
conditions, exceed the safe resistance of the beam to buckling, and
| there remains the possibility 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.
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BEAM SAFE LOADS

A series of experiments have been carried out on beams of various
depths and web thicknesses to arrive at a basis for a simpler method
of computation to use in the investigation of the safe buckling |
resistance of beams with unsupported webs, and from these experi-
ments the following formulas have been deduced:

A3 Safe end reaction R= fbxt (a +—;i-)

fpagiul
.2 In the formulas R is the end reaction, W the concentrated
load, t the web thickness, d the depth of the beam, at hali the dis-
tance over which the concentrated load is applied and a the whole
distance over which the end reaction is applied, while fp is the safe
resistance of the web to buckling in pounds per square inch,
obtained from formula: 19000—100 d/2r = 19000—173 d/t.

The first formula is general and applies to any condition of
loading. The second formula is for a single load concentrated at the
center of a span; it can be extended for a system of concentrated loads,
provided the sum of the distances al is not less than a.

{ Safe interior load  W=2 fo x t (a? +4

The tables give for beams and channels with unsupported webs:

1. Allowed web resistance fb, in pounds per square inch, com-
puted from this compression formula.

2. The distance a, or the distance over which the end reaction
must be distributed when the shearing stress, V, in the web is the
maximum allowable of 12,000 and 10,000 pounds per square inch.

3. The allowable end reaction (R) when a is taken at 314",
which is the usual length of beam actually resting on the 4" angles
ordinarily used in building construction for beam seats.

4. The allowable shear V, on the gross area of beam or channel |
webs at 12,000 and 10,000 pounds per square inch. |

Maxi Bending Moments. In addition to data referring to maxi-
mum loads on beams and channels as computed from the web resis-
tance, these tables also give the maximum bending moments in foot
pounds, obtained by multiplying the section modulus of each section
by the allowed fiber stress of 18,000 and 16,000 pounds and dividing
the produet by 12 in order to reduce to a foot-pound basis.

These maximum bending moments may be used on inspection
instead of the table of properties to ascertain the proper size section
to be used in any particular instance.




CARNEGIE STEEL COMPANY

BEAMS

Maxivom Bexping MomexTs AND WEB RESISTANCES
Bending Stress 18,000 Pounds —Shearing Stress 12,000 Pounds

% | Wi [z %> 1
Depth | Weight |Thick Maxi cb Resistance Minimum  End
of ;"a o ™ | Bending [~ T Ead Frgen ]
Beam oot Web Moment st B-uckl'ul.g| Bearing | a=313
d | t | Mux| V fo | a R
x-dm[ Pounds | Inches | proch, | Pounds | Feet IW““‘“"&_ In.l} Tnches |
1200 | 798 | 376350 229320' 6.55 | 13790 | 14.55 @ 104560
24 | 1150 | 737 | 367570 212260 | 6.93 | 13360 | 15.56 | e3s50
110.,0 | 875 | 358640 194400 | 7.38 | 12840 | 16.43 | 82350
1059 | .625 |351440 | 180000 | 7.81 | 12350 | 17.32 | 73320
1000 | 747 | 208470 | 215140 | 551 | 13430 | 15.44 | 95330
95.0 | .886 |287600 107570 | 5.82 | 12040 | 16.26 | 84320
24 000 | .624 | 278760 | 179710 | 6.20 | 12340 | 17.35 | 73130
85.0 | .563 | 200080 | 162140 | 6.66 | 11620 | 18.80 | 62120
79.9 | .500 | 260900 | 144000 | 7.25 | 10680 | 2096 | 50750
100.0 | .873 | 247250 | 200520 | 4.72 | 15030 | 10.97 | 111550
95.0 | .800 | 230050 192000 | 500 | 14670 11.36 & 99750
20 00,0 | 726 | 232550 | 174240 | 534 | 14230 | 11.87 | 87810
850 | .653 | 225250 156720 | 5.75 | 13700 | 12.52 | 76010
81.4 | .600 | 210050 144000 | 6.11 | 13230 13.15 | 67450
| 750 | 641 |180520 | 153840  4.93 | 13590 | 12.65 | 74070
20 | 70.0 | 567 | 182120 |136080 | 535 | 12800 | 13.62 | 62130
‘ 65.4 | .500 | 175420 120000 | 5.85 | 12070 | 14.88 | 51300
20.0' | 796 |209410 171940 | 4.87 | 15090 & 9.82 | 96080
1s | 860 | 714 202770 154220 | 526 | 14630 | 10.26 | 83580
| 800 | .632 |106130 136510 | 575 | 14070 | 10.85 | 71140
75.6 | 560 | 100300 120060 | 6.20 | 13440 | 1157 | 60210
|
70.0 | .711 | 152020 153580 | 398 | 14620 | 10.27 | 83160
1s | 650 | 620 |146250 135860 | 4.31 | 14050 | 10.87 | 70680
60.0 | .547 | 130640 118150 | 4.73 | 13310 | 11.73 | 58230
| 547 | .460 |132500| 99380 | 534 | 12230 | 13.16 | 45010
|
| 750 | .868 |137440 156240 | 352 | 16010 | 7.49 | 100730
15 | 700 | 770 131020 /138600 | 3.81 | 15630 | 7.77 | 87230
65.0 | .672 |126410 120060 | 4.18 | 15130 | 8.14 I 73730
60.8 | .590 | 121800 106200 | 4.50 | 14600 | 8.58 & 62430
550 | 648 101740 | 116640 3.49 | 14000 | 8.26 | 70430
15 50,0 | .550 | 96230 | 00000 = 3.80 | 14280 | 8.86 | 56030
450 | 452 | 00600 81360  4.46 | 13250 | 9.83 | 43430
429 | 410 | 88350 73800, 4.79 | 12670 | 10.46 | 37650
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BEAM SAFE LOADS—FIBER STRESS 18,000

BEAMS

Maximum Benping MomENTs AND WEB RESISTANCES
Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds

Depth | Weight | Thick Mast Web Resistance Mini End
of l!)er “?f Bending Web | Minimum| Web BeE“? le.im:’,
Beam oot eb Moment Shear | 8 Biokiing aring | a=3 34
d [t Mmax Al fo a R
Inches | Pounds | Inches | phougs | Pounds | Feet |oorurd® | fuches | Pounds
|
55.0 .810 79840 | 116640 | 2.74 16430 5.76 l 86530
12 50.0 687 75410 | 98930 3.05 15970 6.01 71330
45.0 565 71020 81360 | 3.49 15320 6.40 56270
40.8 460 67240 66240 | 4.06 14480 6.94 43300
12 35.0 428 56760 61630 3.68 | 14150 7.18 39350
31.8 350 53950 50400 i 4.28 13060 8.03 20710
40.0 741 47400 88920 2,13 16660 4.70 74080
10 | 35.0 504 43730 71280 2.45 16000 4.96 57330
| 30.0 447 | 40050 | 53640 | 299 | 15120 | 5.43 | 40560
| 25.4 310 36630 37200 | 3.94 13410 6.45 24950
35.0 724 37100 78190 ‘ 1.90 16850 4.16 70130
9 30.0 661 33800 60500 | 2.23 16220 4.41 52320
250 | 397 30470 42880  2.84 15070 4.92 34410
21.8 290 28310 31320 3.62 | 13620 5.68 22720
|
25.5 D32 25520 51070  2.00 16400 3.85 47970
g | 23.0 | .441 24060 42340 | 2.27 15860 | 4.05 38460

20.5 349 22590 | 33500 | 2.70 15030 4.39 28850
18.4 270 21330 | 25920 3.29 13870 | 4.92 20590

20.0 450 17980 | 37800 ' 1.80 16310 | 3.40 38520
Al 17D 345 16690 | 28980 | 2.30 15490 3.67 28050
15.3 .250 15530 21000 296 14150 | 4.19 18570

17.25 | 485 13010 | 33480  1.55 16770 2.79 38980
6 1475  .343 11910 | 24700 1.93 15970 @ 3.01 27390
’ 12,50 | .230 10890 16560 2.63 14480 | 3.47 16680

14.75 | 494 9030 20640 | 1.22 | 17250 2,23 40470
5 12.25 | 347 B110 | 20820 1.56 16510 2.39 27200
10.0 i .210 7250 | 12600 | 2.30 14880 | 278 14840

10.5 AD0 5310 19200 | 1.11 17270 | 1.78 31080
4 9.5 | .326 5020 15650  1.28 | 16870 | 1.84 24750
85 | .253 4730 | 12140 | 1.56 | 16260 | 1.95 18510
(i 190 4470 9120 I 1.96 15350 | 213 13120

7.5 349 2880 12560 | 0.92 | 17510 1.31 25970
8 6.5 251 2660 9040 | 1.18 16930 1.38 180680
5.7 170 2480 6120 | 1.62 15950 1.51 11520
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CARNEGIE STEEL COMPANY

CHANNELS
Maximum Bexpine MomeEnTs axND WEB RESIsTANCES
Bending Stress 18,000 Pounds —Shearing Stress 12,000 Pounds

m‘&“‘h Weight | Thi :‘_ M I. .' Web Resistance 'Hmﬁ? w
Channel i?:t Web | Moment s‘::: Bpum B‘Eﬁ:‘ Bearing I='3!l§"'
d t | Mmax v i | & R
inches | Pounds | Tnches | pooods | Pounds [ Feet Ff"é‘:_"}‘,] Taahin | Ponbie

550 | .814 | 85800 146520 234 | 15810 7.64 | 93200
500 | 716 | 80340 | 128880 249 | 15370 @ 796 = 79790
15 45.0 B18 | 74770 | 111240 , 2.69 |14300| 8.42 | 66200
40.0 | 520 | 69260 | 93600 296 | 14000 | 910 52790
350 | .422 | 63750 | 75960 3.36 | 12840 | 10.27 = 30290
| 339 | 400 | 62510 | 72000 347 | 12510 |1o.o4 36270
500 | .787 | 72210 [122770 | 2.35 | 16140 | 642 | 85730
45.0 | 673 | 67400 | 104000 | 257 | 15660 | 71 | 71120
400 | .560 | 62620 | 87360  2.87 | 14980 | 716 | 56620
13 | 37.0 | .402 | 50750 | 76750 | 3.11 | 14420 | 7557 | 4
35,0 | .447 | 57850 | 89730 | 332 | 13960 | 7.92 | 42120
31,8 | .375 | 54800 | 58500 | 3.75 | 13000 @ 8.75 | 3
400 | .755 | 49130 | 108720 | 1.81 | 16250 | 5.86 | 79740
850 | 832 | 44700 | 91010 | 1.96 | 15710 | 617 | 6
12 | 300 | 510 0 | 73440 | 2. 14920 | 6.65 | 49470
250 | .387 | 35880 730 | 2.58 | 13630 | 7.57 | 34280
207 | .280 | 3 40320 | 3.15 | 11570 | 944 | 21060
350 | .820 | 34560 | 98400 | 1.41 | 16800 | 4.61 | 83090
30,0 | 673 | 30890 | 80760 @ 1.53 4.81 | 66330
10 | 250 | .526 | 27210 | 63120 | 1.72 | 15710 | 5.14 | 49570
200 | 370 | 23540 | 454 207 |1 5.82 | 32810
| 153 | 240 | 20080 23500\ 279 | 11790 | 7.68 | 16970
250 | .612 | 23510 | 86100| 1.42 | 18450 | 431 157900
20,0 | 448 | 20190 | 48380 1.67 | 15520 | 471 | 39980
9 | 150 | 285 | 16890 | 30780 2.19 | 13530 573 | 22180
| 184 | 230 | 15770 | 24840 254 12220 | 6.59 | 16160
| 2125 | 570 | 17860 mso| 1.20 | 16610 | 3.78 |szaso
18.75 | 487 | 16390 | 46750 | 1.40 | 16160 @ 394 | 43270
g | 16 305 | 14910 | 37920 1.57 | 15490 | 4.20 | 338650
| 1875 13440 185 | 14430 = 465
| 115 220 | 12110 | 21120 229 | 12700 | 15370
| 1975 | 620 | 14170 | 52840 107 | 17070 | 317 :
17.25 | 524 | 12880 | 440 1.17 | 16600 | 328 | 45910
7 | 1475| 419 | 11600 | 35200 | 1.32 | 16110 | 3.47 | 35430
12.25 | 314 | 10310 | 26380 | 1.586 | 15140 | 3.80
0.8 210 | 9040 | 17640 205 | 13220 | 460 | 14580
155 | .559 | 9730 | 40250 | 007 | 17140 | 270 | 47910
13.0 | 437 | 8630 | 31460 1.10 | 16620 | 283 | 36320
¢ | 105 | 314 | 7 22610 | 1.33 | 15600 | 3.08 | 24630
8.2 200 | 6500 @ 14400 | 1.81 | 13800 | 3.72 | 13800
| 11.5 472 | 6210 | 28320 o0.88 | 17170 | 2.25 | 38490
5 | 9.0 | 1325 | 5200 | 19500 1.09 | 16340 | 2.42 | 25220
6.7 l 190 | 4450 | 11400 | 156 | 14440 | 291 | 13030
7.25 | 320 | 3410 | 15360 | 0.80 | 16840 | 1.85 | 24240
4 6.25 247 | 3110 | 11860 | 1.05 | 16200 | 1.96 | 18000
54 | 180 | 2840 | 8640| 132 | 15150 | 217 | 12270
60 | .356 l 2060 | 12820 | 0.64 | 17540 | 1.30 | 26540
3 5.0 I 258 1830 | o 0.79 | 16980 | 1.37 | 18630
41 | 270 | 16%0 | 6120 107 | 15950 | 151 | 11520




BEAM SAFE LOADS—FIBER STRESS 18,000

BEAMS

Avvowasre Unirorm Loap 15¥ Trousanps or Pounps

when sections are braced against lateral deflection.

ble onl{
'or unbr sections safe loads must be reduced, see page 101,

A

Maximum Bending Stress, 18,000 Pounds per Square Inch
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CARNEGIE STEEL COMPANY

BEAMS
Avrrowaste Uxirorm Loap 18y Trousanps or Pounps

Applicable only when sections are braced against lateral deflection.

'or un sections safe loads must be reduced, see page 101,

Maximum Bending Stress, 18,000 Pounds per Square Inch
| Depth and Weight of SBections - g
s"'—,,,“ 20 Inch 18 Inch g‘z‘s
Fect 514 04| 90 [ 85 | 80 7505 R

lh-. Ilu. Ihc. l I Ibs. | Ibs. | lbs. | lbs. |
5 L0384, A g 303, .3 | 240.0 308.4 | 278,0 0.47
6 319. .3 2ss.0 252.7243, MWQ 227042615 2a1.0 | 0.67
7 |282.6274.2265.8257.4251.9.216.6208.1200.5 239.3231.7224.1317.5 0.91
8 24? 2239 9'232 ?{225 2&219 9 139.5|182 l 175, 4-3)9 202 196.1190.3) 1.19
9 95.5168.5161.9155.9 186.1/180. 17431&9 1.51
10 197 5102 0‘18& 176.0 151.6/145.7140.3 167.5162.2156.9152.2] 1.86
11 [179. 8174 5159 1163.8160. 0137 132.5127.6152 !4? 5-'142. 138.!] 2.256
12 [164.8160.0155.0150.2146.6126.3(121.411 89.139 130.8126.9 2.68
13 |152.2147. .r|143 1138, 3135.3 116 6{112 1108.0128.9124.8120.71117.1 3.15
14 141.3137.1132, 9128.7125.7 108.3104,1/100. ?Illg 7 112.1/108.7| 3.65
15 [131.9128.0124.0120. 1’11?.3 101.1 97,1 93.6/1 61015 4.19
16 f123. 6‘120 1116.3 1128110 0| 94. 01.1] 87.7/104, 05.1/| 4.77
17 [116.4112.9109.4(106.0 | 0.2 85.7| 82.6] 98. 80.6/ 5.38
18 _109 9106.6 103.4/100.1 .2 80.9 78.0) 93.1 846 6.03
19 [104. 1!101 0 97.9 94, S. 926 79.8 76.7 73.9 88, 80,1 6.72
20 | 980 96.0| 93.0 00.1 8K ol 75. ‘mﬁ 70.2 83. 76.1 7.45
21 § 94.2 91.4' 88.6/ 85.8 83.8 72.2 60.4 66.8 79. 72.? 8.21
22 | 89.9 87.2 84.0 819 S0.0 689 66,2 63.5 76. 69.2 9.01
23 | 86.0 83.5 80.9 783 76.5 65.9 63.3 61 72‘5 662 085
24 | 824 80.0 77.5 75.1 73.3 63.2 60.7 58.5 69. 63.4 10,73
25 | 79.1 76.8 T4.4 72.1i 7'lllll~t 60.6 58.3 56.1 67.0| 60.9 11.64
26 ?'6.l| 73.8 71.6/ 69.3 67,7 583 50.0 54.0/ 64.4 68.6112.59
27 .1 73.3| 71.11 68.9 66.7 65.2 56.2 54.{5 52,0f 62.1 56.4/13.67
28 ?0.% 68.6) 66.4 64.4 62.8 54.2 52.0 50.1) 59, 54.4 14.60
20 | 68.2 60.2 64.2) 62,1 60.7| 52.3] 50.2| 48.4| 57. 52.5‘15.66
30 353 Mi 62.0 60.1/ 58.Ti' 50.5| 48.6 46.8| H5. fl().?!llﬂ.':'ﬁ
31 | 63.8 61.9 60.0 58.1 56.8 48.9' -l'.T.[Jr 45.3) 54.0 49.1 17.89
32 | 61.8 60.0, 58,1 56.3 55.0r 4'1".4.JI 45.5 43.0 52.4 47.6 19.07
33 | 599l 58.2 56.4] 54.6 533 45.9 44.2 42.5) ws wi 2028
34 | 58.2 56.5 54.7 53.0) 51.8 44.6 42.0 413 4. sn | 2153
35 | 56.5 54.8 53, 51.5’ 50.3I 43.3 -il.ﬂi 40.1) a9 4. (2281
36 549[ 53.3 517 50.1 48.9 42.1! 40.5 30.0| 4.5 | 451 | 436 | 423 2413
37 | 5.5 | 510 | 50.3 | 48T | 47.6 | 410 | 30,4 | 37,0 || 453 | 430 | 424 | 412 25,49
38 | s2.a | s0.5 | 400 ‘ o4 | 403 | 399 | 38,3 | 800 | 441 | @7 | 413 | w00 (26,80
39 | 0.7 | w2 | ¢y | 4o | a5 | 38,0 | 37.4 | 30,0 28,32
40 | 404 | 48.0 | 405 | 450 | 440 | 3T.0 | 304 | 3D I 20.79
| 1 |

41 | a2 | ¢8| 454 | 440 | 420 | 37.0 | 383 | 32 | 31.30
42 | 47 | 457 | 443 | w20 | 410 | 360 | .7 | 334 32.85

lauinhnnpperhﬂumultmurﬂl i i llowable shear in webs,

horizontal lines 2o dallani®

Loads below
For maximum safe loads, e uﬁuuwmu Moments and Web Resistances.
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BEAM SAFE LOADS—FIBER STRESS 18,000

BEAMS
AvrowaprLe Uxtrorm Loap v Trousaxps or Pouxns
Agpllcnblo ou!{ when sections are braced against lateral deflection.

sections safe loads must be reduced, see page 101.

Maximum Bending Stress, 18,000 Pounds per Square Inch

'or unb
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CARNEGIE STEEL COMPANY

BEAMS

Avvowasre UxrrorM Loap 1x THousanps or Pouxps

bm when sections are braced against lateral deflection.
sections safe loads must be reduced, see page 101.

Maximum Bending Stress, 18,000 Pounds per Square Inch
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uce maximum allowable shear in webs,

excessive deflections
Bending Moments and Web Resistances,

i

Loads sbove u; horizontal lines will
Loads below Ia;”:r'hmimhllinutﬂl o

For maximum safe loads, see tables of
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BEAM SAFE LOADS—FIBER STRESS 18,000

BEAMS

AvrowasLe UnmrorM Loap 1N THousaNDs oF Pounps

Applicable onl
or unh

when sections are braced
sections safe loads must be reduced, see page 101.

Aaflactl

lateral

Maximum Bending Stress, 18,000 Pounds per Square Inch

| Depth and Weight of Sections ]| s
Spm | - - -
-, 9 Inch gx §lnch 7 Inch 2
Feet | 35 | 30 | 25 | 218 |l 25.5 | 23 | 205 | 184 | 20 | 175 | 153 E
Ibs. Ibs. I Ibs. | Ibs. | Ibs. | Ibs. | Iba. | Ibe. || Ibs. | Iba. | lbe.
l_ 156.4 | 1021 75.6
2 TIBd | ama | sss T02.T | sz | er0 TL.O | _ss.0 | 420 | 0.07
3 | 98.9 [D0.1 BL3 | s0 | 681 64.2 00.2 |_sis | 47.9 (445 [41.4 | 017
4 | 74.2|67.6 | 00. 6| 51.0 | 48.1 | 45.2 [42.7 | 36.0 | 33.4 | 31.1 | 0.30
5 | 59.4|54.1 |48.8 | 45.3 | 40.8 | 38.5 | 36.1 | 34.1 | 28.8 [ 26.7 | 24.8 | 0.47
|}
6 | 49.5|45.1 (40.6 |37.7 | 34.0(32.130.1|28.4] 24.0| 223 | 20.7 | 0.67
7 || 42.4138.6 |34.8(32.4| 20.2|27.5|25.8| 24.4 |20.5 19.1 | 17.7 | 0.91
8 || 37.1|33.8|30.5|283 | 25.5|24.1/22.6|21.318.0|16.7(155 | 1.19
9 | 33.0/30.0|27.1|252( 22,7 | 21.4 | 20.1 | 19.0 | 16.0 | 14.8 | 13.8 | 1.51
10 29.7 | 27.0 | 24.4 22.6‘ 20.4)19.3 | 18.1 |17.1 144 113.4 | 124 | 1.86
11 27.0|24.6 222|206 18.6 | 17.5{16.4|15.518.1|12.1(11.3 | 2.25
12 | 24,7 | 22.5|20.3|18.9 | 17.0 | 16.0 | 15.1 | 14.2 | 12,0 | 11.1 | 10.4 & 2.68
13 | 22.8|20.8(18.8|17.4( 15.7|14.8|13.9|13.1 [ 11,1 | 103 wo | 3.15
14 | 21.2(19:3 (17.4 | 16:2 | 14.6 | 13.7 | 12.0|12.2 | 103 | #s | #0 | 3.65
15 | 19.8|18.0 163 | 15,0 [1e | 12 120 | 14 | o0 | a9 | s | 419
16 | 18.5(16.9(15.2 |14.2 | 128 | 120 | 113 | 107 | 00 | sa | 7.8 | 4.77
17 [17.5 | 189 | 143 | 138 | 130 | 1.3 | 100 | 20,0 I | 5.38
18 | 16.5 | 18.0 | 126 | 126 | 11,3 | 107 | 100 | 0.8 | | 6.03
19 | 156 | 12 | 138 | 110 | | | 6.72
20 % 148 ! 338 ! 133 ! n.a 7.45
Depth and Weight of Sections [5
Span : 32
in 6 Inch 5 Inch I 4 Inch [ 8Inch [ -
Feet | 17.25]14.76 | 125 | 14.75[12.25| 10 | 10.5 | 0.5]| 85| 7.7| 7.5) 65 6.7 | |
Ibe. | Toe. | iba. | te. | ibe. | the. | Tbs. | Ibs.| Ibe. | 1bs. | Ibe. | Ibs.| Ibe. |
o VR T
|_87.0 | 404 | 0.3 | ane | |_38.4 313 34.8 182 |od.1 181 |12.3 |0.02
2 | 3107476 sea | TOT BIT sy [B1T WITEOT711510.7907|0.07
3 | 347|318 200 24.1 218 19.3| 14.2 13.412.611.9, 7.7 7.1 6.6 [0.17
4 128.0/23.8 21.8/18.1/16.2 145)10.8 10.00 9.5 3.9}' 5.8 5.3 5.0 [0.30
5 [20.8/191|17.4 !| 144 130 116 85| 80 7.6" 7.2| 4.6/ 4.3(40 ﬂo_r;
6 (17.3/15.9!14.5 ‘!12.0 m.ss.t 071 71 6.7| 6.3 6.0 3.0 | 5.0 | 3.3 0.67
7 (149136124 i lgg g‘: | ?; l.81 5.7} 54 5.1 3.3 | 8.0 | 2.8 |0.91
g [13.0/11.9|10.9 - .1 | 53 | 5.0 4. . % .5 [ 1.
9 111.6(10.6| 9.7| 80| 7.2| 64| «7 |45 :.:l:.: o '1.15?
10 [(10.4] 95| 8.7 7.2 | 65 |68 | 43 | 40|28 ‘ 30 1.86
11 | 95| 87| 79 Hiaa: ] as | s | | 2.25
12 [ e | 70 | 72 |' 6o | 54 | 4p | | | 2.68
18 | so | 7a |7 | | 3.15
14 & 74 | 68 ! o3 ! ! P '3.65
Loads above upper horizontal lines will p llowable shear in webs.
Loads below lower horisontal lines will prod deflecti iy
For maximum safe loads, see tables of Maximum Bending M and Web Resist,
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CARNEGIE STEEL COMPANY

CHANNELS

AvvowasrLe Untrorm Loap 1N THovusaxps oF Pouxbps

Applicable only when sections are braced against lateral deflection,
or unbraca(i sections safe loads must be reduced, see page 101,

Maximum Bending Stress, 18,000 Pounds per Square Inch

:I Depth and Weight of Sections -] 5
E ad 15 Inch 13 Inch
Feet | 55 | 50 | 45 | 40 40 | 37 | 35 |31 i
lbs. | Ibs. | lba. | lbs. Iba. | lha. | Ibe. | lbe.
]
1, 293.0 | 257.8 | 233.5 | 187.2 L0 | 174.7
3 (2288214 : 71510 | 1 }m 1685 | 130.5 | 7.0 | 0.17
4 [171.6/160.7/149.5138.5127.5, 1125.2T19.5/115.7 109.0| 0.30
5 (137.3]128.5119. 110.8’102. 1100.2) 95.8| 92,6 87.7| 0,47
6 [114.4107.1 .4 X .0 83.5| 79.7 77.1.} 73.1']| 0.67
7 | 981 B 79.2 729 82,5 77.0| 71.6/ 68.3 66.1 02.6-| 0.91
8 : 72.2 67.4 62.6| 59.7 57.8* 54.8 1.19
9 64.2 50.0| 55,7 53.1 51.4 48.7| 1.51
10 57.8 53.9, 50.1 47.B| 46.3i 43.8 1.86
11 52.5 49.0 45.5| 43.5/ 42.1 39.9] 2.25
12 | 48,1 44.9 41.7| 39.8 38.8/ 36.5| 2.68
13 | 44.4 41.6 38.5| 36.8 35.6 33.7| 3.15
14 41,3 38.5 35.8/ 34.1| 33.1 31.3| 3.65
15 38.5| 35.0| 33.4 31.9) 30.9 20.2] 4.19
16 36.1 33.7| 31.3| 20.9| 28.9 27.4] 477
17 4| 34.0/ 31.7| 20.5( 28.1| 27.2| 25.8{ 5.38
~18 32.1] 30.0| 27.8) 26.6] 25.7| 24.4 6.03
;19 30.4 284 26.4 25.2 244 23.1) 6.72
20 28.9 27.0| 25.0, 23.9, 23.1 21.9] 7.45
2 | 8 27.5 257 23.9 22.8 22.0 209| 8.21
22 7] 28.3| 24.5| 22. 21.7 21.0 19.9 9.01
23 21.7| 25.1| 23.4| 21.8 20.8 20.1| 19.1 9.85
24 20.8| 241 | 22.8 | 200 | 10.0 | 1903 | 182 [10.73
25 20.0] 23 | 21,6 | 200 | 191 | 188 | 178 11,64
26 19.2 22.2 | 207 | 193 | 184 | 17,8 | 100 (12,59
27 AB5| 214 | 00 | 1ee | 177 | a7a | a2 (13567
28 179 | 2000 | 103 | 170 | 17 | 108 | asr (14,60
20 | 17.2 15.66
30 10.7 | | 16.76
31 | 105 | 160 | 17.89
32 # a3 ! 159 ! 156 | ! '19.07
Loads above upper | lines will prod llowable shear in webs,
Loads below lower horizontal lines will produce excessive deflecti
For maximum safe loads, see tables of Maximum Bending Moments and Web Resistances.

