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DESIDN CHARTS FOR SPACINDOF VACUUM LINE SUPPORT5 

by: Jeffroy L Western end Kurt J. Krempetz 

Introduction 

This paper presents design tables and graphs to aid engineers and designers in the 
salaction of support spacing for vacuum beam lines and other vacuum pipes. 1 his data 
applies to support spacing for thin well pipes and tubas under a internal vacuum for open 
to atmosphere) and subject to external atmospheric pressure. Data is generated fran the 
equations for asimply supported thin welled pipeor tubeof circular crosssection.’ 

These tables and graphs indicete what the minimum spacing of supports is for a 
pipe OT tube of e given radius end supply date for carbon steal, steinless steel, aluminum 
and copper materials. The wall thickness of the. pipe and tube is limited to 1 /IO of the 
pipe radius ( 7 H R/l 0). A thickness of R/ 10 results in a ~ECMBZ in the length values 
in the attached tables of I OX, whereas a thicknass of R/ 100 results in a decrease in the 
length values In the attached tables of 1%. 

Sron lads. wind Ice&, aguipment loads, etc. are not included in the tables and 
grephs. This data is applicable for vacuum pipes or tubes under its own static dsed weight. 

Criteria Used For Tables And Gra& 

The basic loadings to be considered in the selection of support spacing for vacuum 
s@em pipe or tuba runs is the wei$it of the pipe or tube (not including the weight of the 
fittings and valves) and what Mlection or stress is auzptable. The moments and reactions 
cauaul by these 1mB can be computed by the law of statics. The spacing of suppa‘ts is 
governed by: 1) The acceptable deflection of the pipe and 21 The allowable stress in the 
pipe. 

The worst case is a s$nply supported beem uniformly loaded. The static equations 
that qfern the problem are. 

u-J-42 Y-14 s-&- 
8 384~f I 

Where Y = Bending t-lanent 
L = LengthofPipe 
Ir = Uniform Load in LBS/IN 
E = Motk~lusof Elasticity 
I = Moment of Inertia 
S = Bending Stress 
C = R WhereR=RrdiusofPipa 



It om also be shown for athin wellsd pip3 

Where A= AreaofPipe 
P= RadiusofPipe 
r = Wall Thick-of Pipe 
2 = Moment of Inertia 
B = 3.141593 

I-B’P-ZnRnP - ZBRIP 
L I 

Where P= Dansityof Pipe 
IT = Volume of Pipe Material 

Combining theMe Equations for Deflection: 

Raarranging and Solving for Length: 

L - up&&~ I& ( Equation I ) 

Combining the Above Equations for Strassz 

Rearranging and Solving for Length: 

L -yffl ( Equatim 2 1 

Using a mmputer program the atteched Tables and Orephs ware generated for the following 
materials: 

A. Carbm / Stainless Steel ( Table 1 and Oraph I ) 
S- ‘8,750PSl; E- 30,000,OOOPSI; P= ,284 PCI 

8. Coppar(Table2andOraph2) 
S= 6,700 PSI; E= ‘7,OOD,OOO PSI; P= ,322 PCI 

C. Aluminum ( Table 3 and Graph 3 ) 
s= ‘0,000 PSI; E= ‘0,000,000 PSI; P= ,100 PCI 



Precautions 

The following preoeutions should be observed: 

1. Tables end Graphs mly apply for material that has a minimum physical 
property better than those shown above. 

2. The pipe is carrying no internal fluid. 
3. The pipe has no external load othar than Its own static &ad weight and is mt 

subject to any dynamic load. 
4. The pipe is not subject to any wind, ice or snmv loads. 
5. No prwisims were included for fittings or valves that may cause higher 

loadings m the pipe. 
6. These Tables and 6rephs are for pipes and tubes that are under vacuum for open 

to atmosphare) and subject to external atmospheric pressure. 
7. Thicknessis limitedto l/lOof theredius( T<( R/IO). 

These tables and graphs are intended to give deflection and stress information for 
simply supported lengths of round pipe and tubes under self weight static omditicn mty. 

This Ma is not intendad for pipes and tubes undar maximum stress or dsflectim 
mnditim. Extremely long pipes and tubes should bemalyzed in moredetail. 
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