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CARNEGIE STEEL COMPAXNY

PREFACE

Edition of 1900. Revised 1908

The present edition includes most of the data of the 1898
ublication. )

The safe transverse loads are now figured on the basis of
8,000 1bs. per square inch fiber stress for all rolled sections,
nd 15,000 Ibs. per square inch for riveted beam box and
late girders.

New standard connecting angles for beams and channels
ave been introduced; also additional tables of standards used
a detailing.

All bolts for separators will be 3 in. diameter, except
hose for 8 in. beams.

The tables of properties of angles have been extended to
nclude all thicknesses rolled, and new tables of safe loads for
‘hannel columns have been added.
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CARNEGIE STEEL COMPANY

Shapes

Manufactured by

sarnegie Steel Company

Pittsburg, Pa.




CARNEGIE STEEL COMPANY

I-BEAMS

4,
Z

0% vz,

B 1—80 Lbs.
85, 90, 95 and 100 Ibs.

-

Weights in heavy print are standard, others are spec




CARNEGIE STEEL COMPANY

BEAMS

I-

S ', -

6.257-~=--------

| \

B 3-65 Lbs.

70 and 75 Ibs.

B 2-80 Lbs.

85, 90, 95 and 100 Ibs.

% i i s

[ i

wd

feeem3 207

Weights in heavy print are standard, others are special.




COMPANY

STEEL

1 E

CARNE

I-BEAMS
B 742 Lbs.

45, 50 and 55 Ibs.

15>

B 56—-60 Lbs.
65, 70 and 75 Ibs.
B 4-80 Lbs.

85, 90, 95 and 100 Ibs.

1 l”

50,487

60, 65 and 70 lbs.

B 80-55 Lbs.

18%

Weights in heavy print are standard, otners are specval.




CARNEGIE STEEL COMPANY

I.BEAMS

B 13-21 Lbs.
- 25, 30 and 35 Ibs. *'74
*‘..;.. 0.29”
’! L
¥ ,, 0.3
T lmmmmm il
H

B 11-25 Lbs.

”
— 0. 1
FE\ 30, 35 and 40 Ibs.
PR
3 ”
S - -1
¥ " o4 ®
I o R A0--em e e e -
' S
- ¥ —
L
031"
B 9-31.5 Lbs. "
£ 35 Ibs. o-210,
i
Y ”
é T o'u X T 738f”
e | 2
i ” 048 8
i e Y o
' o
*-o- oy
P
0.38”
B 8-40 Lbs.
f 45, 50 and 55 [bs.
i
:i‘ 0.48”
3 M
w
5 127
.

Weights in heavy print are standard, others are special.
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CARNEGIE STEEL COMPANY

CHANNELS

023"
C4—13.25 Lbs.

0.138 -~
H 15, 20 and 25 lbs. N
2 =]
fd ~
= s
| -
. N
. R [ Rttt »
»
o
- C3-15Lbs. :

ol N
20, 25, 30 and 35 lbs.

028"
. C 2-20.5 Lbs. '

H 25, 30, 35 and 40 Ibs.
3

0.40”
C 1—33 Lbs. 0,28
35, 40, 45, 50 and 55 Ibs.

Weights in heavy print are standard, others are special.




CARNEGIE STEEL COMPANY

CHANNELS
C 72=—4 Lbs.
Sand 6 fbs.

K o.102° ©0-177g-

017 ®

-1 41
1.24-»

15,
0. 377

"
o3’ »

C 9—5.25 Lbs.
6.25 and 7.25 lbs.._.
£~ ~R0. 108 018

. -:1
L3 o
3 <
i s
& . 4
] ” 10413

l‘ ________ ’

C 8—6.5 Lbs.
9and 115 Ibs. .,
* o.19

JFRem S
\2 g
,': -«
= "; .
H p 10. 450
L [ AR -
C 7—8 Lbs.

C 6—9.75 Lbs.
12.25, 14.75, 17.25 and 19.75 Ibs.

21'1 I
m 0. 126" o 2

”

(]
]

1]
Ad- v
. ST 00003230000 1 523"

Weights in heavy print are standard, others are sy




CARNEGIE STEEL COMPANY

CAR-TRUCK CHANNELS

*
C 20.
13°-320, 35.0, 37.0, 40.0 and 50 0 Ibs §
S
SHIP-BUILDING CHANNELS
o.u"

C 109.
6~15.0 Ibs.

3,0%---51

|V p——

memmme3,80% ==




CARNEGIE STEEL COMPANY

)

SHIP-BUILDING CHANNELS

+% i
TN S
N C 150. N
b § 10%27.2, 28.9 and 30.6 Ibs. § %
: 3

PROPOSED SHIP-BUILDING CHANNELS

0.00"
a2 F

C 160.
10%31.8, 34.4 and 36.9 Ibs.

C 170.
12°-44.3, 46.3 and 48.4 Ibs.
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CARNEGIE STEEL COMPANY

Z2.

22.7 t0 28.0 Ibs.

STANDARD Z-BARS

B2

P SR

[P ¥ A

1
|
-

AR S

S

\&.ur |||||| G-mmm—=m=-= >

N 23.7 to 28.3 Ibs.

“
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. -
b} '
.0 '
0 x
N e 2 K
S
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11 CARNEGIE STEEL COMPANY

STANDARD Z-BARS

»»»»»» § ! y Nix-
\ e
§ Zz17. o Z 8.
; % 8.2 to 12.4 Ibs. ‘T R 3 13810 1791
\ |
N I
L, .
(] -
x\\\ 32 ':-T ‘... {
S e 33
%
N
2 Z 10.

7

fommeee ¥t

6.7t0 841t




CARNEGIE STEEL COMPANY

SPECIAL Z-BARS

Z13.

”

6—14.5 Ibs.

Y <4




CARNEGIE STEEL COMPANY

18

—4

ANGLES WITH EQUAL LEGS

12.3 to 30.6 Ibs.

26,

A 90.

8.2t0 19.9 Ibs.

A 99.

7.2t0 17.1 Ibs.

A 40.
4.9t0 11.5 Ibs,

AN

*

A 65.
2210 4.6 Ibs.,




CARNEGIE STEEL COMPANY

L]

ANGLES WITH EQUAL LEGS

Angles marked * are special

w T W
o %= A80. al,.
A 102, NN 08to1.51bs. * y
130341 & TR b
\\. P -"_\/ *A 82 ;,v‘ e o
AT3.  H 07'and 16 1bs. "SR
11t 24 1bs. " SH NI - - >

'rn

ocsmomm. !ﬁ

ANGLES WITH UNEQUAL LEGS
Angles marked * are special
*A 140.

2051bs.
Can be rolled 3

*A 159,
15.0 to 32.3 |bs.

A les.
12.3 to 30.6 Ibs.

A 177,
11.7 t0 289 Ibs.

*A 186.
11.0 to 24.2 Ibs.




15 CARNEGIE STEEL COMPANY

ANGLES WITH UNEQUAL LEGS
Angles marked * are special
A *A 279, ..
N 1010 191bs. X' & 4
& -

A 96.
8710227 Ibs. )
¥

*A 277.

1 to 2.7 © TN
2.1t Ibs. '{F “
4 ;;:%

45

\,
N,

A 280.

*A 97,
7.7 10 185 Ibs.

*A 98.
7.710 185 Ibs.

A 228,
7.2t0 17.1 Ibs.

A 237.
6.6 to 15.8 Ibs,

A 245,
4.9 10125 Ibs.
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COMPANY

STEEL

I E

~CARNE

—SQUARE ROOT

SPECIAL ANGLES

N
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CARNEGIE STEEL COMPANY -

~~—

SPECIAL ANGLES—-SQUARE ROOT

A 430.
1.1 Ibs.g 7

%

A 409.
151y,

A 399,
1.8 /bs,

x
. §
A403. 7™
1.1 Ibs. ﬁa .
¥ NS
Adll.
081bs.
X
¥
§
& 4=
&R A4dis.
07 lbs. !
€
N A407. .. .

Ry I - 131bs. —7 "A4i4,
¥ R TR 09
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CARNEGIE STEEL COMPANY

TEES WITH EQUAL LEGS
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19 CARNEGIE STEEL COMPANY

TEES WITH EQUAL LEGS

T 16. TI17. TI

32 Ibs. 201

B ot L ek

X KUEERg

%

i,

T I19. T 20. T 21. T2

2.1 Ibs. 1.7 Ibs. 1.3 Ibs. 1011

Va1 Yas- 167 Vot ".r‘___},:
X Kol 3. e NI =

il ET]? i\ )

4 ) b, W

y ¥ ¥

HAND-RAIL TEES

T 154.

2"5
N\




CARNEGIE STEEL COMPANY 0

TEES WITH UNEQUAL LEGS




21 CARNEGIE STEEL COMPANY

TEES WITH UNEQUAL LEGS

%




CARNEGIE STEEL COMPANY

TEES WITH UNEQUAL LEGS




28 CARNEGIE STEEL COMPANY

TEES WITH UNEQUAL LEGS

”

3 € 37

A I i an
o B H
XN %N
Te2 N T8a. N ¥
7.2 Ibs. ! 62tbs N |
! § !
N._i N_
'.—.. ';‘,‘.
[ T 2 .,r’-
X 9otZ
T86 X
T 86. 3010bs. L)
9 Ibs. ¥
XS
o4
T 87 X




CARNEGIE STEEL COMPANY

PLATES
TROUGH PLATE.

AN M 10. §
N N % 16310232 Ibs. :
N 3 &,- . lg
s é
H !
ke

L

CORRUGATED PLATES,
M 30.

8.1 t0 12.0 Ibs.

CHECKERED PLATE.
M

.
____________________ Weight per sa. foot 13.8t0 214 1bs. =
Maximum width 347 '

/-—-—mm

$ato 3 Thick




% CARNEGIE STEEL COMPANY

METHOD OF INCREASING SECTIONAL AREA

AT
\\\\\\\\\\\\\\\\\\\\\\\&\\\\k \\




CARNEGIE STEEL COMPANY 28




CARNEGIE STEEL COMPANY

DIMENSIONS AND WEIGHTS OF
CARNEGIE BARS

ROUNDS

Weight S1se Weight Sise Weight Sise

Bounay  Tnches  BO%% mnhes BN Inshes

A7 1.26 417 3

21 1.38 4.60

26 1.44 5.0

32 1.50 5.52

35 1.63 5.17

88 1.76 6.01

41 1.84 6.52

44 101 7.05

51 1.97 7.60

55 2.04 818 4y

59 2.19 817 4y

63 2.85 980 | 4%

67 2.51 1002 5

m 2.59 10.68 bY

75 2.67 12.06 5%

.80 2.84 1352 5%

85 3.01 15.07 6

‘04 3.19 16.69 6X

99 3.98 1840 6%

1.04 3.38 2020 6%

1.15 3.77 22.07

SQUARES

| fé 2.00 || 15 | 105 || 2y |
A s | 2099 || 12, | 880 || 2% | ¢
¥ | 48 |1 3.40 || 1 8.98 || 8% |
o 65 |17 | 384 || 131 | 968 || 8 :
Wl 85 ||1% | 430 || 1% | 1041 || 8y | ¢
5ol 108 |l1g | 480 || 133 [ 1117 || 8% | .

1.3 || 1% | 581 || 1% |11.95 || 8% | -
it | 161 | 1% | 5.8 || 138 | 12.76 || 4 i
¥ 10 |13 | 643 || 2 |13.60 | 4% | «
i7 [ 295 |17 | 7.08 \| 2% \wa \ & | ¢

|
|
|




CARNEGIE STEEL COMPANY 8

DIMENSIONS AND WEIGHTS OF
CARNEGIE BARS—Continued

FLATS
Thickness Minimum Wt, Width Thickness Minimom Wt
Inches per Poot, Pounds  Inches Inches per Poot, Pounds

fsto 5% .40 856 to1! 2.31
fHto ¥ .48 L 2% tol}s 2.39
frto % .56 4 tol1y 2.55
xto % .64 2.63
fsto % .12 2.1
fto % .80 2.79
fsto % .88 2.87
Ystol .96 2.96
fstol 1.03 3.03
Stol 1.11 3.11
fstol 1.20 3.19
fstol 1.28 3.27
fstol 1.4 3.85
Htol 1.51 3.43
Htol 1.59 3.561
Hstol 1.67 3.59
Htol 1.75 3.67
Htoly 1.91 3.75
Htoly 1.99 3.83
o1y 2.07 7 4.46
Ssto1y 2.15 8 5.10
fstol1y 2.23

HALF ROUNDS

3 T 801 2 3 3L N 3b X% 8L 1L

B % 38 1% L 14 106, 1K, 134, 12,
1%, 2, 2%, 8

ghts take half of those for corresponding rounds

OVALS
Weight Sise Weight . Weight Weight
Poanes || Tohen | Pt || Toches | PP | Tacken | PNt
1.50 || %xP| .18 |[3%xg| .42 || %x34| .50
1.20 |3 x3% 75 || X B0T |\ x| N
.90 /|4 x%) .60 ||iExgs| .36
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CARNEGIE STEEL COMPANY

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF

Page Xo. of Section .

