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Application

0.1

0.1.1—0.1.2

0.1.1  Introduction

The Building (Scotland) Act 2003 gives Scottish Ministers the power to make

building regulations to:

e secure the health, safety, welfare and convenience of persons in or about
buildings and of others who may be affected by buildings or matters
connected with buildings;

o further the conservation of fuel and power; and

o further the achievement of sustainable development.

This document gives guidance on how to comply with these regulations.

This is one of two Technical Handbooks, one covering domestic buildings
and the other non-domestic buildings. These Technical Handbooks have
been issued by Scottish Ministers for the purpose of providing practical
guidance with respect to the requirements of the provisions of the building
regulations under a notice given in accordance with Section 4(2) of the
Building (Scotland) Act 2003. Each Handbook has seven sections. Section 0,
this section, is identical in both Handbooks. It covers general issues and sets
out how and when the regulations apply to buildings and works.

Both Handbooks are published in three forms, as printed loose leaf sheets
with an A4 binder, on a single CD-rom, and on the Scottish Building
Standards Agency web-site. It is quite acceptable to download and print off
individual parts or sections of the Handbooks and all future amendments and
updates will be included on the web-site.

Sections 1 to 6 give guidance on how to achieve the standards set by the
regulations, and there are different sets for domestic buildings and
non-domestic buildings. The six sections each cover a number of related
standards. They are:

Section 1 Structure
Section 2 Fire

Section 3 Environment
Section 4 Safety
Section 5 Noise
Section 6 Energy

Each of the six sections consists of an introduction and then guidance on the
standards within the section. In the printed version the standard and some
introduction information is given on a yellow page, while the guidance on how
to comply with the standard is given in the succeeding white pages.

At the end of the Handbook, after section 6, there are the following:

Appendix A: Defined terms.
Appendix B: List of standards and other publications.
A full index (hard copy only as the electronic version has a search facility)

The Technical Handbooks are supported by a Procedural Handbook,
published separately, which clarifies the intent of the Building (Scotland)
Procedures Regulations 2004.

0.1.2 The Building (Scotland) Regulations 2004
This Technical Handbook gives guidance on achieving the standards set in
the Building (Scotland) Regulations. The standards themselves can be found


http://www.sbsa.gov.uk/cd/leg/001.htm
http://www.sbsa.gov.uk/cd/leg/002.htm
http://www.sbsa.gov.uk/cd/leg/002.htm
http://www.sbsa.gov.uk/cd/leg/003.htm
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in schedule 5 to regulation 9, and are in the form of ‘expanded functional
standards’. That is, the standards describe the functions a building should
perform, such as ‘providing resistance to the spread of fire’, and are an
expanded and more detailed form of the previous building standards
regulations.

The Building (Scotland) Regulations made by the Scottish Ministers are
subject to approval by the Scottish Parliament. The content of the
regulations, so far as it relates to technical specifications, is also scrutinised
by the European Commission (EC). The EC checks with all the other
countries that have adopted the Construction Products Directive (CPD) to
ensure that no barriers to trade in construction products are created, either
directly or indirectly by the way products are described.

To meet the requirements of the CPD, materials and construction methods
must be described by use of suitable European Standards wherever these
exist. As there is a rolling programme of change to these National and
European Standards, which includes conversion to, and the further provision
of, ENs and harmonised ENs, the Handbooks have been designed to be
readily updated. An explanation of the relevance and status of specific
European and British standards referred to in the Handbooks is in the section
concerned. There is also a list of the publications referred to in the
Handbooks provided in Appendix B.

The arrangement of the sections within Handbooks relates directly to the
Essential Requirements of the CPD (as published by the EC), which
construction works are expected to satisfy when they have been properly
designed and built. The arrangement is as follows:

Section 1 Structure (EC - Mechanical resistance and stability)
Section 2 Fire (EC - Safety in case of fire)

Section 3 Environment  (EC - Hygiene, health and the environment)
Section 4 Safety (EC - Safety in use)

Section 5 Noise (EC - Protection against noise)

Section 6 Energy (EC - Energy, economy and heat retention)

0.1.3 The building standards system

The building regulations are enforced through the building standards system
also established by the Building (Scotland) Act 2003. This Act sets out the
enabling powers that allow the Scottish Ministers to make, not only the
building regulations, but also procedural regulations, fees regulations and the
other supporting legislation needed to operate the system. The system is
designed to ensure that new buildings and works achieve the objectives of
the Act in terms of health, safety, welfare, convenience, conservation of fuel
and power, and sustainable development.

