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Foreword

This Part of PD 8550 has been prepared under the direction of
the Pressure Vessel Standards Policy Committee.

This explanatory supplement to section three ‘Design’ of

BS 5500 ‘Specification for unfired fusion welded pressure
vessels’, has been written to assist both the newcomer to
pressure vessel design and the experienced vessel designer.
It describes the background to BS 5500 and its theoretical
basis in design. Answers are given to many of the questions
that are asked about the detailed and complex
rules/requirements concerning the design of pressure
vessels to BS 5500.

PD 6550 is published in separate Parts.

Each Part of the supplement is current with the 1988 edition
of BS 5500, the nomenclature of which has been followed
throughout. It is assumed that the reader is reasonably
familiar with the terms used in BS 5500.

The committee wishes to acknowledge the fundamental
contribution of Mr R A McFarlane of British Petroleum
International Limited, as the primary author of the text of this
Part of the supplement.
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1 Introduction

This Part of PD 6550 discusses the rules in 3.5.2 of BS 5500 for
the design of ellipsoidal and torispherical domed ends. The
rules are the result of theoretical and experimental work
carried out over more than half a century in different parts of
the world. They provide a method which is accurate, reliable
and simple to apply.

In BS 5500, a single design method is applied to both
ellipsoidal and torispherical heads. The sole result of the
design calculation is the required head thickness. No
indication is given of the size, direction, location or sign ofthe
maximum stresses in the head.

There are two reasons for this. First, the stress patternin a
head is a complex one and the aim of the rules is to ensure
that heads are designed simply and safely over a wide range
of shapes and sizes. Second, there are two quite distinct
analyses within the method. The analysis used at the larger
values of e/Dwould give some information on maximum
stresses (and strains); but at smaller e/D, a limit analysis is
used which gives only a limit pressure.

Domed ends, when ellipsoidal or torispherical, are usually
referred to as dished heads. This will be the practice in the
this Part of PD 6550.

NOTE. The titles of BS! publications referred to in this Part of PD 6550
are listed on the inside back cover.

References to publications (other than BSI publications) are identified
in the text by numbers in square brackets and are listed in clause 5.

2 Stress distribution in a head

Figure 1 shows the three constituent shells in a torispherical
head: the crown, the knuckle and the cylinder. The edge
moments and shears which apply at the junctions between
the components are also shown.

Figure 2 shows the elastic stress distribution under internal
pressure in a torispherical head where e/D = 0.0146. On the
ordinate of the graph, the symbol / is the stress concentration
factor given relative to the hoop stress in the cylinder.
Positive values denote tension and negative values
compression. On the abscissa s the distance either alongthe
axis of the cylinder (Z;) or along the surface of the head (S;)
expressed as a fraction of vessel diameter. The points marked
onthe graph indicate stresses that have been measu red. The
continuous lines were obtained from calculations with afinite
difference computer program and are in almost exact
agreement with the measured values.

There are three positions where the stresses reach peak
values. The largest peak stress is at the knuckle and the

secondary peaks lie on either side of the knuckle: in the

cylinder and in the crown.
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Source: Galletly and Moffat

acting at junctions

Figure 1. Axisymmetric edge moments and horizontal shears
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Figure 2. Elastic stresses in a torispherical head
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