I-BEAMS
i Flange Width ‘Web Thickness
totion | 58 | Veirht -
-
big (B35 B lOt e Inches Decimal | Practional
and Decimal |andPractional| Parts of | Partsof
Parts Parts Inch Inch
100.00 |  7.251 7y 754 4
9%.00 | 7198 752 1
B 1|24 | 9.0 7.181 7 631 %
85.00 | 7.070 7% 570
80.00 | 7.000 7 600
100.00 | 7.284 7 7%
95.00 | 7210 L] 810
B 2|20 | 9.00 7.187 & 787
8.00 | 7.068 70 663
80.00 | 7.000 7 600
75.00| 6.800 649
B 8| 20 | 70.00 6.825 :9 575 g
66.00 | 6.260 8 .500
g2l o= | W | o
B8o( 18 | o0 6085 8% 855 1
. 56.00 | 6.000 6 460
100.00 | 6.774 633 1.184 1%
95.00 | 6.675 6 1.085 13
B 4| 16 | 9.00 6.577 [ 987
8.00| 6,470 1889
80.00 | 6.400 8 810
75.00|  6.202 ) 882
T Bol|is | 0| 6104 6% 781
) 65.00 | 6.008 6% 1686
60.00 | 6.000 8 590
ael pe | u |
B 7116 &o| &m0 5}3 460
42.00 | 6.500 6 410
' agl ot | ow | om |y
B os|12| 80| 5ae 5}} 576
40.00 | 6.960 6 460 i

Weights in heavy print are standard, others ate wpedsh

-



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



CARNEGIE STEEL COMPANY 3%

MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
STANDARD Z-BARS —Continued

Sise, Inches Thickness \ { | {
e of Metal ﬁ:&t e
Flange Web Flange Inches Section

5 .
5 3 » | 203 | 10
s | o | S| % B

5 .
8 3 5 26.0 | 10
3% 5% 41} ﬁ 28.3
7 3. 2, g’rl X 13'3 11
82, 4;2 87 | 124

8} 4 13.8

8 3} 4% §’§z fZ 15.8 | 11
8% 4 82 & 17.9

) 3 1, 3 ﬁ 09 | 11
37 4}‘2 3% 4 23.0
2 3 p 8.7

10 2%} 3% g*)} ,’i{, 8.4 | 1
2 3 9.7

n| 3| Sy | i fvf e | U
3 : 12.5

SEIENE I

WEIGHTS AND DIMENSIONS OF SPECIAL

Z-BARS
Sise, Inches . .
Thickness Weight ).{
tion of Metal Por Foot h‘:f *
Flange Web Flange Inches ,| Pounds Section

'3 8 6 8 LR AN
o / 1% 1y 214 ? 3% ARY
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EQUAL LEGS

CARNEGIE STEEL COMPANY
ANGLES-Continued

WEIGHTS AND DIMENSIONS OF

Bize
Inches

|

MINIMUM, MAXIMUM AND INTERMEDIATE

b
Tndex

5258 2323 2838 IIX /= 8%

—H—_e S coccoo cooco coo oo =)
©ow®Dn <MD M <O v o a©
~ o0 R BN — €2 6% vt —-_—o - co
SR NP R PR R R
RS RN NN NN RO o
TRARR TR R R TRRR TR = x x x
P E.C.S 2 BT NN NN MR xR R
T vt v v v Tyt vt v v v v v - v v -t

238838 858388 SR8 228 3 2D

23 288 ]SRSEI SRBx8x 88238

v - OR GR v v v R O R v O T —-O O
R KOSeL RRRS=- OHRBED  BEOAD
© D~ WH oW HD OV HNXR WHHD R
RN SN SN S SN
2% 39 IRLRQ
8< IIVIQ & =383835 5838
-t ot e -4

Angles marked * are special.
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CARNEGIE STEEL COMPANY 40
MINIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
ANGLES—Continued
UNEQUAL LEGS
«u.gii:?g,:f:"m ﬁ»giggﬂg
| e | 23 EE@ foite || Tadex | Tasbee |52 |52 Square
1955 x83| 3 | 10.4| 8.05|*A216(4 x8%| s | 13.3 8.90
9|5 x8%| & | 8.7| 2.56|*A217|4 x33%| 3 | 11.9| 3.50
*A218(4 xB3%| 7 | 10.6] 3,09
*A219|4 x8%| 34 | 9.1| 2.67
196)5 x3 |33 |19.9| 5.84[*A 984 x83%| 5 | 7.7[2.25
W5 <8 | % | 18:5] 5.4
5 x8 17.1| 5.
905 8 | 34 | 1500| 461l A20la x| 43| 17.1) .03
200|5 x3 14.8] 4.18|| A%R1(4 x8 | 3 | 16.0| 4.69
2016 x3 }'Z 12.8| 8.75) A222(4 x3 | {} | 14.8| 4.34
02(5 x8 11.8| 8.81|| A%28(4 x3 | 36 | 13.6| 3.98
208/6 x8 ;z 9.8| 2.86|| A224(4 x3 | & | 12.4| 8.62
WO[5 x8 | & | 8.2| 2.40| A225|4 x3 | % | 11.1] 8.25
A226(4 x8 | 7 | 9.8| 287
A27|4 x3 8.5 2.48
204(434x8 | 43 | 18.5] 5.48| A228|4 x3 | % | 7.2|2.09
M5l 4%,8 | ¥ | 17.8| 5.08
o ﬁé:g ﬁ 16-01 4:581l A20(33x8 | 13 | 15.8 4.62
208|478 | 7 | 185 8.00| A280(3%x8 | 3 | 1477 4131
08|43 | 35 | 119 5.20| A281(3%x8 | {1 | 1316 4.00
210|400 1670l 500l A282(8%x3 | 54 | 12.5| 3.67
211|434x8 }’Z 9.1 2.67|| 4288 g;*g ,%% 1.4 8.54
X . .
9714)6x8 | fo | T.7| 2.2\ Aog5(374:8 | 74 | 9.1) 2.05
A236(3%x8 | 3% | 7.9/ 2.30
u2(4 x8%| 13 | 18.5] 5.48| AB78%x8 | 5| 6.6/ 1.03
u3|4 x8%| ¥ | 17.8| 5.06
N4l4 x8% Q 16.0| 4.68|| A288|834x234| 13 | 12.5| 3.65
N5\4 x8% 14.7| 4.30|| A289(834x23 11.5| 8.86

Angles marked * are special
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CARNEGIE STEEL COMPANY 42

INIMUM, MAXIMUM AND INTERMEDIATE
WEIGHTS AND DIMENSIONS OF
SPECIAL ANGLES

SQUARE ROOT

. Weight . . Weight
Size Section Size

Inck of Metal yr oot of Metal oot
Inches ounds Index Inches Inches ;mds

4 x4 ¥ 185 A385 24 x24 ¥ 5.3
4 x4 g 17.1 A886 2% x2% f 4.5
4 x4 15.7 A887 23 x2% ¥ 8.1

4 x4 P 148
4 x4 34 128 A888 2 x2 . 5.3
4 x4 11.3 A389 2 x2 34 4.7
4 x ‘;Z 98 A300 2 x2 & 4.0
AS91 2 x2 ¥ 3.2

16.0
148 A392 1¥x1¥ 5 4.6
186 A393 13%x1% 3% 4.0
12,4 A304 1% x1¥ & 8.4
L1 AWs 1¢x1¥ ¥ 28

9.
8.5 A896 1¥x1% 3% 3.4
A397 1%x1% & 2.9
3 x3 5% 11.5 A898 1%x1% ¥ 2.4
3 x3 & 104 A399 1%x1% & 1.8

3 x3 3 94 .

3 x3 & 8.8 Ad00 1¥x1¥ 5 2.4
3 x3 3 7.2 A0l 1% x1% ¥ 2.0
3 x3 & 6.1 Ad02 1¥x1¥ & 1.5
3 x3 i 4.9 A408 1¥x1¥ % 1.1
2% x 2 5 8.5 Ad06 1x1X% ¥ 1.7
2§x2§ i/ v'e Ad07 1%x1% & 1.8
23 x93 }2 66 Ad08 1%x1% 3% 0.9
23 x2y £ 5.6 A40 1fgx 1 % 1.1
. i .
ayxay  yx  mq A1 1 ¥ 13
A410 1 x1 A& 1.2
2%x2%  f 68 Ap1 1 x1 ¥ o8
2}}?2}}2 % 5.9 .
2% x2 75 9.0 A412  %x % 1.0
R x2% K 41 A48 %x % ’;Z 0.7
o x2% 4 6.8 Adld ¥x ¥ & 0.9
2 x2Y 7 6.1 A4S ¥x ¥ A Q8

|




43 CARNEGIE STEEL COMPANY

WEIGHTS AND DIMENSIONS OF CARNEGIE 1

EQUAL LEGS
Sise, Inches Thickness of Metal, Inches
Weight | M
e 2
Flange Stem Flange Slem

T 1.| 4 4 3% to % | % to & | 18.9
T 2 4 4 3 to Y | 3% to Y% | 10.9
T 8 3% 8% | M tos | ¥ toN|11.9
T 4 8% 8% |3toys|3toyy| 9.8
T 6 3 3 % to o | % to % | 10.1
T 7 3 8 stoX% |fgtok| 9.0
T 8 3 3 Btoysg|Htoyg| 7.9
T 9 3 3 Ysto 3| ftox| 6.8
T10 | 2% | 2% |% to 5| % to g5 | 6.5
T11 23 2Y% [ to 3| PSto3x| 5.6
T 12 2y 2% | fFto ¥ |Fto k| 5.0
T 13 2y 2% | M tof| K tof| 4.2
T 14 2 2 frto 3| fto| 4.4
T 15 2 2 Ktof | 4 toK| 8.7
T 16 13 134 | MK tofs| X tof | 8.2
T17T | 1% | 1% | X tofs| X to| 2.6
T18 | 12 1% | fsto | frtogy| 2.0
T1O | 1% | 14 | K tod | K tod| 2.1
T 20 14 1 [fstogy| S toss| 1.7
T21 1 1 fsto 4% | frtoygy| 1.8
T 23 1 1 Ktof5| %tof| 1.0




COMPANY

CARNEGIE STEEL

EIGHTS AND DIMENSIONS OF CARNEGIE TEES

UNEQUAL LEGS

m.mw S} RKSSR/R  SFmsS  Sass  I83%% 88
mmvm ©o @eoon ERne®  mwan  ©oonEn  &©
> €5 Beges Gavde @res  ggdes  £g
W ORRERE R ORI SRR R
3 | 81| ss 22828 ssese 2228 g228w 88
] SR E X Tt SN S SN S~ A S S L
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m § 2 22328 22328 2882 g22s88s es
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445 CARNEGIE STEEL COMPANY

N

WEIGHTS AND DIMENSIONS OF CARNEG
TEES—Continued

UNEQUAL LEGS

. Sise, Inches Thickness of Metal, Inches Weight | P
e 13

Fangs | Stem Fiange Stem uds | ¢
T 74 3 4 Htofy | 3toy 9.3
T 75 3 8% | Btot | Bto [ 11.0
T 76 3 8% | feto s | fxto ¥4 9.8
T 77 3 8% | #toys | KtoTh 8.6
8 8 2)4 | Mtoyy | Jtofy | 7.2
T 79 3 2% | Ssto 3 | Ssto 3 6.2
T 80 2y 2 SHtodd k%4 7.4
T 82 2% 3 Btoys | 3#Ktof, 7.2
T 88 2% 3 Tsto 3 | Stox 6.2
T 84 2% 2% | #ktoys | toyy | 6.8
T 85 2% 2% | fsto3 | Ssto 5.9
T 86 2% 1| toy | xtofs 8.0
T 87 2 1% | Xtofs | ¥ tod 8.2

HAND-RAIL TEES
. Weight | Page No. . Sise Weight | P
slmoxn Inches gungso‘ Boc.gion m:n Inches p;z“z‘ §
7154 ) 44 x24% | 7.00 l 19 |[ T156 4x3 !K11.30
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CARNEGIE STEEL COMPANY 60

1. course of brick with a rise at the center of 8 or 4 in. and
ting on the lower flanges of the I-beams against brick skew-
cks. This method of construction is illustrated on page 48,
g 7. In case the floor is designed for very heavy loads,
veral courses of brick should be used. The floor beams
wuld be placed about 5 or @ ft., center to center. A con-
ampient device for centering the arches consists of wooden
ames, called centers, suspended by iron hooks from the lower
anges of the beams and detachable on one side so that they
ay be shifted at pleasure as the work progresses. The space
bove the arches is filled with concrete in which are embedded
ooden strips for securing the flooring. To finish the ceiling
elow, plaster is generally applied on the bottom of the arches
ixectly to the brick work. The horizontal thrust of the arches
b provided for by the use of tie rods from j in. to 7% in.
iameter spaced along the center line of the beams, or a little
elow, at regular intervals of from § to 7 ft. The thrust
€ these arches per lineal foot can be found by the formula
v__1.6WL?