The roles of those operating the building standards system are explained in
detail in the guidance on the procedural regulations. Briefly, the duty to
comply with the building regulations lies with the owner, or in some cases the
client, for the work. Before work begins a building warrant must be obtained.
For some simpler works a warrant is not required (see regulation 5 and
schedule 3), but the regulations still apply. The owner or client again has the
duty to comply. The role of issuing warrants and accepting completion
certificates rests with verifiers, enforcement is by local authorities, and the
system is overseen and updated by the Scottish Building Standards Agency

0.1.2—0.1.3


http://www.sbsa.gov.uk/cd/leg/004.htm
http://www.sbsa.gov.uk/cd/leg/001.htm
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0.1.3—0.1.5

advised by the Building Standards Advisory Committee. This agency is an
executive agency of the Scottish Executive Development Department; that is
to say it is an integral part of the Scottish Executive and answers directly to
the responsible Scottish Minister. These bodies are further explained in the
guidance to the procedural regulations.

The building standards system is pre-emptive, ensuring so far as possible
that the proposed works will comply with the regulations. It recognises that
proposals can change during construction, so there are requirements for
amendments to the proposals to be agreed and recorded. On completion, the
owner or client must certify that the works have been constructed in
accordance with the building warrant and the building regulations. The
verifier will make reasonable inquiry to ensure the completion certificate is
accurate before accepting the certificate. Usually an inspection of the works
will be made, and on most projects some inspection of work in progress will
also have been carried out. However verifiers cannot inspect all materials
and work on every building site. 1t is the client that should put in place the
contractual and practical arrangements needed to assure themselves that the
desired quality of work has been achieved.

0.1.4  Status of Technical Handbooks

The regulations are mandatory, but the choice of how to comply lies with the
building owner. This Technical Handbook has been issued by Scottish
Ministers, through the Scottish Building Standards Agency, for the purpose of
providing practical guidance with respect to the building regulations. If the
guidance is followed in full then this should by accepted by the verifier as
indicating that the building regulations have been complied with. However it
is quite acceptable to use alternative methods of compliance provided they
fully satisfy the regulations.

Failure to comply with the Technical Handbook does not render a person
liable to civil or criminal procedures, but proof of compliance with the
guidance may be relied on in any proceedings as tending to negative liability
for an alleged contravention of the building regulations.

Following the advice in the Technical Handbooks is therefore likely to be the
normal way of complying with the building regulations. However, a designer
may put forward other ways of meeting the regulations, in the form of
alternative solutions.

In due course other documents may be issued by Scottish Ministers to
provide further guidance. Such guidance might deal with specific building
types, or provide alternative methods of showing compliance with those
provided in the Technical Handbooks.

0.1.5 Alternative solutions

The use of expanded functional standards, backed up by detailed guidance,
provides a flexible system of control. Consideration of alternative solutions is
assisted by the expansion of the functional standards previously used in the
building standards regulations to clarify the necessary properties of each
building. The need for a formal relaxation of standards is reduced as meeting
the full details of given solutions is no longer mandatory. The professional
judgment of the verifier, assisted by guidance on questions referred to
Scottish Ministers, through the Scottish Building Standards Agency, decides
whether a standard is met.
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In considering alternative solutions, however, it is necessary to have regard
to the details of this guidance. Where performance standards or policy
statements are given, every part of the solution is expected to meet them. As
a result, alternative solutions that appear suitable may not be acceptable in
detail. For example, some of the solutions offered in relation to the English
and Welsh building regulations, in the ‘Approved Documents’ (ADs), are not
suitable because the levels of thermal insulation recommended are not the
same. Similarly different approaches are taken to the control of fire size and
the design of compartmentation which means that constructions meeting the
AD on fire safety may not be acceptable. This will vary in time as both ADs
and the Scottish Technical Handbooks are updated. Solutions based on
other documents, such as British or European Standards, will have to be
carefully evaluated to see if the Scottish standards are being met in an
appropriate manner.