114




BEAM SAFE LOADS—FIBER STRESS 18,000

CHANNELS

AvrowasLE Unirorm Loap 1N TrHousaxps or Pounps

Ag‘plicahie only when sections are braced against lateral deflection.
or unbraced sections safe loads must be reduced, see page 101.

Maximum Bending Stress, 18,000 Pounds per Square Inch

. Depth and Weight of Sections I o
fown | 12 Inch I 10 Inch !i'g-a-""
Feet | 40/ | 85 | 30 | 25 | 207 | 35|su|2s|2ui15‘3|:§§

Ibe. | Ibs. | lbe. Ibe. Ibs. | Ibs. Ibs. | Ibs. | Ibe. Ibs. f
=== I I —

I ] | I

i s17.a | ssm0 | | 190.8 | 181.5 l 120.2 | l |

2 1065 1788 1469 nLs 'T38.3 123.6 1059 o0 | sr.6 07
3 1310 119.2 T07.5 D5.7 |_sos | 92.2 | 82.4 | 726 (628 [53.5 | 0.17
4 || 983 | 89.4 | 80.6 | 71. 64.1 | 69.1 | 61.8 | 54.4 | 47.1 | 40.1 | 0.30
5 | 786 | 71.5 | 64.5 | 57.4 | 51.2 | 55.3 | 49.4 | 4315 | 377 | 321 | 0.47
6 | 655 | 59.6 | 53.7 | 47.8 42.?‘ 46.1 | 41.2 | 363 | 31.4 | 26.8 | 0.67
§| 9T | 37463 49 530 | e %03 (M3 B2 By 0w
8 i A £ 2. A 5 A r - LTk

9 | 437|397 | 35.8 | 31.9 | 28.5 | 30.7 | 275 | 242 | 209 | 17.8 | 1.51
10 |J| 39.3 | 35.8 | 82.2 | 28.7 | 25.8 | 27.7 | 247 | 21.8 | 18.8 [ 16.1 | 1.86
11 | 357 | 325|203 | 261|233 | 251 | 2255 [ 19.8 | 17.1 | 146 | 2.25
12 I 32.8 | 2_9_.8 | 26.9 | 23.9 | 21.4 | 23.0 | 20.6 | 18.1 | 15.7 | 134 | 2.68
13 | 0 | 353 | 330 | 305 | 185 | 108 | 177 | 156 | 133 11 | 365
15 | 202 8.8 | 215 | 19.1 | 17.1 l 184 | 16,5 | 14.5 | 126 | 10.7 ‘: 4.19
16 i 24.6 [ 223 20.2 | 179 | 16.0 |, 17.3 | 15,4 | 13.6 11.B| 10.0 | 4.77
17 23.1 | 21.0 | 19.0 | 16.9 | 15.1 |I 16.3 | 14.5 | 12.8 | 11.1 9.4 !! 5.38
18 | 218 19.2 1;.9 159 | 14.2 | 15.4 | 137 | 121 | 10.5 | 8.9 | 6.03
19 || 20.7 | 18.8 | 17.0 | 15.1 | 13.5 | 14.0 13.0 1.5 9.9 5.4 6.72
20 | 19.7 | 17.9 | 16.1 l 14.4 | 12.8 | 13.8 12.4 10.9 9.4 8.0 | 7.45

1
21 | 187 1170 154 | 137 | 122 | s | aa | wa | 0o | re | 831
22 1170 [ 162 14.7 | 130 1o || 126 1.3 0.9 8.6 73 |£I.Dl
23 |i 171 15.8 14.0 12.5 LY | 9.86
24 || 164 [aga ket 120 | 107 | 10,73
25 4 15.7 | 1.3 12.9 | 115 10.2 | 11.64
26 | wa | 18 | 24 | 1o | o0 | |12.59

Loads above upper horizontal lines will produce maximum allowable shear in webs,
Loads below lower horizontal lines will prod ive deflecti
For maximum safe loads see tables of Maximum Bending Moments and Web Resistances.
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BEAM SAFE LOADS—FIBER STRESS 18,000

MISCELLANEOUS BEAMS
AvrowasLe Unirorm Loap v Tuousaxps or Pounps
Applicable only when sections are braced against lateral deflection
'or unbraced sections safe loads must be reduced, see page 101,
Maximum Bending Stress, 18,000 Pounds per Square Inch
H BEAMS
- Depth and Weight of Sections Coeff-
Span cienis
Fmt 8 Inch | 6 Inch 5Inch | 4 Inch of
= | 87.7 Ib, | 34.31b. ] 32,6 1b. | 26.71b. | 24.11b, | 2281b. | 18.91b. | 13.8 Ib, ﬁmo-
0.6
3 | o 3.0 | s | 21.4 0.17
4 I 00.6 72.0 474 |_w.o 6.0 385 | 16.0 0.30
5 725 37.9 36.1 35.2 22.8 12.8 0.47
| ] ﬁ.n
6 60.4 57.7 | . 31.6 30.1 20.3 19.0 10.7 | 0.67
7 | 518 | 405 | 483 | 271 | 258 | 251 | 183 | 9.2 091
8 | 453 | 433 | 423 | 237 | 226 | 220 | 143 5.0 1.19
9 | 403 | 385 | 378 | 211 20.1 | 19.6 | 12.7 1.1 1.51
10 36.2 346 | 338 19.0 18.1 ! 176 | ua 0.4 1.86
1
11 820 | 315 | 30.8 | Tar2 | 1ee | 1m0 104 | 2,25
12 |1 30,2 | 289, | 282 | 158 | 1o W7 05 | 2.68
13 | 279 26.6 26.0 14.8 12,0 13.8 | 3.15
14 | 289 | 247 | 242 | s | me | e | 3.65
15 I 4.3 3.1 .8 | 4.19
16 | ma a6 | a3 | 477
17 31,3 20.4 15,0 5.38
18 20,1 19.2 18.8 ] 6.03
CROSS TIE SECTIONS
Span Depth and Weight of Sections g _:! *Coefficients
m 5.5 Inch 5.5 Inch 4.25 Inch 4 Inch of
Feet 240 Pounds | 20.0 Pounds | 14.5 Pounds | 0.4 Pounds | Deflection
{ 49.5 35.5 14.6
3 454 3.0 BT 100 | 047
4 ! 34.0 29.2 16.5 7.5 0.30
5 | 272 23.4 13.2 6.0 l 0.47
6 22.7 19.5 11.0 5.0 I 0.67
7 19.4 16.7 0.4 4.3 | 0.01
8 17.0 148" || %%ngl px | NS 1ae
9 15.1 13.0 7.3 3.3 | 1.51
10 | 13.6 11.7 (X 3.0 | 1.86
11 124 10.6 .o | 225
12 | 113 0.7 i 2.68
1 13 10.8 0.0 3.15
i 14 ‘ 0.7 8.3 | 3.65
[ Losds above upper horizsontal lines will produce maximum allowable shear in webs.
mhlnm,i“wl L 1 im'i!.l'-. 1, Y 1.4 *
*To obtain deflections divide Coefficient by twice the distance of neutral axis from extreme
fiber obtained from table from Elements of Cross Tie Sections.

|
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CARNEGIE STEEL COMPANY

Maximum Bending Stress, 18,000 Pounds per Square Inch

UNEQUAL ANGLES
Neutral Axis Parallel to Shorter Leg
Avowapre Uxmrorm Loap 1x Trousaxps oF Pouxps
Applicable only when sections are rigidly secured against lateral deflection

1 Foot | Maximum Span 1 Foot | Maximum Span
_— Thick- Span | 360 x Deflection Goe, | Thick- 360 x Deflection
Tocbes | footee | sute | ude | Length | | Toches | Safe | Safe | Length
{.] (] " e 1
i Load | Load ' Feet Load ‘ Load ’ Feet
1 18132 90.47 i 19.2 |1 | 9396 | 7.02 | 13.4
| e [171.24) 891 | 19.2 165 | 8892  6.61 | 135
T% 16092 834 | 19.3 7% | 83.76 | 6.19 | 13.5
135 |150.60| 7.77 | 10.4 134, | 78.60 | 578 | 13.6
8% [14004) 7.9 | 195 % |73.20| 535 | 137
%6 Uge [120.24] 6.61 | 10.5 14, | 67.80 | 4.02 | 13.8
%  [118.44 603 | 196 |6 x3!§ 6 6228 449 | 139
Yie | 107.40 545 | 19.7 %a !56.64‘ 4.07 | 139
1 | 96,24 4.86 | 10.8 % | 50.88 | 3.63 | 14.0
Tao 34.34| 4.27 | 199 %o | 4500 | 3.9 [ 141
3% | 39. 275 | 14.
sy 10535 S8 | 174 Ho |3288 | 230 | 143
% 146,16 837 | 175 |
4, [186.80 7.80 | 17.56 7% | 59.88 | 5.08 | 1L8
% |127.32] 7.22 | 17.7 19, | 56.28 | 474 | 11.9
X315 1l4e 117.60 6.64 | 17.7 % |5244 | 439 | 120
8% | 107.76 6.06 | 17.8 ( 14s 4860 404 | 120
%e | 97.80| 547 | 179 |6 x4 | 8% | 4476 3.70 | 121
% | 87.72| 4.88 | 180 | %e | 4068 334 122
Mo | 77.40) 428 | 181 :,2 gg.g g.:g ig:j
1 12696 8.25 | 154 s ; : l :
1%, [120,00] 7.78 | 15.4 % 2s.ns| 235 | i
% 11304 7.28 | 155 .
185, |105.84| 6.78 | 156 sl & | s
% 98.64 6.20 | 15.7 % | 5136 441 | 16
x315 e | 91.20) 579 | 158 1, | 47084 | €06 | 107
| % | 83.64] 528 | 159 » : y :
s o [iann % | 43.80 3.71 | 11.8
Bl o Sl s x315 %o |30.84 335 | 119
| % | 6816 426 160 % 3588 300 | 120
| %o | 6012 373 | 161 | %, | 3168 263 | 121
5 l 5196 3.21 | 16.2 | %' |2748 226 | 121
1 96.24 7.02 | 13.7 | 84 | 2328 191 | 12.2
1%, | 9108 650 | 138 | ' !
% | 85.80| 6.18 | 139 | 1% | 53.90 475 | 112
35, | 8040, 5.76 | 14.0 | % | 4992 441 113
8 | 7500 535 | 14.0 4e | 4632 407 | 11.4
x4 | 4 | 6036, 492 | 14.1 % | 4260  3.72 | 115
B4 63.72| 440 | 14.2 |5 x3 | % [38.76 | 335 | 11.6
e | B7.06 406 143 | % |3492 3.00 | 116
o 52,08| 3.63 144 | %e |3006 | 264 | 117
Te | 4596 3.18 | 14.5 3 | 26.88 | 2.28 | 11.8
L 30.84| 2.74 | 145 | e | 2268 | 101 | 119
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BEAM SAFE LOADS—FIBER STRESS 18,000

ArvowasLe Unirorm Loap 1N Taousanps oF Pounbps

UNEQUAL ANGLES
Neutral Axis Parallel to Longer Leg

Applicable only when sections are rigidly secured against lateral deflection
Maximum Bending Stress, 18,000 Pounds per Square Inch

1 Foot | Maximum Span | 1 Foot | Maximum Span
. Thick- Span | 360 x Deflection | e Thick- Spun | 360 x Deflection
< ness, Im;él ness,
Inches | gafe Safe | Length, Inches | gafe Safe | Length,
Load | Load | Feet Load | Toad | Feet
1 |107.04) 6.87 | 156 1 |34s0 391 89
15, 10116 6.47 | 15.6 %4 3288 366 | 90
| 75 | 95.28| 8.086 | 157 % |3108 343 | 01
| 1%, | 80.28 5% 15.8 1, | 2016 3.1 g.;
| 83.16| 5. 15.9 % 2724 296 k
8 x6 | 1, ! 76.92 4.82 | 16.0 | 14 2532 | 2.72 | 93
| 8 | 70.56| 4.40 | 160 6 x31¢ B | 23.28 248 | 0.4
Yie | 64.08| 3.08 | 16.1 | %o | 2124 | 225 | 05
1% | 57.48 3.55 | 18.2 % 1008 200 | 9.6
Ye | 50.76 312 | 163 ‘ ;,zn :g.g& 176 | 96
1.51 | 9.7
1 36.24| 3.02 | 0.2 | . .
155, | 34.20| 367 | 93 | Ha | 1248 | 127 | 9.8
% | 3228 343 | 9.4 | |
18,  30.24| 319 | 95 7% 3972 398 100
. % | 23.210' 204 | 96 ;:’u g‘i_.g‘z} g.ig :g.;
X314 14 @ 26.04| 260 | 97 ! .
i 8% | 2400 246 | 97 L 14, | 32.28 | 315 102
%e | 21.84| 222 0.9 x4 B 20.76 | 2.80 | 103
by 10.68 198 | 9.9 %y | 2712 | 261 | 10.4
TAe 17.52, 1.756 | 100 3} g:;g gﬁ :g-g
a & i A
i g-gﬁl o ) % 1884 177 ‘ 10.6
60| 3. :
% | 3168 342 | 93 |
18, | 2076| 319 | 9.3 }g,. 3 el 4 g‘g
LA | 2772 204 | 94 %" 2664 | 298 | 90
7 x314| 4. 2568 271 | 95 e | 2672 | 273 | 04
a5 2364 247 | 98 o (F=i = ¥
% | 22.80 | 250 | 9.1
%e | 21.60| 223 | 97 %e | 2076 | 226 | 9.2
Yo | 19.44) 200 | 97 5 yaif 3 | 1872 | 202 | 93
%e | 17.28) 175 | 09 The | 1668 | 178 | 94
4% 15.12| 1.52 9.9 4 1452 | 154 | 95
1 4548 4.49 | 101 %e |12.24 | 1.20 | 0.5
15 | 43.08 4.21 | 10.2
% | 4068 3.95 | 103 e | 2088 | 278 | 7.7
| %4 | 38.16 3.68 | 10.4 % (1956 | 288 | 7.7
| % 35.64 341 | 105 14 (1812 | 232 | 7.8
6 x4 | M4 | 332 314 | 105 % |1668 212 | 7.9
5 | 3048 287 | 108 5 x3 | %e¢ |152¢4 191 | 80
% | 27.72| 250 | 107 % |1380| 171 | 81
% | 2496] 232 | 108 | Ye (1224 | 151 | 8.1
e | 22,20 204 | 109 | % |1068 | 130 | 8.2
% | 19.20| 1.75 | 110 % | 000 108 | 83
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CARNEGIE STEEL COMPANY

Neutral Axis Parallel to Shorter Leg
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Maximum Bending Stress, 18,000 Pounds per Square Inch

Inches

Avrowasre Unirorym Loap 1x Trousanps oF Pounps

I Thick-

Tefeielef Fofefaled Fafalslafs Fafaislsis Teislefz

Applicable only when sections are rigidly secured against lateral deflection

Size,
Inches

3 2

- -

314x3
314x214
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BEAM SAFE LOADS—FIBER STRESS 18,000

UNEQUAL ANGLES
Neutral Axis Parallel to Longer Leg
Arvvowapre Uxtrorm Loap 15 THousaxps oF Pouxps

Applicable only when sections are rigidly secured against lateral deflection.

Maximum Bending Stress, 18,000 Pounds per Square Inch
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CARNEGIE STEEL COMPANY

EQUAL ANGLES
Neutrnl Axis Parallel to Either Leg
ArvowasLe Unirorm Loap 1¥ THousaxps or Pounbps

Applicable only when sections are rigidly secured against lateral deflection
Maximum Bending Stress, 18,000 Pounds per Square Inch

1 Foot | Maximum Span | 1 Foot | Maximum
Goo, | Thicke | Spuu | 300% Defectin | | pyy | Spen ‘m;'mm
Inches | ooty [“hate | Sat Length, | laches Inches | Safe | ol th
Tosd | Load | Feet Lot | Taax | Re
1% 21036 1051 | 200 : 184 | 27.00 | 3.24 | 83
114 [200.04| 096 | 20.1 % |2332| 301 | 84
v o | 2352 | 276 | 85
1 180.60| 9.40 | 20.2 S| 2o
1%9 [179.04] 884 | 20.2 8, | 1980 | 220 | &7
% |10824| 8328 | 203 fuadls P¢ | 1980 | 308 | 87
x8 8, [167.32| 7.71 | 20.4 ¢ 14¢ |15:84 | 1.80 | B.8
3 |146.28| 7.14:| 20.5 8, | 13.80 1.55 | 89
il4e | 135.00| 6.56 | 20.6 We | 1176 | 131 | 90
% |123.60| 5.98 | 20.7 iy 948 | 105°| 9.1
%e |112.08] 541 | 207 5% |1560| 218 | 7.2
1 | 100.44| 4.83 | 20.8 | Mo |1428)| 195 | 73
bo | |u B
604 | 14.8 | 7 g B3
Yo | 9732 654 | 149 %' | 998 | 132 | 7.6
e | 97.33 852 | 112 | 7.8
% | 0156| 612 | 150 | 7 | 698 | 090 | 77
14 | 85.80| 5.70 | 15.0 : : :
79.92| 520 | 15.1 14 876 | 145 | 6.1
x6 14e | 74.04] 4.87 15.2 | e 7.80 | 1.27 6.2
- 8 6.84 | 1.10 62
67.92| 444 | 153 fy, 0010l g, | 576 | 092 | 63
%e | 61.68 402 | 15.4 i 468 | 074 | 64
14 55.32| 3.68 | 15.5 % | 360 055 | 6.5
%e | 48.84| 3.14 | 155 1y 2.40 | 037 | 6.6
ﬁ 42,36 2.71 15.6 ‘ L1 s 2‘% 1 _% :_g
1 80.60| 5.73 | 12.1 ; ko "
1%, | 65.88| 530 | 12.2 2 x2 s [0.00 | 82 |E3%
% 62.04| 505 | 123 %. 228 | .48 | 51
g, | 58.20| 4.71 | 12.4 1 156 | 30 | 5.2
5436 436 | 125 e | 360 | .87 | 42
x5 | 14, | 50.40| 402 | 125 W | 32| 74| a2
6y 4632| 368 | 126 |, .| %, | 276 | 64 | 43
%e | 42.12] 332 | 12.7 A ;; f.gg gg ﬁ
1% 37.80| 296 | 12.8 s ; Z
e | 33.48| 2.61 | 12,9 | Y 120 | .26 | 4.6
i 20,04, 2,25 | 12.9 8 228 | .64 | 3.5
Be | 194 | .54 | 3.6
13, | 36.12| 872 | 97 liygx11 i 1.61 | .44 | 87
8 33.72| 345 | 9.8 #g | 1.25| 88 | 3.8
114, | 31.32| 318 | 9.8 1 0.88 | .22 | 39
28.80| 2.91 9.9 5 1.31 44 | 30
x4 | %o | 2638] 263 | 200}, . " | 10a| 38 | 30
1% 23.64| 2.34 | 101 n. 085| 27 | 31
% | 2100 206 | 102 059 | 18 | 32
% 18.24| 178 | 102 | 067 | .28 | 24
Be | 1548 150 | 103 1 x1 ﬁ. 053 | 22 | 24
% 1260/ 1.21 | 104 | 037 a5 | 25
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BEAM SAFE LOADS—FIBER STRESS 18,000

AvrvowasrLe Uxmorm Loap v Trousaxps or Pounps
Applicable only when sections are rigidly secured against lateral deflection.

TEES AND ZEES
Neutral Axis Parallel to Flanges

Maximum Bending Stress, 18,000 Pounds per Square Inch

TEES
.| 1Foot | Maximum oy T 5ok | Mt A
nﬂ;ﬂ‘:;g"‘ Span | 300 s Defieciion e w;grm Spen | 360 & Deflochon
'imn. | Stom, | Foot
Ip ds | Safe | Safe |Length, | . fs| Safe | Safo |Length,
o s T B :r S Ll o Wl
u;,-.xm! 19.8 | 59.40 | 3.50 | 17.0 fl x3 | 115 [1272| 159 | 80
| 4 x5 | 153 | 37.56 | 3.05 | 123
4 X% | 13512434 | 240 | 101 b, o5 | 1190 2006 | 233 | 125 |
4 x4 [ 10.5 | 1896 | 1.85 103 | x434 14.4 | 3048 | 272 112 |
3 x3 | 7.8 1032 136 | 7.6 |4 xdlg 112 | 2376 | 208 | 114
3 x3 | 67 | 888 | 118 | 7.7 x3 3-2 10.80 | 1.36 | 7.9
2323 64 | 708 | 1| 62§ T, 5| 2| 1T 67 |
2)4x2}4| 55 | 600| 005 | 63 |4 x214 7.2 | 636 004 | 6.8
214x2%| 4.9 | 492 | 0.88 5.6 -h”xz}ﬁ 6.1 | 6.24 | 0.96 6.5
214x2 : J b z x3 6.1 8.64 | 1.16 T4
2%‘2}‘ o 3:“ °:7 57 Wix2 | 2145) 234 | 048 | 40
% 43 | 3721 075 | 50 fy1ex114l 1.25| 064 | 019 | 33
2 x2 356 312|062 | 50 li}x 3| o088 017 030 | 17
ZEES
1 Foot | M : ! 1 Foot | Maximum Span
Despifl: s Thick- | Span | 3060 x Deflection | D:';:E 5 | Thick- Span | 360 x Deflection
Flane, |foches | Safe | Safe Plange, | Jiche
% Safe | Safe | Length,
Inches Load | Load | Feet | Toches o W i s
814 x3% 122 :ggg }:g 11.0 415 x3%a | % | 8712 I 11.80 | 7.4
6110x3% 4 a A i 10.9 41 x3 1 79.80 | 10.97
6 ‘x3is| % 16848 15068 107 | “aie| % |7200|1014| 73
616 x3% | ie (169.20 | 1543 | 11.0 [\ vou | o | 7416|1008 7.4
640X3%0 %5 (153.84 | 14.18 | 109 | . g : ;
6 x31% | %e (138.60| 1201 | 10.7 'Wuﬂ% 1% |66.00 9.08] 73
61 x3% | 1§ (134.64|12.28 | 11.0 { x8%0 | The |57.06| B.10| 7.2
6liexa%g Tie (117.06| 10,87 | 10.0 4% x3%e | % |56.04 | 750 | 7.4
x3% | 8% (10128 0.43 | 10.7 ‘m.xs% %o |46.92| 6.45| 7.3
5% x8% | 1% [134.40) 14.65| 02 [+ *YUe| % |37.68) 526| 7.3
BHMM. 8 124.08|13.60 | 9.1 L‘
114, [118.64| 1270 | 9.0 x28%
Bl x88 | 8 [114.84) 1252 9.2 | ﬂ,“ ’,f; ;;;: ;‘:: :":
5%ex3%a  %ia [103.44 1142 | 0.1 e : 4
5 x34| 15 |9216[1030| 9.0 e 3576 652| 55
51§ x3%% Tie 80.28! 9.73| 92 32‘% 8 30.84 574 54
5l40x3%4 3 | 76.68| 8.46| 9.1 Ham&] 5 |28.56| 521 55
5 x3% | % | 6408] 716! 9.0 x21444 3% [2304] 420! 5.4
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CARNEQGIE STEEL COMPANY

BEAMS

Maxrvom Bexpixeg Moumexts Axp WEB RESISTANCES
Bending Stress 16,000 Pounds—Shearing Stress 10,000 Pounds

 —

Da&th Weight 'l'!m:klnen Maximum Web Resistance Miﬁl;l:.um » F.luii
[ Bendi . caction,
ot | Web  |Minimum| Web ” o'
Beam I-E::t Web | Moment | o) » 8 Bmfim Bearing | a=3Y
d t Mmax Vv fb a R
| Foot Pounds

Inches | Pounds | Inches | poynds | Pounds Feet |norSq. In, Inches | Pounds

120.0 798 | 334530 | 191520 | 6.99 13790 | 11.40 | 104560
24 115.0 737 | 326730 | 176880 | 7.39 13360 | 11.96 | 93550
110.0 675 | 318790 | 162000 | 7.87 12840 | 12.69 R2350
105.9 625 | 312300 | 150000 | 8.33 12350 | 13.44 73320

100.0 747 | 263530 | 179280 | 5.88 13430 | 11.87 | 05330

095.0 686 | 255720 | 164640 | 6.21 12940 | 12.55 84320
24 90.0 624 | 247790 | 149760 | 6.62 12340 | 13.45 73130
85.0 563 | 239080 | 185120 | 7.10 11620 | 14.66 62120
79.9 500 | 231920 | 120000 | 7.73 10680 | 16.46 HOTHO

100.0 873 | 210780 | 174600 | 5.04 15030 B.31 | 111550

95.0 .800 | 213290 | 160000 | 5.33 14670 8.63 W0750
20 90.0 726 | 208710 | 145200 | 5.69 14230 9.06 R7810
85.0 653 | 200220 | 130600 | 6.13 13700 9.60 76010
81.4 600 | 195510 | 120000 | 6.52 13230 | 10.12 | 67450

75.0 641 | 168470 | 128200 | 5.28 13590 9.71 74070
20 70.0 567 | 161800 | 113400 | 5.71 12890 | 10.52 62130
65.4 500 | 155930 | 100000 | 6.24 12070 | 11.57 51300

00.0 796 | 186140 | 143280 | 5.20 15090 743 | 96080
85.0 714 | 180240 | 128520 | 5.61 14630 7.80 83580

# 80.0 632 | 174340 | 113760 | 6.3 14070 8.29 71140
75.6 560 | 169150 | 100800 | 6.71 13440 8.80 | 60210
70.0 711 | 135930 | 127080 | 4.25 14620 7.81 83160
18 65.0 629 | 130030 | 113220 | 4.59 14050 8.1 70600

60.0 547 | 124120 | 98400 | 5.04 13310 9.03 | 58230
54.7 460 | 117860 | 82800 | 5.69 12230 | 10.22 45010

75.0 868 | 122170 | 130200 | 3.75 16010 5.62 | 100730
15 70.0 J70 | 117270 | 115500 | 4.06 15630 5.85 87230
65.0 672 | 112370 | 100800 | 4.46 15130 6.16 73730
60.8 590 | 108270 | 88500 | 4.89 14600 6.53 62430