==
ke rise of the arch in inches and L the span in feet. The tie
3dsin the arch abutting against the wall are securely anchored

, in which W is equal to the load per square foot, R

> the wall; an angle, channel or simply a wall plate can be
med to support the arch and to properly distribute the load
pon the wall. The weight of a fireproof floor of this descrip-
ion, that is, of 4 in. brick arches, concrete and flooring, exclu-
tve of the weight of the beams, will average about 70 1bs. per
Juare foot.

Corrugated sheets may be used instead of the brick arches.
*hey are placed against the lower flanges of the I-beams and
us securely held in position while the space above is filled
dth grouting. Tie rods are used the same as in the previous
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‘When used in floor construction both varieties of arches are
ked to the depth of several inches with concrete in which
» embedded wooden strips to which the floor planking is
sured. The joints should be made radial and the blocks
ould be thoroughly cemented toge{her. They are made to
oject about 1 inch below the bottom flange of the I-beams,
hich are further protected by the insertion of a thin strip of
le. The weight and cost of both hollow pottery and porous
wthenware are about the same, and through their superior
ghtness they possess an important advantage over the brick
tch. The saving in weight amounts to from 40 to 50 per cent.,
hus warranting more economical proportions for the steel
braming, while in other respects the cost of this construction is
Bbout the same. The weight of these arches per square foot of
foor without plastering, concrete or flooring is about as follows:

12 in. arches, used for warehouses . . 45 1bs.
10 « . ¢ ¢« theatres . . . 86
8 « “ ¢« ¢« office buildings . 80
6 « “ ¢ ¢ light purposes . 22

It is to be noted that such fireproof floors as fill the spaces
between the floor beams, together with the tie rods forming a
thoroughly braced floor, are better suited to meet the condi-
tions of a high structure than if the spaces between the beams
are not braced, as it is through this stiffness that wind stresses
are more equally distributed to all the columns.

Horizontal bracing by means of diagonal rods or bars laid
in the floor system should be avoided on account of difficult
details of connection. This is not necessary if a proper fire-
proof floor, as outlined above, is adopted.

Fig. 6, page 48, shows a type of fireproof floor composed of \
Carnegie trough sections; thisstyle of flooris used In boddings
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Between the purlin angles are laid tile, then a course ol
concrete to level up, and two coats of asphalt. Upon the ceiling
tees are placed like tiles; or metal lath can be wired directly
to them, on which the plastering is applied.

A semi-fireproof construction which may be used to advan
tage in dwellings is shown on page 49, Fig. 1, and consists of
angles resting on the top of the floor beams and supporting
wooden strips. The finished floor can be directly nailed or
these latter, which are spaced from 12 to 16 in. apart. The
ceiling is composed of wire lathing, which is fastened to tee:
suspended from the floor beams and spaced about 16 in. apart
The plastering is applied directly to the wire lathing, and thu:
alevel ceiling is obtained.

Wire lathing can also be used to good advantage in fire
proofing columns and girders, and has shown itself to be o
great utility in many instances where hollow pottery could no
be used.

On page 49, Fig. 4, is given an elevation and section o
three methods used in the construction of fireproof partitions
'} One consists of the ordinary fireproof square blocks, set witt
broken joints and held at intervals with light I-beams, whict
take the place of wood studding.

In the second method, the space between the I-beams it
' filled with a material called plaster boards. The third methoc

consists of wire lathing attached to the fianges of the I-beam:
| and stiffened at intervals of 2 feet with angles. In all thes
methods plastering is applied. directly to the surfaces in the
usual manner.
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:ams that this limit is not exceeded so long as the depth of the
scam is not less than 4 of the distancc between supports
# in. per foot). This limit is indicated in the following tables
y cross lines, beyond which the beams should not be used, if
atended to carry plastered ceilings, unless the allowable loads
iven in the tables are reduced. There is an element of safety
wt taken into account in the tables, viz., the fact that the dead
oad of the floor is cafried by the beams before the plaster is
pplied; consequently, only the deflection due to the live load
sliable to cause damage to the plaster. The following method
:an be used to obtain the reduced loads:

Multiply the load given immediately above the cross line
by the square of the corresponding span and divide by the
Square of the required span,; the result will be the required
load. See example 111, page 68.

Inasmuch as the carrying capacity of beams increases
largely with their depth, and it is therefore economical to use
the greatest depth of beam consistent with the other conditions
to which it is necessary to conform (as clear height, etc.), the
above cases of extreme deflection will rarely be met with in
Ppractice.

The tables on pages 81 to 88 inclusive for I-beams give the
Pproper spacing, center to center of beams, for loads varying
from 100 to 175 Ibs. per square foot and for spans ranging in
length from 5 to 80 ft. The spacing of beams is inversely
Proportioned to the loads; therefore, for a load not given in
the table, as, for instance, 200 1bs. per square foot, divide the
spaces given for 100 lbs. per square foot by 2, etc.
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ot, but as this weight is not rolled the beam to be uscd
ould weigh 50 1bs.

III. What load uniformly distributed, including its own
eight, will a 15 in. I-beam weighing 60.0 1bs. per foot carry
ir a span of 80 ft. without deflecting sufficiently to endanger
plastered ceiling ?

Answer : From the table for safe loads of I-beams we
nd at the limit indicated for plastered ceilings that a 15 in.
0.0 1b. beam will carry safely a uniform load of 17.82 tons
wer a span of 25 ft. In order not to give rise to undue de-
lection, the safe load for a 30 ft. span, according to the rule

jiven on page 66, will be_lli%&6>2<_25_'= 12.08 tons.

BEAMS WITHOUT LATERAL SUPPORT

Proportion of Tabular Load Forming

Length of Beam Greatest Safe Load
20 times flange width Whole tabular load
30 . . . "1'96 ‘e ‘e
40 . [ 6@ _Ino_ . .
50 ‘e ‘e . T1ls ‘e .
60 . 6 .« T"O' ‘e ‘e

. ‘ 3 ¢ ‘e
70 . ¢ . 5 ‘
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1S

T

=
-

SAFE LOADS UNIFORMLY DISTRIBUTED
FOR STANDARD AND SPECIAL
I.BEAMS

IN TONS OF 2,0C0 LBS.

P s s 5| s
L | = v | A » =N " X " =
T 1|EF|6 ;.5‘51;,?415.%31??
sa| £s £ 51 £s
¥ 5 5 5 5
S3| s |Z§| s |2 75 |2 5 | S
lbs, E_E bs. E‘g e |F g 1bs. §_g i 3 g
11.04| .86 7.75 | .81| 5.16 | .26| 8.18 | .21 1.76 | .16
9.20(.80| 6.46 | .26| 4.80 | .22] 2.65 (.18 1.47 | .13
7.89|.26] 5.54 | .22] 8.69 | .19 2.27 | .15) 1.26 | .11
6.90|.23| 4.84 | .19( 3.23 | .16 1.99 | .18 1.10 | .10
6.13(.20( 4.81 | .17| 2.87 | .14{ 1.77 | .12| 0.98 | .09

5.52|.18( 8.88 | .16/ 2.58 | .13( 1.69 |.11| 0.88 | .08
5.02).16( 8.52 | .14 2.85 | .12| 1.45 | .10| 0.80 [ .07
4.60(.15| 8.28 |.13| 2.16 | .11| 1.33 | .09| 0.73 | .07
4.25]1.141 2.98 | .12| 1.98 | .10| 1.22 | .08 0.68 | .06

8.94).13| 2.77 |.11| 1.84 | .09| 1.14 | .08| 0.68 | .06
83.68(.12( 2.58 .10 1.72 [ .09| 1.06 | .07 | 0.59 | .05
8.45|.11| 2.42 | .10| 1.61 | .08]| 0.99 |.07| 0.56 | .05
.18.25{.11) 2.28 [.09| 1.52 |.08| 0.94 | .06| 0.52 | .05

| s.07].

10{ 2.15 |.09{ 1.43 | .07| 0.88 | .06| 0.49 | .04
2.91].09]| 2.04 | .08 1.86 | .07| 0.84 | .06| 0.46 | .04
2.76{.09) 1.94 [ .08| 1.29 | .07| 0.80 | .05| 0.44 | .04
2.63|.09| 1.85|.07| 1.23 |.06| 0.76 | .05| 0.42 | .04

Safe loads given include weight of beam. Maximum fiber streas,
M 1vs. per square inch.
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CARNEGIE STEEL COMPANY 83

SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 100 LBS.
PER SQUARE FOOT

PROPER DISTANCE IN FEET CENTER TO CENTER OF BEAMS

3| 91 81 [ 71 61 "1 (41|81

2 18 15 1225 % 75 | 88
l} ™ b, Ibs, Ibs, Ibs, e | b

51| 80.5 60.7 4.2 31.0 20.6 | 12.7| 7.0
61 55.9 9.1 80.7 21.5 14.3 8.8| 4.9
T 411 81.0 22.5 15.8 10.5 6.5| 8.6
8
9

81.5 28.7 17.8 12.1 8.1 5.0| 2.8
24.9 18.7 13.6 9.6 6.4 3.9 2.2

10| 20.1 15.2 11.1 7.8 5.2 3.2 1.8
1] 16.6 12.56 9.1 6.4 4.3 26| 1.5
2| 14.0 10.5 7.7 5.4 3.6 22| 1.2
B3] 11.9 9.0 6.5 4.6 3.1 1.9] 1.0
4 10.8 7.7 5.6 4.0 2.6 1.6 0.9

15 9.0 6.7 4.9 3.4 2.3 1.4
16 7.9 5.9 4.8 3.0 2.0 1.2
1 7.0 5.8 3.8 2.7 1.8 1.1
18 6.2 4.7 8.4 2.4 1.6 .98

19 5.6 4.2 3.1 2.2 1.4
20 5.0 8.8 2.8 1.9 1.3
| 4.6 8.4 2.5 1.8 1.2
2 8.8 8.1 2.8 1.6 1.1

Por load of 200 1bs. per square foot divide the spacing given by %
Maximum fiber stress, 16,000 1bs. per square inch.
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SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 125 LBS.
PER SQUARE FOOT

PROPER DISTANCE IN FEET CENTER TO CENTER OF BEAMS

9" I 8'I ™1 6" I 51 4'1 | 81
21 18 15 1225 .75 75 55
1bs, Ibs, 1bs, Ibs, lbs. Ibs, Ibe,

64.4 48.6 85.4 24.8 16.5 | 10.2 | 5.6

4.7 338.7 24.6 17.2 11.4 7.1 | 8.9

32.9 | '24.8 18.0 12.6 8.4 523 | 2.9

25.2 19.0 13.8 9.7 6.4 4.0 | 2.2

19.9 15.0 10.9 7.7 5.1 8.2 1.7

16.1 12.2 8.9 6.2 4.1 2.5 | 1.4

13.8 10.0 7.8 5.1 3.4 2.1. 1.2

11.2 8.4 6.1 4.3 2.9 1.8 | 1.0
9.5 7.2 5.2 8.7 2.4 1.5 | 0.8
8.2 6.2 4.5 3.2 2.1 1.3
7.2 5.4 3.9 2.8 1.8 1.1
6.3 4.7 3.4 2.4 1.6 1.0
5.6 4.2 3.1 2.1 1.4
5.0 8.7 2.7 1.9 1.3
4.5 8.4 2.4 1.7 1.1
4.0 8.0 2.2 1.8 1.0
8.7 2.8 2.0 1.4 0.9
8.8 2.5 1.8 1.3

For load of @0 1bs. per square foot divide the spacing given by %

Yimum fiber stress, 16,000 1bs. per square inch.