0.1.6 Domestic and non-domestic buildings

Where any building contains both domestic uses and non-domestic uses, the
appropriate parts from each Technical Handbook will need to be used to
ensure the standards are complied in full, for example a caretakers flat in an
office building. However communal rooms or other areas in a block of
dwellings that are exclusively associated with the dwellings should be
considered using the domestic guidance. Examples of this might be a room
used as an office for the operation of a sheltered housing complex or a
lounge communal to a block of dwellings. It is also a general principle that
where a building or part of a building might be seen as falling into more than
one category it should be designed to meet the most stringent
recommendations.

0.1.7 Latest changes

The following is a summary of the changes that have been introduced
between 1 May 2006 and 30 April 2007. Very minor changes to text have not
been included here.

regulations 1 & 2 unchanged, but restyling of presentation

schedule 1 rewording of type 1 to pick up new legislation

schedule 1 rewording of exceptions to type 20

clause 0.5.1 improved guidance on the interpretation of schedule 3
schedule 3 rewording of exceptions to type 1

schedule 3 rewording of type 2

schedule 3 rewording of exceptions to type 5

schedule 3 rewording of exceptions to type 6

schedule 3 omission of exception to type 7

schedule 3 rewording of type 19

schedule 4 insertion of new clauses 2 and 3 in measurement of areas
schedule 4 minor change to text in clause 4(a)

schedule 5 several standards amended (see intro to each section)
schedule 6 reworded: standards 6.1 & 6.9 do not apply to conversions
regulation 16 now included in Technical Handbook

regulation 17 new regulation to take account of EPBD

0.1.8 Updating
It is intended that this Technical Handbook will be updated annually. At that
time replacement pages will be published for any guidance which has been

0.1.5—0.1.8
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0.1.8—0.1.9

altered. It is not expected that the standards themselves will change each
year, and as these are set in the building regulations these can only be
changed with Parliamentary approval. Therefore it is anticipated that it is only
the white pages in sections 1-6, rather than the yellow pages, which will be
replaced regularly. It is expected that many users will wish to download the
placements from the Scottish Building Standards Agency web site
(www.sbsa.gov.uk) where they will be available free of charge.

To facilitate such updating, the pages in this Handbook are not numbered
and reference to particular parts is provided through the system of section
and clause numbers. The section and standard numbers are identical for
both the domestic and non-domestic Handbooks. The clause numbers differ
between the two Handbooks.

Every page is provided with a header/footer which records:
e domestic/non-domestic;

section;

standard;

date of issue;

clause number.

By providing this on each page it should be possible to copy particular pages
independently and still be certain of their place in the appropriate Handbook.

0.1.9 Arrangement of section 0

Section 0 is arranged to follow the actual regulations. This sub-section
provides an introduction to the building standards system. Sub-section 0.2
covers regulations 1 and 2 which are the citation, commencement and
interpretation. Sub-sections 0.3 to 0.15 cover the significant technical
regulations with each sub-section setting out and discussing the regulation
with the same number (sub-section 0.3 covering regulation 3 etc.).
Regulation 16 establishes which regulations cannot ever be relaxed by
Scottish Ministers. These are the regulations on citation and commencement,
interpretation, exempted buildings, work not requiring a warrant and the
methods of measurement. Regulation 17 is new and has been introduced to
help with the implementation of the Energy Performance of Buildings
Directive.


http://www.sbsa.gov.uk
http://www.sbsa.gov.uk/cd/leg/054.htm
http://www.sbsa.gov.uk/cd/leg/054.htm
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0.2 Citation, commencement and interpretation

0.21 Explanation of regulation 1
0.2.2  Explanation of regulation 2

contents
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regulation

2

mandatory

Regulation 2 sets out the defined terms within the regulations. It is
not reproduced in section 0; instead the terms have been
incorporated in the list of defined terms which form Appendix A.

Regulation 1

0.2.1 —0.2.1

0.2.1 Explanation of regulation 1

Regulation 1 is not reproduced above but contains the citation and
commencement of the building regulations. They apply to buildings and
works as defined in the Building (Scotland) Act 2003, other than works
exempted by regulation 3, schedule 1. The full text is:

These regulations may be cited as the Building (Scotland) Regulations
2004 and shall come into force on 1 May 2005.

The Act defines a building as any structure or erection, whether temporary or
permanent. This is very wide, but there are exceptions in the Act for:

any public road; (including any bridge on which the road is carried);

any private road; (bridges on private roads are not excluded in the Act);
any sewer or water main vested in Scottish Water;

any aerodrome runway;

any railway line;

any large raised reservoir within the meaning of the Reservoirs Act 1975;
any wires and cables, their supports above ground and other apparatus
used for telephonic or telegraphic communications.

