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Foreword

This Section of BS 5268 has been prepared under the direction of the Civil 
Engineering and Building Structures Standards Policy Committee.
The general principles for the design of structural timber components are given 
in BS 5268-2 and using these principles it is possible for span tables to be 
prepared for a wide range of components.
Experience has shown that different interpretations of these principles have led 
to inconsistencies in span tables prepared by different compilers. It is the purpose 
of BS 5268-7 to eliminate these differences by recommending the design 
equations and the loading to be used in the preparation of span tables. Part 7 is 
intended to ensure that different organizations produce span tables on a 
consistent basis in the future, and is not necessarily intended for use by designers 
for individual designs carried out in their day-to-day work, where simplified 
procedures may produce adequate designs. This Section deals with purlins 
supporting sheeting or decking on pitched roofs. Other Sections of BS 5268-7 
published or in preparation are as follows.

— Section 7.1: Domestic floor joists;
— Section 7.2: Joists for flat roofs;
— Section 7.3: Ceiling joists;
— Section 7.4: Ceiling binders;
— Section 7.5: Rafters;
— Section 7.6: Purlins supporting rafters.

BS 5268-2 gives grade stresses for very many combinations of species and grade 
and it is considered impractical to publish in a British Standard span tables for 
all possible combinations of species, grades and sizes. BS 5268-7 is therefore 
restricted to the basis of the calculations.
The solution of the design equations for many combinations of geometry and 
material is most conveniently undertaken by computer. A program written by the 
Timber Research and Development Association (TRADA), was used to prepare 
Appendix A and Appendix B. For users wishing to prepare their own span tables 
or computer programs, Appendix A gives a sample calculation. Appendix B gives 
span tables for three typical species/grade combinations. Although the 
presentation of span tables is not covered in BS 5268-7, it is recommended that 
tables for predetermined purlin centres and loading follow this format.
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
pages 1 to 16, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.
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1 Scope
This Section of BS 5268 recommends a calculation basis for the permissible clear span of purlins supporting 
sheeting or decking in pitched roof construction. The recommendations apply to purlins formed from solid 
timber and supported by external or internal walls. The major axis of the purlin is perpendicular to the roof 
slope (see Figure 1); other orientations of the purlin are not covered by this standard. The uniform and 
concentrated loads of BS 6399-1 are considered. Provision is made for a uniformly distributed snow load 
derived from BS 6399-3.
This Section of BS 5268 is applicable to the species, stress grades or strength classes of timber given in 
BS 5268-2.
NOTE The titles of the publications referred to in this standard are listed on the inside back cover.

2 Definitions
For the purposes of this Part of BS 5268 the definitions given in BS 5268-2 and BS 6100-4.1 to BS 6100-4.4 
and BS 6100-2.1 apply together with the following.

2.1 
grade stress

stress that can safely be permanently sustained by material of a specific section size and of a particular 
strength class or species and grade

2.2 
load-sharing system

assembly of pieces or members that are constrained to act together to support a common load

Figure 1 — Roof construction
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2.3 
permissible stress

stress that can safely be sustained by a structural material under a particular condition
NOTE For the purposes of this Section of BS 5268 it is the product of the grade stress and the appropriate modification factors for 
section size, service and loading.

2.4 
strength class

classification of timber based on particular values of grade stress

2.5 
bearing length

length at each end of the purlin in contact with the support

2.6 
notional bearing length

bearing length required for the calculation of permissible clear spans

2.7 
effective span

span from centre-to-centre of the minimum bearing lengths at each end

2.8 
permissible effective span

lowest value of effective span found from the calculations for bending strength, shear strength and 
deflection

2.9 
permissible clear span

permissible unsupported span of a purlin, measured between the faces of the supports at its two ends
NOTE Permissible clear span is equal to permissible effective span less the minimum bearing length.

2.10 
point load

concentrated load required by BS 6399-1, regarded as acting at a point for calculation purposes

2.11 
purlin

beam parallel to the eaves giving support to sheeting or decking on pitched roofs

3 Symbols
For the purposes of this Section of BS 5268, the following symbols apply.
NOTE The symbols used in this standard are in accordance with ISO 3898, published by the International Organization for 
Standardization, supplemented by the recommendations of CIB-W18-1, “Symbols for use in structural timber design,” published by 
the International Council for Building Research Studies and Documentation, which takes particular account of timber properties.

The symbols used are: 
a Distance (notional bearing length)
b Breadth of purlin
E Modulus of elasticity
F Total load per metre length, applied to purlin in the direction perpendicular to the roof slope
Fd Dead load per square metre applied by mass of roofing material (excluding purlin self weight), 

measured on slope
Fi Imposed uniformly distributed load per square metre, measured on plan

Fj Self weight of purlin per metre length

Fp Point load

G Shear modulus
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The following subscripts are used:
a) Type of force, stress, etc. 

b) Significance 

c) Geometry 

It is recommended that where more than one subscript is used, the categories should be separated by 
commas.
Subscripts may be omitted when the context in which the symbols are used is unambiguous except in the 
case of modification factor K.

4 Design considerations
4.1 General

The design calculations recommended by this Section of BS 5268 are based on engineers’ bending theory 
and are consistent with the recommendations of BS 5268-2. The design method ensures that the 
permissible bending and shear stresses as given in BS 5268-2 are not exceeded and that the deflection due 
to bending and shear does not exceed the recommended limit of 0.003 times the effective span (see 14.7 of 
BS 5268-2:1988).
NOTE A sample calculation is given in Appendix A and Table 1 to Table 3 in Appendix B contain specimen span tables.

4.2 Qualifying assumptions

The design calculations recommended in this Section of BS 5268 apply to single-span purlins supporting 
sheet roofing materials or timber decking. The major axis of the purlin is perpendicular to the rafter slope. 
The component of load in the plane of the roofing is assumed to be carried by the roof construction other 
than the purlins; it is essential that the type of roofing and its fixings are capable of acting in this manner.
The uniformly distributed dead and imposed loads are as given in BS 6399-1 and BS 6399-3 for pitched 
roofs.

h Depth of purlin
I Second moment of area
K Modification factor (always with a subscript)
L Effective span
Ladm Permissible effective span

Lcl Permissible clear span

M Bending moment
s Spacing of purlins, centre-to-centre, measured on slope
w Deflection
z Section modulus
µ Roof slope (pitch)
Ô Density
Ö Stress
Ù Shear stress

c Compression
m Bending

adm Permissible

cl Clear

g Grade

max Maximum

par or æ Parallel (to the grain)
tra or ¹ Perpendicular (to the grain)
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