\
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CARNEGIE STEEL COMPANY 86
SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 150 LBS.
PER SQUARE FOOT
ROPER DISTANCE IN FEET OENTER TO CENTER OF BEAMS

9" I 81 1 ([ § 51 41| 81

2 18 15 1225 L7 75 55
Ibe, Tbs, Ibs, Ibs, Ibe, Ibe. Ibs.
58.7 40.5 29.5 20.7 13.7 8.5 4.7
87.8 28.1 20.5 14.8 9.5 5.9 8.3
27.4 20.7 15.0 10.5 7.0 4.8 2.4
21.0 15.8 11.6 8.1 5.4 8.3 1.8
16.6 12.5 9.1 6.4 4.8 2.6 1.5
18.4 10.1 7.4 5.2 8.4 2.1 1.2
1.1 8.8 6.1 4.3 2.8 1.8 1.0
9.3 7.0 5.1 8.6 2.4 1.5 0.8
7.9 6.0 4.4 8.1 2.0 1.3

6.9 5.2 3.8 2.6 1.8 1.1

6.0 4.5 8.8 2.3 1.5 0.9

5.2 4.0 2.9 2.0 1.4

4.7 8.5 2.6 1.8 1.2

4.1 8.1 2.8 1.6 1.1

8.7 2.8 2.0 1.4 1.0

8.4 2.5 1.8 1.3

8.0 2.3 1.7 1.2

2.8 2.1 1.5 1.1

Yor load of 800 1bs. per square foot divide the spacing given by ‘7--\
fmum Bber stress, 16,000 1bs. per square inch.
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SPACING OF STANDARD I-BEAMS FOR
UNIFORM LOAD OF 175 LBS.
PER SQUARE FOOT

OPER DISTANCE IN FEET CENTER TO CENTER OF BEAMS

91 81 I 6" I 5" 1 41 |81

2 18 15 1225 .75 75 55
1bs, Ibs, Ibs, Iba, lbs. Ibe, Ibs,

46.0 84.7 25.3 17.7 11.8 7.8 4.0
82.0 24.1 17.6 12.8 8.2 5.1 2.8
23.5 17.7 12.9 9.0 6.0 8.7 2.1
18.0 13.5 9.9 6.9 4.6 2.8 1.6

14.2 10.7 7.8 5.5 8.6 2.8 1.2

11.5 8.7 6.3 4.4 8.0 1.8 1.0
9.5 71 5.2 3.7 2.4 1.5 0.8
8.0 6.0 4.4 3.1 2.1 1.3 0.7
6.8 5.1 3.7 2.6 1.7 1.1
5.9 4.4 8.2 2.3 1.5 0.9

5.1 3.9 2.8 2.0 1.3 0.8
4.5 8.4 2.6 1.7 1.2
4.0 8.0 2.2 1.5 1.0
| 8.6 2.7 2.0 1.4

" 8.2 2.4 1.8 1.2
"o2.9 2.2 1.6 1.1
1 2.6 2.0 1.4 1.0
Il 2.4 1.8 1.3 0.9

For load of 850 1bs. per square foot divide the spacing giwen oy “L-\
iximum fiber stress, 16,000 1bs. per square inch.
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SPECIAL CASES OF LOADING

Beam loaded by a single load P at a point distant «b™
rom the left hand and “a” feet from the right hand
rt.

— length of beam between supports =a + b.

>,-esswre or reaction at left hand support = P—T -and at

b
hand support = PT'

Vfaxzmum bending moment neglecting dcad weight of

| occurs at point of application of the load and = I—)f—b

2
> = load given in tables, pages 70 to 80 X —L ab’

When a=b=4}1:

Reaction = —1;—; maximum bending moment = —i—land P
ad given in tables X %.

[I. Beam fixed at one end and unsupported at the other,
resenting the length of beam from end to support.

[f loaded by a uniformly distributed load W:

M aximum bending moment occurs at support and = \%
W = load given in tables, pages 70 to 80 X ¥4.

[f loaded with a single load P at its extremity:

Maximum bending moment occurs at support and = PL

P — load given in tables X 4.
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YALUES OF I (Moment of Inerti) AND S (Section Modulus)
_ FOR USUAL SECTIONS

Sections I S
I_bh’ ' bht
Rt 6
,_bh?
I ——T-
bhs . bh?
—_—_36 Min ——2—4‘
, bh3
I =Jo
_md# wd3
64 T8
=0.0491 d+. =0.0982 ds.
I__bh‘—b’h" 1
=5 o
a+
1=0.0491 (d*-d'+). | 0.01)82(d'-d—).
_.U'_ h T T
*H_ o x :5 Isz’:(_ﬂ),a.’. Min.:-—I—.
3 3 n

[_bh-2bh'e 1
-1 Qs \

xx Denotes position of neutral axis.

—
“——
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CARNEGIE STEEL COMPANY 124

Connections for floor beams to constant dimension Z-bar
umns, detailed on pages 189 and 190, were designed to fairly
7er the range of ordinary practice. For other types of
lumns, the make-up of these details should be altered to
it the conditions governing, but, in a general way, they
dicate the standard practice.

When the maximum loads in tons,’as assumed for each
se, are exceeded, the connections must be correspondingly
rengthened by using longer vertical angles for the brackets,
! by other suitable detail that will provide for the correct
umber of rivets. In proportioning these connections the
hearing stress on rivets was assumed of a maximum intensity
£10,000 pounds per square inch.

In buildings, as a rule, the columns are permanently en-
tased in a fireproofing composition. On page 50, Figs. 1, 2

8, are shown designs of fireproofing for Z-bar columns,

E:‘ing the latter a cylindrical, or a rectangular finish with
junded corners, as may be preferred. Similar casings can be
lued for any other type of built-up column, the air space
‘between the tiling and the metal adding to the protection of
the latter in the event of fire.
. Complete tables of dimensions and safe loads in tons for
fmlumns of different lengths are given on pages 127 to 188,
inclusive, covering the constant dimension as well as the other
type of Z-bar columns, and on pages 137 to 142 covering plate
and channel and latticed channel columns.

The length of a column unbraced should not exceed 125
times its least radius of gyration.

We believe the variety given in these tables will cover a
large majority of the cases presenting themselves in ordinary

practice.
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Z-BAR COLUMN DIMENSIONS

SRR | PR
RPN

{9 s Aﬁl_d
v

‘A
HAY S A

! N _ S
- 1 4-—-;'-v--ﬂ

-0~ -~ - ¥

14 IN. COLUMNS
4Z-Bars 6% X {}in. 1 Web Plate 8 {}in. 2 Side Plates 14 in. wide

of A B C D

K| Side Plates

x JE—

£ % 1 2 1% 1
Z 19 6 1% 11

8 Y 1:13 6 1% 1

3 19% Tes 1% 11

9 1944 T 1% 11
i 2074 Ty 1% 11
% 2034 Toh 1% 1
tg 20 7 1% 11
7 208 7 1% 1

14 IN. COLUMNS
42-Bars 6 X ¥ in. 1Web Plate8X 3 in. 2 Side Plates 14 in. wide

of
Side Plates

Diameter of Bolt or Rivet, 7 in.

P e eIy
2
-3
&
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Z-BAR COLUMN DIMENSIONS

SO , S
L U g

k ‘ca Iavb. ra,h' < &

14 IN. COLUMNS
Z-Bars 64 X {§ in. 1 Web Plate 8 X {3 in. 2 Side Plates 14 in. wide

4 Suhonhtu A B C D
B3
1% 11
£ % 1%/: 11
. iz
: i
i & b
2 I}Aé 11

14 IN. COLUMNS
4Z2-Bars 814 X % in. 1 Web Plate 8 X % in. 2 Side Plates 14 in. wide

Thickness
i of A B C D
Side Plates
X
I 1
PR B B 1
3 }'Z 20 44 11
. 204% T4 11
H 20%% ¥ 11
! X 0% T 11
}‘} T% b} W
2011‘. 711.‘; A\
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OF INERTIA OF RECTANGLES
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CARNEGIE STEEL COMPANY 173

CORRUGATED SHEETS
(Not manufactured by Carnegie Steel Company)
1e following table is calculated for sheets 80% in. wide
. corrugating.

Woeight uare of 100 Square Feet
.é' g. when laid, mﬁng 6 in. Lsp in
E,g ) mz%mumocm:fmmm'th
é 8.5 8ES of Sheet for Sheet Length
=82 =3&
¥ 3B
B B & 7 8 9 10
066 2.61 8.28 358 850 2.85
049 1,97 2.48 07 264 2.81
.08 1.40 1.76 190 188 1.74
028 1.12 1.41 162 150 1.46
022 .88 1.11 119 118 1.22
.018 2 91 7 7 1.06

TE—For weights per square laid with one and one-half lap add to
5 per cent. For weights per square laid with two laps add to
10 per cent.

TRANSVERSE STRENGTH

1= Unsupported length of sheet in inches.

t = Thickness of sheet in inches.

b = Width of sheet in inches.

d = Depth of corrugations in inches.
W = Breaking weight distributed in tons.

w = Breaking weight distributed in pounds.
49.95t. b. d.

1

w___99900:.b. d.

W=

o
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ROOF TRUSSES

.ES FOR FINDING STRESSES IN MEMBERS FOR ROOF TRUSSES
OF THE DIFFERENT TYPES AND PITCHES AS GIVEN
BELOW AND OF ANY SPAN

RuLE—To find the stress in any member, multiply the
ficient given for that member by total dead load carried
truss (=span in feet X distance between trusses in feet X
ght per square foot). If the truss is acted upon by wind
'es or other unsymmetrical loading, the stresses in the
mbers must be calculated accordingly and combined with
dead load stresses as found below.

er Pith (Depth o Span) NoTE—Heavy lines
rams denote compression
¥ 800 X% t and light lines tension
members. Loads are
1 considered as concen-
a 678 0 838 1.010 trated at the joints.
b 587 625 76 917
2 563 650 .60 .988 FIG. |
© 87 488 .500 .625
b .208 217 24 282
e .188 217 250 818
(4]
\a 50 .833 .980 1.120
) .589 .666 T .928 c
x© .568 .666 783 985
Ja .63 .21 .838 1.
M R 13 .483 .500 .625
b .155 167 .180
© 155 .167 .180 202
d 250 .288 .333 417
g8
\a .788 874 .978 1.178
b 118 .812 022 1.181
* .649 750 .866 1.085
M .580 .687 .810 1.088
la 656 58 875 1.04
it .563 .650 7650 .938
Te K] .488 .500 .625
b 104 .108 112 118
f 008 .108 125 .156
g .208 216 224 .232
e .003 .108 125 .156
d 104 .108 112 116
hd 187 27 .250 .318
o .25 825 875 469
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JEGIE STEEL COMPANY

ARNEGIE STANDARDS

-y | X8 | 1
[ 2
RAMING -g “.
CRERE A
5% | &% |10.5
la!l 5% K 9.5 4
- 5% | &% | 8.5
[ 7.5
0 I
6% | X | 1.5
& x0—2
Ibs. 374 1 6.5 3
5% | &% | 6.5

1dard framing angles are ¥ in. diameter.
dard framing angles include weight of shop and

FOR MINIMUM SPAN LENGTHS

P

4

10

18.0 5.5 &
0 40 4
£S5 9

E}

4.0

8.0
2l

S

|
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RNEGIE STEEL COMPANY
CARNEGIE STANDARDS

SoRou]
Bz o= 8 2 o

o 283883 383383 83333 3831

................

W 539388 8888 HSKSS KeSE

i _ WA SRR NOOREE IDORE

Xk s NOR Sne MR eeR e NOe R e

€ Wi WMNNRDWRXR CY=Y-F) - Y-cX-—X X °9)

-l .

