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DESION CHARTS FOR SPACIN60F VACUUM LINE SUPPORTS 

by: Jeffrey L Western and Kurt J. Krempetz 

Introduction 

This paper presents design tables and graphs to aid engineers and designers in the 
selection of support specing for vacuum beam lines and other vecuum pipes. l his data 
applies to support specing for thin wall pipes and tubes under a internal vacuum (or open 
to atmosphere) and subject to external atmospheric pressure. Data is generated frooi the 
equations for 11 simply supported thin walled pipe or tube of circular cross section. l 

These tables end graphs indicate what the minimum specing of supports is for a 
pipe or tuba of a given rl!dius end supply dat8 for carbon steel, stainless steel, aluminum 
and copper materials. The wall thickness of the pipe and tube is limited to l I l O of the 
pipe radius ( T « H 110). A thickness of R/1 O results in 11 decre6se in the length values 
in the atteched tables of I 01, whereas a thickness of R/ I 00 results in a decrease in the 
length v11lues In the attllChed tables of 11. 

Snow loads, wind loads, equipment loads, etc. nre not included in the tables and 
graphs. This data is applicable for vecuum pipes or tubes under its own static cm:t weight. 

Criteria Used For I8bles And er111tis 

The basic loadings to be considered in the selection of support specing for vacuum 
system pipe or tube runs Is the we~t of the pipe or tube (not including the weight of the 
fittings and valves) and what !Eflection or stress is !m!ptable. The moments end reections 
caused by these lollls can be computed by the law of statics. The specing of supports is 
!JJVerned by: 1) The !m!ptable deflection of the pipe and 2) The ellCYNeble stress in the 
pipe. 

The worst case is a s~ply supported beam uniformly loaded. The static equations 
that !JJVern the problem ere: 

r-.1 .... n:' 
.11~EI 

Where 6 = Bending Moment 
l = length of pipe 

s-g 
I 

, = Uniform load in LBS/IN 
E = Modulus of Elasticity 
I = Moment of I nertie 
S = Bending Stress 
C = JI Where JI = Radius of Pipe 
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It can also be shown for a thin walled pipe:3 

A-211/lT 1-aPT 

Where A= AreaofPlpe 
ll = Ra'.lius of Pipe 

Then 

T = wan Thickness of Pipe 
I = Moment of Inertia 
a= 3.141593 

' - YP - I !lllTLP - I aRT.P 
I. I. 

Where P= Densityof Pipe 
Y • Volume of Pipe Material 

Combining the Above Equations for Deflection: 

T-in,4 - 1rlf;jf$l4 - ~4 
.114EI .114 J9.z£R1 

Rearranging and Solving for Lergth: 

L-( J9ZT£RZJl/4 
:JP 

( Equation I ) 

Combining the Above Equations for Stress: 

s-_ml.1g-2 - PLI 
II ID 4/l 

Rearranging and Solving for Length: 

L - f.£18..Jl/Z 
p 

( Equation 2 ) 

Using a computer program the att11:hed Tab !es and 0raphs were generated for the following 
materials: 

A. Gar boo I Stain less Stee I ( Tab le l and Greph I ) 
S = 18,750 PSI; E= 30,000,000 PSI; P= .284 PCI 

B. Copper ( Table 2 and 0raph 2 ) 
S= 6,700PSI; £= 17,000,000PSl;P=.322PCI 

C. Aluminum ( Table 3 and 0raph 3) 
S= 10,000 PSI; E= 10,000,000 PSI; P= .100 PCI 
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Precautions 

The following precautions should be observed: 

l. Tables and 0rephs only apply for material that has e minimum physical 
property better than those shown llboVe. 

2. The pipe is carrying no internal fluid. 
3. The pipe has no external lca:l other then Its own static .mi weight and Is not 

subject to any ~namic lca:l. 
1. The pipe is not subject to any wind, ice or snow lca:ls. 
5. No provisions were included for fittings or valves that may cause higher 

lca:lings on the pipe. 
6. These Tables and Graphs ere for pipes and tubes that ere under v~um (or open 

to atmosphere) end subject to external atmospheric pressure. 
7. Thicl:ness is limited to 1/10 of the rlllius ( T « H 110). 

ln"""M Use Qf Tallles And Greohs 

These tables and graphs ere Intended to give deflection and stress information for 
simply supported lengths of round pipe and tubes under self weight static condition only. 