55.0 648 90430 | 97200 | 3.72 | 14990 6.26 70430
50.0 550 85530 | 82500 | 4.15 | 14280 6.76 56030
45.0 452 80620 | 67800 | 4.76 13250 7.57 43430
42,9 410 78530 | 61500 | 5.11 12670 8.00 | 37650




BEAM SAFE LOADS—FIBER STRESS 16,000

BEAMS

Maxmom BEnDING MoMmENTS AND WEB RESISTANCES
Bending Stress 16,000 Pounds—Shearing Stress 10,000 Pounds

Dy | Weh | Tk doigam Wbl s 2
o ing | “web | Minimum| Web il B
Beam ‘ ‘oot Web Mumml| Sh:nr | Soan Buel:,linr_: Bearing = a=34
d | t | Mms| V| fb | a R
Inthu| Pounds | Toches | poongs | Pousds | Feet .lp,f‘a‘:_"f,,v Inches | Pounds
| L i
| 550 | .810 | 70070 | 97200 | 292 | 16430 | 430 | 86530
12 | 500 | 687 | 67030 82440 | 3.25 | 15970 | 4.51 | 71330

45.0 565 63130 67800 | 3.72 | 15320 4.83 @ 56270
40.8 460 | 59770 | 55200 | 4.33 14480 | 5.29 | 43300

39350
20710

12 | 350 | .428 | 50460 | 51360 | 3.93 | 14150 | 5.48
31.8 | .350 | 47960 42000 | 4.57 | 13060 | 6.19

40.0 741 42140 | 74100 2.27 16660 3.50 74080
10 | 350 | 504 | 38870 | 50400 | 262 | 16000 | 372 | 67330
300 | 447 | 35600 | 44700 | 3.9 | 15120 | 4.11 | 40560
310 32560 | 31000 4.20 | 13410 4.06 24950

N
e
o
=

35.0 724 32070 65160 2.02 16850 3.00 70130

o 30.0 561 30040 | 50490 238 16220 3.30 52320
25.0 897 27090 35730 | 3.08 15070 3.72 34410

| 21.8 200 25160 | 26100 | 3.86 13620 4.36 22720

| 255 532 22680 | 42560 213 16400 2.88 47970

s | 280 A4l 21390 | 35280 2.43 15860 3.05 38460
20.5 349 20080 | 27920 2.88 15030 3.32 28850

18.4 270 18960 | 21600 | 3.51 13870 3.97 20590

20,0 ABO 15980 | 31500 2.03 16310 2.54 38520
7 17.5 A45 14840 | 24150 | 2.46 15400 2797 28050
153 250 13800 | 17500 | 3.15 14150 3.20 18570

| 17.25 | 465 | 11560 | 27900 | 1.66 | 16770 | 2.08 | 38980
6 | 1475 | 343 | 10500 | 20580 | 2.06 | 15970 | 2.26 | 27390
12,50 | .230 | 9680 | 13800 @ 2.81 | 14480 | 264 | 16650

1475 | 494 8030 | 24700 | 1.30 | 17250 | 1.65 | 40470
5 12.25 | 347 7210 | 17350 | 1.66 | 16510 | 1.78 | 27200
10.0 210 6450 | 10500 | 2,46 | 14880 | 2.11 | 14840

10.5 A00 4720 | 16000 1.18 17270 1.32 | 31080
4 9.5 326 4460 | 13040 | 1.37 16870 1.37 24750
8.5 263 4200 | 10120 1.86 16260 1.46 18510
7.9 190 3980 7600 | 2.09 15350 1.61 13120

7.5 349 2560 | 10470 | 0.98 17610 | 096 | 25970
3 6.5 251 2370 7530 1.26 16930 1.02 18060
5.7 170 2210 5100 | 1.73 15050 | 1.13 11520
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CARNEGIE STEEL COMPANY

CHANNELS
Maxmvom Bexping MomesTs axp WEB RESISTANCES
Bending Stress 16,000 Pounds—Shearing Stress 10,000 Pounds

Depth | Weight |'r"' Mavimum | Web Resistance | Minimum | End

] of Bending - End | Reaction,
o] B | W | Mg | b [Misman] Wb | p20%, | 1258

d t | Mmax i 2 | I a R
: Foot Pounds s

Inches | Pounds | Inches |Pn::|i||P°m'| Feet LuSqIn. Inches = Pounda
550 | .S14 | 76270 |122100 2.50 | 15810 @ 574 | 93290

500 | .716 | 71420 | 107400 | 2.66 | 15370 | 6.01 | 79790

450 | 618 | 66470 | 92700 | 2.87 | 14800 | 6.39 | 06290

0| 208 | 430 | 680 | B3| 38 [ 130 | 993 | 33%e
33.9 | .400 | 55670 60000 370 | 12510 | 824 | 36270

500 | .787 | o4100 102310 2.51 | 16140 | 4.81 | 85730

450 | 673 | 59910 | 8T400| 274 | 15660 | 5.05 | 71120

400 | .560 | 55660 | 7 3.06 | 14980 | 5.43 | 56620

18 | 37.0 A92 | 53110 | 63960 | 3.32 | 14420 | 5.76 | 47900
35.0 447 | 51420 | 58110 | 3.54 | 13960 | 6.06 | 42120

318 | 875 | 487 48750 | 4.00 | 13000 | 675 | 32000
40.0 755 | 43670 1.93 | 16250 | 4.39 | 79740

350 | 632 | 80730 | 75840 | 210 | 15710 | 4.64 | 64540

12 300 510 | 3 61200 | 234 | 14920 | 504 | 49470
25,0 | .387 | 31800 | 46440 | 275 | 13630 | 5.81 | 34280

207 | 280 | 28470 | 33600 | 3.30 | 11570 | 7.37 | 21060
35.0 30720 | 82000 1.50 | 1 3.42 | 83000
30.0 673 460 | 67300 1.63 |1 3.50 | 66330

10 250 526 | 24190 | 5 1.84 | 15710 | 3387 | 49570
20,0 | .379 | 20920 @ 37900 | 2.21 | 14430 | 443 | 32810

| 15.3 l 240 17830‘ 24000 | 297 | 11790 | 5.98 | 18970

| 250 | 612 | 20000 | 55080 | 1.52 | 18450 | 3.22 | 57900

o | 200 | 448 | 17050 = 40320 | 178 | 13520 55 | 39080
150 | .285 | 15010 | 25650 | 2.34 | 13530 | 4.40 | 22180

134 | 230 | 14020 @ 20700 | 271 | 12220 | 5.1 | 16160
o125 | 570 | 15870 ‘ 46320 | 1.37 | 16610 | 2.82 | 52880
18.75 | 487 | 14570 1.50 | 16160 | 295 | 43270

8 1625 .305 | 13260 | 31600 | 1.68 | 15490 | 3.16 | 33650
13.75 | 303 | 11050 | 24240 | 1.97 | 14430 | 3.55 | 24040

| s 220 umo‘ 17600 | 2.45 | 12700 | 4.30 | 15370
19.75 | 620 | 12500 | 41030 | 114 | 17070 | 2.35 | 56380

7.25 24 | 11450 | 36680 | 125 | 16690 | 2.44 | 43910

7 | 1475 | .419 | 10310 | 20330 | 141 | 16110 | 2:60 '| 35430
1225 | .314 | 9170 | 21980 | 1.67 | 15140 | 2.87 | 24930

! 98 | 210 ‘ | 14700 219 | 13220 | 3.54 | 14580
15.5 | 559 | 8650 | | 108 | 17140 | 2,00 | 47910

6 | 130 | 437 | 7670 | 26220 | 117 | 16620 | 2111 | 36320
105 | .314 S840 | 142 | 15690 | 232 | 24630

82 | 200 mm' 12000 1.93 | 13800 | 285 | 13800

11.5 ‘ A72 23 094 | 17170 | 1.66 | 38400

5 90 | 325 | 4710 | 16250  1.16 | 16340 | 181 | 25220
6.7 i 190 | 3950 | 9500 167 | 14440 | 221 | 13030

725 | .320 | 3030 | 12800 | 0.95 | 16840 | 1.38 | 24240

4 6.25 | .247 | 2770 | 0880 | 1.12 | 16200 | 1.47 | 18000
54 | .80 | 2530 | 7200| 1.40 | 15150 | 164 | 12270

6.0. | .356 1830 | 10680 | 0.68 | 17540 | 0.96 | 26540

3 50 | 258 | 1630 | 7740| 0.84 | 16990 | 1.02 | 18630
4.1 | 5100| 114 | 15950 | 1.13 | 11520

170 1450
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BEAM SAFE LOADS—FIBER STRESS 16,000

| BEAMS ‘

AvrowasrLe UntrorM Loap 1N THousaxps oF Pounps

Applicable only when sections are braced against lateral deflection.
or unbr; sections safe loads must be reduced, see page 101.
Maximum Bending Stress, 16,000 Pounds per Square Inch
.l Depth and Weight of Sections l!§ g
Soant -— 2 2
ol 24 Inch % cg
Feet | ™000 [ 115 | 110 | 1050 | 100 | 95 90 85 | 700 |O
|| The. | Ibs. | Ibs. | Mbs. | Ibs. | Mbs. | Ibs. [ Ibs. | Ibs. | |
=== ) | | | —_—
| 358.6 l I
6 |_3sa0 351.4 | a0 | 2095 | | | 0.60
7 | 3827 _asmas | a0 301.2 2923 | 283.2 702 | 00 | 0.81 |
| 8 | 334.5 326.7 | 3188 | _a.0 | 263.5 | 255.7 | 247.8 :T4OTD‘:‘23F.G' 1.06 |
| 9 | 207.4 | 290.4 | 283.4 2777 | 234.2 | 227.3 | 220,37 | 213.3 : 206.1 | 1.34
| 10 | 267.6  261.4 | 256.0 | 249.9 I 210.8 | 204.6 | 198.2 | 192.0 | ¥85.5 i 1.66
11 | 243.3 | 237.6 | 231.8 { 227.2 | 191.7 | 186.0 | 180.2 | 174.5 1 168.7 | 2.
12 || 223.0 | 217.8 | 212.5 | 208.3 l 175.7 | 170.5 | 165.2  160.0 154.6 2.38
13 | 205.9 | 201.1 | 196.2 | 192,2 | 162.2 | 157.4 | 152.5 | 147.7 | 142.7 | 2.80
14 | 191.2  186.7  182.2 | 178.5 | 150.6 | 146.1 | 141.6 | 137.1 | 1325 | 3.24
15 | 178.4 I' 1743  170.0 | 166.6 | 140.5 | 136.4 | 132.2 [ 128.0 | 123.7 | 3.72
16 | 167.3 | 163.4 | 159.4 | 156.2 | 131.8 | 127.9 | 123.9 | 120.0 | 116.0 | 4.24
17 | 157.4 | 153.8 | 150.0 | 147.0 | 124.0 | 120.3 | 116.6 | 1129  109.1 | 4.78
18 || 148.7 | 145.2 | 141.7 | 138.8 | 117.1 | 113.7 | 110.1 | 106.7 | 103.1 | 5.36
19 | 140.9 | 137.6 | 134.2 | 131.5 | 111.0 | 107.7 | 1043 | 101.0 | 97.6 | 5.98
20 | 133.8 | 130.7 [ 127.5 | 125.0 | 105.4 | 102.3 | 99.1 | 96.0 | 92.8 | 6.62
21 | 127.4 [124.5 | 121.4 [ 119.0 (1004 | 97.4 | 94.4 | 91.4 | 883 | 7.30
22 | 121.6 | 118.8 | 1159 | 113.6 | 958 93.0 | 90.1 87.3 | 84.3 | 8.01
23 | 116.4 | 113.6 | 110.9 | 108.7 | 91.7 88.9 | 86.2 | 83.5 | 80.7 | B.76
24 | 111.5 | 108.9 | 106.3 | 104.1 B7.8| 85.2| B26| BO.O| 773 | 9.53 |
25 || 107.1 | 104.6 | 102,0 | 100.0 | 843 | 81.8| 793 | 76.8 \ 74.2 |10.35 |
26 I 1029 | 100.5 | 98.1 | 96.1 Bl.1| 787 | 76.2| 73.8| T14 111.19 |
27 99.1 096.8 | 945 | 926 | 78.1 75.8 | 73.4 | T1.1 68.7 112.07 |
28 956 | 93.4| 91.1| 89.2| 753 | 731 70.8 | 68.6| 66.3 ||12.98
29 923 | 90.1 87.9| B86.2| 72.7| 70.5| 684 | 66.2 | 64.0 (13.92
30 80.2 | 87.1 85.0 | 833| 703 | 68.2| 66.1 | 640 61.8 h14.90
31 863 | B43 | 823 | B0.6 | 68.0| 66.0| 63.9| 619 59.8 [15.01
32 83.6 | 817 | 79.7| 78.1 659 | 63.9| 62.0| 60.0| 58.0 [16.95
a3 B1.1 | 78.2 | 773 | 757 | 639 | 62.0| 60.1 | 58.2| 56.2 [18.03
34 78.7| 769 | 75.0| V3.5 | 62.0| 60.2| 583 | 56.5| 54.6 |i19.13
35 785 | T47| 720 | 714 | 60.2| 585 | 56.6| 549 | 53.0 || .28 [
a6 743 | 726 | 708| 694 | 586 | 56.8| B55.1| 53.3 | 51.5 [21.45
a7 723 | 70.6| 689 | 67.5| 57.0| 553 | 53.6| 51.9 | 50.1 [22.66 |
38 70.4| 688 | 67.1 65.8 | 555 | 53.8| 52.2| 50.5| 48.8 (23.90
39 686 | 670 | 654 | 641 | 541 | 525 | 50.8 | 49.2 | 47.6 |25.18
| 669 | 653 | 63.8| 625 | 527 | 51.1 | 49.6 | 48.0 | 464 l26.-18
41 | 653 | 63.8| 62.2| 61.0| 514 | 409 | 484 | 46.8| 453 [27.82
42 | 637 | 62:2| 60.7 | 59.5 | 50.2 | 48.7 | 47.2 | 45.7 | 44.2 29020
43 62.2| 60.8| 59.3 | 581 49.0 | 476 | 46.1 | 446 | 43.1 30.60
44 60.8 | 59.4 | 58.0| 56.8 | 479 | 46.5| 45.1 | 43.6 | 42.2 132,04 |
45 59.5 l 581 | 56.7| 555 | 46.8| 455 | 44.1 | 427 | 41.2 I 52 |
46 582 | 568 554 | 543 | 458 | 445 | 43.1 | 41.7| 403 135.02
47 56.9 | 556 | 543 | 53.2| 449 | 435 | 422 | 408 | 395 l-:iB.Eﬂ |
48 | 55.8 | 545 | 531 | 52.1 | 439 426 | 413 | 400 | 387 38.14
49 &6 | 533 52.1 0 | a0 l 41,8 40,5 .2 37.9 |b9.?4 |
50 [ sa.5 2.3 51.0 0.0 | 422 | 400 | e | ss4 | aa [41.38
Loads above upper horizontal lines will produce maximum allowable shear in webs.
Loads below lower horizontal lines will produce excessive deflections.
For maximum safe loads see tables of Maximum Bending M and Web Resi
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CARNEGIE STEEL COMPANY

BEAMS

Avrowasre Unrorm Loap 1v TrousanDs oF Pounps

Applicable only when sections are braced against lateral deflection.
'or unbraced sections safe loads must be reduced, see page 101.

Maximum Bending Stress, 16,000 Pounds per Square Inch

8
55.0/150.
71134 .8123.0
2112,
“3104.1
99,6 96.7
2

Feet |
| 100 95 | 90
lhs. | lbs. | lbs.

i
L8403 L0 | 2%0.4

6 |203.0084.
7 [251.2243.8236. ;
8 219.8213.3206.7200.2
9 |195.4189.6183.7178.0
10 [175,8170.6165.4160.2

11 15!}.8!155. 11 50.3'146.;‘1 42,2122

wS
L=

{ Depth and Weight of Sections
¥ -
135.4131.1126
104.0124.1120.2116
96.0 114.5110.9107
£9.1106.4103.0

12 146.5142.2137.8133.5130
13 135.2131.2127.2123,
14 125.6121.9118.1114.

LEEPN AUGRA WWNBE HHHOO
BAER Bouzy phabs 2wg

15 1117.2113.8110.2106.8104.3 80.9 86. 83.2_‘ 99.3| 96.1] 93.0 90

l} |
16 1109.9106.6103.4100.1] 97.8 84.2 80.9 78.0  93.1] 90.1/ 87.2 84.6!
17 |103.4100.4| 97.3 94.2 92.0) 79.3{ 76.2| 73.4| 87.6 84.8/ 82.0| 79.6
18 | 97.7| 94.8 91.9 89.00 86.9| 74.9 72.0| 69.3| 82.7| 80.1| 77.5 75.2
19 | 92.5 80.8| 87.0) 84.3 82.3 70.9 68.2 65.7| 78.4 75.9 73.4 71.2
20 | 87. Bﬁ.j 82.7) 80.1| 78.2| 67.4] 64. 82.4i 74.5) 72.1| 69.7| 67.7
21 | 83.7 81.3 78.7| 76.3 74.5 81.7| 59.4 70.0| 68.7| 66.4] 64.4
22 | 79.9 77.60 75.2| 72.8 71.1| 61.3] 58.9| 56.7| 67.7| 65.5 63.4 61.5
23 | 76.4 74.2 T1.9 69.6/ 68.0 58.6( 56.3 54.2 64.7| 62.7| 60.6) 58.8
24 | 73.3 71.1 68.9| 66.7| 65.2 56.2 54.0| 52.0| 62.1 60.1| 58.1| 56.4
25 70.3 68.3 66.2 64.1] 62.6 53.9 51.8| 49.9i 50.6) 57.7| 55.8 54.110.35
26 67.6 85.6 63.6/ 61.6/ .2 51.8 49.8 48.0| 57.3| 55.5] 53.6) 52.0111.19
27 65.1) 63.2 61.2 59.3| 57.9 49.9 48.0 48.2E| 55.2 53.4| 51.6 50.1{12.07
28 | 62.8 60.9 59.1| 57.2 55.9| 48.1| 46.3| 44.6/ 53.2| 51.5 49.8 48.3112.98
29 60.6 58.8 57.0 55.2 53.9| 46.5 44.7| 43.0) 51.4 49.7| 48.1| 46.7[13.92
30 5B.6| 56.9 55.1 53.4 52.1| 44.9) 43.2| 41.6| 40.6) 48.1] 48.5 45.1{14.90
31 | 56.7) 55.0 53.4 51.7| 50.5| 43.5 41.8 40.2| 48.0| 46.5 45.0| 43.7/15.91
32 54, l53’3 51.7| 50.1) 48.9| 42.1| 40.5| 39.0 46.5 45.1| 43.6( 42.3/16.95
33 53.30 51.7| 50.1| 48.5 47.4| 40.8/ 39.2| 37.8 45.1| 43.7) 42.3 41.0/18.03
34 51.7| 50.2 48.6) 47.1| 46.0, 39.6 38.1| 36.7 43.8 42.4) 41.0 39.819.13
35 50.2 48.8 47.2) 45.8 44.7| 38.5 37.0| 356|‘ 42,5 41.2 39.9) 38.7/20.28
36 | 48.8 47.4 45.0 44.5 434 37.4) 30.0 34.7 41.4 40.0 38.7] 37.6121 45
37 | 47.5| 46.1) 44.7 43.3 42.3| 36.4| 35.0) 33.7| i04 | .0 [ §7.7 | 804 |22.66
38 | 46.3 44.0 43.5 42.1| 41.2| 35.5 34.1) 32.8| 802 | a7 | se7 | a6 [23.90
39 45.1| 43.8 42.4| 41.1| 40,1| 34.6| 33.2! 32.0 .18
40 440 42.7 413 40,0 391 33.7) 32.4 31.2‘ t:.is
41 | "9SS EE| R e | e e | hed 82
42 | ©1.9] 406 | 894 | 881 | s7.2 | 821 | o | 20.7 | 29.20
Louds above upper hori | lines will prod i llowsble shear in webs.
Loads below horizontal lines will prod ive deflecti N
For maximum safe loads see tables of Maximum Bending Moments and Web Resistance
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BEAM SAFE LOADS—FIBER STRESS 16,000

Rk

BEAMS

| Arrowasre UxirorM Loap 18 TrousaNDs or Pounps

when sections are braced against lateral deflection.
sections safe loads must be reduced, see page 101.

Maximum Bending Stress, 16,000 Pounds per Square Inch
! Depth and Weight of Sections :
8 t— e ——— = N
ey 18 Inch : 15 Inch 358
Feet 70 1 65 | 00 | 841 | 75 |70 | 65 (w8 5 [ 8 | 45 | 420 '3 2
| 1bs. | lbs. | Ibe. | Iba. 1 lbe. | lbs. | Ibs. | Ibs. | lbs. | lbe. | Ibe. | Its. !l
: i I | I l 104.4 |
4 ,r thc%._osj gsb%‘ﬁl 2016 | 177.0 [T80.9)| 165.0 | 135.6 | 0.27
5 (217, : . 144.7136.9129.0, 0.41
| " 123.0
6 181, . o -1 49.8144.4120.6114.0/{107.5 1| 0,60
7 1155.3]148.6/141.9/134.7! 28.4123.7/103.4 9?.3' 92.1| 89.7| 0.81
8 il35.9[130. 124.1117.9 12.4108.3| 90.4 85.5( 80.6/ 78.5] 1.06
9 120.8115.6 04 99.9 96.2 80.4| 76.0| 71.7| 60.8] 1.34
10 108.7104.0 99. 89.9| 86.6| 72.3 68.4| 64.5( 62.8| 1.66
11 | 98.9| 94.6/ 90.3| 85.7 81.7| 78.7| 65.8 62.2| 58.8| 57.1] 2.00
12 | 90.6| B6.7| 82.7) 78.6 74.9| 72.2| 60.3| 57.0| 53.7| 52.4| 2.38
13 || 83.7) 80.0) 76.4 72.5 69.1| 66.6) 55.6/ 52.6| 49.6| 48.3, 2.80
14 | 77.7| 74.3| 70.9| 67.3 64.2) 61.9) 51.7| 48.9| 46.1| 44.9 3.24
15 || 72.5 69.4 66.2 62.9 59.9| 57.7 48.2| 45.6) 43.0| 41.9) 3.72
" 16 l 68.0 65,0/ 62.1) 58.9 56.2| 54.1| 45.2| 42.8! 40.3| 39.3] 4.24
17 | 64.0) 61.2| 58.41 55. 52.9| 50.9| 42.6| 40.3| 37.9 37.3‘ 4.78
A. 18 | 60.4 57.8| 55.2 b52. 49.9 48.1) 40.2| 38.0{ 35.8 34.9| 5.36
H 19 | 57.2| 54.8 52.3 49. 47.3| 45.6) 38.1| 36.0| 33.9| 33.1{ 5.98
20 | 54.4 52.0) 49.7| 47. 44.9 43.3| 36.2) 34.2| 32,2 31.4| 6.62
21 I 51.8| 49.5| 47.3] 44. 42.8| 41.2 34.5| 32.6 30.7| 29.9] 7.30
22 | 494 47.3| 45.1] 42,9 40.9) 39.4| 32.9| 31.1| 20.3 28.6| 8.01
23 | 47.3| 45.2| 43.2) 41, 39.1) 37.7| 31.5 29.8 28.0, 27.3| B.76
24 | 453 43.3| 41.4} 39.3 37.5 36.1) 30.1| 28.5 26.9| 26.2] 9.53
25 | 4351 1.6| 39.7| 37.7 36.0) 34.6) 28.0 27.4/ 25.8| 25.110.35
26 | 41.8/ 40.00 38.2| 36.3 34.6| 33.3| 27.8 26.3| 24. 24.2i11.19
27 | 40.3| 38.5 36.8 34.9 33.3| 32.1 26.8 25.3| 23.9| 23.3/12.07
28 | 38.8( 37.1| 35.5| 33.7| 32.1) 30.9 25.8/ 24.4) 23.0{ 22.4'12.98
20 | 37.5| 35.9) 34.2| 32,5 31.0| 29.9| 24,9 23.6 22.9 21.7(13.92
] a0 35.2| 34.7) 33.1 31.4 .0 28.9) 24.1| 22.8 21,5 20.9/14.90
| 31 | 85.1 33.6 32.0] 30.4| 316 | 303 | 20.0 | 27ie [ a3 | 22 | 2087 20,3 [15.91
32 34.&' 32.5 31.04 29.5|I 30.5 | 20.8 | 28.1 | 971 | 22.8 | 21.4 | 20.2 | 10.6 [16.95
33 | 33.0 31.5 30.1] 28.6 | | | 18.03
, 34 | 32,0 30.6 29.2| 27.7 ! ; ! 19,13
| 31.1 29.7[ 284 26.9‘ | i20.28
36 | :wzll 28.9| 27.6 26.2 . ; | 21.45
| 37 | a20.4 | 281 | 26.8 | 25.5 | | 122,66
38 U osp | 274 | 2001 | 24 | 24 123,90
Loads above upper horizontal lines will produce maximum allowable shear in webs.
Loads below lower horizontal lines will uce excessive deflections,
For maximum safe loads see tables of Maximum Bending Moments and Web Resistances.
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BEAMS

AvvowasLe UntrorM Loap 1Ny Trousaxps or Pounps

Applicable only when sections are braced against lateral deflection.
B‘g ra,ceg

sections safe loads must be reduced, see page 101.

CARNEGIE STEEL COMPANY
Maximum Bending Stress, 16,000 Pounds per Square Inch
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For maximum safe loads see tables of Maximum Bending M
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BEAMS

BEAM SAFE LOADS—FIBER STRESS 16,000

rable shear in webs.
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CARNEGIE STEEL COMPANY

CHANNELS
ArrowasLe UnNiForM Loap IN THOUsANDS oF PounDps
AFpllmhle %:Hf when sections are braced against lateral deflection,

sections safe loads must be reduced, see page 101.

Maximum Bending Stress, 16,000 Pounds per Square Inch
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BEAM SAFE LOADS—FIBER STRESS 16,000

CHANNELS
ArrowaBLe Usirorm Loap 18 Trousanps or Pouxps

when sections are braced against lateral deflection.
sections safe loads must be reduced, see page 101,

Maximum Bending Stress, 16,000 Pounds per Square Inch
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For maximum safe loads see tables of N
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CHANNELS
ArrowaBLE UniForm Loap v Trousaxps or Pounps

CARNEGIE STEEL COMPANY

licable only when sections are braced against lateral deflection.
unbraced sections safe loads must be reduced, see page 101,

Maximum Bending Stress, 16,000 Pounds per Square Inch
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BEAM SAFE LOADS—FIBER STRESS 16,000

MISCELLANEOUS BEAMS

ArrowaBrLE Unworm Loap 1§y Trousanps or Pounps

Applicable only when sections are braced against lateral deflection.
or unhb sections sale loads must be reduced, see page 101.