- W_n B
¥k it > 2 R
'Ml*nuﬂlm -4 !.M o ”2‘._»
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CARNEGIE STEEL COMPANY

CARNEGIE STANDARDS

Tk

i, | ox |22 |2y |mx o
d % 8|4\ 82\ d d| 8
3 -
19.76| 282 | % | 1% | 5% | ¥ | 3
17.25| 288 | 8 | 1% | 5% | ¥% ¥#
7 (14 W | K| 54| ¥ | H
1225 28| &% | 14| 5% | ¥ | #
9.7 | o8 | B | 1X| 5% | ¥ | #
15.50| 2% | f | 1% | 4% | ¥ | #
18.001 28 | & | 1% | 4% | % H
8 l1050| o | & | 14| 4%| ¥ | B
8.00| 183 | 43 | 1% | 4% | ¥ | ¥
11.50| 28 | 35 | 14| 3% | % | &
5 9.00| 157 | 2 | 14| 8% | 5% 51
6.50| 14| & | 1 8% | % | ¥
.25 13| % 2% | % | o
4 6.25| 124 | ¥ 2% | #% -
5.25| 137 | & % | % | N
6.00| 122 | % 1| 1% | % 34
3 500 1% | 32 B 1| % X
4.00/ 133 | %% FRA C7 4

-
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COMPANY

CARNEGIE STANDARDS

STANDARD FRAMING

"

iy -
i Nz EiBIN

”

2—Ls6 x4 x"x 0’5"

Wt. 16 1bs.

oty
P24

ind 1
'Il
- D& }-

2—Ls 6" x4" x /" x 0’—8" for 6"

Wt. 91bs.

2—Ls 6°x 4" x 5" x 0’'—214" for 5"

Wt. 81bs.

and
3" _

B

8 Ls®xdx x0—2

Wt. 71bs.

24
24
24

° 588 Y,s
3 -]
3 ¥ o
197
% 1795
% 147 7
3% 12.25
¥ 9.7
5% 15.50
% 13.00
% 1060 ©
¥ 8.00
& | 11.50
% 900 B
¥ 6.50
% 1.9
¥ 5.2
Js  6.00
& 5.00 8
¥ AW




[ll CARNEGIE STEEL COMPANY

CONNECTIONS FOR DIFFERENT DEPT
BEAMS FRAMING OPPOSITE

18"AND 127

Set back % for 25¥,
and over for 8"and 9 Is

e ——
_Q_Q. —
bo o] =R

At
” "
16 AND 10
16”AND 8”
16”AND 8"

Cut Ls fof 60*
and ovor

16"AND 7"

4 &
12 AND 10
12°AND 9”
12"AND 8"
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CARNEGIE STEEL COMPANY 200
P—
STANDARD PIN-NUTS
Mg Pin-Nuts Pins Pin-Nuts
=
41z
F B
4.7
6.19
6.19
5.87
1% 6.63
2 6.63
814 5.88
8K 8.58
% 7.59
7.59
235 13.06
8 14.86
2% 14.00
3 18.10
\1l dimensions given above are in inches.
Veights refer to untapped nuts.
WOOD SCREWS
(Not Manufactured by Carnegie Steel Co.)
Diameter = Number X 0.01825 - 0.056
i ' | ] -
Diam, || ¥o. | Diam Ilo. Diam, ilo. Diam, II ln.'l)iun.
1
- I}
.056 6 185 ! 12 215 18 ‘ .208 ' 24 874
.069 7 .149 l 18 228 19 808 || *5 887
00 || 8| .62 || 14 | 201 || 20 | 821 | 26 | .40t
.008 9 A7 ‘ 15 255 21 .884 i 27 414
.109 10 .188 || 16 | .268 .847 28 427
.198 1 201 | 17 .281 P~ R)Y B AN
- / ’ \ ®n \ Y

7




www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



CARNEGIE STEEL COMPANY 208

"WORTH’S STANDARD ANGULAR SCREW

THREADS

Iy Angle of thread 55°.
\ Depth of thread = pitch of
screw.

1€ of depth is rounded off at
N top and bottom.
1ber of threads to the inch in square threads = 4 the number
lar threads.

Threads to || Diam. of | Threadsto || Diam, of | Threadsto || Diam. of | Threads to
the inch Sarew | the Inch Sorew | the inch Sorew the Inch
¥o. Inches Ho. Inches ¥o, Inches o,
Bl e | 7 |l B | | i | B

Y/,
16 1% 7 217 4 41/ °%
14 1% 6 2¥% 8% A 2%
12 1 6 8 8y 5 23
11 1% 5 8Y 8Y 5Y 2;/%
10 1 5 81 8% bl 25%
9 1% 4 || 8% 8 5% 2
6 214

ANDARD STEAM, GAS AND WATER PIPE
As manufactured by the National Tube Works Co.

Diameter in Inches Nominal  Number of
A e ““8"”""1” Weightper  Thrmis
[ ctual 68 r Inch
| External  Internal One G Pt Pounds  of Serew
.406 27 .068 2518. 0.24 2
54 .8684 .088 1863.3 0.42 18
675 494 .091 751.2 0.56 18
84 .628 1109 472.4 0.84
1.05 8% 118 270. 1.12
1.815 1.048 134 166.9 1.67
1.68 1.38 1140 96.25 2.2
1.9 1.611 145 70.66  2.68
2.875 2.067 154 42.91 3.61
2.876 2.468 .204 80.1 5.7
8.5 8.067 217 195 7.54
4. 3.548 .226 1457 9.00
45 4.028 287 11.81  10.68 8
5. . 4.508 .24 9.02  12.49 8
5.563 5.045 1250 7.2 14.50 8
6.625 6.065 280 4.88  18.76 8
7.6%5 7.028 .801 8.72  23.27 8
8.625 7.983 823 2.88  £8.18 8
9.625 8.037 844 2.0 ¥V N
10.75 10,019 .808 182 AW ?
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CARNEGIE STEEL COMPANY 24

EE

Soft

ox

sor
Steel

Rivet

4. Every finished piece of steel shall be stamped with
the melt number. Rivet steel may be shipped in bundles
securely wired together, with the melt number on a metal
tag attached.

5. All plates shall be free from injurious surface
defects and have a workmanlike finish.

Ga. Flange or Boil- } Maximum Phosghorns .08 per cent.
“ ur '04 “" “

er Steel. Sulp
65. Extra soft and . Phosphorus .04 ¢ ¢
Fire Box Steel. “ Sulphur 04 ¢

7. Special open hearth Plate and Rivet Steel shall be of
three grades, Extra Soft, Fire Box and Flange or Boiler
Steel.

8. Ultimate strength, 45,000 to 55,000 pounds per square
inch.
Elastic limit, not less than one-half the ultimate
strength.
Elongation, 28 per cent.
Cold and Quench bends, 180 degrees flat on itself,
without fracture on outside of bent portion.

9. Ultimate strength, 52,000 to 62,000 pounds per square
inch.
Elastic limit, not less than one-half the ultimate
strength.
Elongation, 28 per cent.
Cold and Quench bends, 180 degrees flat on itself,
without fracture on outside of bent portion.
10. Ultimate strength, 55,000 to 65,000 pounds per square
inch.
Elastic limit, not less than one-half the ultimate
strength.
Elongation, 25 per cent.
Cold and Quench bends, 180 degrees flat on itself,
without fracture on outside of bent portion.

11. Steel for boiler rivets shall be made of Yne ewust
soft grade specified in paragraph No. 8.




www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



CARNEGIE STEEL COMPANY 228

-bars and

of-nuts

8. Allpin-holesmust beaccurately bored atrightangles
to the axis of the members, unless otherwise shown in the
drawings, and in pieces not adjustable for length no vari-
ation of more than 4 of an inch will be allowed in the
length between centers of pin-holes; the diameter of the
pin-holes shall not exceed that of the pins by more than
sy in., nor by more than g in. for pins under 8% in. diame-
ter. Eye-bars must be straight before boring; the holes
must be in the center of the heads, and on the center line
of the bars. Whenever eye-bars are to be packed more
than 4 of an inch to the foot of their length out of parallel
with the axis of the structure, they must be bent with a
gentle curve until the head stands at right angles to the
pin in their intended positions before being bored. All
eye-bars belonging to the same panel, when placed in a
pile, must allow the pin at each end to pass through at the
same time without forcing. No welds will be allowed in
the body of the bar of eye-bars, laterals or counters, ex-
cept to form the loops of laterals, counters and sway rods;
eyes of laterals, stirrups, sway rods and counters must be
bored; pins and lateral bolts must be finished perfectly
round and straight, and the party contracting to erect the
work must provide pilot-nuts where necessary to preserve
the threads while the pins are being driven. Thimbles
or washers must be used whenever required to fill the
vacant spaces on pins or bolts.

9. In all cases where a steel piece in which the full
strength is required has been partially heated the whole
piece must be subsequently annealed. All bends in steel
must be made cold, or if the degree of curvature is so
great as to require heating, the whole piece must be sub-
sequently annealed.

10. All surfaces inaccessible after assembling must be
well painted or oiled before the parts are assembled.

11. The decision of the engincer shall control as to the
interpretation of drawings and specifications during the
execution of work thereunder, but this shall not deprive
the contractor of his right to redress, after the comypleior

of the work, for an improper decision.
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5. The name of the maker and the month and year of
manufacture shall be rolled in raised letters on the side of
the web, and the number of the heat shall be stamped on
each rail.

6. Circular holes for splice bars shall be drilled in ac-
cordance with specifications of purchaser. They shall be
accurate to drawing and dimensions furnished in every
respect, and free from burrs.

7. Rails to be straightened while cold, to be smooth on
head, to be sawed square at ends, and, prior to shipment,
to have the burr occasioned by the saw cutting removed,
and to have ends made clean. They are to be free from
injurious defects and flaws of all kinds.

8. The inspector, representing the purchaser, shall
have free access to the works of the manufacturer at all
times while his contract is being executed, and shall have
all reasonable facilities afforded to satisfy him that the
rails are being made in accordance with specifications.
The manufacturer shall furnish the inspector, daily, with
carbon determinations of each heat,and a complete chemi-
cal analysis every twenty-four hours, representing the
average of the other elements contained in the steel.

9. Rails which possess any injurious physical defects,
or for any other cause are not suitable for first quality,
shall be considered No. 2 Rails.




CARNEGIE STEEL COMPANY

Composition

Physical
Properties

Finish

STANDARD SPECIFICATIONS
STEEL SPLICE BARS

(January 1, 1899)

1. Carbon, not to exceed............ 0.1
Phosphorus, not to exceed ...... 0.1
Manganese ......c.c.0 tesececenes 0.40 to 0.¢

2. Test pieces cut from head of splice bar n

a. Ultimate strength, 54,000 to 64,000 1bs.

inch.

b. Elastic limit, not less than one-half th
strength.

¢. Elongation, not less than 25 per cent. me

in. (208 millimeters).

d. Bending test, 180 degrees flat oa itself wi

ture on outside of bent portion.

8. All splice bars shall be smoothly rolled :
templet. The name of maker and year of m
shall be rolled in raised letters on the side «
The bars shall be sheared accurately to lengt]
from fins or cracks, and shall be periect Gt ta t

which they are intended.
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4. The punching and notching of Splice Bars must be
accurate in every respect to drawing and dimensions
furnished.

5. The inspector, representing the purchaser, shall
have free access to the works of the manufacturer at all
times while his contract is being executed, and shall have
all reasonable facilities afforded to satisfy him that splice

‘bars are being made in accordance with specifications.
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CARNEGIE STEEL COMPANY

SAFE LOADS IN TONS OF 2,000 LBS. FOR

SQUARE WOODEN PILLARS

Sise of Pillar in Inches

2 Qoanw cowra o99974
8 SBEEE 8833 88385
3 ©o0ong v @RR©Y nmna»m
i u gssdes EETFES 23isgd
2 ° -
g ronnBaa nacmome ornene®
[ 5993I9SE x 2835388 2z geggzsd
x < iz
) z
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STRENGTH OF MATERIALS

ULTIMATE RESISTANCE TO TENSION IN LBS. PER SQUARE

METALS AND ALLOYS

Aluminum Bronze
10 per cent. Al. and 90 per cent. Copper . . .
1y ¢ e 98y o . .
Brass, cast . . . . . . . . .
‘* wire . . . . . . . . . . .
Bronze or gun metal . . . . . . . . .
Copper, cast R R L . .
¢ sheet . . . . . . . . .
“ bolts . . . . . .
“ wire (unannealed) .
Iron, cast, 18,400 to 29,000 .
‘*  wire, black or annealed
“ ¢ bright hard drawn
Lead, sheet
Steel . . . . . . . . . . . 46000tol
** Aluminum 2} per cent. Aluminum
" Copper, 85 per cent. Copper . . . . . . '
Nickel, 8% per cent. Nickel . . . . . |

¢ cast, wire, crucible .. Lo . . . 2
" " Bessemer . . . . . . . A
“ " highcarbon. . . . . L. 1
N “ mild O. H. . . . . . . . Y

The modulus of elasticity of steel from recent tests is from 21

to 81,000,000. Average, 29,000,000.