The term building is, subject to context, taken to include a prospective
building, a part of a building and, for extensions, alterations and conversions,
it can mean the extension alone or the part subject to alteration or
conversion. Works in relation to a building is defined in the Act as including
works carried out in relation to the enclosure and preparation of the site.
Works therefore includes all construction, demolition and conversion work,
the provision of services fittings and equipment, and any work carried out in
relation to the site.

The Building (Scotland) Regulations 2004 apply to all buildings and works
where an application for warrant is made on or after 1 May 2005. Some
buildings and works do not require a warrant but are still works to which the
regulations apply (see regulation 5 and schedule 3 which explain the kind of
works that falls into this category). Such works commenced on site on or after
1 May 2005 must meet these regulations subject to the Building (Scotland)
Act 2003 (Commencement No. 1, Transitional Provisions and Savings) Order
2004.

Buildings and works related to earlier warrant applications or exempt works
commencing before 1 May 2005 are subject to previous building standards
and procedures regulations, in particular the time by when these works must
be completed. Previously exempt works, in particular any no longer exempt,
must have been completed by 2 September 2005, otherwise the exemption
falls and a warrant for any outstanding work may be required.


http://www.sbsa.gov.uk/cd/leg/001.htm
http://www.sbsa.gov.uk/cd/leg/003.htm
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On completion of the works, before the period specified in the building
warrant expires, a completion certificate must be submitted. If a completion
certificate is submitted for work done without a warrant, the regulations that
are applicable are those in force at the time of submission of the certificate,
which may well be more onerous that those which would have applied when
the work started. Fuller details of the arrangements for submitting warrant
applications and completion certificates will be given in the guidance on the
procedure regulations.

The building regulations also incorporate requirements previously set in
separate Building Operations Regulations (regulations 13-15). These cover
the provision of protective works, clearing of footpaths and securing of
unoccupied buildings. When an application is made to a verifier other than
the local authority (for example if the building were a military installation and
the verifier was a government department), then the verifier will be required
by the procedure regulations to inform the local authority of the application so
that the local authority may, if they wish, consider the proposed
arrangements for protective works.

0.2.2 Explanation of regulation 2

Regulation 2 sets out the defined terms within the regulations. It is not
reproduced in section 0, instead the terms have been incorporated in the list
of defined terms which form Appendix A. The Appendix also includes
definitions from the Building (Scotland) Act 2003 and those used in these
Technical Handbooks.

All of the terms defined above, including those from the regulations, are in
italics throughout the Handbooks.

In the determination of the description of a building, any use which is ancillary
to another use or which is of a minor nature should be disregarded and the
building taken to be that of the principal description. Minor uses within the
curtilage of a dwelling may also be disregarded, for example a single-room
office for use by up to two people. Notwithstanding the above, parts of a
building may be considered to be of a separate description where the context
requires (for example a caretakers flat should be taken separately from any
other part of the building in which it is located).

A dwelling may include any surgeries, consulting rooms, offices or other
accommodation, of a floor area not exceeding in the aggregate 50 square
metres, forming part of the dwelling and used by an occupant of the dwelling
in a professional or business capacity. A dwelling may provide bed and
breakfast facilities provided this does not exceed two double bedrooms and
is not in use for more than half of the year.

Where further guidance on building types is needed to define the proposals
for particular buildings, it is included in the relevant section.

0.2.1 —0.2.2


http://www.sbsa.gov.uk/cd/leg/001.htm
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0.3 Exempted buildings and services, fittings and equipment

0.3.1 Explanation
0.3.2  Schedule 1

contents
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regulation

3

mandatory

(1) Regulations 8 to 12 shall not apply to any building or any
services, fittings and equipment the whole of which falls into
any one or more of the exempted types described in

schedule 1.

(2) The provision of -

(a) services, fittings and equipment to, or the demolition
or removal of, exempted buildings is exempt;

(b) services, fittings and equipment to, or the demolition
of, exempted services, fittings and equipment is
exempt.

(3) For the purposes of this regulation, for the avoidance of

doubt, each such exempted type does not include any of the
exceptions expressed in relation to that type.

