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D-mensm of Brass or Bronze Screwed 90-Deg Elbows, |ees UOsses, 43-Deg Ebows
and Couplmgs (Straight Sizes 125 Lb)
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90° ELBOW TER cROsS 45° ELBOW WROUGHT _ . -
Center to End, " | Diameter side Diamater - E?h::l;d
o . of Cast Fitti e o3 -
Length of | Center to End Band Length, ing | Metaf Thick- | Bond Dicm- | ¢,
" Nominal | g 0% | Thread, Min [45-Deg Hbows m Min o, Min | ater, Min | oP®
Fipe Sire . Min | Max ast |Wrought
A 8 c o 3 F 1S o w
% 0.54 0.25 0.42 He 0.14 {0.41]044| o003 067 [0.80[ 0.83
Y% 0.71 0.32 0.5 1344 0.16 [0.54|0.58{ o0.08 08 |0.97} 1.03
3¢ 0.82 0.36 0.63 3%, 017 |o.68|072| o0.09 100 |1.08]| 111
1% 1.01 0.43 0.78 136 019 |o084|090| o000 107|129 136
3% 1.18 0.50 0.89 134, 02 [105{111] 0.10 142 [143] 130
1 1.43 0.58 1.06 027 |tsz|ram| on 172 | 1.68
14 1.69 0.67 1.2 0.31 . |1.66|1.73| o012 210 |1.8
134 1.8 0.7 1.30 03¢ j1.90f19| 013 238 192
2 2.12 0.75 1.45 041 |238)245]| o0.15 2.02 |2.20
23 2.70 0.2 1.95 048 |2.88{298| o017 349 |[2.88
3 3.08 0.68 2.17 0.55 13.50{3.60] 0.19 420 |[3.18
4 3.79 1.08 2.61 066 |450]4.60] 0.2 531 |3.69

From American Standard for Brass or Bronss Screwed Fittings, 125 Lb. ASA B16.15-1947. All dimensions given in inches.

Equation 4 can be used for bends with-two fittings, regu-
lar U-bend, and offset U-bend, as shown in Fig. 3. It gives
the length of pipe, L, that must be used in the U-bend to take
up the deformation, A. When welding fittings are used, the
radii should be six times the outside diameter of the pipe.
One other restriction is that the pipe should not be heavier
than extra strong. . )

Manufacturers of pipe, or pipe fittings, often publish ex-
cellent treatises on the szmphﬁcszxon of expansion problems
It is suggested that the engineer obtain such publi and

where

8 = allowable cnlumn load, pounds per square mch
k = radius of gyration, inches.
1 = column length, inchea.

ry

1 _ oDy + (D)
16

A

also a text or handbook® on the subject before attempting
to solve a problem on flexibility. |
HANGERS AND SUPPORTS

In the preceding section, Equation3 was developed to give
the force of total constraint. This equation is appropriate re-
gardless of the sign of At, positive or negative. It did not,
however, allow for any bending moment but was for straight
compression or tension.

If the compressive.force is great enough, or if the Ime is

Equation 5 is
to the following:

where

s-oun(l)

C= correehon factor depending on end luad.mg in ueord-
ance with the following table:

madified by a correction factor C

®)

long enough, a slight eccentricity of the load appli

cause a buckling of the line. This buckling is identical with t.he '

action of a column under excessive compression. In fact, a

pipe line in compression is identical to a column. Column

criteria can therefore be used for selecting the action of sup-

ports to resist lateral thrust.
A y

“for d safe column loads is

Euler'’s formula:

8= -’E-(f)’ (for cast iron see Equation 8) o

Enp Coan'nons or CoLumy .

Vavve or C. .
One End - Other End :
Fixed Fixed 4.00
Fixed Free 0.25
Fixed Pin 2.25
Pin Pin 1.00

Pipe, Fittings, Welding -

Tabla 17 ...
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. Dimensione of Caet-Brase Solder- boint Elhows,

Tees, and 45-Deg Elbows
(Straight Sizes)
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Tahle 18 . . ., Dimensiont of Cast-Brass

Solder-Joint Couplings
(Straight, Reducing, and Eccentric Sizes)
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Water Tube Teo ond 90-Deg Streef 45-Dag 45-Deg Street
Elbow Elbow Hbow H Stondard laying Stondord loying Stondard - Laying
H ' ) e Woter Tube | length® | Water Tube| Length® | Water Tube | Length®
Size M Size N Size w
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134 % l};x 34 Hs 12 x4 1§
2 14 13 e 3% 2 s x 134 % 2 x| 13e
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Gl B i 4 26 | e |2 xix| ¥ [msx2 | 15
% 2 % 3 e |2 -x1 ¥ (3 x24] 1K
315 % |2 x%| ¥ {3 x2 | 1%
4 2 2 1
5 3{2 % 1}2‘ 4 Yoo [2x2 s 4 x3 | 2
P 33 15¢ 5 % 2} x 134 e
8 436 234 8 u 28 x4 56
8 3% 2% x1 3.
From Awuricon Stondard for Cast-Brass Selder-Joint Pittings, ASA Bll.ls-
1950. All dimensans given in inches. 3 x2i4 3%
* Not wrowght fittings. Consult for di 3 x2 3¢
4 x3 e
F . 4 x24: 14
rom Equation 6, + 2 1340
CE
1= xk 5 " 86 x4 154¢
r. 8 x8& 136

This equation is not used for column construction but is
sufficiently accurate for the work of a heating engineer.

The equation is modified for cast iron because of its poor
tensile st h It is My ptable to use one-half
the vaiue of 8§ from Equm.mn 5 for cast iron, so the safe
column load 8, for cast iron is

S = .%? (%)‘ for cast iron. @)

It is permissible to allow the I/k ratio for steel to go as high
as 120, but for cast iron the desirable maximum is taken as 70.
It is not to be understood that a fracture will oceur at I/k
ratios in excess of those given, rather it is to be understood
that lateral support should be given for those ratios and for
those magnitudes of stress. If an expansion joint is nsed, tlus
will, of course, relieve the compresxve stress,

Ezampls 2: For Ezample 1 given in the preceding section,
the cor force for a 1-in. pipe was 9630 1b. What is a
l’&q\ured spacing for lateral support for this pipe?

From Americon Standard for Cast-Brass Solder-Joint Fittings, ASA Bl6.18
1850. All dimensions given in inches.
* Not standardised for wreugkt Gttings. Consult manufacturer for dimenaions.

Answer: Using Euler’s formuia, Equation 5 gives

k\?
5= E (1—)
s0 1= «VE/S

For a 1 in. Schedule 40 steel pipe

k = 0.4205 in.

E = 30,000,000 psi.

S = 9630 + 0.494 = 19500 psi.

{ = 518in.

Therefore, lateral supports on 4-ft centers are adequate.

The other type of load requiring some support is the bend-
ing stress due to the weight of the pipe, its insulation, and of
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