Tinyeast . . . . . ...,
Zine . . . .« .« <« << o0
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RENGTH OF MATERIALS—Continued

R, SEASONED, AND OTHER ORGANIC FIBER

largely from Trautwine’s pocket book (edition of 1891)

Average
8 18600
sh . . . . . . . . . . . 11600
anon . . . . ... ... 11400
can, red L. P 10800
3. . . . . . . . . . . . 10000
es . . L e 12000 to 16000
lerican . . . L L. 11000
an, white . . . . . . . . . 10000
an . . .o R e e 10000
:an, white, red and pitch, Memel, Riga . . . 10000
long leaf yellow e e 12600 to 19200
7000
STONE, NATURAL AND ARTIFICIAL
ment . . . . . . . . . .280to300
P 2660
e e e e 2400 to 4600
aary lime . . . . . P . . . 10to 20
ULTIMATE RESISTANCE TO COMPRESSION
METALS
10300
/HOOO to 12N
45000 ko V2000
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STRENGTH OF MATERIALS—Continued

TIMBER, SEASONED, COMPRESSED IN THE
DIRECTION OF THE GRAIN

Taken largely from Trautwine’s pocket book (edition of 1891)

Ash, American . . . . . . . . . . . '
Beech o
Birch.
Cedar of Lebanon
“ American, red
Chestnut
Deal, red .
Fir or Spruce
Hickory . .
Oak, American, whxte e . . . .
‘  British . . . . . . . . . . . . 1
¢ Dantzig
Pme, American, whlte .
. “ long leaf yellow
Walnut, black . .

STONE, NATURAL AND ARTIFICIAL

Brick, weak . . . . . . . . . . . 660t
¢ strong .
‘o fire . . . . . . .
Brick work, ordmary, in Lement . . . . . . 800t
e best . . . . . . . .
Glass. . . . . .. ... .. . 8
Granite . L L. . L . . . 5000to 1
Limestone . . . . . . . . . 4000tol
Sandstone, ordmary . . . . . . . . 2600to1

ULTIMATE RESISTANCE TO SHEARING
METALS

Iron, cast . . . . . . . . . . . . . 2
Steel . . . . . . . . . . : . . 6

TIMBER, SEASONED, ALONG THE GRAIN

White Pine, Spruce, Hemlock . . . . ... 280t
Yellow Pine, long leaf . . . .« < + . .8s00t
Nalr . . . . . . N R\ \ Y
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:CIFIC GRAVITY OF VARIOUS SUBSTANCES

mes of Substances

cast .

um { hammered

cite
um

cast .
rolled

ommon, hard

, ground, loose .
[ SN
dry .

y .
tuminous .
ose

e

cast .
{ rolled .

d
umus

ommon window .
. 2.40-2.70

common

ast, pure or
carat .« . e
ure hammered

), cast, dry
:nde .

st -
rought .

acked .
nes .

. 8.40-8.70

Specifio
Gravity

2.60
2.7

1.08

. 1.40-1.70
. 1.10-1.20

0.85

8.67

. 1.58-2.80

1.8
0.44

. 0.76-0.84
. 1.80-2.60
. 1.20-1.50

0.55
2.47

8.7
. 8.78-9.00

8.52

. 1.80-1.80

2.64

19.28
19.83

. 2.50-8.00

0.97
8.00

0.88-0.92
. 7.10-7.50
. 7.79

1.82
11.87
2.80-8.20
1.80-1.40
2.46-2.84

Names of Substances

Magnesium .
Mahogany
Maple, dry
Marble . . . .

Masonry, stone, dry

e brick,

Mercury, a. 82° Fah .

Mica . P
Oak,dry . . . .
Petroleum, at 59° F
Pine .

Platinum { cast

hammered .

Quartz .

Saltpetre, Chili
s Kali

Sand, fine, dry .

‘o wet. .

‘'  coarse
Sandstone
Sitver { S5k mered
Slate .

Snow, freshly fallen

Steel .
Sulphur
Sodium .

cast .
Tin { rolled

pure rain or
Water { B "3 500 Fan.

“ sea .
Walnut, dry .
Wax .

. cast . .
ch{ro\\e(\ .

Spacifie
Gravity

174

. 0.56-1.09

0.70

. 2.52-2.85
. 2.00-2.55

1.50-1.60
18.5968
2.80

. 0.69-1.03

0.80

. 0.85-0.60
. 21.16
. 2.8-21.5

2.6-2.80
2.26

. 1.85-2.08
. 1.40-1.66
. 1.90-2.05
. 1.40-1.50
. 2.20-2.50

10.48
10.62

. 2.60-2.70

0.19

. 7.28-7.88
. 1.98-2.07
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/

WEIGHT OF A CUBIC FOOT OF SUBSTANCES

Avu
Names of Substances 'g
Alumipym . . . . . . . . . . . R §
Anthracite, solid, of Pennsylvania
“ broken, loose . . . .
“ “ moderately shaken . . . . .
o heaped bushel, loose . . . . . . R |
Ash, American, white, dry .
Asphaltum . . . .
Brass (Copper and Zinc), cast £
‘“ rolled . . L. .. . .. R |
Brick, best pressed 1
‘  common, hard . 1
‘“  soft, inferior 1
Brickwork, pressed brick 1
o ordinary .. . 1
Cement, hydraulic, ground, loose, American Rosendale
" “ . “ o Louisville
“ i ‘" ‘  English, Portland .
Cherry, dry
Chestnut, dry . .. . . . . .
Clay, potters’,dry . . . . . . . . . . 1
¢ in lump, loose
Coal, bituminous, solid .
. ¢ broken, loose .
“ u heaped bushel, loose (
Coke, loose, of good coal . 2
“ ¢  heaped bushel . ¢
Copper, cast . 4
“ rolled . Lo £
Earth, common loam, dry, loose .
o “ “ ‘* moderately rammed
" as a soft flowing mud . . . . . . . 1

Ebony, dry . . . . . . .
Elm, dry S
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VEIGHT OF SUBSTANCES—Continued

Names of Substances W
Lbe.
monwindow . . . . . . . . . . 167
nmon . . . . . . . . . . . 168
pure, or 24 carat . . . . . . . . . 1204
, hammered . . . . . .. . . 1217
01bs. per bushel . . . . . . . . 48
170

out the same as sand, which see.
>laster of paris) . . . . . . . . . 142

dry .o . . . . . . . P 26
ey . . . . e e e e e 68
le, black . . . . . . . . . . 208
. 68.7

ght, purest . . . . . . . . . . 486
average . . . . . . . . . 480
e 114
e 711
ite, dry . . . . . . . . 83
k, ground, loose, or in small lumps . . . . 68
“ ¢ thoroughly shaken . . . . 76

“ ‘  perstruck bushel . . . . (e8)

s and marbles e e e 168
“ loose, in irregular fragments . . 28

n . . . . . . . . . . . . 109
, Spanish, dry . e e e e e e 638
Honduras,dry . . . . . . . . . 36

r R 40

ee Limestones.
of granite or limestone, well dressed . . . . 166

‘‘ mortar rubble . . . . . . 164
¢« dry ¢ (well scabbled) . . . . . 188
¢ sandstone, well dressed . . . . . . 144
i1t 820 Fahrenheit . .. . . . . . . 840
rdened . . . . . . . ... 10

close . . . . . . . . . . 80\

fluid, maximum . . . . . . o« s = RS

ry . . . . . . . . . . .
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WEIGHT OF SUBSTANCES—Continued

Names of Substances ':

Oak, white, dry . . . . . P . . . .

“ otherkinds . . . . . . . . . . . 82t
Petroleum . . . C . . . ..
Pine, white, dry . . .. . . . .

‘*  yellow, Northern . . . . . . . .

o . Southern .. . . . . . . .
Platinum . . . . . . . . . . . R b
Quartz, common, pure . . . . . . . . .
Rosin . . . . . . .

Salt, coarse, Syracuse. N Y . . . . . .

* Liverpool, fine, for table use . . . . .
Sand, of pure quartz, dry,loose . . . . . . .90to:

‘“  well shaken . . . . . . . . . . 99to.

‘“ perfectlywet . . . . . . . . . 120to
Sandstones, fit for building . . . . . . . . .
Shales, red or black
Silver . . . . . . . . . . . . . . '
Slate . . . . . . . . . . .

Snow, freshly fallen . . . . . . . bt
‘" moistened and compacted by rain . . . . . 18t

Spruce, dry . . . .

Steel .

Sulphur

Sycamore, dry . . . . . . . . .

Tar . . . . . . .o . . . . .

Tin, cast . . . . . . . . . . .

Turf or Peat, dry, unpressed . . . . . . . 20t

Walnut, black, dry . . . . .

‘Water, pure rain or distilled, at 600 Fahrenhelt . . . .ot
‘*  sea . . . . . . . . . . . .

Wax, bees . . . . . . . . . . . . . ¢

- Zinc or Spelter . . . . . . . . . . . 4

Green timbers usually weigh from one-fifth to one-half more than
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IAR N OF SUBSTANCES

BY HEAT
the increase in the length of a bar of any material
ncrease of multiply the number of
increase of temperature by the coefficient for 100
by the length of the bar and divide by 100.

26 of Substance Ooeflclemt for 1000 rm;g";'r {000
Centigrade
the direction of tbe% '02_826 D%“
) ST .00031 .0005'7
00104 00188
.0010%7 .00198
e e 0008 0006
an) . . . . 0008 0014
S 0009 0017
lirection of the grain.i 00024 00044
aflint), . . . ) 000456 00081
whitelead) . . . 00048 00087
e e .0008 0016
age) R 00047 .00086
e e .0008 0011
ged) . . . .. 0007 0012
e e .0008 0014
0016 .0029
| .00086 .00066
ra) . . . . TO TO
1| .o00e 0011
.0088 .0080
0006 0009
\ .0006 0009
TO TO
{ .0007 .0012
.0011 .002
. .0008 | .o01
considerably with the \
re) . . . . } <0086 \ oes
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MENSURATION

LENGTH

Circumference of circle = diameter X 3.1416.

Diameter of circle = circumference X 0.3183.

Side of square of equal periphery ascircle = diameter X
Diameter of circle of equal periphery as square = side X
Side of an inscribed square = diameter of circle X 0.70%
Length of arc = No. of degrees X diameter X 0.008727.
Circumference of circle whose diameteris 1 =

m = 8.14159265.

log. T =0.4971499.

C
or very nearly =5v

v=r—‘/ r’—f-'—or very nearly =—c—’—.
4 8r

AREA
Triangle = base X half perpendicular height.
Parallelogram = base X perpendicular height.
Trapezoid = half the sum of the parallel sides X perpen
height.
Trapezium, found by dividing into two triangles.
Circle = diameter squared X 0.7854; or,
= circumference squared X 0.079%R.
Sector of circle = length of arc % half radius.
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MENSURATION —Continued

yment of circle =area of sector less triangle; also for flat
4v s

oL
segments very nearly = -5 0.388 v* + '“T .

ie of square of equal area as circle = diameter X 0.8862;
also = circumference X 0.2821.

ameter of circle of equal area as square = side X 1.1284.

rabola = base X 24 height.

lipse = long diameter X short diameter X 0.7854.

gular polygon = sum of sides X half perpendicular distance
from center to sides.

rface of cylinder = circumference X height + area of both
ends.

irface of sphere — diameter squared X 8.1416; also = cir-
cumference X diameter.

rface of a right pyramid or cone = periphery or circumfer-
ence of base X half slant height.

irface of a frustrum of a regular right pyramid or cone = sum
of peripheries or circumferences of the two ends X half
slant height + area of both ends.

The following formulae are used to obtain the areas of
'egular plane surfaces which are bounded by a base line *‘ ¢cc”’
d two ordinates ‘“ @’ and ¢ 4" as per figure.

<

L T S B BT

The formulee are given in the order of their accuracy be-
nning with the most accurate.