Maximum Bending Stress, 16,000 Pounds per Square Inch

H BEAMS
Depth and Weight of Sections Coeffi-
WL BRI - - — e S— H “
i § Inch ' 6 Inch | 51uch | 41Inch | “of
o e T R loatire | oogih Deflection
| 37.71b, | 343 1b. | 326 Ib. | 26.7 Ib. | 24.1 1b. 1 22.81b. | 1891b, | 13.81b.
I i |__25.0
52.5 318 19.0 | 0.15
221 |_ars 354 ] 143 | 027
0.0 ‘ 337 330 _s0 | 203 | 114 | 041
51.3 B0.0 28.1 26.7 l 28.1 16.9 9.5 0.60
44.0 0 | 24.1 229 | 223 14.5 8.1 0.81
38.5 37.6 21.1 | 20,1 | 19.8 12.7 1 1.06
342 |'334 | 187 | 178 | 174 | 1118 |65 | 134
30.8 ‘ 30.1 | 168 | 16.0 | 156 | 10.1 5.7 1.66
28.0 27.3 | 153 14.6 ‘ 14.2 9.2 2.00
26,7 | 251 | 14.0 | 134 | 13.0 8 2.38
23.7 23.1 18.0 128 12.0 2.80
22.0 21.5 12.0 115 15 ] 3.24
205 | 201 | | 3.72
192 | 18.8 | 4.24
181 177 | 4.78
w1 | 187 | 5.36
CROSS TIE SECTIONS
i %)_emh and Vd_elsht of Sections a ﬁ:}mu
in 5.5 Inch 5.5 Inch 4.25 Inch 3 Inch Deflection®
Feet 24.0 Pounds | 20.0 Pounds | 14.5 Pounds | 9.4 Pounds
| a1.8 21.3 12.2
3 40.3 21.5 19.6 5.0 0.15
4 R S T I A P 6.7 0.27
5 242 | 20.8 11.7 5.3 0.41
] ‘ 20.2 17.3 9.8 4.5 0.60
7§ 173 14.8 8.4 3.8 .81
8 15.1 13.0 7.3 TURE 1.06
9 | 13.4 11.5 6.5 8.0 1.34
10 121 10.4 i ) 2.7 1.68
11 | 11.0 9.4 5.8 2.00
12 10.1 8.7 | 2.38
13 e P | ¥ s | 2.80
11 8.0 7.4 3.24
Loads above upper horizontal lines will prod i llowable shear in webs.
Loads below lower horizontal lines will prod ive deflecti

~ *To obtain deflection divide coefficient by twice the distance of peutral axis from greatest
distance of extreme fiber, obtained from Elements of Cross Tie Sections.
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CARNEGIE STEEL COMPANY

UNEQUAL ANGLES .
Neutral Axis Parallel to Shorter Leg

ArrowasLeE Unirorsm Loap 1Ny THousaxps oF Pounps
Applicable only when sections are rigidly secured against lateral deflection

Maximum Bending Stress, 16,000 Pounds per Square Inch

| Foot | Maximum Span 1 Foot | Maximum Span
S Thick- | Spen 360 x Deflection . Thick- | Spsn | 360x Deflection
Inches | (Pt | Inches | ;RO e T
Sale Safle - Bafe Bale | Length,
Losd | Load | Feet Load | Load | Feet
1 18117 7.49 | 215 1 |[s352| 557 | 150
154[162.21| 7.04 | 21.6 1844] 79.04 | 5.24 | 15.1
% |143.04| 6.50 | 21.7 % | 74.45 | 4.90 | 15.2
18,4/ 133.87| 6.14 | 21.8 1%, 60.87 | 4.57 | 153
s x 6| % [12448] 568 | 219 % |6507 | 423 | 154
(114,88 522 | 220 |, . 1144] 60.27 | 3.89 | 15.5
% |105.28| 4.76 | 22.1 [® *3%| & | 5536 | 355 | 156
za gg-g’; ;‘340 W-g ';;a. 50.35 | 3.21 | 15.7
; ; 22. 45.23 | 2.86 | 158
e | 75.41| 3.37 | 22.4 zn 40.00 | 2.52 | 15.9
1 [140.03| 7.55 | 19.4 34.67 | 217 | 160
154|138.03| 7.08 | 19.5 %e | 29.23 | 1.83 | 16.0
% |120.92| 6.63 | 19.6
1844]121.60| 6.17 | 19.7 | % |53.28 | 4.00 | 13.3
% [113.7| 572 | 19.8 1844] 50.03 | 3.73 | 13.4
8 x3M|  14,104.58| 523 | 19.9 % |46.61 | 3.46 | 13.5
% | 95.79| 4.78 | 20.0 1144( 43.20 | 3.19 | 13,5
% | 86.93| 4.32 | 201 x 4 B | 39.79 | 2.92 | 13.8
¥ | 77.97| 3.86 | 202 % |36.16 | 2.64 | 137
%e | 68.850| 3.39 | 203 Y ggg 3.3& 13.8
e | 28. 07 | 139
1 |12.85| 652 | 17.3 ! .
10| 106.67| 613 | 17.4 | i o 2808 | 188 psaE0
% |100.48| 575 | 17.5 {
15,| 0408 536 | 176 | A e g
| % | 87.08) 497 | 176 | % | 4565 | 340 | 134
7 x3% U4e| 81.07| 458 [ 177 | S oeed gl -
% | 7435 418 | 17.8 | i Iaags | aos | 153
%e | 67.52| 3.77 | 17.9 Is x3%| o, | 3541 | 264 | 134
1 | 60.50| 3.37 | 18.0 | %‘ 3180 | 236 | 135
The | 53.44| 2006 | 1801 #e |28 » .
. s | 28.16 | 2,07 | 13.6
% | 46.19| 254 | 182 | % |2443 | 179 | 137
1 85.55| 5.56 | 15.4 | | Bie | 20.60 | 1.51 | 13.7
5| 80.06| 522 | 15.5 | |
| % | 76.27| 489 | 15.6 | [ 16| 47.47 | 377 | 128
| 1Ma| 7147 4.55 [ 157 | | % 4437 | 349 | 127
% | 66.67| 422 | 158 | 146|417 | 322 | 128
8 x 4| 114, 61.65| 3.88 | 159 | % | 3787 | 204 | 120
| o | 56.64| 3.54 | 16.0 |5 x 3| e [3445 | 2.65 | 13.0
%, | 51.52| 3.20 | 16.1 | % [3L04 | 237 | 13.1
% | 46.20| 2.85 | 16.2 % | 27.52 | 200 | 182
%o | 40.85| 2.51 | 183 | [ & |2380 | 1.80 | 133
% | 3641 216 | 16.4 | | 8 2016 | 151 | 134




BEAM SAFE LOADS—FIBER STRESS 16,000

UNEQUAL ANGLES
Neutral Axis Parallel to Longer Leg

ArrowasrLe UNirorM Loap 1Ny Trousanps oF Pounps
Applicable only when sections are rigidly secured against lateral defiection
Maximum Bending Stress, 16,000 Pounds per Square Inch

| |
s, | T o
Inches | 11ches | | Inches | pycpeq
I Bafe Safe |1?£'1.h"
1 95.156 | 5.44 | 17.5 | ‘ 1
134 80.92 | 5.11 | 17.6 | 154
% 8460 4.70 | 17.7 | |tk
1, 70.36 | 4.45 | 17.8 | 155,
& x.6 7392 | 413 179 | | %
)T 14, 68.37 | 3.80 18.0 Ll e
6272 | 3.48 | 180 |0 X3¥ o
y.. 3.18 | 18.1 Ha
|5]0‘B 281 | 18.2 1%
,f.. ‘45 A2 | 247 | 183 e
1 |3231] 310 | 104 | .
15 3040 | 2.90 | 10.5 1
% | 28.60 | 271 | 106 | <
135 26.88 | 2.52 ‘ 10.7 | 1%
8 x 31 3 2507 | 233 | 108 s »
#| 144) 2315 2.13 | 109 I+
21.33 | 104 | 110 f. .| o
8¢ | 19.41 | 1.74 | 111 | "
% (1749 | 1.57 | 11.2 ,;g"
%e | 15.57 | 1.38 | 11.8 | ¥
| e
1 | 3167 310 | 102 | 8
1| 20.87 | 2,90 | 10.3 |
% | 28.16| 2,71 | 10.4 | %
18, 2645 | 2.52 | 10.5 | 1844
% | 2464 233 | 106 8
7 x34 14,/ 2283 | 2.14 10.7 i 144
5 | 2L01 1.95 108 | & x 34 L
#e | 19.20 | 1.76 | 10.9 e
% |17.28 | 1.57 | 11.0 | 1
%o | 15.36 | 1.88 | 11.1 | TAe
% | 1344 | 100 | 112 | 9%
L
1 40.43 | 3.55 | 114
154, | 38.20 | 3.33 | 11.5 |
| Bl i | )
1% d b 11.7 |
% | 3168 | 200 | 118 | - e
6 x 4 4, 20,44 | 247 | 119 !ﬁ
%o | 24.64 | 2,05 | 12
% 2219 184 121 | e
[ %o | 19“:3| 1.62 | 12.2 | %
% |17.07 | 130 | 123 | B

Mazimum Span
360x

Safe | Length,
Load Foet
3.00 | 100
2.90 10.1
271 | 10.2
2.52 | 103
233 104
2.14 10,5
1.95  10.6
1.76 10.7
1.57 10.8
1.38 10.9
1.19 11.0
1.00 11.1
3.15 | 11.2
293 | 11.3
271 11.4
2.50 11.5
228 | 11.6
2.06 1.7
1.84 11.8
1.62 | 11.9
1.40 12.0
271 9.9
2.53 | 10,0
2.34 10.1
2.15 10.2
1.7 | 103
1.78 10.4
1.60 | 104
1.41 10.5
1.22 | 10.6
1.02 | 10.7
2.16 8.6
2.00 8.7
1.83 88
1.67 8.9
1.51 9.0
1.35 9.1
1.18 9.2
102 0.3
0.85 9.4




Feet
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UNEQUAL ANGLES
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Applicable only when sections are rigidly secured against lateral deflection
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Span

| 1 Foot
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Maximum Bending Stress, 16,000 Pounds per Square Inch
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BEAM SAFE LOADS-FIBER STRESS 16,000

UNEQUAL ANGLES

Neutral Axis Parallel to Longer Leg
ArrowasrLeE UniForm Loap 1N TrousaNps oF Pounps
Applicable only when sections are rigidly secured against lateral deflection

Maximum Bending Stress, 16,000 Pounds per Square Inch
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CARNEGIE STEEL COMPANY

EQUAL ANGLES
Neutral Axis Parallel to Either Leg
AvrowasLe Unirorm Loap ¥ TrHovsaxps oF Pounbps

Applicable only when sections are rigidly secured against lateral deflection

Maximum Bending Stress, 16,000 Pounds per Square Inch

| 1 Foot | Maximum
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BEAM SAFE LOADS—FIBER STRESS 16,000

AvrowasLe Unirorm Loap 1x Tuousaxps or Pouxps

TEES AND ZEES

Neutral Axis Parallel to Flanges

Applicable only when sections are rigidly secured against lateral deflection

Maximum Bending Stress, 16,000 Pounds per Square Inch

TEES
. 1 Foot | Maximum Span | " M aximum Span
Size | Weight | Span | 360 x Defloction msh' Weight 360 x Deflection
Ste S rt Bm! oot,
mn 00 v .
& Sale Safe | Length, Safe .
Inches | Pounds e Fo Fort " | Inches | Poundas Taad ot
614x615 10.8 | 5280 | 277 | 191 5 8 | 115 125 | 90
4 5 | 21.55 00 4 4 x5 15.3 241 | 139
SNt A 140 x5 | 110 | 184 | 141
4 x4 | 105 | 16.85 | 146 | 116 |y yaidl 1474 | 215 | 1258
3 =5 78 | 937 | 107 | 85 |4 x4} 112 il 1.65 | 12.8
3 x3 | 67| 780 092 | 86 |4 X8 | 92 107 | 89
214x214 6.4 | 6290 0.90 7: s G [ o8% | 9.
y Y 0 la x214 85 | 087 | 76
24x24 5.5 533 | 0.75 7.1 14 xaM 7.2 0.74 73
21§x215| 49 | 437 | 089 | 63 2}‘3’%- g.l 0.76 ;3
214x21 y W1 0.92 4
2% M| 41| 341 053 | 64 B | T sl =
x2 43 | 331 050 | 56 |jiix1y4l 1.25 015 | a7
2 x2 | 356 277 049 | 57 liigx 3¢ 0.88 008 1.9
ZEES
y 1 Foot | Maximum Span MM
Df;rﬁx Thick- | Span | 360 x Deflection ﬁ“x Thick- m:m&f’::
Blangs, | toches | Safe | Sale |Lemgth,| 1A% | Taches Safe
h,
s Losd | Xoad | Feet | Moehes Lot | Ty
x3% | % [174.93| 14.18 | 123 414 x3%a 6 % | 77.44 032 | 83
6%10x3%a] 1340 [162.35| 13.80 | 12.2 |g14,x81% | 114, 867 | 82
6 x3% | % (140.76|12.40 | 121 |4 yau. | s 801 | 81
614 x38 | 1144 [150.40| 12.19 [ 123 "4%:3” % 703 | 83
Blex3%el 56 [136.75| 11.20 | 12.2 . s ebicochit
6 x3% % 123.20 10.20 | 121 414ex3% 15 717 8.2
614 x3% % 119.68, 9.70 | 123 iul x3%a | The 6.40 | 81
6140x3%el  %ia (104.85] 8.50 | 12.2 |4y xB%e | % 6.00 | 83
6 x3%| % |9003| 7.45| 121 [4%ex3% | %e 5.0 | 8.2
5% x3% | 1% 119.47| 1158 | 103 |4 MBYhe| K 418 ) 81
5WexB%e ¥ (110.20 10.82 | 102
3 x3n 1144 {10101 10.03 | 10.1 5.93 6.2
5% x3% | s (10208 9.8 | 103 ;%'ﬁzﬂ% 9,:‘: 540 | 61
5140x3%a4 %4e | 91,95 0.02 | 10.2 s o 515 | 6g
5 xa% | 1 |81.92] 814 101 [BYhex2% | Ve - -
5% x3% | T4e | 79.36| 7.69 | 103 x24e % 4.54 | 6.1
5lex3%e % | 68.16| 6.60 | 102 3Uex2H | e 412 | 6.2
5 x84 S | 56.96! 5.66| 101 3 x2m4y Y | 339 | 61
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CARNEGIE STEEL COMPANY

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 shearing

| 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 147, based on a maximum shear-
ing stress of 12000 pounds, giving allowable unit web shear, V/A,
total vertical shear-+gross area of web, for various ratios of h/t,
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
elosely 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 extreme
compressive or tensile stress, f:‘lr}—‘ , does not, exceed the maximum
allowable limit, being so proportioned that the unit stress on the
net section does not exceed the maximum unit stress as determined
by the moment of inertia of 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 umiformly distributed, and their resultants act at the
center of gravity of the flanges. ‘

A—=Area of one flange d=Effective depth t=Web thickness ‘
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RIVETED GIRDERS

:

Total Moment of Resistance, M=t (A d+92Y% 1 a (A+—-].

The net moment of resistance of the web plate, with allowunce for
reduction of area due to web splices is generally taken as ﬂgﬁ, or:

Net Moment of Resistance, M=f (A d+Sct=rd (A+%h),

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 plates is

L,-L\[% L.=L\ 32 Lo=L\ &

L=Length of girder. A=Total Ares of Flange.

La, Ls, Ls=Length of flange plates, beginning with outside plate.

81, 8, ag=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.

Exauree, Required the length of flange plates of a 60-inch girder, 60 feet long, the Aange
including flange angles, two flange plates and one-eighth of web plate; rivets 3" dis.

3-—.‘\5;! 6 x31¢" x 14" NelAua DN—I .T5=7.25 8q. in.

—Inner Flange Plate 14" x 734" s 6.13—0.77=5.36 Total Area:
1—Outer Flange Plate 14" x ) L L SB0s=am 900 5q. In
1—Web Plate 6o ¢ Y N =281 * o, =gl

(mmphu,L:-mV;%-zs.smwam Imuplu:e,h-m\/%_%‘ﬁnqzalt.rdlmm

Maximum End 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.

-
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CARNEGIE STEEL COMPANY

Web Stress: dxtxf=Maximum End Resistance if less than flange stress.

d=Depth. t =Thickness of web. f = Allowable unit shearing stress.

Flange Stress: ‘?R =Maximum End Resistance if less than web stress.

a=Efective distance (d4-14"")—2 x distance from back of angles, for one or two rivet lines,
R =Bearing value of one rivet, p=Minimum pitch between two rivets.

Required the i end resist of a girder, properly stiffened at ends,

Examrie 1. Girder composed of 1—Web Plate, 36" x 614"  4—Flange Angles, 5 x 314"

Web Stress: 36 x 514 x 12000=135,000 pounds.

Flange Rivets: a=(36"414")—414"=32"; 32-+214=13 Riveta.
Bearing value of 3{" Dia. Rivet: 8§ x 514 x 24000=>5625 poursds.
Flange Stress: 5625 x 13=73,125 pounds=Maximum End Resistance.

Exaurie 2. Girder composed of 1—Web Plate, 48" x 3§" 4—Flange Angles, 6" x 6,

Web Stress: 48 x 3¢ x 12000= 216,000 pounds.

Flange Rivets: a=(48"+34")—7"=41}4", 4114+116=28 Rivets.
Bearing value of 34" Dia. Rivet: 3j x 34 x 24000=6750 pounds.

Flange Stress: 6750 x 28 =189,000 pounds=Maximum End Resistance.

Rivet Spacing in Flanges. It follows that the rivets connecting the
web plate with the flange angles are required to transmit the hori-
zontal shearing stress from the web to the flange, which horizontal
shear in any panel is equal to the vertical shear at center of panel

multiplied by its length and divided by the vertical 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
flange angles must also increase as the supports are approached.

Pitch of rivets in flange angles, p=§€,‘

V =Total vertical shear at the panel under consideration.
R =Resistance of one rivet, i. e., the bearing or shearing velue, whichever is smaller.
a =Effective distance between upper and lower lines of rivets,

The formula gives the theoretical rivet spacing for any point in
the flanges due to the total shear, but in practice the pitch is com-

puted from the maximum stress in each panel, in nearest 14 inch.

Examrie. A girder composed of 5 x 314" angles and 36" x 545" web, 30 ft. long, divided

into 3-foot panels, supports a uniformly distributed load of 72 tons, or 4800 pounds per foot
Required rivet pitch in panels, when distance between rivet lines=32 inches.

Shearing Stress, Pounds Horizontal Stress, Pounds per Inch
Panel 1. 144000-+2 =T72000 72000-+32=2250,
" 2. T72000—(4800 x 3)=57600 57600-+32=1800
"3, T2000—(4800 x 6)=43200 43200-+-32=1350
4, T2000—(4800 x 9) =28800 28800-+32= 000

Bearing value of 34" Dis. Rivet: 3{ x 574 x 24000=>5625 pounds.
Fanel 1. Rivet Pitch  5625-+2250=2.50 say 214" spacing
i ! o = 5625-+1800=3.13 -y o

GG T 2 LY L L R
w4 %% 565+ 900=625
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RIVETED GIRDERS

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 resultant of horizontal shear
and vertical load.

Examrre. Loads bearing directly on one flange only, then, first panel, foregoing example:

Horizontal Shear 2250 pounds per inch. Vertical Load 400 pounds per inch,

Resultant Stress /225094002 =2285 pounds.  Rivet Pitch 5625-+2285=2.46"

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.

Examrre. Required number of rivets, 34" Dia., for 14" x 744" Inner Flange Plate.

14" x 744" Inner Flange Plate, net area: (8.13—0.77)=5.36 8q. in.
Resistance 5.36 x 18000="96480 pounds.

Shearing value of 30" Dia, Rivet: 0.4418 x 12000=>5300 pounds.
96480-+5300=18 rivets, or:

Two lines of 9 rivets each end of plate, spaced 214 to 3 inches.

SPLICES. In long and deep girders or in girders to be made from
stock lengths, it is often necessary to splice the web plate or also
flange 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 Splices. As there is no vertical shearing stress in the
middle of the girder under a uniformly distributed load, web splices
are sometimes made at that point, but, generally, the web is spliced
in two places equidistant from the center.

The rivets in the web splice must transmit the web stresses so
that no additional stresses are imparted to the flange rivets, these
stresses being most effectively transmitted by two pairs of horizontal
plates next to the flange angles to resist bending and one pair of
vertical plates to resist shearing stresses.

Bending Stress—Horizontal Plates,
Moment of Resistance, M= %‘ = iglﬁ

R=Total rivet value, one side of splice
A =Total sectional area of splice plate
h =Distance between centers

{ =Fiber stress

The rivets are not equally stressed, the stress is zero at the |

neutral axis and increases uniformly to a maximum at extreme
distance, d; the moment stress of each rivet is as its distance from
neutral axis, and the moment of resistance as the square of its
distance from neutral axis.
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| and joints in component parts of the flange should not be made at

4

|—odoovooceovooo ) Examrie. Required the web splice in a 48-inch
o0 0ool—. girder with 3¢-inch web plate, capable of resisting
1 000 | i the bending moment in web at 18000 pounds fiber

"% | stress. Horizontal plates o transmit bending stress
"'.: 2 in web, based on one-eighth of the web action.
Il l_ Bending Moment in web plate:
; (48x34x14) x48 x 18,000=1,044,000 inch-pounds,
_Q'N Investigating the value of rivets assumed:
r o0 | Bearing value of 3{” Dia. rivet:
t cﬂcﬁﬂaﬂ — 84 x 34 x 24,000=6750 pounds.
66000606 0] Distance from neutral axis to top or bottem of

girder=24 inches.
Value of one rivet, one inch from neutral axis: 6750+ 24 =281 pounds.

Moment of Resistance of rivets one side of joint above and below neutral axis is
M=281(10x14.0248 x 16.524-10 x 19.02)=2,178,000 inch-pounds,

The resistance of plates should not be less than the required resistance of the rivets in same:
Stress in center of plates, 1614" from neutral axis:
18,000 x 16.5+24=12,375 lb. per sq. in.
Moment of resistance, when A is the total area of the two pairs of plates:
12,375 x A x 16.5=204 200A A=1,944,000-204,200=19.52 sq. in.
Net Area of 4—8" x 714" plates: A =(14.0-3.06) =10.04 sq. in.

Shearing Stress—Vertical Plates.

Shearing Resistance, V= %—;‘ ‘W =Load producing shear in web.

Exampie, The 13 rivets, 3" Dia., shown in vertical plates are sufficiently strong to resist
in bearing a load of 13 x 3{ x 3§ x 24,000=87,750 pounds.

Flange Splices. Splices for flange angles and flange plates must
develop the full bending moment of the girder at the joint.

Flange splices should be made at points of least flange stress,

the same points.

Exawrie. Required w'p and bottom splices at separate points, for flange angles and inner
flange plates as given; Rivetas 8" Diameter.

2 Angles 6” x314" x 14"  Net Area 9.00—1,75=7.25 gq. in.
1 Inner Flange Plate  14% x 744" " e13-0.17=538
1 Outer Flange Plate 14" x 34" *o" 5.25—0.66=4.50 *

Splices for Flange Angles, Top and Bottom.
Stress in Angles & x 314" x 14" 7.25 x 18,000=130,500 pounds.
Shearing Value of 24” Dia. Rivet: 0.4418 x - 12000=>5300 pounds.
Rivets required: 130,500+ 5300=25 rivets in single shear, each side of joint.
Bplice: 1—plate 14" x 754", 13 rivets, resistance 18 x 5300= 95,400 pounds.
2—plates 3" x 94", 4 x 10600= 42,400
Total resistance of angio 137,800 "
Total Area of splice shoul nnt. be less than that of the au.ulu
(6.13—0.77) + (3.38—0.98) =7.76 8q. in.
Rmutunca of the two side plates not less than that of the 4 rivets in double ghear,
4 x 10,600=42, 400 pound
a—plateu 3 x 844", net area 2.40 x 18,000=43,200 pounds.
Splices for Inner Flange Plates, Top and Bottom.
Stress in Inner Flange Plate 14” x 744" net area 5.36 x 18,000=06,480 pounds.
Riveta required: 96,480+5300=19 rivets in single ghear, each side of joint,
Splice: 1—plate 14" x 744", 20 rivets, resistance 20 x 5300=106,000 pounds.
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RIVETED GIRDERS

ArvowasrLe WEB SuEar, V/A ror Various Ramos oF h/t

wa| va [an| va \hn V/A ‘hxt’ V/A hft| vA | ba | via

60 | 12000 | 70 | 10711 | 80 | 9529 9()!84'?1 100 | 7535 | 110 | 6715
9418 | 01 | 8372 | 101 | 7448 | 115 | 6345

81
62 | 11734 | 72 | 10465 | 82 | 9308 | 92 | 8274 | 102 | 7362 | 120 | 6000
63 | 11604 | 73 | 10344 | 83 | 9199 | 03 | 8177 | 103 | 7277 | 125 | 5678
64 | 11473 | 74 | 10224 | B4 | 9091 | 94 | OS2 | 104 | 7194 | 130 | 5378
65 75 | 10105 | 85 | 8984 | 95 | 7088 | 105 | 7111 | 135 | 5008
66 | 11215 | 76 8 86 | 8879 | 96 | 7895 | 1 7030 | 140 | 4

06 836

7803 | 107 | 6950 145 4502
7712 | 108 | 6870 || 150 | 4364
7623 | 109 | 6792 | 1565 | 4151
160 | 3051

0988
67 | 11087 | 77 | 9871 | 87 | 8775 | 07
68 | 109061 | 78 | 9756 | B8 | 8672 | 08
69 | 10835 | 79 | 9642 | B9 | 8571 || 99

_Rntin h/t=Distance between Flanges+ Thickness of Web Plate, inches.
Ratio V/A=Vertical Bhear, pounds-+Gross Area of Web, 8q, inches

GENERAL REQUIREMENTS FOR RIVETING.

1. In proportioning rivets the nominal diameter of the rivet
shall be used, and in deducting rivet holes they shall be taken 1§ 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:

414" —114" rivets  31§"—1" rivets  214°—3{" rivets 13{"— 14" rivets
4" —14" “ 3" —i” . 2" —5" .. .

3. The maximum pitch in the line of stress of compression
members composed of plates and shapes shall not exceed 16 times
the thinnest outside plate or shape, nor 20 times the thinnest en-
closed 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 plate or shape.