0.3.1 —0.3.1

0.3.1  Explanation

Regulation 3 and schedule 1 set out what buildings and work are exempted

from the building regulations. The general principles applied to establish

exemption are that the regulations do not need to apply where:

e other legislation covers the buildings or work (types 1 - 3);

o the buildings or work are covered by another regulation (type 4);

e the buildings or work are not normally frequented by people (types 5 - 8);

e the buildings or work are so separated that the regulations are largely
inappropriate, and are likely in any case to be supervised by specialists
including civil engineers (types 9 - 12);

o the buildings or work are sufficiently minor that they have little or no
impact on the public interest and it is not in the public interest to seek to
enforce the regulations (types 13 - 15 and 17 - 21);

e the buildings or work are temporary (type 16).

Particular care is necessary where exempted work is in the vicinity of, or
attached to, an existing building. The level of compliance of the existing
building with building regulations should not be adversely affected when
exempt works are undertaken.

Where exempt work requires that alteration is made to an existing building to
maintain the level of compliance with building regulations, a building warrant
may be required. For example where it is intended to construct a porch,
which falls within type 18, over an accessible entrance and a new accessible
entrance is required.
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Buildings etc.
controlled by
other legislation

Protective
works
Buildings or
work not
frequented
by people

Agricultural
and related
buildings

0.3.2 Schedule 1

Exempted buildings and services, fittings and equipment

Type

Description

Exception

1.

Any building in which explosives
are manufactured or stored under
a licence granted under the
Manufacture and Storage of
Explosives Regulations 2005.

2 A building erected on a site which A dwelling, residential building,
is subject to licensing under the office, canteen or visitor centre.
Nuclear Installations Act 1965.

3. A building included in the schedule A dwelling or residential building.
of monuments maintained under
section 1 of the Ancient Monuments
and Archaeological Areas Act 1979.

4. Protective works subject to control
by regulation 13.

5. A building into which people cannot A building within 6 metres or the
or do not normally go. equivalent of its height (whichever is

the less) of the boundary. A wall
or fence. A tank, cable, sewer,
drain or other pipe above or below
ground for which there is a
requirement in these regulations.

6. Detached fixed plant or machinery A building within 1 metre of a
or a detached building housing only boundary.
fixed plant or machinery, the only
normal visits to which are
intermittent visits to inspect or
maintain the fixed plant or machinery.

7. An agricultural greenhouse or other A building used to any extent for
building of mainly translucent retailing (including storage of goods
material used mainly for commercial  for retailing) or exhibiting.
growing of plants.

8. A single-storey detached building A building used to any extent for

used for any other form of
agriculture, fish farming or forestry.

retailing (including storage for
retailing) or exhibiting. A building
exceeding 280 square metres in
area. A building within 6 metres or
the equivalent of its height
(whichever is the less) of a
boundary. A dwelling,

residential building, office, canteen
or visitor centre. A dungstead or
farm effluent tank.

0.3.2—0.3.2
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Type

Description

Exception

Works of civil 9.
engineering
construction

A work of civil engineering construction, A bridge or tunnel forming part of

including a dock, wharf, harbour, pier,
quay, sea defence work, lighthouse,
embankment, river work, dam, bridge,
tunnel, filter station or bed, inland
navigation, reservoir, water works,
pipe line, sewage treatment works,
gas holder or main, electricity supply
line and supports, any bridge
embankment or other support to
railway lines and any signalling or
power lines and supports, and a fire
practice tower.

an escape route or an access
route provided to meet a
requirement of these
regulations. A private sewage
treatment works provided to
meet a requirement of these
regulations.

A building essential for the operation
of a railway including a locomotive
or carriage shed, or for the operation
of any other work of civil engineering
contained in type 9 of this schedule
and erected within the curtilage of
such a railway or work.

A single- storey detached road or
rail passenger shelter or a
telephone kiosk which in so far as
it is glazed complies with the
requirements of regulation 9 and
paragraph 4.8 of schedule 5.

A caravan or mobile home within

the meaning of the Caravan Sites

and Control of Development Act 1960,
or a tent, van or shed within the
meaning of section 73 of the Public
Health (Scotland) Act 1897.

A signalling and control centre
for a railway or dock. A building
to which the public is admitted,
not being a building exempted by
type 11 of this schedule. A
dwelling, residential building,
office, canteen, or warehouse.

A building having a floor area
exceeding 30 square metres. A
building containing a fixed
combustion appliance
installation.