The surface is divided into any number (#) of parallel
rips having the same widths 4 and whose middle ordineks
srepresented by A, 4y X, Ry--y a0 by

SR
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CARNEGIE STEEL COMPANY N4
METRIC SYSTEM
Linear Measures Measures of Surface
ation Abbr. Value Denomination Abbr, Value
_ e
ster...|..... 1(11)0. m. || Sq. Kilometer| km?*. 1000000 m?*,
er..... km. 1000 ‘|| Hectare....... ha. | 10000 “
gter...f...... 100 Ol Are..iiiiaie.. a. 100 .
ter...|...... 10 " { Centare.....[|...... 1 o
....... m. 1 “ Sq. Meter...| m?. 1 o
er dm. .1 ¢ || Sq.Decimeter| dm?. 01 “
ter cm. 01 ¢ [ Sq. Centim...|cm?* 0001 ¢
er mm. 001 Sq.Millimeter{mm?*. .000001 ¢
Measures of Volume Measures of Mass
ation | Abbr. Value Denomination | Abbr. Value
er....feecess 1000 1 Millier ......[...... 1000 kg.
....... s. | 1000 “ Tonneau....|......| 1000 .
Meter| m3. | 1000 “ Metric Ton. | t. | 1000 ¢
er hl. | 100 “ || Quintal....... q. | 100 “
2 R dal. 10 ¢ || Myriagram...|...... 10 “
ecim..|dm3. 1 “ Kilogram...| kg. | 1000 g
....... L 1 . Kilo......... 1000 o
[ dl. .1 ¢ || Hectogram...|. 100 “
FS S cl. .01 ¢« Il Dekagram... 10 “
mtim..| cm3. .001 ¢ || Gram......... g 1 “
ter....| ml .001 “ || Decigram....| dg. .1 “
imetermm3. .000001 * || Centigram...| cg. .01 “
er..... A 001 ml|| Milligram....| mg. ECUNE
Microgram...\ v. RO
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INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS

LONG MEASURE

1 Meter=39.37 inches. (Act of Congress.)

GithsofanInch  Nillimelers Inckes Semtineiors
o lilli:ﬂ«: Mmdbnhnl cnﬁ:n- 1‘-
1 0.3969 2.5197 2.54 0.3937
2 0.7938 5.0394 5.08 0.7874
3 1.1906 7.5590 7.62 *1.1811
4 1.5875 10.0787 10.16 1.5748
5 1.9844 12.5984 12.70 1.9685
6 2.3813 15.1181 15.24 2.8622
T 2.7781 17.6378 17.78 2.7559
8 3.1750 20.1574 20.382 8.1498
9 3.5719 22.6771 22.86 3.5433
R e
Poet Meters Miles Kilometers
1 3.2808 | 0.8048 0.62187 1.60935
2 6.5617 0.6096 1.24274 8.21869
3 9.8425 0.0144 1.86411 4.83804
4 13.1283 1.2192 3.48548 6.48789
b 16.4042 1.5240 8.106885 8.04674
[ 19.6850 1.8288 8.72823 9.65608
7 22.9658 23.1886 4.84959 11.96548
8 26.2467 2.4884 4.97008 12.87478
9 29.5276 2.71432 5.5 14.48412
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INTERCHANGEABLE TABLES BETWEEN
{ITED STATES AND METRIC SYSTEMS

SQUARE MEASURE

N Ig‘l E:to Ce‘:st.z% g‘qe:nt‘:t& ls:t?n‘:to Y:-::Efo Isogl-‘:to
Centimeters Inches eters (] Metars ards
1 6.4516 | 0.156 0.0929 | 10.7639 0.8-‘;61 1.196°
2 | 12,9082 [ 0.3810 0.1858 | 21.5278 | 1.6722| 2.392
3 19.3548 | 0.465 0.2787 | 82.2917 | 2.5084 | 8.588
4 | 25.8064 | 0.620 0.8716 | 43.055% | 3.8445| 4.784
6 | 32.2581 | 0.776 0.4645 | 53.8194 | 4.1806| 5.980
6 | 38.7097 | 0.930 0.5574 | 64.5833 | 5.0167| 7.176
7 | 45.1613 | 1.085 0.6503 | 75.3472 | 5.8528| 8.3872
8 | 51.6129 | 1.240 0.7432 | 86.1111 | 6.6890| 9.568
9 | 58.0645 | 1.895 0.8361 | 96.8750 | 7.5251 | 10.764
o| dme | | R ED g n
Kilometers %“ Hectares Miles

1 0.4047 2.471 2.569 0.3861 | 259.00 | 0.00386
2 0.8094 4.942 5.18 0.7722 | 518.00|0.00772
8 1.2141 7.413 7.77 1.1588 | 777.01|0.01158
4 1.6188 9.884 | 10.36 1.5444 (1036.01 | 0.01544
b 2.0235 | 12.855 | 12.95 1.9305 (1295.02|0.01930
8 2.4282 | 14.826 | 15.54 2.8166 [1554.02|0.02317
7 2.8829 | 17.297 | 18.13 2.7027 [1818.03 | 0.02703
8 8.2376 | 19.768 | 20.72 3.0887 [2072.03  0.03089
9

8.84%2 | 22.239 | 23.381 3.4748 2331 .04\ 0 AR

e~
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|

INTERCHANGEABLE TABLES BETWEEN
UNITED STATES AND METRIC SYSTEMS

uarts—Liquid Measure.

1 Liter=‘1,:%7 8uarts—Dry Measure. (Act of Congress.)
LIQUID AND DRY MEASURE
Liters to Quarts Quarts to Liters Liters | Gallons
¥o. Gallons | Liters
Liquid Dry Liquid Dry Liguid | Liquid
1 1.0667 | 0.908 0.9463 | 1.1013 | 0.2642 | 3.7854
2 2.1184 | 1.816 1.8927 | 2.2026 | 0.5284 | 7.5707
3 3.1701 | 2.74 2.8390 | 3.3040 | 0.7925|11.85661
4 4.2268 | 8.632 3.7854 | 4.4058 | 1.0567|15.1416
5 5.2835 | 4.540 4.7817 | 5.5066 | 1.8209|18.9268
6 6.3402 | 5.448 5.6781 | 6.6079 | 1.5861 | 22.7122
7 7.8969 | 6.8566 6.6244 | 7.7098 | 1.8492|26.4976
8 8.4536 | 7.264 7.5707 | 8.8106 | 2.1134 | 30.2830
9 9.5108 | 8.172 8.56171 | 9.9119 | 2.8776 | 34.0683
Cabio Meters Gallons to Hootolitars Bushels o
Xo. toht_}‘;lul%m mxffq Usters to ’},‘},‘“" n%um
1 2064.17 0.00388 2.8875 0.3524
2 528.84 0.0076 5.6750 0.7048
3 792.51 0.0114 8.5125 1.0578
4 1056.68 0.0151 11.3500 1.4097
5 1820.85 0.0189 14.1875 1.7621
6 15685.02 0.0227 17.0250 2.1145
7 1849.19 0.0265 19.8625 2.4670
8 2118.36 0.0303 22.7000 2.8194
9 2877.58 0.0341 25 .531% NN

_____ ——

—
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AT WHICH ARE PRODUGCED
r Plate

s (1% in. up), Blooms, Slabs

Manganese, Spiegel-eisen, Pig Iron

ngs, such as Axles, Arch Bars, and other Car Forgings, |
onnecting Rods, Crank Shafts

s for Boilers, Bridges, Ships and Tanks

. Steel, 25 to 100 1bs. per yard; Steel Splice Bars (plain
nd angle), for all sections of Rails

1 Structural Shapes, such as Angles, Rounds, Flats,
quares, Ovals, I-Beams, Channels, Tees, Zees, etc.

tural Work, such as Buildings, Girders, Columns, etc.

ADDRESS
RAL OFFICES:

Pittsburg; Carnegie Building

} OFFICES:

Atlanta; Equitable Building

Boston; Telephone Building
Buffalo; German Insurance Building
Chicago; *“ The Rookery”
Cincinnati; Union Trust Building
Cleveland; Perry-Payne Building
Denver; Boston Building

Detroit; Union Trust Building

New Orleans; Hennen Building
New York; Empire Building
Philadelphia; Harrison Building
Portland; Ainsworth Block

San Francisco; 258 Market Street
St. Louis; National Bank of Commerce Building
St. Paul; Pioneer Press Building

IGN SALES OFFICES:
London (Eng.); 71 and 72 King William Street
Montreal (Canada); Bell Telephone Building
Mexico; 924 Apartado, City of Mexico
Sydney, Australia
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INDEX

A Page

. standard wall . . . . N 178

properties of standard and specml e 109-119

radii of gyration for, used as struts . . . . 144-148

safe loads for standard and special . R 76-78

shapes of square root . PN 16-17

¢ ¢ standard and specxal equal legs . 18-14

‘¢ standard and special, unequal legs . 14-15

standard connection, details of . . 178-186

‘" “ noteson . . . . . 181-188

¢ gauges for punching . . . . 178-188

weights and dimensions of square root . 42
“ “ * ¢ standard and special

equallegs . . 87-88
weights and dimensions of standard and speclal

unequallegs . . . . . . . . 89-41

notes on . . . . . . . . 59-69

types of ﬁreproof . . . . . . . 48-49

of circles . . . . e e 281-300

of flat rolled steel e e e e . 245250

of squareand round bars. . . . . . 2061-266

sectional, method of increasing . . . . . 25

B

circumferencesof round . . . 261-266

dimensions and weights of flat . 28

“ o - ** flat oval 29

b . - ** half round 28

“ “ “ “ oval . 28

e " - ** round . 27

“ “ - ** round edge ﬂat . 29

b “ . ** round oval 29

“ o - ** square P14

eye . . . 212

weights and areas of square and ronnd . . 261-266

for columns . .. . . .. . 50

tables of . . . 216

anchors, details, wexght.s and dlmensxons of . . 176

box girders, explanation of tableson . . . 151

“ “ safe loads for . . .. 152-156

bending moments, shears and deﬂectlons of . o

cast iron separators for . . . . o

distance center to center, for equal ran&\ ¢ . Wy
framing opposite, connections for differsnt depthact -
——
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Beams . . . in foundations, notes on .

in foundations, tables for . 168
properties of standard and speclal . . . "N
safe lengths of, used as struts . . . .

safe loads for standard and special . . . . 7
safe loads on wooden . e . . . .

shapes of standard . . . . . . . .
spacing tables for standard . . . . . 8
standard connections for . . . . .. 1B
standard gauges for punching . . . m
weights and dimensions of standard and specml 8

without lateral support, proportion of safe loads of
Bearing . . plates,noteson . .