4, For angles in built-up sections with two gage lines, with
rivets staggered, the maximum pitch in the line of stress in each
gage 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 sheared edge shall be:
214*—114" rivets 13{"—1” rivets 1}{"—3{"rivets  1"—14" rivets
2% _15' w 15.‘_%» “ 1;‘-__5“' "

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
members shall not exceed 4 times the diameters of the rivets for
a length equal to 1!'4 times the maximum width of the member.
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GRILLAGE FOUNDATIONS

| Grillage Beams. In the design of foundations for columns, piers
and walls, provision must be made for the uniform distribution of
the load over the footing. This is best done by the use of a grillage
of steel beams and concrete. This method of construction elimin-
| ates deep excavations and large masses of masonry and is, therefore,
| truly economical. For heavy loads on soils of small bearing
capacity, three tiers of beams may be necessary; while for lighter
loads or better soils two tiers, or even one, may suffice.
The lower tier should rest upon a solid bed of concrete of sufficient
thickness to distribute the load to the soil. Good practice requires
| the spaces between the beams in all the tiers to be filled with, and
the beams enclosed in, concrete not less than four inches thick.
The clear distance between the flanges of the beams in each tier
should not be less than 214 inches, nor more than three times the
flange width. The first requirement is necessary to permit the
introduction and proper tamping of the concrete, the second, fo
\insure uniform distribution of the load. When separators are used
| to hold the beams in position, they should beof gas pipe, as cast iron
separators tend to break the continuity of the concrete. Grillage
beams should not begpainted, as concrete does not adhere well to
painted surfaces buf is itself an excellent preservative of steel.
To determine the area in square feet required for the foundation,
divide the total load on the column, pier or wall by the allowable
pressure per square foot on the soil. This gives the area of the
footing, the shape of which is determined by local conditions. On
the assumption that the loads on the soil are uniformly distributed,
the number, size and weight of the beams required are determined
from the maximum bending moment, the maximum shear, or the
maximum web resistance to buckling, as follows: 5
L 1-a W=Total load on the foundation, in pounds.
2 ia-a 2, L=Length of beam, in feet.
T a =Length of loaded portion, in feet.
d =Depth of beam, in inches,
t =Thickness of beam web, in inches.
T, n =Number of beams in a tier.
H=mmmmmmIp-=---—* fp=—Allowable unit web buckling resistance.
The maximum bending moment occurs at the center of the beam
and is equal in foot pounds to W (L-a) +8; this formula is
identical with the formula of maximum bending moment for a
beam of length (L—a) under a uniformly distributed load, Ww.
The proper size of beam in any tier as regards flexure at a fiber
stress of 18,000 or 16,000 pounds per square inch may be found
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|
in the beam safe load tables for 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 moment by the number of beams; |
Or from the table of properties, by dividing by the number of |
beams in the tier the total section modulus required, which |

is equal to ﬂé—rila)—

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 adistance in feet of "';“ from each end of the beam and
is equal to: V==-!E— x%—'

i . k o oW L—a 1
Web thickness to resist average shear:t i SR T T L
Unit average vertical shear: fg ‘E X L;a = n::ixt- '

which must not exceed the allowable unit shearing stress.
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 ﬁn_‘IT.r&

- : . P Lg W
Web thickness to resist buckling: t axiZs T ATy

Unit average web resistance to buckling: f b=5_:'u2+d;2m- '

which must not exceed the allowable buckling resistance.

Rolled Steel Slabs. To distribute the loads from columns over
girders, grillage beams, ete., solid slabs of rolled steel may be
advantageously used in the place of cast iron or riveted steel bases,
ete. The size of the slab is usually fixed by the dimensions of the
column and its thickness is determined from the maximum bending
moment, on the assumption of uniform loading, as follows:

—r  W=Total load, in pounds.
~t-2 1 A =Width of slab, in inches.
j | Eff B =Length of slab, in inches.
i i | !t =Thickness of slab, in inches.
— " a =Outside dimension of column, in inches.
e ey b =Outside dimension of column, in inches.

Assuming the maximum bending moment to be at center of slab:
M=% W ®R=b_ and the required thickness of slab:

t=\EYA—wn \{3W4m-—_hg

Additional data are given under separate heading, ‘‘Strength of
Steel Slabs™.
Nore—In the examples which follow a fiber stress of 16,000 pounds is used.

149



CARNEGIE

STEEL COMPANY

ar
.

10-6¢

TeliErsseee e et i yianell

O R L T PP R

DR A S e S B

R R S VTP el

N SR TR, S T,

Plrmmme e e e

.

-12

T Py VECE DX T

AL e R e e e e

YT e e Tetaterars fal et

e s o E W B R BB,

TP A ) R W S T

R R TN R AR ST ]

g e o e o i

RS

=
1

N N e S S R RSy

Exanvrre: Required to design a grillage foundation for a column load of
1,040,000 pounds on soil with an allowable bearing capacity of 6,000 pounds
per square foot. Column composed of 1 web plate, 14" x 54", 4 flange angles,
6" x 4" x %' and 4 flange plates, 14" x 74", outside dimensions 14" x 18",

Required area of footing=1,040,000 -+ 6,000=173.33 square feet.

Use area 12'-0" x 15'-0""=180 square feet.

Assume 3°-0" square as the dimensions of the rolled steel slab or column
base and allow 9’ for concrete on the sides and ends of beams, then the dimen-
sions of the steel grillage will be 10’-6" x 13’-6"", concrete being assumed of
sufficient thickness and strength to distribute to the edges.

~-{-2 | _ Rolled Steel Slab
14" 86" TR :
} I" Thickness required, t,— \2X1.010.000 x 93 5 4g in,
: t  Used}”.
| e |

[PORRERE T, H
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Beams—Section Modulus Method.
Bottom tier—L==13.5 feet; a= 3.0 feet.

Required total section modulus, 8,—3 X 1,040,000 x 10.5__ 4 2375 1n.s

32,000
Use 13—15” 60.8 1b. beams—Total section modulus=1,055.6 in.®

1.040,000 _ 10.5 1
Average X S X I x15 x50 = 3,515 1bs. persq. in

13.5
1,040,000
Average buckling su'ma=-—'—-—-—§-13 > 43.5 x 50 —5.120 Ibs. per sq. in.
Top tier—L=—10.5 fect; a—3.0 feet.
3 x 1,040,000 x 7.5

Required total section modulus, 8,= 32.000 =731.25 in.®

Use 4—24'" 90 1b. beams—Total section modulus=743.2 in.2

= 1,040,000 7.5 1
Average shear— 10.5 X5 X 7xo1x 6% == 6,200 lbs. per sq. in.

1,040,000
—_—
Average buckling stress=— — oo ==8,680 lbs. per sq. in.

Plate Girder Grillage Foundations. In those cases where columns carry
very heavy loads, plate girders are used for the top tier of the
grillage rather than beams. In the case of symmetricalfoundations,
the method of computation is the same as has already been illus-
trated in the case of beams. The following example indicates the
procedure in the quite frequent case of unsymmetrical loading
conditions:

£40,000 pounds

Make up of 1 Plate Girder

4 Flunge Angles 6 x 4 x 04 gl

2 Flange Plates 14 x 3§ B ';

1 Web Plate 36 x 14 2 fadtes] 3

A s e
SRR N = IOV LA

18”54.7 1b. Beams _

Web Reinf. Plates 3§ thick,

each end over Flange Angles Sl
Stiffener Angles 5x 314 x 14 S
Tie Anglea 523142 14 b
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Examrre:—Required to design a grillage foundation under an exterior or
wall column carrying a load of 840,000 pounds, and an interior column with
a load of 1,260,000 pounds, on soil with an allowable bearing capacity of
8,000 pounds per square foot.

840,000

Required footing area of wall wlumn=—8'm10—=105 square feet,
Use area 8-0"" x 14'-0"= 112 square feet.

Required area of interipr column toot.lu.g=-l‘:?'+.6?o =157.5 square feet.
Use area 12'-0" x 14'-0""=168 square feet,

With these dimenskons and areas, the load on the soil will be uniform at

7,600 pounds per square foot, and the footings the same width, both of which
are desirable from the standpoint of uniform settlement.

Rolled Steel Slabs for Column Footings: Assume a width of 30" and a
length of 32", then the required thickness will be as follows:—

Wall column, t,=1Y4/2% 3“’000’;;33—'“ —4.86 in.; use 5",

Interior column, t, = '\‘."s = 1'2:2'56—%: 32 —16) _ 5,61 in.; use 53"

Plate Girders: Maximum bending moment occurs at the inner beams of
the respective footings, and is equal to the load on the column multiplied by the
distance of its center from the center of moments.

M max. from wall column = 840,000 x 2'-6=2,100,000 foot pounds.

M max. from Interlor column=1,260,000 x 1'-8“=2,100,000 foot pounds.

Required section modulus of two mm%-—w =1,575.0 in.®

Assume two girders composed each of 1 web plate 36" x 14", 4 angles 6" x
4" x 5", and 2 flange plates 14" x §§";—

Total section modulus, S=2 x 792.3=1,584.6 in.»

Maximum sheuar occurs at the inside edge of the steel slab under the Interior
column, and is equal in total for the two girders to the load carried by the
portion of the footing between that point and the inside edge of the footing,

or%‘—s ==080,000 or 340,000 pounds per girder.

At 10,000 pounds per square inch, the 36" x 14" plate girder web is good for
180,000 pounds; therefore, it is necessary to use reinforcing web plates where
the shear exceeds that amount.

Beams, Lower Tler, Interior Column:

Required total section modulus, 8, = 2-%1:200.000 x9.67 _, 453 1

32,000
Use 13—18" 54.7 1b. beams — Total section modulus =1,149.2 in.#*
1,260,000 _ 9.87 1 i
Average shear = TR x5 x 15 %18 x 46 x"w._i.azolbs.pm' 8q. in.

Average buckling stress — ﬁ!‘x‘g‘f?‘%% == 4,000 1bs. per sq. in.

For exterior column use 9—18" 54.7 1b. beams.

Nore.—In order to facilitate manufacture and shipment, it is
desirable to use for the entire foundation as few sizes and weights
of beams as possible, and the rolled steel slabs should be of the
same thickness or at least of as few thicknesses as really convenient.
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Strength of Steel Siabs. The formulas given for the bending
moments in grillage beams and column base plates in the preceding
pages are based on the assumption that the maximum bending moment
oceurs at the center of the column and grillage beams, producing
also a deflection at this point. If, however, it is assumed that the
column remains in perfect contact with the comparatively rigid base
plate or slab, the latter may be considered rigidly fixed at the column
edges, so that there is no bending moment in the center and that
the maximum bending moment and also the maximum shear ocecurs
at the fixed end of greatest cantilever projection, %—b.

The use of the formulas based upon the first assumption is recom-
mended for the reason thatenaximum bending moment and maximum
shearing stress do not occur at the same point and that, with par-
ticular reference to grillage beams, the bending stresses alone will
generally decide the section to be selected.

The formulas based upon the second assumption give somewhat
lower values for maximum bending moment and are frequently used
in computing the resistance and the required thickness of heavy
steel slabs; in which case, the corresponding values for M and t are:

2
K wABxBBbeh w A (B-b) fAtJ. t-g—b

The table gives the coefficients ‘\{ for various values of w.
Thick of Slab=Maxi Projection > Coefficient for ding Unit Py

Projection CoefMcients, T for various values of Unit Pressure, w.

o - == — e

| Fiber Stress, 18,000 Pounds | Fiber Stress, 16,000 Pounds
o Unit | Preas Uit
] re ni .
Ib.persq.in, Coefficient | Pressure | Coefficient |Ibpersq.in| Coefficient | Pressure | Coefficient |
Ib. persq. in, I Ib. par q. in.

| 1050 0.4183 | 1050 0.4437

100 | 0.1201 1100 0.4282 | 100 0.1369 1100 0.4542
150 l 0.1581 | 1150 | 0.4378 || 150 | 0 1150 | 0.4644
200 0.1826 1200 0.4472 | 200 0.1936 1200 0.4743
250 0.2041 1250 0.4564 I| 250 0.2165 1250 L4841
300 0.2 1300 0.4655 | 300 0.2372 1300 4937
350 0.2415 1350 0.4743 | 350 0 2 1350 0.5031
400 | 0.2582 1 0.4830 | 400 0.2739 1400 0.5123
450 | 0.2739 | 1450 | 0.4916 | 450 & 0.2005 | 1450 | 0.5214
500 | Q.2887 1500 0. 5000 500 0.3062 | 1500 0.5303
550 | 0.3028 1550 0.5083 [| 550 0:3211 | 1550 0.53901
600 0.3162 1600 0.5164 | | 0.3354 1600 0.5477
650 | 0.3201 1650 0.5244 | 650 0.3491 1650 0.5562
700 | 0.3416 1700 0.5323 '| T00 0.3623 1700 0.5646
750 | 0.3536 1750 0.5401 [ 750 0.3750 1750 0.5728
800 | 0.3652 1 0.5478 [ 800 0.3873 1800 0.5810
850 | 0.3764 1850 0.5553 | 850 0.3992 1850 0.5890
900 0.3873 1900 0.5627 200 0.4108 1900 0.5969
950 0.3979 | 1950 0.5701 " 950 0.4221 1950 0. 7
1000 4082 0.5774 | 1000 0.4330 2000 0.6124
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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 homogeneous.
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 its resistance
to compressive forces up to the elastic limit, and there would not
be any flexure; if, however, a deflection be imparted to the eolumn
by a lateral force, the column would ultimately fail by bending.

Euler’s Formula, P=k "jnj—l or -E =k ﬁ , is based upon the fore-

going theory, and gives results close to the ultimate strength foand
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 1/r the results
do not correspond with actual tests.

Rankine's Formula, P=f-+—é-‘-57;-)—, = -E = mf(rﬁ.)-;, represents the
type of formula now in general use and the numerous formulas for pro-
portioning 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 ¢
is an empirieal 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, 1/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 ("]1:).

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 other
type of column formulas,

154



I ——

COLUMN SAFE LOADS

Ratio of Slenderness. The ratio of slenderness, 1/r, 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 in such a manner as to prevent deflection in the
direction which corresponds to the least:-radius of gyration. Com-
pression members, excepting those of square or circular section,
have two principal radii of gyration. It is, therefore, necessary
to determine the radii of gyration of such sections and to use the
proper ratio of slenderness in any particular case.

Usual practice limits the maximum ratio of 1/r to 120 for main

members under steady stresses. Tor secondary members under |

temporary stress, such as those used in wind bracing, higher ratios
may be used, but in no case should the ratio exceed 200.

Compressive Unit Stresses. Allowable unit stresses for ratios of
slenderness, 1/r, in accordance with a number of compression formulas
of a more general use, for columns and struts, are given in table.

Combined Bending and Compression Stresses. (Generally the loads are
direct and equally distributed over the cross section of the col-
umn 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 consideration
and the column sections so proportioned that the combined
stresses do not exceed the allowable axial compressive stress.

‘W .M W =Direct load Wji=Eccentric load.

M =DBending moment due to eccentric load= W,x.

I =Moment of inertia in direction of bending.

n =Extreme fiber distance in direction of bending.

A = Area of column section, in square inches.

f =Allowable axial unit compression;f should be equal
to or greater than !—"'KEL -+ —-151'-‘-, the fiber stresses
due to compression and bending respectively.

. Exaurre:—Required a plate and angle column, 20 feet long,
to sustain a balanced load of 210,000 pounds and an eccentric load of 40,000
pounds applied 15 inches from the column center on axis 1-1.

Assume a section made up of 14"x%" web plate, four angles 6"'x4"'x71¢"" and

two flange plates 14”'x3§",
A=32.47, I1.1 =1351, rg-2=3.09, 1/r=20x12 + 3.09=77.

210,000 + 40,000 , 40,000x 15x7.625
Actual fiber stress= 3547 + 351 11,090 pounds.

If this stress is not within the limits of the allowable filber stress for ratio
of I/r=77, obtained from the column formula in use, another trial is made.
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COMPRESSION FORMULAS FOR STEEL COLUMNS

ArLowABrLE Uxit Stresses 1N Pounps pErR Square Incr

| ALS.C. ABCLMRE.\ New York | Chicago [Philadelphia

Ratio. | Rankine | “*yg9q | 1920 1917 1919 1019
TR [T R R e | I = BTy
; Baaring Buildings | Ry. lRy. dges. I
+ 12500 : 18000 g , oLl 16250
TAEL _!'i'_ 16000-70- 16000 l}— 16000-70 T 12
‘W,”‘w 1+ 1500m8 _ s
> |
0 | 12500 16000 16250
5 12401 15650 16213
10 | 12465 15300 16103
1 12422 .- | 14950 ) 15924
20 1 2363 Maximum 14600 Maximum 15680
25 | 12287 14000 | 14250 | 14000 | 15376
30 | 12195 : 13900 | 13900 | 13900 | 15021
35 | 12089 Maximum | j3550 | 13550 | 13550 | 14622
40 | 11968 14305 | 13200 | 13200 | 13200 | 14187
45 | 11834 | 13913 | 12850 | 12850 | 12850 | 13724
50 | 11688 13500 | 12500 | 12500 | 12500 | 13241

55 | 11531 | Maximum | 33071 | 12150 | 12150 | 12150 | 12745
60 | 11364 | 15000 | 12631 | 11800 | 11800 | 11800 | 12243

95 9995 | 11989 9, 9350 9350 9350 | 8026
100 9784 | 11571 09192 9000 8512
105 0571 11163 8808 8650 8650 8650 S116
110 9356 | 10764 8438 8300 £300 7738
115 9142 | 10376 8082 7950 7950 7050 7378
120 8929 | 10000 7742 | 7800 7600 7 7037
125 8717 9636 7416 | | 7250 6714
130 | 9284 7105 |
135 8200 8944 6809 | 6550 6116
1 8094 8617 6526 | 6200 5842
145 7802 | 8302 6256 , 5850
150 7602 8000 6000 5500
155 7496 | 7710 5756 | |
160 7305 7431 | 5524 | |
165 7118 7164 | 5303 |
170 6934 6908 5094
175 6754 6663 4805 | |
180 6579 6429 4706
185 6408 6204 4526 | | [
190 6242 | 5989 4355 | | |
195 0 5783 4192 | |

i

Maxmom RaTio oF -11_—

Compression Formula ‘ El_”ﬂ_ o iion T 1
Prinnryi!mnduy. =
Am. Inst. of Steel Construction, 120
Am. Society of Civil Engineers., 100
Am. R'y Engineering Ass'n. . .| 100

200 C Bldg. Law. . ... 1019 120 150
120 ,mmlﬂd&hw..lﬂl 140 140

200 | New York Bldg. Law. . m_fa 120 | 120
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STRESSES IN RIVETS AND PINS

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 afiord such bearing area as not to cause distor-
tion of the metal at the rivet holes. In the case of beams which frame
opposite and of single web girders, this latter condition often necessi-
tates a greater thickness of web than required by the shearing stresses,
In a plate girder with 54s’’ web, 3{"’ 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 23 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 determined
from the bending stress, the thickness of the bars or web of the post
ghould 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={wxd3+320r =f Ad + 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, # =3.14159. The
forces are assumed to act in a plane passing through the axis of the
pin.

ExamrLe 1.—Required the size of a pin carrying a
load of 64,000 p s, at a dist of 5 inches between
points of support; maximum fiber stress 24,000 pounds per
square inch.

Bending moment==64,000 x 5 + 4=80,000 inch pounds;
use & 3 inch pin; allowed moment; 80,000 inch pounds.

ExamrLe 2.—Required the thickness 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 u 334-inch pin for 1 inch thickness
of metal is 81,000 pounds; therefore, the thickness of metal
required=121,400 + 81,000=1'4 Inch, or each web of the
chord must be 3{ inch thick, including pin plates.
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CARNEGIE STEEL COMPANY

RIVETS
SHEARING AND BEArRING VaLuEs, 1IN Pounps

14-INCH RIVETS—Area 0.19635 Square Inch

» Unit, Lbs. per €. In. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
5 Single Shear per Rivet | 1473 | 1571 | 1767 | 1064 | 2160 | 2356 | 2651 | 2045
Double Shear per Rivet | 2045 | 3142 | 3334 | 3027 | 4320 | 4712 | 5301 | 5800

Unit, Lbs. per Sq. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000

& 1% 038 | 1000 | 1125| 1250 | 1375 | 1500 | 1688 | 1875
E s 1406 | 1500 | 1688 | 1875 | 2063 | 2250 | 2531 | 2813
g = Y% 1875 | 2000 | 2250 | 2500 | 2750 | 3000 | 3375 | 3750
g & 10 2344 | 2500 | 2813 | 3125 | 3438 | 3750 | 4219 | 4688
g 8 2813 | 3000 | 3375 | 3750 | 4125 | 4500 | 5062 | 5625
5 The 3981 | 3500 | 3938 | 4375 | 4813 | 5250 | 5006 | 6563
= 1 3750 | 4000 | 4500 | 5000 | 5500 | 6000 | 6750 | 7500

54-INCH RIVETS—Area 0.30680 Square Inch ‘

Unit, Lbs. per Sq. In. | 7500 | 8000 | 9000 | 10000 | 11000
Single Shear per Rivet | 2301 | 2454 | 2761 | 3088 | 3375

Shearing

Double Shear per Rivet | 4602 | 4908 | 5522 | 6136 | 6750
Unit, Lba. per Sq. In. | 15000 | 16000 | 18000 | 20000 | 22000 |
1 1172 | 1250 | 1408 | 1563 | 1710
2 %o 1758 | 1875 | 2100 | 2344 | 2578
% 2 i Y I T TR T e T
¢ =) 540 | 2030 | 3125 | 3516 | 3006 | 4267
2 .5 8 | 3516 | 3750 | 4219 | 4688 | 5156
gel) {4108 )74075 | 4022 | 5460 | 8018 |
= ia |"TEBSE | 5000 | 5625 | B250'| 685
3 Yia 5273 | 5625 sszs‘ 7031 | 7734

3{-INCH RIVETS—Area 0.44179 Square Inch

é: Unit, Lbs. per Sq. In. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
% | Fingle Shear per Rivet | 3313 | 8534 | 8076 | 4418 | 4800 | 5301 | 5004 | 0627
% | Double Shear per Rivet | 0627 | 7060 | 7052 | 8836 | 6710 | 10603 | 11028 | 13254
Unit, Lbs. per Sq. In. | 15000 | 16000 | 15000 | 20000 | 22000 | 24000 | 27000 | 30000

%0 2109 | 2250 | 2531| 2813 | 3094 | 3375 | 8707 | 4219

2 i 2508 ] 3000 | s | o | uas ) s | soss | so25

E Hie 518 R0 | a0 | 6N | 5156 | "B62s ey | st

£ [z % | 4219 | 4500 | 5063 | 5625 | 6158 | 6750 | 7504 | 8435
2§ Tie | 4922 | 5250 | 5906 | 6363 | 7219 | 7875 | 8850 | 9844
g % ‘ 5625 | 6000 | 6750 | 7500 | 8250 | 9000 | 10125 | 11250

i % L6328 | o750 7504 | sass| o8t | 10125 | 11301 | 12656

= & CUFGT 500 848 0TS ) M0815 | 11250 13650 | 1405

use | 7134 | 8250 | 0281 | 10313 | 11343 | 12375 | 13092 | 15469

Values above upper dotted lines are less than single shear.
Values below lower dotted lines are greater than double shear.
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STRESSES IN RIVETS AND PINS

RIVETS
SHEARING AND BEAriNG Vavues, 1N Pouxnps

14-INCH RIVETS—Area 0.60132 Square Inch

% | Unit, Lbe. per Sq.In. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
g Single Shear per Rivet | 4510 | 4811 | 5412 | 6013 | 6615 | 7216 | 8118 | 9020
Double Shear per Rivet | 0020 | 9621 | 10824 | 12026 | 13220 | 14432 | 16236 | 15040
Unit, Lbe. per 8q. In. 22000 | 24000 | 27000 | 30000
1% 4813 | 5250 | 5006 | 6563
2 Sg 6016 | 6563 | 7383 | 8203
w8 il 7219 | 7875 | 8850 | 9844
£ e 8422 | 90188 | 10336 | 11484
j ; 14 9625 | 10500 | 11813 | 13125
_5 e 10828 | 11813 | 13280 | 14766
5 i 12031 | 13125 | 14706 | 18406,
= ii4s 132347 144387 16242 | 18047
% 0844 | 10500 | 11813 | 13125 | 14438 | 15750 | 17719 | 10688

1-INCH RIVETS—Area 0.78540 Square Inch
% | Unit, Lbs. per 8q.In. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
'§ | Single Shear per Rivet | 5801 | 6283 | 7060 | 7854 | 8639 | 9425 | 10603 | 11781
# | Double Shear per Rivet | 11781 | 12566 | 14137 | 15708 | 17279 | 18850 | 21206 | 23562
Unit, Lbe. per Sq. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
e 4688 | 5000 | 5625 | 6250 | 6875 | 7500 [ 8438 | 0375
2 % 5625 | 6000 | 6750 | 7500 | 8250 | 9000 | 10125 | 11260,
w |8 e 6563 | 7000 | 7875 | 8750 | 9625 | 10500 | Ti813 | 13125
£ Y2 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
- %o 8438 | 0000 | 10125 | 11250 | 12375 | 13500 | 15188 | 16875
_g 5 9375 | 10000 | 11250 | 12500 | 13750 | 15000 | 16875 | 18750
= H4g 10313 | 11000 | 12375 | 13750 | 15125 | 16500 | 18563 | 20625
e e, YRR 11850 112000 £ 15500 115000 1 16500 1. 18000, | 20250 1. 22500
144q {13188 13000 T 146251 16350 | 17876 | 10500 | 21638 | 24375

13-INCH RIVETS—Area 0.99402 Square Inch
Unit, Lbs. per 8q.In. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
Single Shear per Rivet | 7455 | 7052 | 8046 | 0940 | 10034 | 11928 | 13419 | 14910
Double Shear per Rivet | 14910 | 15004 | 17802 | 19880 | 21868 | 23856 | 26830 | 20821
Unit, Lbs. per 8q. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
Ys 7383 | 7875 | 8380 | 9844 | 10828 | 11813 | 13230 | 14768
_E [ 84387 9000 | 10125 | 11250 | 12375 | 13500 | 151887 16875
k| %o 0402 | 10125 | 11391 | 12656 | 13022 | 15188 | 17086 | 18084
& 5% 10547 | 11250 | 12656 | 14063 | 15460 | 16875 | 18084 | 21004
1 e 11602 | 12375 | 13922 | 15469 | 17016 | 18563 | 20883 | 23203
_E A 12656 | 13500 | 15188 | 16875 | 18563 | 20250 | 22781 | 25313
i 1844 13711 | 14625 | 16433 | 18281 | 20100 | 21938 | 24650 | 27422
£ T GRATE0 L Iorot LTI L0005 L2100 § a0nan | a0ars. 2 208t
1546 15820 | 16875 | 15984 | 21004 | 23203 | 25313 | 2847/ | 31641

Values above upper dotted lines are less than single shear.
below lower dotted lines are greater than double shear.
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CARNEGIE STEEL COMPANY

PINS

Bearing VaLves oN Meran Oxe Incm THick, N Pounps

Dia. x 1 x Unit Stress

Fiber Stress in Pounds per Square Inch

Dia,,‘ Area,
Inches| Sq.In.

oo

b5

s

Pt S ¥

Py

P R . G -

retpetipat

bt e et
J-'-L:-b.