Any wastewater disposal system
serving a building of this type.

A detached single- storey building
having an area not exceeding
8 square metres.

A dwelling or residential building.
A building ancillary to and within
the curtilage of a dwelling. A
building within 1 metre of a
boundary. A building containing
a fixed combustion appliance
installation or sanitary facility. A
wall or fence.

Buildings of 10.
a specialist
nature
11.
12.
Small buildings 13.
Construction & 14.

development
buildings

A building used only by people
engaged in the construction,
demolition or repair of any building
or structure during the course of
that work.

A building containing sleeping
accommodation.

0.3.2—0.3.2
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Temporary
buildings

Buildings
ancillary to
houses

Buildings
ancillary to flats
or maisonettes

Type Description Exception
15. A building used in connection with A building containing sleeping
the letting or sale of any building accommodation.

under construction until such time
as the letting or sale of all related
buildings is completed.

16. A building which, during any period
of 12 months, is either erected or
used on a site —

a. for a period not exceeding
28 consecutive days; or

b. for a number of days not
exceeding 60,

and any alterations to such buildings.

17. A detached single- storey building A building exceeding 8 square
ancillary to and within the curtiiage  metres in area. A building within
of a house . 1 metre of the house unless it is

at least 1 metre from any
boundary. A building containing
sleeping accommodation. A
building containing a flue, a
fixed combustion appliance
installation or sanitary facility. A
wall or fence.

18. A single- storey building attached A building exceeding 8 square
to an existing house, which is metres in area. A building
ancillary to the house and consists  containing a flue, a fixed
of a conservatory or porch which combustion appliance installation
insofar as it is glazed complies or sanitary facility. A building
with the requirements of regulation  within 1 metre of a boundary.

9 and paragraph 4.8 of schedule 5.

19. A single- storey building which is A building exceeding 30 square
detached, or is attached to an metres in area. A building
existing house and which is containing a flue, a fixed
ancillary to the house and combustion appliance installation
consists of a greenhouse, carport  or sanitary facility.
or covered area .

20. A detached single- storey building A building exceeding 8 square

ancillary to and within the curtilage
of a flat or maisonette .

metres in area. A building within
1 metre of the flat or maisonette
or within 3 metres of any other
part of the building containing the
flat or maisonette. A building
within 1 metre of a boundary. A
building containing a flue, a
fixed combustion appliance
installation or sanitary facility. A
wall or fence. A swimming pool
deeper than 1.2 metres.

0.3.2—0.3.2
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Paved areas

0.3.2—0.3.2

Type

Description

Exception

21.

A paved area or hardstanding

A paved area or hardstanding
exceeding 200 square metres in
area. A paved area forming part
of an access to meet a
requirement of these regulations.
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0.4 Changes in the occupation or use of a building that cause the
regulations to apply

0.4.1 Explanation
0.4.2  Schedule 2

contents
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regulation

4

mandatory

For the purposes of section 56(1) of the Act and these regulations,
the changes in occupation or use of buildings set out in schedule 2
shall be conversions to the extent specified by regulation 12.

0.4.1—0.41

0.4.1 Explanation

The building regulations always apply where construction occurs, unless
exempted by regulation 3, and construction includes alterations and
extensions as well as entirely new buildings. When there is a conversion it
will be necessary to seek a warrant and possibly to undertake works to
improve the standards of the building, or part of the building, concerned.

Regulation 4 and schedule 2 set out what changes of occupation or use of a
building are defined as conversions and for which the owner must obtain a
warrant before making the change. The warrant for a conversion will only be
granted if the standards set out in regulation 12 are achieved and this might
well require building works.

Those changes of use or occupation listed in schedule 2 are those which are
considered critical due to the risks involved. They relate to:
a. domestic buildings, for example:
e a hotel to a dwelling (type 1);
use of an attic space as a room within a dwelling (type 1);
use of a garage attached to a dwelling as a room (type 2);
sub-division of a house into two flats (type 3);
use of a house as shared residential accommodation (type 4);
b. residential buildings, for example:
e use of a hotel as office (type 5);
e use of a hotel as a residential care home (type 6);
e use of offices as a backpackers hostel (type 7);
c. whether a building falls within the exemptions of schedule 1, for example:
e use of a railway signal box as a house (type 8);
d. public access to buildings, for example:
o development of a retail trade in a storage building (type 9);
e. division of a building into different occupancies, for example:
e use of a single shop to provide space for two different occupancies

(type 10).