¢ steel, weights and dlmensnons of . .oom
valuesof pins . . . . . . . .
s rivets . . . . S
¢ safe, of brickwork and masonry . .
Bending . . moments of pins . . . . . . .
Bolt . . . heads, standard dimensions of . . . .
Bolts . . . weightsof . . . . . . ..
Bracing . . details of types of wmd .. . . . .
noteson wind . . . . . . . . .
Brass . . . weights of sheetsof . . N . . . 267
Brick . . . archesin floors . . . . .
-work, safe bearing values of . . . .
-work, weightof . . . . . . . .
Buckled . . plates . . . . . . . . . . 167
[+3
Cantilevers . noteson . . . . . . . . . . §
types of . . . . . . . . . .
CastIron . . columns,noteson . . . . . . S ]
" safe loads for round . . . .
“ ultimate strength of . . . . .
notes on . . . . . . . . .
separators . e e e . .
specifications for . . . . . . .
Ceilings . . details of suspended . . . .
notes on fireproof and suspended .o . . ]
Channel . . columns, radii of gyration for . . 18
“ safeloadsfor . . . . . 1%
“ weights and dimensions of . . 1%
Cbanpels . . distance back to back, in columns for equal
radii. . D 1 [
properties of sumdatd and swc\a\ N\ 1

safe loads for standard and special .. R
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Page
shapes of car-truck and ship-building . . . 8-9
shapesof standard . . . . . . . 6-7
standard connectionsfor . . . . . . 184-186
standard gauges for punching . o e . 188-185
weights and dimensions of car-truck and ship-
building . . . . . . . : 3
weights and dimensions of standard and special 84
plates, shapesof . . . e e e 24
% weights and dlmensxons of . .. . 46
areas and circumferences of . . e . 281-300
plates, extreme dimensionsof . . . . . 81
of round bars . . e e e s e 261-266
for machine driven rivecs . 191
nuts,standard . . . . . . . . 210
of deflection . . . . .. .. . 69
and struts,noteson . . . . . . . 125-128
"basesfor . . . . . . e 80
connections for constant dimension zee-bar . 189-190
details of built sectionsof . . . . . . 51
¢ ¢ fireproofingof . . . . . . 50
equal radii of gyration for channel . . . 91, 102, 125
in fireproof buildings « e . . . 121-124
radii of gyration for channel . . . . . 187-142
LR “ ¢ round and square . . 147
o " ¢ zee-bar . . . . . 127-186
safe loads for channel . . . . . . 187-142
“ % ¢ roundcastiron . . . . . 149
“ “ ¢ zee-bar . . . . . . 127-188
standard spacing for rivets in zee-bar . . . 128-186
ultimate strength of cast iron . . . . T 148
“ “ ¢ medium steel . . . . 143-14
weights and dimensions for channel . . . 187-142
“ o “ ¢ zee-bar . . . . 127-186
ultimate resistance of material to . . . . 2388-289
in foundations . . . . . . . . 54
angles, standard, for beams and channeh . . 178-188
for constant dimension zee-bar columns . . . 189-190
*¢ different depths of beams framing opposm. 187-188
details . . . . . . . . 47-58
signs forriveting . . . . . . . . 191
weights of sheetsof . . . . . . . 267-268
plateflooring . . . . . . . . . 170
plates, propertiesof . . . . . . . 100
¢ sghapesof . I o
¢  weightsand dlmensions oi [N . U
sheetsinflooring . . . . . . .« = \:R

bad noteson . . . . . . . N
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Page
Bs . of zee-bars, special e o e e e . 8
“ standard . 85-36
. back to back of channels to make radxi equal 90,103, 198
center to center of beams for equal radii 90, 98, 100

E
[ linear, of substances by heat 44
on of tables on beam box girders 151
. " * pins and rivets . 198,194
1 " ‘¢ plate girders . 157-158
“ ¢ ¢ properties of Carnegle shapes 80-92
. “ * safe loads and spacing 65-68
dimensions of circular plates 81
“ ¢ rectangular plates . 80
“ ¢« b sheets 81
heads, standards 212

F
. buildings, columnsin . . . . . 121-124
ceilings, notes on 63-64
partitions, notes on 64
ng . of floors and columns, detmls of 48-50
¢ girders and columns, notes on . 63-64
bars, dimensions and weights of 28
oval bars, dimensions and weights of 20
rolled steel, areas of . 245-250
s ¢ weightsof . 251-260
details of fireproofing 4849
general noteson . 59-64
corrugated plate 170
trough plate 169
. geueral . 93-96
ns beamsused in . 168-168
cantilevers in 55-56
noteson . . 54
natural trigonometrlcal 801-806

G
standard . . 208
standard, for punchmg angles. beams and chnnne]s 177-186
“ for sheets and wire . . . . 217, 218, 267, 268
formule . . . . . . 93-98
. explanatxon of tables on beam box T -
“ “ “ riveted plate . . \g\-;

in buildings, notes on . . N . .

I
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£z

Ofrders . . safe loads for beam box e o o o o s
“ & ¢ rivetedplate . . . , . 150-18

@ravity . . specific,of substances . . . . . . . o
Gripg . . . lengthsofrivetsforvariant . . . . . m
H
Half-Round . bars, dimensions and weights of . e e ]
Hand-Rail . . tees, shapesof . . e e "
Heat . . . linear expansion of substances by . . . s
]
I-Beams . . (see beams)
Increasing . sectional areas, method of . . .. 5
Inertis . . moments of, for Carnegie standard shapes .. ®
“ ¢ ¢ rectangles . . . . . 1
“ ¢ ¢ usualshapes . . . . L]
Interchangeable tables between U. S. and metric system . . 75-9
Irn . . . noteson . . .« o o o« . . . . =
weights of sheetsof . . . . . . . 217,97,
L
Limit . . . of safe deflection . . . Ce e o
Linear . . . expansion of substances by heat . . . . ]
Lintels. . . noteson . . . . .« . . . . . 8
loads . . . persquare footonfloors . . . . . . e
L “ “roofs . . . . . 1m
safe (see safe loads)
Logarithms . of numbers . . . . . . . . . 281-30
M
Manufacturers  standard specifications. . . . . . . 9%
Masonry . . safe bearing values of .. . . . . L
Materials . . strength of o e . . . . . . R -
Measures . . andweights . . . . . . . . . PoX o
Mensuration . .
Method . . of increasing sectional arcas . . . . . £
Metrio System  tablesof . . . . . . . R {5 id
Miscellaneous  shapes, weights and dimensions of . . . 4
Moments . . bending,ofbeams . . . . . . . . &
¢4 % ping . ., .. 197-19
of inertia for Carnegie standard shapes .. 9
¢ @ & rectangles . . o« . . . 15

“ o« ¢ psualshapes . <« o« . . q
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ders

spikes and tacks . .
trigonometrical functions
properties of .

standard clevis . . . . .

“ dimensions of . .
.“ pin
“ sleeve

weights and dimensions of

o

bars, weights and dimensions of

P

details of fireproof . . .
notes on fireproof . . . .
safe loads for wooden . .
standard . . . . .
bearing values of . .
bending moments of .
explanation of tableson . . .
standard steam, gas and water .
explanation of tables on
safeloadsfor . . . .
buckled . . . . . .
extreme dimensions of circular .
“ “ ¢ rectangular
flooring of corrugated . . .
¢ ¢ trough [,
properties of corrugated
“ ¢ trough .

shapes of checkered .

“ ¢ corrugated . . .

“ ¢ trough . . . .
standard gauges for . . . .
steel bearing . . . . .
explanation of tableson . . .
of angles, standard and special .
¢ beams, standard and special
¢ channels, standard and special
¢ corrugated plates . . .

H

* numbers . . . . .
¢ raijls, American standard . .
¢ tees . . . . . .

217-218

177, 179, 181

89-92
109-119
97-100
101-102
100

28
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Page
i. . forbeam box girders . . . ... 132-156
** beams, standard and specml . . 70-73
* beams without lateral support, proporuon of . 68
* channels, standard and special . "8-74
* columns,channel . . . . . . . 187143
- s round cast iron . . . o . 149
“ “ zee-bar . . . . . . . 127-136
* corrugated plate flooring . . e 170
* plategirders . . . . . . . . 158-163
“ tees . . . . . R 79-80
* trough plate ﬁooring . . . . . . 169
¢ wooden beams and pillars e 234-236
¢ zee-bars, standard . . . . . . . k(-1
ends, upset . . . . . . . . 205-208
threads, standard .o . L. .. 207-208
wood . . .« s . . . . . 200
and cosecants . . . . . . . 805-806
areas, methods of i mcreasmg . . . R 25
of built columns, noteson . . . . . . 128-124
“ow “ types of P b1
1. . castiron . . . . . . . . 175
angles, square root . P 16-17
“ standard and special equnl Iegs .o 13-14
“ “ unequal legs . 14-15
beams, standard . . . . 1-5
channels, cart-truck and ship-buﬂding . 8-9
] standard . . . . . 6-7
checkeredplates. . . . . . . . 4
corrugated plates . P e 24
miscellaneous . . e e e 24
tees, equal legs . .. . L. 18-19
* handerail . . . . . . . . 19
4 unequallegs . . e L 20-23
troughplates . . . . . . . . 4
zee-bars,special . . . . . . . . 12
¢ ¢ standard . L. 10-11
. ultimate resistance of matermls to . 239
valuesofrivets . . . . . . . . 195-196
. corrugated . . . . . . 1T-178
extreme dimensions of rectangular . . . 81
standard gaugesfor . . . . . .. 217218
weights of iron and steel . . . . 217 K
¢ & {ron, steel, copper and htm . R
. . andcosines . . . e “*2:\

#+ . standard .

. of beams for standard cast. Lron sepaxa.t.ots- - 7
“ holes for standard connections . . - ° ‘
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Substances

Suspended .

hngent:n

Toes .

Ponsion .
*-lotts

.

tables, explanationof . . . .
“ for standard beams . .
for steelrails . . . ., .
* sgplicebars . . . .
manufacturers’ standard
gravity of substances .
nailsand tacks . . .
for rails, specifications for
bars, dimensions and weights of
%  weightsand areasof .
columns, radii of gyration for .
and square roots of numbers . . .
pipe,standard . . . . . .
areas of flat rolled
bearing plates .
notes on .
standard spemﬁcntlons for . .
weights of flat rolled . . .
“ ¢ sheets of . . .
of corrugated sheets . .
¢ materials . . .
ultimate, of cast iron columns .
“ ‘ medium steel columns
and columns, notes on .

177,

217,

distance center to center of beams for equa] radii 90,

radii of gyration for two angles, back to back

safe lengths of beams used as . .
linear expansion of, by heat

specific gravity of . .

weights per cubic foot of

ceilings, details of . . . . .
“ noteson . . . . .
T
nails and spikes . . . . .
and cotangents . . . o
properties of .o . . .
safe loads for . . . . . .

shapes of, equal legs . .
“ * hand-rail
“ ¢ unequal legs . .
weights and dimensions of equal legs
“ “ “ “" hﬂnd'ral] .

“ “ “ ‘ unequal legs .

ultimate resistance of materialsto .
arches in floors- . . e
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Page
standard screw c e e e e e .. 728
in floors . . . . . e e s . . 60-61
functions, natural . . . . . . . . 801-806
plate flooring . e e e e e et 169
plates in fireproof ﬂoors . . ce . 62
propertiesof . . . . . . 99
¢ sghapesof . . . . . 4
¢ weights and dxmensxons of . . . 48
roof . . . . . .« . . . .. 174
.o 211
v
strength of columns, castiron . . . . . 148
“ “ “ medium steel . . . 148-144
“ ¢ materials . . . . .. . 287-239
of metric system e e e e e 274
allowance for . . . . . . . . . 206
for screw ends . . . . . . . . 205-206
w

standard . . . . . . . . . . 178
pipe, standard . . . . . . 208
and measures . . . L. N =14 ]
of angles, square root . 42
eoou standard and specxal. equal legs . . 87-88
woow “ “ “ unequal legs . 89-41
¢ bars, flat . . . . . . . . 28
“ ¢ flatoval . 29
¢« half-round 28
¢ % oval 28
¢ % round . . P14
¢ ¢ round edge flat 29
¢ ¢ round oval 29
¢ % square . . . . . P14
¢ ¢ squareand round . . . . . 261-266
¢ beams, standard and special . . . 82-38
‘* bearing plates, standard steel . . . 177, 179, 181
¢ brick-work . . e e .. 58
* channel columns . . . 187-142
* channels, car-truck and shxp-buxlding . . 8
“ “ standard and special . . 84
‘* checkered plates . . . . . .. 46
¢ corrugated plates . . . . . . . ar

“ “ sheets . . . . . . .

“ flatrolledsteel . . . . . . « =
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Weights . . of miscellaneous shapes e e e e e
* rails, American standard . . . . .
¢ rivetsandbolts . . . . . . . .
¢ separators, standard castiron . . . .
“ gheetsofironandsteel . . . . . .
“ &« « gteel,copperand brass . .

¢ sleevenuts . . . . . . . . .
4 spikes, nails and tacks . . . . .
¢ substances per cubic foot . . . . .
¢ superimposed floor loads . . e« .
** tees, equal legs . . . . . . . .
¢ ¢ hand-rail . . . . . . .
¢ ¢ unequallegs . . . . . ..
¢ terra-cotta arches in floors . .. .
¢ troughplates . . .. . . .
¢ turnbuckles . . . . . . . .
¢ zee-bar columns . .. . . .
‘* zee-bars,special . . . . . . .
. ¢ ¢ ¢ gtandard . . . . . . .
Wind . . . bracing,details of typesof . .. . .
“ noteson . . . . . . . .
pressure on roofs . . . .
Wooden . . beams in foundations . P . .

‘Wood Screws .
‘Workmanship ,

.

safe loads for .

pillars, safe loads for . . .

columns connections for constant dimension

“
“
“

3

specifications for

z

radii of gyration for
safe loads for

standard spacing for rivets and bolts in .

weights and dimensions of

properties of standard
safe loads for standard
shapes of special

“

¢ standard . .

weights and dimensions of special

“

“ i ‘¢ standard

»
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