Pin '
]
15000 mooo}wooo 20000 2m|2m|2m 27000 | 30000
785 15000 16000 18000 20000 22000| 24000| 25000| 27000| 30000
1.227| 18750 22500 25000, 27500/ 30000, 31250 33750, 37500
1.767| 22500 30000| 33 3 37500/ 40500 45000
2.405 26250 2 4 43750 47250i 52500
3.142 30000 3 48000 50000
3,976, 33750 3 54 56250 50 67500
4.909 37500 m 62500/ 6 75000
5.940) 41250 68750 7 82500
7.009' 45000 4 5 7 75000 81
8.296, 4% 5! 7 81250 877 97500
9.621 52500 5 87500 94500105000
11.0451| 56250 60000 90000 93750101250 112500
12. 60000, 64 100000108000 120000
14.186/ 63750 6 93500 102000,105250114?50127500
15.904) 67500 7 81000 90000 ssowmawuzsommma 135000
17.721| 71250 7 85500 95000104500 114000118750 128250 142500
19.635 75000 90000100000110000'12900012500013500&150000
21.648 78750 94500/105000 115500126000 131250141750 157500
| 23.758 82500 8 99000110000/121000 132000137 500/148500/165000
25.967, 86250 Bzﬂﬂﬂi103500 115000 126500 138000114375{) 155250172500
28.274 90000 96000108000 120000132000 144000 150000/162000 180000
30.680| 93750100000 112500125000 137500 150000/156250 168750 187500
33.183 975001 117000130000 143000 156000/162500175500 195000
35.785 101250 108000 121500 135000 143500|162mo-ms750 132250I,202500
| |
38.485 105000 112000 12&000'1&0000 154000168000 175000189000 210000
41.282 108750(116000130500,1 45000159500 1740001 81250195750 217500
44.179112500120000 135000 150000 165000 180000 187500202500 225000

47,173 116250 124000 139500 155000 170500 186000 1937 50|

50.265 12000012
53.456 123750132[‘-“)114 165000 18150019
56.7451275001 60[!):15300051?13}1}\‘.} 187000/20. 212500

l | [
$000/144000/160000176000 192000200000
8500/ 206250/

209250 232500

60,132 131250 140000/157500 17 5000 192500, 21000(1218750

|

63.617) 135000'144000 16200018-0000'198000216000 225000
m'usooo'meaoqlssmoeoasmzzm
70.8821142500(152000/17 1L000| |
74.662 146250 156000 1755m|195000|214500|234mu
|
78.540 150000 160000 180000200000 220000240000'250000
82,516 153750164000 184500 205000 225500246000 256250,
| 86.590 157500 168000189000 mJ
| 90. 7&5 161250 172000193 |

165000 176000198000/

243750/

220000242000|26 4000 275000

|
ﬁ |

103869 172500 184000 207000230000 253000276000
4 108.434 176250 18800021 150023 5000 258500 282000

000
231250249750
237500256500(285

.243

263250 292500
270000’3
276750307

21 DDDD|2310{)D 252000 262500|2S3500315000
21500023650025 8000'263?502'90250 322500

207000330000

'HQ 402 168?5[)'180000 202500 225000247 500270000 281250 303750 337500
287500310500345000
203750317250352500

1113.097/180000 19200021 6000240000 264000 288000300000324000:360000
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CARNEGIE STEEL COMPANY

FLOOR PLATES

Frar RECTANGULAR PrATES

Rectangular steel plates, plain, checkered or indented, are fre-
quently used in mill floor construction, supported by the floor beams
on two sides or on all four sides and more or less securely fixed to
the flanges of the supporting beams.

The resistance of rectangular plates to superimposed loads may
| be obtained from the formulas given below; the formulas given for
plates supported on four sides apply generally to rectangular plates
subjected to pressures normal to surface of plates.

M =Bending moment, due to uniform or ¢ trated load, inch-p

f =Unit fiber stress, pounds per square inch.

w =Unit load, pounds per square inch.

8, b="5ides of plate, inches, (a<b) t="Thickness of plate, inches.

¢ =Perpendicular distance, from corner to diagonal, d, of plate, inches.

¢ =Limiting values for steel plates, fixed and not fixed to supports (v. Bach).

Plate supported on two sides, a—Uniformly distributed load.

g

Mu%bn-rs s-“T:" =% b %
Plate supported on four sides, a, b—Uniformly distributed load.
' . t=p i =% to %
I Plate supported on four sides, a, b—Concentrated load in center.
' t=p 120 2 =61 S & $=1% to 1%

| BuckLE PLATES

Buckle plates are generally used on highway bridges with paved
floors, and may be subjected to concentrated live loads, due to the
weight of truck wheels and to a uniform load due to the paving.

The resistance of buckle plates, when the buckle is turned up
and in compression may be computed from the formulas (Winkler):

Total uniformly distributed load

‘W=41dt, pounds per buckle,
Total concentrated load, in addition to uniform dead load.

= b(100fdt—25.2wab) R
P BdTFI5E , pounds per buckle
8, b==Sides. t=Thickness. d=Rise of Buckle, inches.
w=D0Unit load, pounds per square inch. f=Allowable fiber streas, 8000 Ibs. per sq. inch.

Buckle plates are generally placed with the convex side of the
buckle turned down and in tension, in which case the strength of
the buckle plates is about three times greater.
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FLOOR PLATES

BUCKLE PLATES—DIMENSIONS

AMERICAN BRIDGE COMPANY BTANDARD

Y

e e e e e e e e e a
-1r - ¥
L g -+ !
° ° . } &
- - i
- / / - ;
« *
e - e ...l +—o| a
bom-mah [ R en
_S:us of Buckle, 5 | Size of Buckle, " Size of Buckle, |
Inches Die Inches Die Inches Die
|
» (b4 el 0 R S i T
SRR AR
23 ap il 38
3 283 25 36 | a7 | 36 |3 ag |45 |45 |3 b
23}«5 2 18l sradl =88l E 28 (47 |28%| 2% | 17
= 23% | p a7 | 37 | 45 |3 7 |47 (4273 1
3¢ (3073530 |38 | a7 |3 o7 | 47 ‘ Lty e LRI
26 |44 ‘ 3 | ag | a1 |48 |moiliag et 4 88a0l i | ok
2814 23,-,5 235 | 35 | a2 | 41 |3 | 22 | 91K | Doyl i | N 1S
42 | 45 | 3 25 54 |a7 |33 1
30 | 3ﬁ ST =go || Cay Y |
% |30 21 | 43 | 66 |81 | a3 (o1 Ism 4. 1-2%
30 |33 | 20
44 26 | 2 11 | 66 42 3} | 33
32 |44 2 10 | 44 | 32 |2 9
33 (30 |21 | 19 | 44 | 44 f 2 8
a3 ka3 |8 14 |
Maxmws Winte =04" for plates not over 12 ft. long. 71" for plates not over 35 ft. long.
Maximum Lexara =335 ft. Plates of greater length can be obtained by splicing.

ArrowasLe OveEraUN in length or width must be given on drawing, where clearance is close.

Exp Frayees  e=2" Minimum 18” Maximum

SmE Fraxoes 8=2" Mini 614" Maxi 4" or less, preferred.

Fiurers {=2"" Mini 6” Maxi 4" or less, preferred.

Exp Fraxaes to be made alike if possible. If over 187, stiffen with angles across plate.

8me Fraxces to be made alike if possible. When side flanges must be of ual width, the
plate should be ordered wide enough to make two flanges of the greater width. After plate
18 buckled, it will be sheared to required width.

BuckLes can be lengthwise or crosswise of plate, but different sizes should not be used in the
same plate. Plates are buckled one buckle at a time, and the number of buckles is determined
by size of buckles, fillets and end fanges, and bﬁ Ienglh of plate that can be fabricated.

A plate 35 ft. long could have:—14 buckles No. 11, b=2-2", with {=314" and e=51;""
or, 9 buckles No. 12, b-3’-3” with f=214" and e=3"

Conxecrion Hougs are usually for 5§, 84" or 24 rivets or bolts. Holes of different sizes
in the same plate increase the cost. spaciNa: Crosswise, usually 67, with 419" Min,
Lengthwise, from 6" to 12”. Odd spaces at ends, in even 14",

Drawing must show Top View of plate, give Die Number, and state whether buckles are
turned up or down. When buckles are turned down, the clrnwmg must show & Drain Hole
in the center of each buckle.
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CARNEGIE STEEL COMPANY

CORRUGATED SHEETS

Corrugated sheets are used for roofs and sides of buildings. They
are usually Jaid directly upon the roof purling and held in place by
means of clips of steel hoops which encircle the purlin and are
placed about 12 inches apart. Special care must be taken that the
projecting edges of the sheets at the eaves and gable ends of the
roof are well secured, otherwise the wind will loosen the sheets.

Corrugated sheets are made in the sizes given on opposite page,
the size most generally used has nominally 234-inch corrugations,
actual width 225inches, about 14 inch in depth. The gages frequently
used for roofing are Nos. 20 and 22, U. 8. Standard Gage.

By one corrugation is meant the double curve between corres-
ponding points, and by depth of corrugation the greatest deviation
of the curved surfaces from the straight line.

One and one-half eorrugations are allowed for lap in the width
of the sheet and 6 inches in the length for the usual quarter pitch
roof; one corrugation in width and 4 inches in the length of the
sheet is usually allowed for sidings.

Corrugated sheets of 2, 214 and 3 corrugations are furnished in
standard lengths of 5, 6, 7, 8, 9 and 10 feet and with a standard
covering width of 24 inches, when laid with a lap of either one
or one and one-half corrugations.

By experiment it has been determined that corrugated sheet
steel, 5§ inch deep and No. 20 gage spanning 6 feet, began to
give a permanent deflection with a load of 30 pounds per sq. foot,
and that it collapsed with a load of 60 pounds per sq. foot.
The distance between centers of purlins should, therefore, not
exceed 6 feet and should preferably be less than this. |

Approximately the uniformly distributed safe load of corrugated
sheets may be obtained from the formulas given below, using the
following notations:—

W=Total allowable uniform load, in pounds.
b=Curvilinear width of sheet, in inches,
=1.075 x covering width.
I=Unsupported length of sheet, in inches.
t==Thickness of sheet, in inches.
d=Depth of corrugations, in inches. -+
f=Allowable fiber stress, in pounds per 8q. inch.
w88 8f _ 4bdt _ 32fbdt
it e st

ax __ 21,333 bdt
for  f= 10000, W= =322
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CORRUGATED SHEETS

CORRUGATED SHEETS—DIMENSIONS

AMERICAN BHEET AND TIN FLATE COMPANY

DESCRIPTION OF SHEETS

AREAS OF SHEETS

-

Corrugations Width, Inches| .. l Bq. Ft. in 1 Sheet | Sheets in 100 8q. Ft.
Width, Inches Num- Corrugations Corrugati
Nomi Do | por_ | Sheet % 37,2 37, 'ﬂ,smx
omi- ncl a1, 7] s
formi- Actual M s &l 5" e Y| e 3 #
5 |5 % | 6 25 | 60/11.67 10.8310.42| 8.57| 9.23| 9.60
3 |3 [ 9|9 |26 |24 | 72/14.000 13.00(12.50| 7.14| 7.69|8.00
*21 | 235 | % [1024]2714] 24 84/16.33 15.17 |14.58] 6.12| 6.59 | 6.86
214 | 23 | 15 |10 |26° [24 | 96(18.67| 17.33|16.67| 5.38| 5.77 | 6.00
aiatial ek |38 23 24 | 108/21.00 19.50 |18.75( 4.76| 5.13 | 5.33
14 lg % 20 234, | 120/23.33{ 21.67 20.83| 4.29| 4.62 | 4.50
8 10 25 249 |14428.00 26.00 25.00 3.57| 3.85! 4.00
85 67,8 0and 10ft, Mul.muml h, 12 ft. ex Hur%”uwmgmn
Slm duno *214 are i'or the 2714" width W e

=89 |

—“NDSNCH
EACS X NI

Pamvtep SeEeTs—Weights in Pounds per 100 Square Feet.

Thickness, United States Standard Gage

10 | 12 | 14 18

470
472
478
472

336
338
342
338

| 615

607

Gu.vmn:n Summ—Welghts in Pounds per 100 Square Feet.

Cor-|

Thickness, United States ‘il.nndsrd Gnme

Lo MO L ST e, =4
In. l{‘.l[ l2| 14 | 16| 18 20 21 22 23 24 25 26 | 27| 28| 29
5 480|352 | 285 | 231 | 178|164 | 151 | 137 (124|111 | 97| 90 | 84 | 77
3 488 1353 | 286|232 | 178 (165|151 (138 125|111 | 98| 91 | 84 | 77
*2 141631 | 494 358 | 200 (235|181 [ 167|153 (140|126 |113| 99| 92 | 85 | 78
215|623 488 | 353|286 |232 (178|165 (151|138 |125|111| 98| 91 | 84 | 77
2 286|232 178 (165|151 (138|125 (111 | 98| 91 | 84 | 77
114 186 (172|158 | 144 (130(116 |102]| 95 | 88 | 81
B4 . 1130[116)102] 95 | 88 | 81 _
The welghts Ser 100 square feet given in preceding tables do not include
allowances for end or side laps. The followlns table gives the approximate

number of square feet of sheeting n

Sq.FeET oF 215 InN. STAJ.\DARD SHEETS TO COVER AREA or 100 Sq. Fr.

necessary to cover an area of 100 square
feet and is based on sheets of standard width, 96 inches long.
shorter sheets are used, the number of square Ieecrequiredwﬂl vary ingly .

If longer or

z End Lap, Inches
Bde L't” 3 N O e e Il e g
1 Lorrusation 100 | 111 | m2 | ns | 114 | ne
1% 116 | 117 | 118 | 120 | 121 | 122
2 “ 123 | 124 | 126 | 127 | 120 | 130




CARNEGIE STEEL COMPANY

PIPE—BLACK AND GALVANIZED

NATIONAL TUBE COMPANY BTANDARD

STANDARD PIPE

Diameters, Weight per Foot, Coinliogs
Inches Thick- Pounds Threads s
Size, ness r
' . Threads| P

In Inches | Plain Inch |(Diameter, Length, | Weight,
gtamal'| fotermal Ends |- a.nld Inches | Inches | Pounds
% .405 .269 | .068 244 .245| 27 .562 % .029
%Y .540 .364 | .088 424 425| 18 .685 1 .043
% 675 .493 | .091 567 568 | 18 .848 1% .070
2] 840 .622 | .109 .850 852 | 14 1.024 1% 116
¥%| 1.050 .824 | .113 1.130 1.134| 14 1.281 154 .209
1 1.315 1.049 | .133 1.678 1.684| 11% 1.576 1% .343
14| 1.660 1.380 | .140 2.272 | 2.281 1124 1.950 | 2% 535
13| 1.900 1.610 | .145 2.717 | 2.731 11% 2.218 | 2% 743
2 2.375 2.067 | .154 3.652 | 3.678| 111 2.760 | 2% 1.208
214! 2.875 2.469 | .203 5.793 5.819 8 3.276 | 2% 1.720
3 3.500 3.068 | .216 7.575 | 7.616 8 3.948 | 3% 2.498
34| 4.000 3.548 | .226 9.109 | 9.202 8 4.591 3% 4.241
4 4.500 4.026 | .237 | 10.790 |10.889 8 5.091 3% 4.741
44| 5.000 4.506 | .247 | 12.538 | 12.642 8 5.591 3% 5.241
5 5.563 5.047 | .258 | 14.617 | 14.810 8 6.296 | 41 8.091
6 6.625 6.065 | .280 | 18.974 | 19.185 8 7.358 | 4% 9.554
@ 7.625 7.023 | .301 | 23.544 |23.769 8 8.358 | 4% 10.932
8 8.625 8.071 | .277 | 24.696 |25.000 8 9.358 | 4% 13.905
8 8.625 7.981 | .322 | 28.554 | 28.809 8 9.358 | 4% 13.905
9 9.625 8.941 | .342 | 33.907 |34.188 8 10.358 | 5% 17.236
10 10.750 | 10.192 | .279 | 31.201 | 32.000 8 11.721 614 29.877
10 10.750 | 10.136 | .307 | 34.240 |35.000 8 11.721 6% 29.877
10 10.750 | 10.020 | .365 | 40.483 |41.132 8 11.721 614 29.877
11 11.750 11.000 375 | 45.557 |46.247 8 12.721 614 32.550
12 12.750 | 12.090 | .330 | 43.773 | 45.000 8 13.958 614 43.098
12 | 12.750 | 12.000 | .375 | 49.562 | 50.706 8 13.958 | 614 43.098
13 14.000 | 13.250 | .375 | 54.568 | 55.824 8 15.208 | 6% 47.152
14 15.000 | 14.250 | .375 | 58.573 | 60.375 8 16.446 | 6% 59.493
15 16.000 | 15.250 | .375 | 62.579 | 64.500 8 17.446 | 614 63.294

The permissible variation in weight is 5 per cent. above and 5 per cent. below.
Furnished with threads and couplings and in random lengths unless otherwise ordered.

Taper of threads is 34’/ diameter per foot length for all sizes.

The weight per foot of pipe with threads and couplings is based on a length of 20 feet,

luding the

ling, but shi

plUDg,

All weights and dimensions are nominal.

desired must be specified.

lengths of small sizes will usually average less than 20 feet.

On sizes made in more than one weight, weight
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STEEL PIPE

PIPE—BLACK AND GALVANIZED—Concluded

NATIONAL TUBE COMPANY BTANDARD

EXTRA STRONG PIPE DOUBLE EXTRA STRONG PIPE
s v Weight, ; " | Weight
Diameters, [ per ||, Diameters, d per
Size Inches Thick- | Foot, Si Inches Thick- | Root,
2 ness, | Pounds || 2% ness, | Pounds
In | Inches - In. Inches |~
I . External | Internal Ends External | Internal Ends
14 .405| .215].095 314 | 34| .840 | .252 | .294 | 1.714
1y 540 302 | .119 535 | % | 1.050 434 308 2.440
3% 675 423 | .126 38 || 1 1.315 599 358 3.659
1q 840 546 | .147 1.087 | 14 | 1.660 896 382 5.214
3% 1.050 742 | 154 1.473 | 1}4| 1.900 1.100 | .400 6.408

1 | 1816 957 | .179 2.171 || 2 2.375 1.503 | .436 9.029

14 . 1.660 1.278 | .191 2.996 | 2% | 2.875 107K .552 | 13.695

1% 1.900 1.500 | .200 3.631 | 3 3.500 2.300 | .600 | 18.583

2 2.375 1.939 | .218 5.022 || 334 | 4.000 | 2.728 | .636 | 22.850

214 2.875 2.323 | .276 7.661 || 4 4.500 3.152 | .674 | 27.541

| 3.500 2.900 | .300 | 10.252 | 44| 5.000 | 3.580 | .710 | 32.530

3% 4.000 3.364 | .318 | 12.505 || 5 5.563 4.063 | .750 | 38.552

E 4.500 3.826 | .337 | 14.983 || 6 6.625 4.807 | .864 | 53.160

415 5.000 4.290 | .355 | 17.611 || 7 7.625 5.875 | .875 | 63.079

.563 4.813 | .375 | 20.778 | _8 8.625 6.875 | .875 | 72.424

6 6.625 5.761 | .432 | 28.573

Z 7.625 | 6.625 | .500 | 38.048 Furnished with plain ends and in random

8 8.625 | 7.625 | .500 | 43.388 | lengths unless otherwise ordered.

9 9.625 | 8.625 | .500 | 48.728 Permissible variation in weight, for extra
10 | 10.750 | 9.750 | .500 | 54.735 &rﬂna pipe, 5 per cent. above and 5 per cent.
11 | 11.750 | 10.750 | .500 | 60.075
12 | 12750 | 11.750 | ‘500 | 65.415 abf;‘;’&%“l}‘(;’ pating ooy b o
13 | 14.000 | 13.000 | .500 | 72.091 | *"%4% i e !

14 15.000 | 14.000 | .500 | 77.431 P i
15 | 16.000 | 15.000 | .500 | 82.771

LARGE O. D. PIPE

3 Weight per Foot, Pounds

= . EEEEENY
';- Thickness, Inches
Clou | e | % | e | % %o | % % | w | 1
— !
1436.713/45.682 54.568| 63.371| 72.091| 80.726| 89.279/106.134 l22.854‘138.842
1539.383/49.020| 58.573| 68.044| 77.431| 86.734| 95.954(114.144(132.000149.522
16/42.053/52.357| 62.579| 72.716| 82.771| 92.742/102.629(122.154{141.345/160.202
17/44.723/55.695| 66.584| 77.389( 88.111| 98.749/109.304(130.164(150.690 170.882
18/47.393/59.032| 70.589| 82.061| 93.451|104.757|115.979(138.174/160.035 181.562
20 65.708| 78.599| 91.407/104.131|116.772/129.330({154.194(178.725 202.923
21 69.045| 82.604| 96.079/109.471(122.780/136.005(162.204
22 72.383| 86.609(100.752/114.811/128.787(142.680(170.215
24 94.619/110.097/125.491/140.802(156.030/186.235)
26 102.629/119.442136.172/152.818(169.380(202.255
28 128.787|146.852 164.833/182.730[218.275
30 138.132/157.532/176.848/196.081/234.296|

Furnished with plain ends and in random lengths, unless otherwise ordered.
All weights and dimensions are nominal.
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CARNEGIE STEEL COMPANY

BEARING PLATES

Steel Bearing Plates are provided for the ends of beams resting
on masonry, to distribute the pressure over a sufficient area, the
allowable unit pressure depending upon the class of masonry used.

The size, area and thickness of a bearing plate depends on the end
reaction, the length and width of bearing and allowable unit stress.

Assuming that the maximum bending moment occurs in the center of bearing :
3 A —Length of bearing plate, in inches.

B =Width of bearing plate, in inches.

t =Thickness of bearing plate, in inches.

b =Flange width of beam, in inches.

w =Allowable unit pressure on masonry.

R =Reaction on bearing platesin pounds=wxAxB
_R_B R.,b __ R(B—b)

e Y, T T T
_WAB(B—b) _fAt2

8 A

—ABWB (B—D), B(B—b) — 4112
t v"’“_-i'r___'“ B(B—b) = L1

Taking moments at toe of beam flange, for cantilover projection ?L,:'_h
Sowm A BB AT e 3w
M= 5 == t=14 (B—h) Y=~
These formulas give lower values for M and t, and are applicable only
when it can be assumed that middle part, b, of the plate is rigidly held in
place, and that there are no bending stresses in center of plate.

Standard Bearing Plates—Sizes, Allowable Pressures and Limiting Spans.

: | : Fiber Stresa If Fiber Stress
BeamSection | BearingPlates | oot | 16,000 Pounds
- = | . Y as
R A s !i'olltgg : 4g | 3§ % T
- = ® | =5 -
g = £ | A | B s | L &L 25 Eg Pt ks
l Lhb.per i Lb.per
Ins. | Lbe. | Ins. | Inches Lbe.| Lbs. | gq3pn, | Feet | Lba. | ity | Feet
1 |
24 105.9|7.88 || 16 | 16 ! 1 |72.5] 47262 |184.6 | 20.74 | 42111“[ 164.1 | 29.74
24 | 79.9|7.0 16 | 16 | 1 |72.5]| 42667 | 166.7 | 24.46 | 37926 | 148.1 | 24.46
20 | 81.4/7.0 (16|16 | 1 !72.5 42667 | 166.7 | 20.62 || 37926 | 148.1 | 20.62
20 | 85.4/6.25 | 16 | 16 | 1 |72.56/39385|153.8|17.82 | 35009 | 136.7 | 17.82
18 | 75.6|7.0 16| 16 | 1 72.5&42357 166.7 | 17.84 [37923 148.1 | 17.84
18 | 54.7|6.0 16 | 16 | 1 |72.5] 38400|150.0 | 13.81 || 34133 | 133.3 | 13.81
15 | 60.8/ 6.0 | 16 | 16 | 1 [72.5]38400|150.0 | 12.69 | 34133 | 133.3 | 12.69
15 | 429/5.5 | 12 | 16 | 1 |54.4| 27420 |142.9(12.88 || 24381 |127.0 | 12.88
12 | 40.8/5.25 | 12 | 12 3 (30.6 166.7 | 11.21 | 21333 | 148.1 |11.21
12 | 31.8|5.0 12 | 12 4 |30.6] 23143 |160.7 | 9.32| 20571 (1429 | 9.32
10 | 25.4|4.66 8112 20.4( 14714 | 153.3 | 9.96| 13079 |136.2 | 9.96
9| 21.8/4.33 8112 17.0f 9778 (101.9|11.58| 8692 90.5|11.58
8 | 18.4/4.0 8 8 11.3 | 18750 | 203.0| 4.55 16667 |260.4 | 4.55
7 | 15.3|3.66 8 8 11.3117281 | 270.0| 3.59 | 15361 | 240.0 | 3.59
6 | 12.5/3.33 6 6 5.1]1 13483 [374.5| 3.23| 1108513329 | 3.23
5 | 10.0/3.0 6 6 5.1{1 333.3| 2.42(10667 |206.3 | 2.42
4 7.7/ 2.66 4 4 1.7] 10075 |629.7| 1.78| 8956|550.8| 1.78
3 5.7|12.33 4 4 1.7 8084 505.3| 1.23| 7186 /449.1| 1.23
Limiting Span=4 x Bending M t of Beam--Total Pressure on Bearing Plate.
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STRUCTURAL DETAILS

SreciaL Bearming Prates

Plates of special sizes may be computed from the foregoing
formulas or from the Projection Coefficients, B(B-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.
| Examrie: Required a bearing plate with a wall bearing of 20 inches on masonry sustaining
| a safe unit pressure of 250 pounds per square inch, to distribute the end regetion of a 24”—100 Ib.

beam, supporting a uniformly distributed load over 2 span of 11 feet, beam and plates ealculated
for fiber stress of 15000 pounds.

Reaction, R, of 24"—100 Ib, beam, 11 ft. span= 107,800 pounds.
Area of Plate=Reaction-+Unit Pressure, 107,800--250=431.2 8. inches.
Dimensions of Bearing Plate: A=22" B=20", Area=440 s, inches,
Projection Coefficient: B(B-b), 20(20—7.25) = 255.0,
Referring to table of Projection Coefficients: nearest value for unit pressure of 250 pounds
and fiber stress of 18000 pounds is 253.5, given for & 134" -plate.
- e r o A[ZWBBD) _ 4 [3x250520020—7.35) _ 1 par
Exaet value from formula:—{ V+ 'v 2218000 1.63",
| Projection Coefficients, B (B-b), for various values of w and t
_g'" Unit Pressure, w, in Pounds per Square Inch
e = —
Eg 75‘100|!2:'1 150 | 175 m'zz& 25!1‘3?&'300']325'3&0‘375‘400
t ‘iber Stress 18,000 Pounds
= | 1 i
ss0| ms| 20| 225 n -
50.0| 60.0| 48.0| 40.0| 343 300 . |
¢/ 125.0] 93.8] 75.0| 62.6| 53.6]| 46.9| 41.7| 37.5) .1 313 |
%' 180.0 | 135.0 | 108.0| 90.0 T?.ll 67.5| 60.0| 54.0) 49.1 450 41.5 386| 36.0 338
,a 245,01 153.8 | 147.0 | 122.5 | 105.0 9[.9! S81.7| 74.5| 66.8| 61.3| 56.5| 52.5| 49.0 45.9
1 | 320.0/240.0(192.0| 160.0 | 137.1 /120.0 106.7 | 96.0| 87.3| 80.0| 73.8| 68.6| 64.0 60.0
114 | 405.0 | 303.8 | 243.0| 202.5 173.6) 151.9 | 135.0 121.5[110.5 [101.3 | 934 86.8| 81.0 | 75.0
114 | 500.0 1 375.0 [ 300.0 | 250.0 214.8&18?..': lM.?|lﬁl].(I 136.4 | 125.0|115.4107.1|100.0 | 93.8
134 453.8 | 363.0 [ 302.5 | 260.3 | 226.9 %I‘?ll!ﬂ.ﬁ 1660 151.3 | 139.6|129.6 | 121,0 113.4
1 432,0 [ 360.0{308.0| 270.0 | 240.0 216.0| 196.4 | 1800 | 166.2| 154.3 | 144.0 | 1356.0
1 422.5362.1/316.9 | 281.7 | 253.5| 230.5|211.3 195.0‘181.1 160.0|158.4
1 490.0 | 4200 367.5 | 326.7 | 204.0 | 207.3 | 245.0| 226.2 | 210.0 | 196.0 | 1838
1 482.1 421.9|375.0 /337.5 | 306.8 281.3 | 259.6 241.1 | 225.0,210.9
2 Iasu.oiizu.wi:uu.o m-l|3’l0 295.4{'2?1.3 256.0 | 240.0
| |
t Fiber Stress 16,000 Pounds
34| 400 30.0] 24.0 200! ;
7T1.1| 53.3| 42.7| 36.6| 30.5, 26.7
gz 111.1| 83.3| 66.7| 55.0 47\0[ 41.7| 37.0( 33.3| 30.3| 27.8
35 (1600 12001 96.0| 800 68.6) 600 533 45.0| 43.06) 40.0 36.0| 343 320 30.0
T4 | 217.8| 163.3 | 130.7 | 108.9 93.3| 8L.7| 72.6| 65.3| 59.4| 54.4| 50.2| 40.7| 43.6| 408
1 1284.4)2133/170.71142.2 121.9 106.7| 94.8| 85.3| 77.6| 71.1| 65.6| 61.0| 56.9| 53.3
114 | 360.0|270.0 | 216.0 | 180.0| 154.3 135.0) 120.0108.0| 95.2' 00.0| 83.1| 77.1| 72.0| 67.5
104 | 444.4 | 3333 | 266.7 | 222.2| 190.5 166.7 | 148.1 133.3|121.2 1111 |102.6| 95.2| §8.0| 83.3
I?j 4033 322.7 | 208.9| 230.5 201.7| 179.2 161.3 | 146.7 | 134.4 | 124.1 115.2, 107.6 100.9
1 480.0 | 384.0 | 320.0 274.3 240.0 2133 192.0|lﬂ.5 160.0| 147.7 | 137.1|128.0 120.0
llz 450.7 | 375.0 | 321.9 2817|2504 2253 204.8 187.8|173.3 161.0 150.2  140.8
1 435.6|373.3 326.7|200.4 | 261.3 | 237.5 217.8 201.0 186.7)174.2 163.3
| 1 500.0|428.6 375.0 m.alaoo.o 272.7|250.0 230.8;3]4.3 2000 187.5
I 2 487.6/426.7 | 370.2341.3 | 810.3|284.4 | 262.6|243.8 | 227.6/213.3
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CARNEGIE STEEL COMPANY

| be

STANDARD BEAM CONNECTIONS

214 x 4% W'x 514"
Weight 39 1bs,

2184 4"x Ue"x 0'814"
Weight 17 lbs,

6050
o
b5
2136 4"x %'x 0°8”
Weight 7 lbs.