Type 6 in schedule 2 refers to the significant alterations in the type and the

number of expected occupants. A significant alteration of type could be

considered to occur when there was a significant change in the mobility, the

familiarity with building, or the awareness of danger, of the occupants. For

example, significantly different types would include:

e patients receiving care and/or treatment in a residential care
home/hospital,

¢ children in a residential institution or residential school;

e guestin a hotel;

e people held in lawful detention.

A significant alteration in number could be considered to occur where it
amounted to an increase greater than 25%.
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Type 9 in schedule 2 refers to allowing access by the general public where
previously there was none. Access by the general public refers to permitting
members of the general public to enter a building during opening hours and
allowing them to access all parts of the building, other than those parts
restricted to staff only.

For conversions it is the intention that the standards achieved in the
converted building should be broadly similar to those achieved by entirely
new buildings. Schedule 6 to regulation 12 guides the verifier as to where
discretion is expected to be necessary. It identifies those standards where it
is not expected to be reasonably practicable to have existing buildings fully
comply. However for these standards improvement of the existing building is
expected where it is reasonably practicable. This means that matters such as
thermal insulation now have to be improved even if meeting the full standard
is not practically achievable. Guidance on what is normally reasonably
practicable is given in schedule 6 and in the individual sections. Guidance is
also given on the treatment of historic buildings.

It is also relevant that the requirements of other legislation, for example
regulations made under Health and Safety at Work or licensing legislation,
will apply to changes of use, so that risk assessments of changed
circumstances will provide protection to the occupants of buildings.

0.4.1—0.4.1



domestic | general | changes in the occupation or use of a building that cause the regulations to apply | 2006

0.4.2—0.4.2

0.4.2

Schedule 2

Conversions to which the regulations apply

Type

Conversion

1.

10.

Changes in the occupation or use of a building to create a dwelling or
dwellings or a part thereof.

Changes in the occupation or use of a building ancillary to a dwelling to
increase the area of human occupation.

Changes in the occupation or use of a building which alters the number
of dwellings in the building .

Changes in the occupation or use of a domestic building to any other
type of building .

Changes in the occupation or use of a residential building to any other
type of building .

Changes in the occupation or use of a residential building which involve
a significant alteration to the characteristics of the persons who occupy,
or who will occupy, the building , or which significantly increase the
number of people occupying, or expected to occupy, the building .

Changes in the occupation or use of a building so that it becomes a
residential building.

Changes in the occupation or use of an exempt building (in terms of
schedule 1) to a building which is not so exempt.

Changes in the occupation or use of a building to allow access by the
public where previously there was none.

Changes in the occupation or use of a building to accommodate parts in
different occupation where previously it was not so occupied.
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0.5 Buildings, work, services, fittings and equipment not requiring
a warrant

0.5.1 Explanation
0.5.2  Schedule 3

contents
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regulation

5

mandatory

For the purposes of section 8(8) of the Act, any work which consists
solely of a building or conversion, including the provision of services,
fittings or equipment, of a kind specified in schedule 3, shall meet the
standards required by regulations 8 to 12 but shall not, subject to the
exceptions and conditions, require a warrant.

Building type 1

Building type 2

0.5.1 —0.5.1

0.5.1 Explanation

Regulation 5 and schedule 3 specifies what work can be done without the
need to obtain a building warrant. The categories of work permitted without
warrant are generally more extensive than under previous Scottish building
regulations. However such work must still comply with the regulations.

In particular, type 1 means considerably more work to or in houses does not

need a warrant. This could include:

e work external to, but immediately adjoining, the house (e.g. patio, decking,
wall, fence, steps or ramp);

o small penetrations of the external walls or roof (e.g. balanced flues,
sanitary pipework, mechanical extract ducts or vent pipes);

o small attachments to the external walls (e.g. canopies or

micro-renewables);

erection, demolition or alteration of non-loadbearing partitions;

electrical work;

an en-suite bathroom or shower room (including associated drainage);

a central heating system.