This dBte is not inteOOed for pipes and tubes under maximum stress or deflection 
condition. Extremely long ptpes and tubes should be analyzed in more detai I. 
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PIPE MAXIMUM UN!>Ut'.-uRIEU Ll:.NG1H Ot- Plt't:. lfl:.l:.TJ fuK 
OR ACCEPT ABLE DEFLECTION . (.6) OR ALLOWABLE STRESS ff) 

TUBE 
RADIUS A A A A A A A A A a-= 

(INCHES) = 1/16"" = 118"" = 1/4"" = l/2H = 1·· =2"" cs·· = 10·· - 16"" 18750 psi 

112 7 9 II 13 15 18 22 26 29 30 

I II 13 15 18 21 25 31 37 41 .43 

2 15 18 21 25 30 35 11 53 59 61 

:s 18 22 26 31 36 13 51 65 72 71 

4 21 25 30 35 12 50 63 75 83 86 .... 

5 21 28 33 40 17 56 70 81 92 96 
. 

6 26 31 36 13 52 61 77 92 101 105 

7 28 33 39 17 56 66 83 99 110 113 

8 30 35 12 50 60 71 89 106 117 121 

9 32 38 45 53 63 75 94 112 124 129 

10 33 40 47 56 67 79 99 118 130 136 

1 I 35 41 49 59 70 83 104 121 137 142 

12 36 13 52 61 73 87 109 130 113 118 



mm. P!P!'3 

PIPE MAXIMUM UNSUPPORTED LENGTH OF PIPE {FEET> FOR 
OR ACCEPTABLE DEFLECTION (..0.) OR ALLOWABLE STRESS (0-) 

TUBE 
RADIUS ..0. ..0. ..0. ..0. ..0. ..0. er= 

(INCHES) = I/ 16"" = 118"" = I /i"" = 112·· = 1·· = 2·· 6700 psi 

1/2 6 7 9 1 1 13 15 17 

1 9 II 13 15 18 21 24 

2 13 15 18 21 25 30 34 

3 15 18 22 26 31 36 42 
V1 

4 18 21 25 30 35 42 48 

5 20 24 28 33 40 47 54 

6 22 26 31 36 43 52 59 

7 23 28 33 39 47 56 64 

8 25 30 35 42 50 59 68 

g 27 32 38 45 53 63 72 

10 28 33 40 47 56 67 76 

1 I 29 35 41 49 59 70 80 

12 31 36 43 52 61 73 83 



DID!IJI m H 

rpg 011 !G!R'llUll 

PIPE MAXIMUM UNSUPPORTEDED LENb 1 H OF Pl PE (FEET> t-UH 
OR 

TUBE 
ACCEPTABLE DEFLECTION (..0.) OR ALLOWABLE STRESS (CJ'") 

RADIUS ..0. ..0. ..0. ..0. ..0. ..0. ..0. ..0. ..0. er & 

(INCHES) = 1/16"" = 118"" = 111·· = 112·· - 1·· - 2·· • 5 .. - 10·· - 15" I 0000 ru<I 

112 7 9 10 12 15 17 22 26 29 37 

I 10 12 15 17 21 25 31 37 41 53 

2 15 17 21 25 29 35 44 52 58 75 

:J 18 21 25 30 36 43 54 64 71 91 

4 21 25 29 35 41 49 62 74 82 105 
°' 

5 23 28 33 39 46 55 69 82 91 118 

6 25 30 36 43 51 60 76 90 100 129 

7 27 33 39 46 55 65 82 98 108 139 

8 29 35 41 49 59 70 88 104 115 149 

g 31 37 44 52 62 74 93 I I I 122 158 

10 33 39 46 55 66 78 98 117 129 167 

I 1 34 41 49 58 69 82 103 122 135 175 

12 36 43 51 60 72 85 107 128 141 183 
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GRAPH NOa 1 
CARBON/STAINLESS STEEL 

UNSUPPORTED LENGTH 
OF 

VACUUM PIPES 

EXAMPLE: 20"¢ £10" RADIUS) PIPE 
CAN SPAN 56 FT. 
SUPPORT TO SUPPORT 
FOR A 1/2" DEFLECTION 
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LENGTH (Ll Feet 
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GRAPH NOa 2 
COPPER 

UNSUPPORTED LENGTH 
OF 

VACUUM PIPES 

I /{0 

, - COPPER 
E = 16 X 106 

CJIWC = 6700 PS I 

EXAMPLE: 20"¢ f10" RADIUSJ PIPE 
CAN SPAN 47 FT. 
SUPPORT TO SUPPORT 
rOR A 1/2" DEF"LECTION 
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GRAPH NOa 3 
ALUMINUM 

UNSUPPORTED LENGTH 
OF 

VACUUM PIPES 
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// ALUMINUM 

E = 10 X 106 PSI 
()MAX = 1 0000 PS I ,' 

- -------- - - ~AMPLE' 20"¢ rtO" RADIUS) PIPE 
CAN SPAN 55 FT. 
SUPPORT TO SUPPORT 
FOR A 1/2" DEFLECTION 
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