Rivets and bolts 34" diameter.
\:’eighug":vsu are for 3;-inch shop rivets and angle connections; about 20 per cent should
added for

Id rivets or bolts.

20,»'.! 18‘”’ 15"

215 4" 4"x Ha'x 011947
Weight 23 1bs,

=95 8¢

216" 4"x %'x 0%514"
Weight 13 lbs,

4 3

147 o LL"
!"5”“"; 2.'{4‘!‘%'“

L |
206 % 4" 3k 027
Weight 5 lbs.
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STRUCTURAL DETAILS

BEAM CONNECTIONS—LmmitiNG VALUES

e S| Gt P S e | Gt
Depth| Weight | Web | Shop | Feld com 2ion| Sorotood 15,000 1. 16,000 1. | Web, 1

Inches| Lbs Inch Rireu[ Bolts| Pounds Pounds | Feet ! Feet Inch

24 | 1059 | 625 | 6 | 12 84375 53014 26.52 @23.57 | 589
24 799 500 6 | 12 | 67500 53014 19.60 | 17.50 | .580
20 | 814 | .600 | 4 8 | 54000 | 35343 | 24.80 & 22013  .589
20 | 654 | .500 | 4 8 45000 | 35343 | 10.85 | 17.65 | .580
18 | 756 | 560 | 4 8 | 50400 | 35343 | 21.54 | 19.14 | 589
18 | 547 | 460 | 4 8 | 41400 | 35343 | 1501 | 13334 | 589
15 | 608 | 500 | 4 8 | 53100 | 35343 | 1378 | 12:25 | (589
15 | 429 | 410 | 4 | 8 | 36900 | 35343 | 10.00 | 8.89 | .580
12 | 408 | .460 | 3 6 | 31050 | 26506 | 10.15 | 9.02 | .580
12 | 31,8 | 350 | 3 6 | 23625 | 20506 | 9.3 | 812 | .526
10 | 254 | 310 | 4 4 | 27900 | 17671 | 829 | 7.37 | .589
9 | 21.8 | i290' | 4 4 26100 17671 641 570 589
8 | 184 | 270 | 4 4 | 24300 | 17671 | 4.83 | 420 | 589
7| 153 | 250 | 2 2 | 11250 | 8836 | 7.03 | 625 | 580
6 125 | 230 | 2 | 210350 @ 8836 = 493 | 438 589
& 97|30 3 | 3| 3330 | s | 30 \ 186 | 370

. - of d
Ly 5.7 ‘ 70 | 2 2| 7650 | 8836 | 130 | 115 | 510

I.tuutms Span =4 x Bmdmx Moment of .'Beum + l.ewl. Value of Beam Conneetion.

The beam connections in above table are based on the resistance
of 24" rivets in bearing and shear only, no moment stresses being
considered, and the values given agree with tests made on beams
under ordinary conditions of use.

Web Connection: Bearing Stress—Rivets enclosed—Shop 30,000 Ib. per sq. in.

Outstanding Legs: Shearing Stress—Rivets or Bolts—Field 10,000 1b. per ag. in.

Web Thickness, t': Bearing Stress—Rivets or Bolts—Field 20,000 1b. per sq. in.

Web thicknesses, t', of girder beam correspond to required resistance in bearing,
when beams frame opposite,

Special connections must be used when limiting conditions are
exceeded, such as: End reaction of beam greater than value of
connection—Short span with beam fully loaded—Thinner webs of
girders resisting maximum end reactions of beams.

RIVETS AND BOLTS—Unir STRESSES.
Bearing Stresses.
Rivets and Turned Bolts, enclosed,  Shop 30,000 1b. per sq. in.
Rivets and Turned Bolts, one side, Shop 24,000 #

Rivets and Rough Bolts, enclosed,  Field 20,000 &
Rivets and Rough Bolts, one side, Field 16,000 =
Shearing Stresses.

Rivets and Turned Bolts, single shear, Shop 13,500 Ib. per sq. in.
Rivets and Rough Bolts, single shear, Field 10,000 *
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CARNEGIE STEEL COMPANY

STANDARD GAGES AND DIMENSIONS FOR BEAMS

4

Nominal dimensions are:—flange width and “'0" in eighths, web thickness
in sixteenths. Gages for connection angles are determined by 4 web thickness.

Standard gages may be varied if conditions require.
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STRUCTURAL DETAILS
STANDARD GAGES AND DIMENSIONS FOR BEAMS
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CARNEGIE. STEEL COMPANY

i STANDARD GAGES AND DIMENSIONS FOR CHANNELS
|

Nominal dimensions are:—flange width and *'o" in eighths, web thickness
in sixteenths. Gages for connection angles are determined by web thickness,

Standard gages may be varied if conditions require.

th | Weight Web Web 3 Distance Max.
Depth | Weleht | Pngo | e}, | o | Onee | Grip S
Channel| Foo ness | ness | K P | £ | o | h |Tange

In. | La | In. | O ol St T YOl B Vel M T YR e M) R (G i
550 | 3% | 18e | e | 26 | Mie |12 | 13% | %

500 | 38; | 15e | B | 215 | Mje | 1214 | 135 | 184,

15 480 3% | % | % | 2 B | 12Y 184 R T %
400 | 312 | 1% | 2 | 8 |22 | 1% | W
{350 | 3% | %e | %o | 2 B o124 | 1% | 1g
339 | 3% | % ‘ %e | 2 | 0 |22 | 1% | i
| 50.0 | 416 | WM, | % 29 | % [ 1ne | 1% | %

450 | 4% | e | Me | 216 | % |10k | 1% | %

g3 (400 | 4% | %o | 3 | g | 0% | 108 | 1 | 5 %
37.0 | 4% | 1% 1% | 2ia | W, | 103G | 1% | Y5 ;
350 | 4% | %e | 3 | 26 | Me | 1036 | g | g
31.8 | 4 8 | ®e | 20% | v | 10% | 14 | The
400 | 3% | % 5 | 2 8% 9 1 g
350 | 344 | S | %e | 2 8% | 9 1 1i4g

12 | 80.0 | 316 | 1% 1 1 [ % |10 1 Bia 1
{250 | 8 8 | % | 1% | 5 (10 |1 e
207 | 8 % | 1 | 1% [ % |10 1 L
350 | 3% | 4e | The | 1M | 1& % 16 | %

300 | 3 Mig | B | 1% | 3 7% | 1% | 8

10 (250 | 256 | 1 | % 13 | 1 1k | % %
200 | 28 | % | Ma | 1% | e | 8% & | e
153 | 2% | % s | %e | 8% | 3 | %

250 | 2% | %% | %e | W& | % Z |2 144

o | 200 | 2% | %e Iy | 14 7 1 ig %
15.0 gy LT 1y 184 The | ™M | ™ B
134°| 2% | % I | 1% | Ke | T | Ma
21.25| 28 | %e | %e | 1% | Te | 6% % | 14e
1875 | 21 | % 1 | 1k | e | 6% | Ts | Mo

8 |16.25| 2% | 8% | %o | 136 | e | B | % | & LA
18.75| 284 | %o | W | 1 iy 6y | s | %

(115 | 2% | % Wwo| 18 | 8 614 W% | Bhe
19.75 [ 216 | 8 | Ba | 1V The | BY | T | M4e
|173s| o% | % | W e | A | B | %1 e

7 |1475| 2 e o | 14 | % | Bl | 1% 4

[12.25( 20 | B%e | Mo | 1% | 3 | 5% | K | 4
9.8 | 2 | %e | % ‘ 1 | 8 8lg [ % | 84
155 | 24 | %6 | ¥ | 18 | % | #6 | % | %

¢ (180 | 2% | e | 3 | 1% | % 45 | % | %
(105 | 2 Se | ¥ae | 1 | B 415 | 8 q?
|82 | 1% | %e | W | 330 | oe | 432 | % | ¥
1s | 2 14 3% | 1% | e | 316 | % | 9%,

5 90 | 1 Bia He 1 e 38, Bl % ‘g

87 | 1 $o | % | 1 | %e | | K| K
7.25 0 18 | %e | %ae | 1 Be | 2% | %% | %

4 | 825 1% | % % |1 Be | 2% | % | %e | W
| B4 | 156 | %e | % | 1 Be | 2% | B | % |
| 8.0 | 18 | 8 | %4 | % 1% 5% | e

3 | 50 |1 | i | 3w | W | % | 1% | 8% | M | w
| €1 | 198 | %e | sta | R | & | 28| K| W |




STRUCTURAL DETAILS

BEAM SEPARATORS

AMERICAN BRIDGE COMPANY SBTANDARD
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For 5, 4" and 3’ beams, use 1/ gas pipe 314", 3" and 23{"’ long respectively.
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CARNEGIE STEEL COMPANY

TIE RODS AND ANCHORS
AMERICAN BRIDGE COMPANY BTANDARD
3{—INCH TIE RODS

DAt 1 K01’

s s
drmm =t
)

C. to C/ Length Weight C. to C! Length Weight [C. to C.Length| Weight C. to C, Length Weight
Ft.-In. | Ft-In. Pounds| Ft.-In.| Ft.In. Pounds|| Ft.-In. | Ft-In. Pounds Ft-In. | Ft-In. Pounds

10 | 1-3 | 230 1-3 | 1-6 | 2.67| 1-6 | 19 | 3.05] 10 | 20 | 3.42
2-0 | 2-3 | 380 2-3 | 2-6 | 417|| 2-6 | 2-0 | 4.55| 2-9 | 3.0 | 4.92
30 | 3-3 | 530 33 | 3-6 | 5.67|| 3-6 | 3-9 | 6.05| 3-9 | 4-0 | 6.42
4-0 | 43 | 6.80 4-3 | 4-6 | 7.17| 4-6 | 4-9 | 7.55| 4-0 | 5-0 | 7.92
5-0 | 5-3 | 8.30| 5-3 | 5-6 | 8.67| 56 | 59 | 9.05| 59 | 6-0 | 9.42
6-0 | 6-3 | 9.80| 63 | 6-6 (10.17|| 6-6 | 6-9 10.55| 6-9 | 7-0 | 10.92
7-0 | 7-3 |11.30| 73 | 7-6 |11.67|| 7-6 | 7-0 |12.05| 7-0 | 8-0 |12.42
8-0 | 8-3 |12.80 | 8-3 | 8-6 |13.17| 8-6 | 8-9 |13.55 8-9 | 9-0 |13.92

Weights include two Nuts.

ANCHORS
SweEpGE Bort GOVERNMENT ANCHOR

[ Diameter | Length | Weight ‘

| Inches Feet-Inches | Pounds e
1 1-0 3.1 Yl
14 1-3 6.1 P
114 1-3 | 8.9 H
—
Weight includes Nut 3;” Rod 1’ 9" long. Wt., 3 Ibs.
BuiLt-In Axcaor Bouts AxaLE AncHOR
3 A

2
Lo
%i 6x %% 6"
L] S
%—'*: —
When center to center of anchors is less than 2 Angles 6" x 4" x 3" x 0%-3%
width of washer, use washer with two holes. Weight with 24" bolts, 7 1ba.
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STRUCTURAL DETAILS

DETAILS FOR PUNCHING AND RIVETING
AMERICAN BRIDGE COMPANY BTANDARD
CONVENTIONAL SIGNS FOR RIVETING

Shop Rivets Field Rivets Shop Rivets
[+ y! C ! Countersunk but|  Flattened n.uaud
and chipped and chipped nﬂ'nﬁ?fﬁd}f," 'I,G'wlﬁ{"’“lahuu 1'_.? g ’M'l_'
SEEREIEIE IR IEFE LR
P gleldaphe B2 3|
HO-X-0 % - @ DE 81605085 0iF

==
o
-
H
=

Bile| 3 | Tie | 12 | e | %6 | 1Me| U
w=1lad + 4" h=0.425w r=1}h,

o % | %[ % [ 3 [ % [ 1 [oe | ne [ ] s
- w |Wie| T |1 (1% |1%a [19% 1% 2 |25 | 2%
A b [Sie | %6 | The | % [ % | 14| % | 7 | 195 1
= r | Ta | Yo | 49| 1%40| el g | 134 |13 | 1%
577 C[%e | |1 |1 |19 19 (15 |2 (o | 2%

e

DRIVING CLEARANCE CRIMPS
e l  Diameter of Rivet, d. Inches
[ 36|26 | % | % | % :|wa m.m|m I
lcw A 1_!; 13 ?- E_zl_é 2 % [ 3 i
i ' e | M1 (14 134 | 104 1% 1/§ 2
% T b=t-+1}4” (min. 2")

GAGES FOR ANGLES
= Width of Leg, Inches 7l
| & |336] 3 |236| 2 |a3¢) 136|136 13¢] 1 | %

85|
{B_ g (454 (3143 |2 h'zlmmwh %% | % | %] %
= 3 |214 214|2 [

214 '

%

13
B W%

%% | % |36 %|%|%| K

=
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CARNEGIE STEEL COMPANY

RIVET SPACING
AMERICAN BRIDGE COMPANY STANDARD

MINIMUM PITCH FOR MACHINE RIVETING

COVER PLATE RIVETING
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STRUCTURAL DETAILS

REDUCTION OF AREA FOR RIVET HOLES
Area in Squ.mre Inches=Diameter of Hole by Thickness of Metal

e T ——

s

Diameter of Hole in Inches

e e

Thickness

of Metal, 1

Inches | 14 [%e | % [1Ho| % |1%e| % |1%e | 1 | 1o | 1% 1%
%o |.00].11 ]2 a8 a4 15| 16| a8| 19| 20| .21| 23
% |as|a4a|.as|az| 8| 20| 22| 28| 25| .27| 28] 31
e (.16 |.18 |.20| .21| 28| .25| .27| .20| .31| .33| .35 .39
s |.19|.21.23| 26| .28| .30| .33| .35| .38 .40| .42| .47
%e |.22|.25|.27 | 30| .33| .36| .38| 41| 44| .46| 49| 55
% |[.25|.28 (.31 | .34| .38| .41| .44| 47| .50| .58| .56| .63
%o | .28 |.32|.35| .39 | .42| 46| 49| .53| .56| .60| .63| .70
5% |.31|.35|.39| 43| 47| .51| .55| .50 .63| .66| .70| .78
344 | .34 | .30 | .43 | 47| .52| 56| .60| .64| 89| 73| .77| .86
% |.38|.42 | .47 | 52| .56| .61| .66| .70| .75 .80  .84| .04
184, 51| .56 61| .66 .71 .76| .81| .86| .91/1.02
% .55 | .60 .66| .71| 77| .82| .88| .03| .98/1.00
14q .59 | .64 .70| .76| .82| .88 | .94|1.00|1.05 1.17
1 .63 | .69 .75 .81 .ss-b 94| 1.00| 1.06 113 1.25
1%s | | | 80| .86| .93|1.00 | 1.06|1.13 | 1.20 1.33
114 | 84| 91| .98/1.05|1.13|1.20 | 1.27|1.41
1840 89| .96 104 111 |1.19|1.26| 1.34 1.48
1% | 941,02/ 1.09|1.17 | 1.25| 1.33| 1.41 1.56
1%¢ ' 1.15| 1.23 | 1.31 | 1.39 148‘184
1% 1.20| 1.29 | 1.38 | 1.46 | 1.55 1.72
1%s ' . 1.26| 1.35 | 1.44 | 1.53 | 1.62|1.80
1% | pe 131|141 1.50 | 1.50 | 1.69 1.88

PITCH OF RIVETS TO MAINTAIN NET SECTION

1 Hole Out

2 Holes Out

y—diameter of rivet + 3§"

a-y=+4/a2+b2-2y

b=+2ay+y?

al-2y=+/a?+b2-3y
b= 4/2ay+y*

. Dimensions in Inches

%N I 1'}%!!
Rivet  Rivet

2150 3%0

| %n

al RIVO‘

h h
3 3H 384
2 24 o
616 | 316 | 384
7 3% | 3%
Tia g.?"}; 4
By | 4 m

a, al=sum of gages minus thickness of angle.
£¢' rivets, can be taken at 1§’ less than for 3’ rivets.
1" rivets, can be taken at ¢’ more than for I§" rivets.
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CARNEGIE STEEL COMPANY

STRUCTURAL RIVETS
AMERICAN BRIDGE COMPANY STANDARD

Lexgres or Fieup Rivers ror Various Grirs

in Inches

Length

o

——
i

~ Grip, b._.'
L Length--.

pe--Grip, A=
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STRUCTURAL DETAILS

STRUCTURAL RIVETS

AMERICAN BRIDGE COMPANY STANDARD -

WeienT 1xv Pounbps per 100 Rivers witH Burron Heaps

Length | Diameter of Rivet, Inches \ Length Diameter of Rivet, Inches

Head, | | Hesd, -
Inches | 36 | 35| % | 3| % | 1 l;i‘m Toches | 34 | 36| %| 3| % 1 ‘15«31%

| I
33 [ 53 | 78[109/146/190252

18 |34 (54| 80/111/149193(256
19 |34 | 55| 82{113/152/197 260
19 | 35|56 | 83{115(155/200/265
20 |36 | 57 | B5(118/157|204/269
20 |36 |58 | 86/120(160/207|273
37|60 | 88122163211 278
2] | 38|61 8912-1i18& 214/282

21|38(62| M1 12ﬁi169 218|287
22 |39 |63 | 93]128171222201
22 | 40 | 64 | 94/130/174/225/295
22 | 40 | 65 | 96(132{177(229300
23 |41 | 66 | 97(135/180/232304

=
(=
- -}

b g

13|23 35| 50| 68 91(130)
14|24 |36 | 52| T1| 95(134
5|37 | 54| 74| 98139
15|26 |30 | 56| 77102143

16| 27|41 | 58| 80/105/148] 6
17|28 43/ 60 32109152]
18|20 44| 62| 85112156
10|18130 |46 | 64| 881161161

10 |19 |31 47| 67| 91119165

VOL WO~ D
[
=]
[~
(=}
THRAREXR FERXRER
g

11| 20|32 (49| 69 93{123 169 b5 |23 |42 | 67| 99/137/182/236308
50| 71| 96126{174 33 |24 |43 | 68 100139185 239313
11 |21 35|52 73| 991301178 75 |24 |43 |69 102/141/188243/317

133182 7 24 | 44 | 70 (104 143({191|246/321
25 | 45 | 71 (105|145/194{250(326
25 | 45| 73 (107147|196/253(330
26 | 46 | 74 (108]149(199/ 257|334
26 | 47 | 75 (110]152|202 260(339
26 | 47 | 76 [111|154{205/264/343

12 | 22|36 |54 750102
12 | 22|37 |55 | 77(105/137]187
13 [ 23|38 57| 79/107|141/191
13 [ 24 39|58 | 81110144105
13 [ 24| 40|60 | 84{113/148/200|
14 [ 25| 41|61 | 86{116/151/204]
14 | 26|42 |63 | 88118/155/208 27 | 48| 77 |113(156/207|267/347
15| 27| 43|64 | 90121158213 27 | 49 | 78 |114/158/210/271|352

4 15 | 27 |44 |66 | 92/124/162/217| 8 27 | 50| 79 (116[160/213|274/356
15 (28|45 | 68| 94127165 221| % |28 5080|118 1621216 278[360
16 | 20 | 47 |69 | 96/130{169/226] !4 |28 |51 |81 [119/164/219/281/365
16 | 20 | 48|71 | 98/132172(230 3% |29 |52|82|121|166{221/285/369
49|72 [101(135{176/234) Y4 |29 |52 83|122/169/224/288373
e
b

AMAFRER HNEXFEREFR A=
3
(-]
-

MEIRRARE

17 | 31| 50|74 (103138 179(239 20 | 53 | 84 |124/171(227/202(378

17 13151 |75(105/141{183|243| 3{ 30 | 54 | 86 |125{173/230/205(382

18 |82 |52 |77 (107/143(186/247| 74 "‘l’(] 54| BT (127 175I232299388
!

HABMIERR R
>
-]
(=]

| Di of Rivets, Inches
Button Heads
| % | 36 | 5% | %] % | 1 [1%]1x
100 Heads as made on rivets, Pnunds,.,,‘ 24|50 |97 16.0I24‘ll 35.0 1 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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R _C&RNBOIB STEEL COMPANY

SCREW THREADS

UNITED S8TATES AND AMERICAN BRIDGE COMPANY STANDARD

d Dia. d, | 4 ‘
In. | In. | 8q In. | 8q. i: F'h | In ln 1Sq in. | Sq. In. nch
% |85 | 040 027 20 | 234 |2175/ 4.900) 3.716| 4
3% | 208 | 110 068| 16 | 23 2.425| 5940 1619 4
| 500 | avl a3l 13 | 8, |a0a9] 7.009] 5428 83
ot | oon | 3%7| 33| 10 | 3¢ |2870| s206) 6. 344
% | 71| oot dve| o | 3 |3100| ee2| 7549 3K
gl lad R o | B |17 11045 oLl 3
838 | 785 | .551

4 |3.567[12.566) 9.903| 3
:ﬁ Fcdill By B S 414 | 3.798 |14.186/11.330| 2%
1% |1los [1285|1050| © | 438 |4028|1s00412741| 2%
B |1288 (1767 |1908] 6 | 4% [4288 17.721)14221| 2%
136 |1.389 | 20074 (1515 51 | 5 |4.480(10.635|15.766) 234
1 (1,490 | 2405 | 1.744| 5 | 5K |4.730 |21.648/17.574| 2%
1% |1.615 | 2761 [2.049| 5 | 53 |4.953 [23.758(19.268| 23
2 |r711 |3.142 | 2.300 414 | 5% 5203 [25.967 21.262 23§
2)¢ [11961 |3076 3021| 435 | 6 |5.423 28.27423.095 2x

BOLT HEADS AND NUTS

UNITED BTATES AND AMEHRICAN BRIDGE COMPANY STANDARD

!‘ll"":

Heads and Nuts | C.S.Susded | A B.Co.Standand
; |
Height, h | 0.75 d + 15" | 0.75d
P Short Dia.,f | 1.50d + 3%’ | 150 d
s Helght, & a d
. Short Dia., f 1.50 d + 15 1.50d + 4”

Heads for Bolts 114 and under, A, B. Co, Standard.
Heads for Bolts 15§ and over, U. S, Standard,
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STRUCTURAL DETAILS

BOLT HEADS AND NUTS

AMERICAN BRIDGE COMPANY BTANDARD

| #Eef

= OOOD hdedede oW NISKK R

e e

(=

Head {
! , t" Square ["2'" Square
i '| Diameter, In. us[:"' Diameter, In. Dim. In.
| Long | Short | Long |3tm Lnnz Short
% | 1% 14| 14
5!- %. 33 :isc ‘!ga e U] J g 1 ‘ ;z‘u
. § | e |8 1 % 1%
1850 1 18y 135 |14e § | 136 |135¢
1% | 5. lﬁ 1% 1% (1% 1% | 1%
{ 1%a | 1 18%a |I 1 1%4a 2 1744
1 2y (1 b1 | % |19 |1 21 [1%
2 ;ﬁs.l ﬂs 2% [Lhel 13 246 |11%e) 136 | 2% |11k
| 295 |208a |1 *| 208 |23 '13 3 2w, | 135 | 312 |3ms
2t (14 | Bl |20 (139 2% (2% | 1ig | 33 |2
e MmO e B
1 | 3
2i4e Lig | 44 | 2o 15| 3 ghi.i 1% | 30 |2,
3 (2 | as |3 2 3
ol b (B VB B R B\ B |28
O[30 |Bge| &% |3 (3] M0 (Gt |3 | & [
i 5% 4% |2%a | 0% | 4% igiﬁ gg 45% giﬁ g% (4%
4 H
8l |5% |2ilia| 796 |5% |3i8| el |5% |3 78 | 54
7| ot |oaf 252' oI 3% o (3% |33 WA ]
7 |ew |3ne o l4 |7 lew |2 8% | 614
K| D (o (3% | o8 o 43| Tw |01 | 4| of |6k
8" |8 |3t 6% (43| 87 |etp |4 | 674
3| 8% |7l [386 |10 |73 43| % |7 | 43 104 ‘m
7% |31314|10% 5 5 |1 7
ol 88 18 1301 (8 (3] BB |5 (Be|iR G
Rlion |8 |4 1 o Es 106 (s | 5% 128 |86
10% [o% 4% 12% |ow (6 |10 (9% |6 |12 (on
LE.’NGTH OF BOLT THREADS
Diameter of Bolt, Inches
% | % | % | % | % | 1 || ax
o 1 | % |1 1 .
0 2 peiky b3 | :§ |1 14
‘o 3 | L‘ e AR R AR AR
to 4 . |41 ‘ 1 1i l;é 1 25 214
to 8 1 1;2 | 1% | 2 2 2 245
to 12 1% | 1% |2 214 | 2 3 3
to 20 1 2 a 21§ | 2 3 3

=
3
g
=

i 0 00 $a 02 1D BS st et
-]

2
g
£

head than { inch.

