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344 DESIGN OF PIPING SYSTEMS

C-5. LENGTH OF LEG REQUIRED
Two-Member System, Both Ends Fixed, Thermal Expansion in Plane of Members
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Multiply L by K to obtain length of leg BC required.

NOMINAL PIPE SIZE
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L = Length of leg AB, ft.
e = Unit linear thermal expansion, in./ft.

Value of E used = 29 X 10° psi.

Sa = Code allowable stress range
(1.258, + 0.258,), psi.
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C-6. MOMENTS AND FORCES

Two-Member System, Both Ends Fixed
Thermal Expansion in Plane of Members
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FZA = —FIC = —IOGAlle/LZ
FVA = —F”c = +105.’1218/L2
M,a = +10%4;1e/L
M,c = —106.’1418/14
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Fea = —F.c = —10°4.le/ (KL)®
Fya = —Fyc = +10%4,1¢/(KL)?
M,A = 10°A4Ie/KL
M,c = —10%43le/KL
F = Force, lb.

M = Moment, ft-1b.

First subseript denotes direction.
Second subseript denotes location.

Signs are those of forces or moments acting on
anchors.

I = Moment of inertia of pipe, in.*.
¢ = Unit linear thermal expansion, in./ft.
Value of E used = 29 X 10° psi.




DESIGN OF PIPING SYSTEMS

LENGTH OF LEG REQUIRED

Two-Member System, Both Ends Fixed
One Support Displaced in the Direction of the Adjoining Member
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OMINAL PIPE SIZE
1

I

Length of leg AB, ft.

KL

Displacement as shown of end 4, in.

Value of E used = 29 X 108 psi.
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S4 = Code allowable stress range
(1.258. + 0.2584), psi.
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Multiply L by K to obtain length of BC required.
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C-8. MOMENTS AND FORCES

Two-Member System, Both Ends Fixed
n the Direction of the Adjoining Member
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Foy = —F.c = —10°1AA,/L?
Fya= =Fyc = 4108 IAA./L3?
M., = +10° IAA3/L?
M,c = —10° IAA4/L?
F = Foree, lb.

M = Moment, ft-1b.

First subscript denotes direction.

Second subseript denotes location.

Signs are those of forces or moments acting
on anchors.

I = Moment of inertia of pipe, in.%.

A = Displacement in z-direction of end
A, in.

Value of E used = 29 X 10° psi.
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3438 DESIGN OF PIPING SYSTEMS

C-9. LENGTH OF LEG REQUIRED

Two-Member System, Both Ends Fixed
One Support Displaced Normal to Plane of Members

! L ]
l L = Length of leg AB, ft.
A;_ A = Displacement normal to plane, in.
Value of E used = 29 X 10° psi.
Sa = Code allowable stress range (1.25S, + 0.25S,), psi.
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Multiply L by K to cbtain length of leg BC required.
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C-10. MOMENTS AND FORCES

Two-Member System, Both Ends Fixed
One Support Displaced Normal to Plane of Members
y
MZ
200 v My
Ny ™= b
™ F,
g
=]
= I 1,
100 R S EEREE ,
90 ====S==—8
80E=S A
ro " Fya = =Fye = 10° 5 4,
{ )—io - - |
= A IA
50 3 M. = —10315/12
40 B 1A
< = As Mos = +10° 15 4
30 = = IA
x5 M c = —10°— A,
L
= J ~iAs 5
5 IA i
_ 20 : M.c = 10° = A :_
) - L i
< F |
y h |!
<i; F = Force, Ib
10 it
91 = M = Moment, ft-lb.
=i : SE==—— = 3 3 b
i 7 ‘r First subscript denotes direc-
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5 T » tion.
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7 I = Moment of inertia of I£
2 pipe, in.4
7 A = Displacement normal to
plane, in.
Value of E used = 29 X 10° psi.
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: 350 DESIGN OF PIPING SYSTEMS
3 C-11. REQUIRED HEIGHT
i Symmetrical Expansion Loop
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i L = Length from A to B, ft.
* ‘ Lc = 3L(1 — K1)
= 23 - . A = Expansion from A’ to B’, in.
\ = 3 D = Outside diameter of pipe, in.
J N
- e Value of E used = 29 X 10° psi.
S4 = Code allowable stress range (1.25S. +
N 0.2584), psi.
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Multiply L by K; and K to obtain dimensions cf loop.
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C-12. MOMENTS AND FORCES
Symmetrical Expansion Loop
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I = Moment of inertia of pipe, in.% F = Force, 1b.
A = Expansion from A’ to B/, in. M = Moment, ft-b.
Value of E used = 29 X 10° psi. First subscript denotes direction.
Second subsecript denotes location.
Signs are those of forces or moments acting on anchors.
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Guided Cantilever Chart

C-13.
B s> TR o T
d (aml
- L

Assumed mode of deflection of guid

ed cantilever.

L = Length of leg, ft.
6 = Lateral deflection, in.
Value of E used = 29 X 10° psi.
S4 = Code allowable stress range (1.25S. + 0.25S), psi.
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Instructions: Determine value of LA/, S_A/ 103.

nominal pipe size.

8

Enter with this value of ordinate scale and read over to line for proper
Read down to abscissa scale. The value obtained will be the permissible lateral deflection for leg.
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C-14. Correction Factor f, Guided Cantilever Method
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Case I. For any exterior leg L.
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Case II. For any interior leg L whose maxi-

La™

LENGTH OF LEG
LENGTH OF

UN
SHORTER ADJACENT LEG

100 mum deflection is in the plane of L and L4
904 where L4 is the shorter of the connecting legs.
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Horizontal Pipe Lines, Uniform Load

DESIGN OF PIPING SYSTEMS

C-16. Span vs. Stress,

(1) Connect Z with w locating turning point (4).

(2) Connect (A) with s locating L.
Connect (4) with ! locating s.
Given: Z = 24.5in.%, w = 66 lb/ft, S = 2750 psi.
Result: I = 29 ft.
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