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Abstract

We present a method for computing the safety span of pipes that are simply supported at the end. The
safety span is obtained using three restrictions: a strength one and two flexibility conditions. We illustrate
our approach with a calculus example.
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General Equations

A pipe with the external diameter of the cross sectional area (d) and the wall thickness x is
simply supported at the ends and is externally loaded with a uniform pressure q (see figure 1).
The uniform external pressure q represents the effect of the proper gravity of the steel (q;) and
of the internal fluid (qy).
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Fig. 1. Simply supported pipe

The main geometrical characteristics of the pipe are:

o the cross sectional area of the steel:
A = 7z(d —x)x (1)

o the cross sectional area of the fluid:
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o the uniform intensity of the external pressure :
d —2x)’
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where g represents the acceleration of the gravity field.

o the bending moment of inertia of the cross sectional area :
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o the bending strength modulus of the cross sectional area :
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In order to find the safety span of the pipe the following criteria have to be used :

o the strength condition :
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where o, represents the allowable limit of the material

o the flexibility condition :

Vmax_5q' _Va:.o_w @)
384 El 5.q

where E represents the longitudinal elasticity modulus of the material and v, the allowable limit
of the deflection of the beam.

o the second flexibility condition :
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The more conservative value from the above relations (6,7,8) can be considered the safety span
of the pipe. The value can be corrected taking into account the fact that the pipe is rested on
more than two supports.

A Numerical Example

In order to evaluate numerically the value of the safety span of a 6” pipe a specialized
programme has been developed, considering the thickness of the pipe to be variable (x). For the
above pipe the (6), (7) and (8) relations have been graphically represented (above x) in order to
find the most conservative value of the span for any value of the thickness. The results obtained
are presented respectively in Figures 2, 3 and 4.
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Fig. 2. Fig. 3. Fig. 4.

By analysing the above results it can be noticed that the second condition (see relation 7) is the
most conservative one. For a standard schedule (7.11 mm) the safety span results (see fig. 3)
6500 mm. If the pipe is rested on more than two supports the above value can be corrected up to
30% more.

Conclusions

In this paper we presented a very easy way of determining the safety span of a pipe, for any
geometry (diameter and thickness) of the cross sectional area. Three restrictions are used (a
strength condition and another two flexibility restrictions) and the most conservative are the
flexibility conditions. When the allowable limit of the deflection is not specified, it is
recommended to use the third condition that approximates the second restriction. For pipes
rested on more than two supports the values obtained can be extended by 30%.
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Consideratii privind deschiderea sigura a conductelor

Rezumat

Tn lucrare se prezintd o metodd de calcul al deschiderii sigure a unei conducte considerand ca aceasta
este simplu rezematd la capete. Deschiderea dintre suporturi este obtinuta prin utilizarea a trei restricfii:
una de rezistentasi alte doua de flexibilitate. Rezultatele obinute sunt analizate pe un exemplu de calcul.