183




CARNEUIE STEEL COMPANY

BOLTS WITH SQUARE HEADS AND NUTS

AMERICAN BRIDGE COMPANY BTANDARD

WEeranr 18 Pouxps per 100 Borts

Length Dismeter of Bolt, Inches

Under — = - 3 .— E S e

Head, . =
Inches Y e I T 14 ag 2 % 1
1 4 7 11l | g 22 37 56

14 4 T 11 16 23 39 | 59

14 5 8 12 17 24 41 | o2 |

13 5 8 13 18 26 43 | o4 | |

2 1RE 0 14 19 27 | 45 | o7 | 101 | 144
214 6 9 | 16 | 20 | 28 | 4 | 71 | 108 | 180
214 6 [ 10 [ 15 | 21 | 30 | 49 | 74 | 100 | 155
234 (1) 10 10 22 a1 | 51 : T 113 ! 161
3 T 11 17 24 33 54 80 117 | 167
34 7 12 18 25 35 58 86 126 178
4 8 13 20 28 a8 ‘ 62 92 | 134 189
44 9 14 21 30 | 41 6 08 | 142 | 108
5 10 15 23 32 | 43 | 71 | 104 | 151 | 200
b6 10 10 25 34 | 46 | 75 ‘ 111 159 | 220
] 11 17 20 36 49 79 117 168 232
614 28 38 | 62 | 84 | 123 | 170 | 243
7 20 | 40 | 55 ‘ 88 | 120 | 185 | 254
7% 31 42 57 92 | 136 | 193 | 265
8 32 456 | 60 | 97 | 142 | 202 | 278
a 34 49 | 65 | 105 | 154 | 218 | 208
10 53 71 | 114 | 167 | 235 | 320
12 o1 | 82 | 1 ’ 192 | 200 304

D 18 i 93 | 148 | 217 | 303 | 409

Per Tnch : iz | 250 153
Additi I_| 1.4 22 | 3.1 4.3 56 | B.7 12.5 | 17.0 | 223

SQUARE NUTS AND BOLT HEADS

AMERICAN BRIDGE COMPANY BTANDARD

WeicaT 18 Pounps ror ONe Heap axp ONe Nur

ted ' ‘ 1% I 114 | | 2 ‘ 2t ‘ 3
' [
Square Head and Nut....| 205 [ 351 | 548 | 808 |155 | 202
Weight of Shank per Inch| .3477 | .5007 | .G6S15) .8900) 1.391 2.003
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STRUCTURAL DETAILS

BOLTS WITH HEXAGON HEADS AND NUTS

AMERICAN BRIDGE COMPANY BTANDARD

WerGaT 18 Pouxps peEr 100 Borts

T R NEEE . =

Length Dinmeter of Bolt, Inches Length Diameter of Bolt, Inches

Under | Under

Head, | | Head,

Inches 1L | By £ Th 1 Inches Ya 4 3| Th 1
1 19 | 33 | 52 8 58 | 92 | 137 | 194 | 264
1§ | 20 | 34| 54 815 | 60| 96| 143 | 202 | 274
14 | 22 | 36 | 57 9 63 | 100 | 149 | 210 | 285
13 | 23 | 38 ‘ 60 | 014 | 66 | 105 | 156 | 219 | 206
2 24 40 [ 63 | 03 | 132 10 68 | 109 | 162 | 227 | 307
217 |26 | 43 | 66| o7 | 137 | 104 | 71| 114 | 168 | 236 | 318
2l | 27 | 45 | 690|101 | 143 11 | 74 | 118 | 174 | 244 | 320
2% | 20 47 | 72| 105|148 | 1134 | 77122 181 | 253 | 341
3 30 | 40 | 75| 100 | 154 12 80 | 127 | 187 | 261 | 352
i | 1| a1 78 [ 114 | 160 | 1234 | 82 | 131 | 193 | 270 | 363
gl |33 | 54| 82 118|165 13 85 | 135 | 199 | 278 | 374
3% | 34| 56 | 85122 ‘ 171 13 | 88 | 139 | 206 | 287 | 385
4 35 "58 | 88 | 126|176 | 14 o1 | 144 | 212 | 205 | 396
4 | 37 | 60 | 00| 130|180 | 1414 | 03 | 148 | 218 | 304 | 407
415 | 38 | 62 | 94| 134|188 | 15 96 | 152 | 225 | 312 | 418
43 | 30 | 64 ] 97 | 138 | 191 15% | 99 | 157 | 231 | 321 | 430
5 41 | 66 | 100 | 143 | 197 16 102 | 161 | 237 | 329 | 441
54 | 42 | 68 | 103 | 147 | 202 161§ | 105 | 165 | 243 | 338 | 452
5% | 44 | 71 | 106|151 | 208 | 17 107 | 170 | 250 | 346 | 463
5% | 45 | 73 | 109 | 156 | 213 1734 | 110 | 174 | 256 | 355 | 474
6 46 | 75 [ 112 | 160 | 219 | 18 | 113 | 177 | 262 | 364 | 485
6 | 48 | 77 | 115 | 164 | 225 | 1815 | 116 | 183 | 268 | 372 | 406
615 | 40 | 79 | 119 | 168 (230 | 19 119 | 187 | 275 | 381 ‘ 507
6% | 51 | 81 |122 | 173 | 236 | 1934 | 121 | 191 | 281 F 380 | 519
7 52 | 84 J 125 | 177 | 241 | 20 124 | 196 | 287 | 308 | 530
7% | 53 | 86 | 128 | 181 | 247 , |
735 | 55 | 88 (131 | 185 | 252 | ,

7% | 56 | 90 | 134 | 190 | 258
Per Inch | vl o Per‘Inch | ~ . & |
Additional | 56 | 87 [12:5(17.0| 22.3 | il 5.6 | 8.7 125 |17.0 22.3

HEXAGON NUTS AND BOLT HEADS

AMERICAN BRIDGE COMPANY BTANDARD

WeicaT 1IN Pounps ror ONe Heap anp Oxe Nur

i Bolt, |
i o e wo| 1% 1% 2 2%

—- e e,y —

Hexagon Head and Nut..| 1.73 2.95 4.61 6.79 13.0 22.0

Weight of Shank per In 34771 6007 | .6S15! .8000| 1.391 | 2.003

185



CARNEGIE STEEL COMPANY

UPSET SCREW ENDS FOR SQUARE BARS

AMERICAN BRIDGE COMFANY BTANDARD

Thread: Shape and Pitch, U. 8. Standard.

UPSET

BAR
Side of I“"ht‘ ' Aaditions| Damete | oo
ide Area, &ight | pj ength at |
oy Indh [REnc l ) a, 1 for | Rootof | At Root | Fxcess
d, es | oot | pnhes | Inches  Upset | Thresd | = of Over
Inches Lbe. | +10%, c, Theead | Ares of
- . | Inches | Inches |Sq.Inches| 5%
%
*3 0563 191 14 4 4 0.939 ] 0.693 | 232
* 7 | 0766 260 1X 4 4 1.064 | 0800 | 16.2
1 | 1000 3.40| 134 4 4 1.283 | 1.204 | 204
14 | 1206 430 1% 4 3% | 1389 | 1515 | 19.7
14 | 1563 531 1% 434 434 | 1615 | 2040 | 311
13¢ | 1.801 643 | 2 414 4 | L7110 | 2.300 | 217
|
134 ‘2.250! 7.85‘ 214 5 5 1.961 | 3.021 | 343
15 | 2.641| 898 | 234 5 415 | 2,086 | 3.410 | 205
13 | 3.063 | 1041 | 234 514 43 | 2175 | 3718 | 2138
1% | 3.516| 11.95 | 2% 5% | 5 2.425 | 4.619 | 314
| . |
2 | 4000|1360 2% 6 5 2,550 | 5.108 | 27.7
24 | 4516 1535 | 3 6 | 44 2.629 5.428 | 202
2 | 5.083| 1721 | 3Y% 644 5% | 2879 | 6.500 | 28.6
2% | 5641|1018 314 | 7 ‘ 6% | 3.00 | 7.549 | 33.8
| 1
214 s.zao! 25| 3% | 7. | 7 3317 | s.641 | 383
25 | 6891 |2343) 3% | 7 514 | 3317 | 8641 | 254
2% | 7.563| 2571 | 4 7% | 6% | 3567 | 9.998 | 321
2% 8266|2810 | 4% 8 734 | 3708 | 11.330 | 87.1
3 9.000| 30.60 4% 8 6 3.798 | 11.330 | 25.9
3% | 0.766 | 33.20 | 414 814 7 4.028 | 12741 | 305
3K izo.sss‘ 35.01 | '4% 814 7% | 4.255 ‘ 14.221 | 34.6
*Upsets are special.
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STRUCTURAL DETAILS

UPSET SCREW ENDS FOR ROUND BARS

AMERIOAN BEIDGE COMFANY BTANDARD

pa—y—

BAR UPSET
i Vot | s | s | Lonein | > =

. eight | 1y at
d, An_" F:;" b, a, U‘::et Root of Atol}mt Ea::?
Inches | Inches | ;. | Inches Inches +109, Ihfc"-ﬂd. Theead. A,B“d
Inches | Inches |Sa.Inches g7
*3 | 0442 150 1 4 5 0.838 | 0.551 | 24.7
* % 0.601 | 2.04 14 4 6lg 1.064 0.890 48.0
1 |o7ss| 267| 13 4 4 1158 | 1.054 | 34.2
1% | 0994 338 134 | 4 4 1.283 | 1.204 | 30.2
14 | 1227 aa7| 1% | 4 4 | 1389 [ 1515 | 235
13§ 1.485 | 5.05 134 4 4 | 1.490 1.744 17.5
124 1.767 | 6.01 2 414 414 1.711 | 2.300 30.2
134 2.074| 7.05 21 4lg 4 1.836 2.649 27.7
134 2,405 | 8.18 23 5 4 1.961 3.021 25.6
1% 2,781 | 9.39 234 5 4 2.086 3.419 23.8
2 3.142 | 10.68 214 514 4 | 2.175 3.716 18.3
21§ 3.547 | 12.06 254 blg a4 2.300 4.156 17.2
2y 3.076 | 13.52 2% (] 414 2.550 5.108 28.4
235 4.430 | 15.06 3 6 4lq 2.629 5.428 22,5
213 | 4.009 | 16.69 34 614 514 2.879 6.509 32.6
2% 5.412 | 18.40 34 6lg 414 2.879 6.509 20.3
23 5.940 | 20.19 34 7 b4 3.100 7.549 27.1
2% 6.402 | 22.07 3% 7 6 3.317 8.041 33.1
3 7.069 | 24.03 3% 7 5 3.317 B.041 22.2
34 7.670 | 26.08 4 74 6 3.567 9.993 30.3
3} | 8.296 | 28.21 4 74 5 3.667 9.993 20.5
33 | 8.946 | 30.42 4% 8 534 3.798 | 11.330 26.6
3k | 9.621 | 32.71 44 8 5 3.798 | 11.330 17.8
3% 110.321 | 35.00 | 434 8344 524 | 4.028 | 12.741 | 23.4
3% [11.045(87.55 | 4% 834 6 4.255 | 14.221 | 288
374 (11.793 | 40.10 434 814 514 4.255 | 14.221 20.6

#[peeta are special.
\
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CARNEGIE STEEL COMPANY

EYE BARS

AMERIOAN BRIDGE COMPANY BTANDARD

ORDINARY EYE BAR

Minimum length, |, for short end is 6°-6", preferably 7°-0"".

ADJUSTABLE EYE BAR

Left thread.
Thread: Shape and Piuh U. 8, Standard.

BAR | HEAD BAR SCREW END
' Maximum | Additiona Additional
[ knul Pin Mnurnli!t Min.| Em-' I%‘!Lﬂ:fn:ln:
Width' | Dia. | | n w‘d‘hlhrk Dll Upmlﬂth AR
Io. 1= d, |Excess For F In. u, | over |Far |Fof
Max.Mio, 1. | Dis. | Head | order- g il Ta | In- | Bar | In order-figur-
i - |_: Jar r_'_nf ! cight, ____! % FBII 1\?
| 0-1014 0- 7 | I* 8¢ 13¢ /306 4 [1-0 8
2 h ss 87.5[1- 214 0-11 | 2 [ | 1% 36.6| 435 (1- ol 7
Al 3 5 !? =Tl 1- 4 |2 |81.4| 4i4 |0-11) 7
e 2 1- 19| 0-10 | B ;2 21 41.2| 415 1- 0 8
214 (1 7 | 31440.0(1- 5% 1- 2 | 244 24 (381| 5 |1-0 8
}é|__1 9?,_8“ ,,_4% 1_192_: o il 6 _2§_|_?»6.? 5 |1-0 7%
PPV P Y R Y
3 14| 8% 8l algla1.7)1-0l41-5|3 | ;’i ,
*90ls 5 2. 214 1-10 |1 124 /23.9| 614 |1-1 8
Tl % T0 | e i [1-8] | 3925828 B 1 1B
s |1l B 11 | 84larsla 3 vigle | § 25 32.0| 535 0-11 7
" | 113" |857] 6 |1=1| 8
LR 02 2-8 {220 | 13510 44| 61 1-2 9
1 5 11003 1- 8 |~ %3, 23,362 6 1-0 8
5 |2 |1 134 634/35.02-6 | 2- 2| ;23 241| 6 |0-111 7
— 7 1 as) 881 TRTS |3Tels | 133 130:2| 634 1- 0 &
4 3 a1 (110] | 1% 33 |34.2 1- 1 814
6 (2 |17 14%| 6lg/37.502-4 [2- 1] 115 33 3833 1-2 9
P N T '_::{2 ? | B-2 |12-8{ ‘i“gﬁﬁzgg _;_ '}4_32'}:&
1 2414 2- 2 _ - -0
7 |2 hﬁ 1713 8 [3s7/211 |2-6|% | 154 [332| 735 |1- 1 3
1t (ISl 0} 8.4 |2-11 134/ 4} 137.3| 8 1- 2 0
| 1 18 I 7 18- 515 2- 3 *lg 4 1269| Ti4 1- (]
8 |2 |14 19 | &8 |37.6/2- 95 2- G| 7 14 4&2 29.5| 8 |1- L 8l4
" it |9 TR PHIT|T | 18 415|324 g 120
o |2 |18 20 | T4iqq 02 8152 6 “:'-‘fgig“z{s' Tos
17 11422 | 93407 "3 41y 3- 1 | 135l 415 27.4| 815 1- | 8
(Mg 2215 9 @3- 214 2101 g | 13¢ 437 |20.3| 814 1- 1| 8
10 |2 1 347 toason 0 ) | 18 5% e 90 12
IS (1140 @ d-1 |8 7§ 134 54 (35.2| 915 1- 310
114 2614 10 B4 |3-3 13 283 04 (1-2°0
12 |2 |184] 28 115.3?.514-2 (3-890 | 1i45{302| 0if|1-1 8
BB [SX s et L
| |13, 31 [12 311 3- 0| - ¢|1-1 7
14 (2 |14488 |14 [387)s-7 |4 4110 ‘ 158 35 130810 [1-1 &
| l1bgie34 |15 | 5 |4-8 — 1146 28;3 Aot
16 i2 13436 |14 (3754-7 12| 15 8% |29 l?'1-1 8
1% li%gleanigl16 |3 34414.11 4-m| 13 614 29? 1 8

*Bars are spocial, 138" 147, 134" und over, add 4’-334" for material, 4-2" Tor weight.

Pln hole to be deducted in estimating weight of Eye

Burs,
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STRUCTURAL DETAILS

LOOP RODS AND STUB ENDS

AMERICAN BRIDGE COMPANY STANDARD
W's o a W p-Bhp—

For Tumbuckle 6”1  Shortend,  Min. length 77 A
" l..l'TIH 589

For Sleeve Nut . g~
Thread: Shape and Pitch, U. 8, Standard.
LENGTH A FOR ONE LOOP IN ‘FEET AND INCHES

Di:["" Sind&lumorlimndlhrmlmhu

hp"' s | 36 | 1 |use | e | as | ags o [ase |1k | 2

1% 'o- 9;;0-10 011 o-u}s . '
0-10 011%1-0 -1
0-i1 u -2 1-2 [
1- 1-1%1-2 3 1-3341-4361-5 -6 I
"

l
1= l}il- 23441- 3 1- :1- 'lLill.- 55&'1- 6 1-7 [1- TM1- 8)4

1

| |
22 1os 18y ks 1- B341- 0341-7 1- 8 1 B141- 9
-3 fi-4 1-441-5341- 6 (17 1 T34 ’1 9 l1- 9 1-1uE
-4 [1-5 1- 5341 8)- 7 II-B 1- syli-sm 10 (1117
<5 1-6 1-6341-741-8 1-9 |1 9541 104111 2- 0 2- 034
6
:
-8

1
131

=
v

|

1- 7 1- 7%1- 8%41- 9 11-10 1113420 2- 1 !2-13
-8 [1- 8131- 9141-10 1-11 11 2.0142-1 [2-2 2-2

;'21-9 1107 110251411 0 |2 0}52. 1342-2 2-3 2.3

1- BH'I-IO l 11 1-11 42 0}5[2- 1

K11 2-'0 2-0}52- 1%42. 2 [2-
0 1 2-1142-21%52-3 2-
1 2-2 2-2 2-354?-4 E
32-

AR i

b v G V3

Iiﬂ

2!‘2- 3 |2- 8}«52- 4%?- 5

.4 2-5 2-5142-6
2.5 28 2—3”2-7

2.9 210
9 s 2-10 211
2.7 [2-7 t 2-9 0 1052-11}43-0

2-7 2-8 12- 8}43-9!42-10 2-11 ;l,{; 0143 1

5 O B ¥

(==

0%-— 2

2. g 8 . -11 % 2

! 210 2—1:1;3'6— 3 503
211 3-0 80 g E ﬂ §

1 2]’5. - 3 8!6 - 4163- b

*Ping are special. lluhnnmlhlmluﬂhdlmgmd-sﬁfut.

HUE

wded e dod o dad a fod wooer v

3511 [ngngfasgl  [us[usgliag| 1 2
i) 1l (14134 i | 134 134

Din. of U 14 134 1% 1af 134 134 1340 2 | 204 23] 234 2}
uu:'hnc"'mt. it babababeta bkt Pk Haka
...................... 9% 01410 100100611 (1134 113451102113512 120418




CARNEGIE STEEL COMPANY

CLEVISES

AMERICAN BRIDGE COMPANY BTANDARD

Grip=thickness of plate 4 1{"" but must not exceed dimension, c.
Thread: Shape and Pitch, U. 8. Standard.

| Upset | Pin
| ) PR T A T o |
_zig; Min.|Max iM‘m{Mu.l i e Hyh
ozru o I R R o N s|ecl|ld|n|w|
31 !1%1 {1314 3 | 14 |2y |134| 4 |1%| 5 [134|2%
41%|1%1%2i4 %13 (2 |5 [1%]| 6 [13%|2%
51341235134 214| 5 | 3¢ (335|234 | 6 |2%%| 7 |2% 3%
62 |235|2" |3 | 8 | 3% |a34l3 | 7 |2%| 8 |234|a%
7|2%|3 |23433% 7 | % [5%|3%| 8 |3K| 9 |3 |5
Crevis NumBERs ForR VArious Rops axp Pins
Rods | Pins
Round | Square | Upset | 1 | 1% | 1% | 1% | 2 | 2% | 2% 2% | 8 | #
BE | oihharas 1 3 | 3|3 |
...... sc g |8 lalm 4] 4 |
% % | 1% i [ e i ol |
Tl AR 134 4141 4!
15 |1 114 LS TR i e
135 | 136 | 13 4 4[4 e & 5|
i f Pl EERE | 1% 55181585
...... 1 | 1% 5| 5[ 565]|5 |5
1% | 136 | 2 golsel welis | s | e e
sl 214 5|5 TI|TL_5_! 6| 6
1% | 14 | 2K 6|6 [6]6|6]|7
1% 184 234 O e e I R
2 1% | 2% [ R L e (T
o1g o 234 [ T O O G
..... 1% | 2% [ L 5T S
214 | 2 214 Ii o 2 B
2% | 26 | 3 e W B
may be used with forks steaight, clevices below and

Clevises above and to right of i line
hlﬂtdtb&ﬁaeﬁouldhummndn

&
g
g
%
&

g




STRUCTURAL DETAILS

TURNBUCKLES AND SLEEVE NUTS
AMERICAN BRIDGE COMPANY BTANDAHRD
g e e e

T -t
W e gy oW

N7

=
Thread: Shape and Pitch, U. 8. Standard.

Dis.of Dimensions in Inches i E'gu.or Dimensions in Inches ;ﬁ-‘g
II""mv\r!1|n P I"géiiﬁfw':w I‘LI_{_ t f%ﬁ
TN e T T e e e P et
8 114 7 %0 %e | %10 | 19| 04/3Y (7 ;15%:4% 3';4 115 14
Kol 184 | 7ig| o4 i 0.4/314 | 7141834 515|374 | 1944 414
iy ml?g % [ ok | i 0:6(33 | 8341714|5% 434 | 14|51
atEF ORI SR AR el e
B () L 4 A g 10121 1 'k
33 | Bt the 145 m%ézzﬁssérsﬁ 15 o4
TR 214 Ble 114 13 1 l.7i-4 11542815 734 (5 2™ 65
1 | 2% 9 | 1% [1%6 | %e |13 | 235 h2 24 |73 53¢ | 214 (634 |
s B R L e [
i |24 ; o 0 15 434|354 [ 134 | 50
15 gae{g}; 2 ‘mse % |1 g-gsag ;§15§§ ris b iR iy | 62
[ 3 515 (43¢ | 116 |43 | 70
15 (816711 |25 2 | 9 17 7.o||gg 3"‘&?,‘ 368|355 | 10t 43¢
1% | 8% 1134 2% | 236 | % |2 84 01518 |6 |4%|1% |5% |116
1% | 8% 1134/ 2% (231 | 14e 234 m.rs“lig 105431 8¢ 514 | 13 a5t |38
2 |41112 |3 |28 | g2 12,00 415 117 221 62'5 174 |61 173
214 4:{4212 386 (2114, 2840219 [18.6/ 454 [113623 34 744 534 | 2 sﬁ 198
21 | 484 1234] 336 21140 134921518615 [12° |24 [73(6 |2 |7 |231
B 0 B Gh At b By g B
20y 5%[14% 415 3 18453 34.2"5% 13%35% 885 634 253 8 |344
o |G e s Bt L3 Bo5le  [1e3g27 | (7 | 2% |83 |a00
27 | 6% 15 | 43 3% 1 13K ‘*0'5"'6 5719734934 |74 | 2%, | 81¢ | 487
3 leslis [4wslase |1 31414050804 115362814193 | 714 | 275 | 834 | 583
u=6" for screws 4" or under. a=9" for screws 414" or over.
prmrelesiesacin
P
Rttt i et e
( I'I ] —~— -
S W=
B 30 o
=l -
Dia.olil Dimensions in Inches %—g |;Dia‘ol' =23
Screw, f B ‘5 2 Serew, 82
“:w‘lnlclt'a5h1|“w1nclt|ag“'
s |70 |avg|ax| mdexlesls | suis |5 534 | 1%4 75 | 110
414 (734 1334/4% [436 1 (63473 |53 | 9141534/5% (514 1% |8 | 122
435 |8 14 |5 |43 1% 674|845 (93016 |6 |53 151683 142
43 8% 14}5|5x 5 1% 73|98 (5% 1036163561 |6 | 1% 8% 157
| ! 6 103117 1624/63¢ | 146934176




CARNEGIE STEEL COMPANY

“% £ . |ARRSNSSNARRSRRR|I2858233TF34ER _
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o rE | [FE|mecesses sesmaE ) (-
z . L L1 paEc L | ST O | TR ok N e
By > o T.I iq HMEANNRHEORRRND (BRSNS RRARS S —— =g i _
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@2|= "
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DECIMAL TABLE

DECIMAL OF AN INCH AND OF A FOOT

14
J %ia

196

Foot

0573
0625
0677
0729
078125
.0833
L0885
09375
L0990
(1042
.109375

1146
L1198

1250
1302
1354
140625

L1458
1510

15625
1615
1667

AT1875
1771
.1823

1875
.1927
-1979
203125
2083
2135
21875
2240
2292
234375
2396
2448

2500

: ol
Lgs hnhocl’ant ,E Inch or Foot Inch or Foot
._-E"" i 3_3 |
Y 2552 8%, ‘ 5052 | 614 | 7552
it 2608 314 1’5104 |6 7
174, 265625 515625 G%a W 763625
B ' 2708 |3u 3 ¢ 7708
fe 2760 | 3%, |.5260 ﬂ‘!’ia | | 7760
% [9%s].28125 |3% 174, .53125 |e% . 78125
e | | 2885 |[Bi4a | |.5365 |GHAs 7865
1 2007 (3w’ | |57 6w’ 7017
196,| 206875 | 3940 (956, 546875 | 6944 5144 706875
B ") 3021 % | ™ 8521  |ese | | 8021
‘%‘i 3073 B'Vm| 5573 | 6ilke 8073
8% |%q.3125 3% | %6625 63, %44 8125
el "t 8177 | Bi%4al | .B677 | Gid4e 8177
% 3220 |33 5729 (6% | $229
1500 #Vsa 328125 | 31500 2764 5T8125 | 61044 530, 828125
Wi Wb el b q""‘| 5833 |7 ‘8333
%0 3385 | 4%e 5885 | TWo 8385
136 (134 34875 | 416 196l 50376 | 736 474 .84375
1ore [ 13400 | d50e | 15090 |78a | | 8490
1% 3542 |4 6042 |74 8542
1540 %4 359375 sl 000375 | 7% 850875
1 [ 3040 |44 | 616 1% | sede
1740 3008 4740 6198 The 8608
1% |%|.a760 |4 |s|.6280 |76 || 8730
190 3802 | 4% 6302 | T8 | 18802
1% 38544 o364 |7h | | 8854
1190 2544 300025 | 41310 436y 640625 | Thha vri 890025
Tl o6 - 20000 | ariq 4 4 e 'i 5958
wy..’ 4010 | 41k, '_.ﬂsw ik | o010
1% 119 | |4z 'ma4.l 65625 |77% |wegel .00625
1igie) | ATIE |4i%el |.0015 | 7id%e | ens
' 4167 |5 [.mm 8 9167
2Uha [*6d 421875 | 5% e V%, 071875 | Sla 595, 021875
v e b AR w771 |8 | | 8271
284 4323 'Y 6823 834¢ 8323
21, luel.4875 |5% |14 .6875 |81 Mo .9375
2o *14327 |5%e | 16927 |SMe| | 9427
79 |54 6079 8% | 0470
2%ha |96 453125 | 5% 4 4064 703125 | 8The (934 .053125
3 4583 |5l ‘7083 |8ia | | 9583
2044 4635 | 5%y 7135 |8He 0635
kel AOSTS |50 [shhn TISTS |8 gy 96875
ol e o1%in "'7240  |8ig, 10740
e 4702 : 9792
21%0 M| LTS | B10ha 4Tou TIAIT | 1% 090 84375
| ases |5 7306 |8% | 0896
m«. 4948  |Bi%e| |7448 |81, 10948
ll),s 5000 |6 s l.7s00 |9 |1 | 1.0000
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CARNEGIE STEEL COMPANY

SUBJECT INDEX

Miscellaneous ** Dimensions and Elements. .. ...
Cross Tie Sections, Dimensions and Elements
Rail Clips BN ORBIONIN | 230t vy sisie sisiossiorss e uslb sirsistoprops
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