The exceptions are intended to safeguard against changes that might have

significant effect, such as the removal of structural walls. The following list

provides some examples of the various exceptions:

e increasing the floor area of the house (e.g. creation of a mezzanine floor
or the infill of a stair well);

e demolition or alteration of the roof (e.g. forming a dormer window or
construction of a masonry chimney through the roof);

e demolition or alteration of the external walls (e.g. slapping a new window
or door, applying insulation to the external wall surface);

e demolition or alteration of an element of structure (e.g. removal of a
loadbearing wall);

e work adversely affecting a separating wall (e.g. installing recessed
electrical sockets);

e work involving a change to wastewater discharge (e.g. disconnection from
the mains system).

The exception about increasing the floor area applies because there will be
significant implications arising from such work. Other changes, such as the
development of a roof space or a garage as habitable space are conversions
in terms of regulation 4, a warrant is required and the standards also apply.
Where a roof space has limited boarding inserted to allow access to services
or to allow attic storage, or where the removal of a non-loadbearing wall
creates a marginal increase in floor area these should not be considered as
increasing the floor area.

Buildings, other than domestic buildings or residential buildings, where the
public are not normally admitted are granted a similar concession in type 2,
allowing many offices and factories for example, to make the kind of small



domestic | general | buildings, work, services, fittings and equipment not requiring a warrant | 2007

Building types 3 - 23

Building types 24 - 26

alterations necessary to accommodate changes in production or process.
Again however, the building work done should be to the standard of the
building regulations.

Thus, types 1 and 2 permit virtually any work to be carried out to 1 or 2 storey
houses and to non-domestic buildings not more than 7.5 m high, other than
the exceptions listed.

However the broad types described above are followed by types 3 to 23
covering more specific work that can be carried out to a wider range of
buildings without restricting the work allowed by types 1 and 2. Types 3 to 23
begin with small buildings, particularly those within the curtilage of dwellings
(types 4 and 5). Note that some of these may now be in the curtilage of flats
or maisonettes provided they are a sufficient distance from the dwellings. A
sanitary facility should not be considered to be a wet-floor shower room and
such work is not intended to be covered by type 11.

Types 24 to 26 are different in that they cover work that is closer to a repair
than new work. These replacements are therefore required to be to a
standard no worse than the existing, rather than to the standard for
completely new work.

Doors, windows and rooflights which are a complete replacement are not
considered to be a repair and now have to meet the full requirements of the
standards (see type 20). For historic buildings, where there is a specific need
to match existing doors, windows or rooflights, the principle of ‘like for like’
may still be permitted.

0.5.1 —0.5.1
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0.5.2—0.5.2

0.5.2 Schedule 3

Description of building and work, including the provision of services,
fitting and equipment, not requiring a warrant

Type Description

Exception

A on condition that types 1 — 23 in all respects and/or in the manner of
their fitting meet any standards required by the regulations.

1. Any work to or in a house.

2. Any work to or in a non-residential
building to which the public does
not have access.

Any work which increases the floor
area of the house. Any demolition
or alteration of the roof, external walls
or elements of structure. Any work
involving underpinning. Any work
adversely affecting a separating

wall. Any work involving a change in
the method of wastewater

discharge. Work, not being work of
types 3 to 26 below, to a house
having a storey, or creating a storey,
at a height of more than 4.5 metres.

A non-residential building within
which there is a domestic or
residential building. Any work
which increases the floor area of the
building. Any demolition or alteration
of the roof, external walls or elements
of structure. Any work involving
underpinning. Any work adversely
affecting a separating wall. Any
work involving a change in the
method of wastewater discharge.
Work , not being work of types 3 to 26
below, to a building having a storey,
or creating a storey, at a height of
more than 7.5 metres.
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Type

Description

Exception

and, without prejudice to the generality of types 1 and 2 above,

3.

7.

A detached single-storey building,
having an area exceeding 8 square
metres but not exceeding 30 square
metres.

A detached single-storey building,
having an area exceeding 8 square
metres but not exceeding 30 square
metres, ancillary to and within the
curtilage of a house.

A detached single-storey building,
having an area exceeding 8 square
metres but not exceeding 30 square
metres, ancillary to and within the
curtilage of a flat or maisonette.

Any work associated with a
combustion appliance installation
or other part of a heating
installation, not being work of
types 7 or 8 below.

Any work associated with a
balanced flue serving a
room-sealed appliance.

A dwelling or residential building. A
building ancillary to, or within the
curtilage of, a dwelling. A building
within 1 metre of a boundary. A
building containing a fixed
combustion appliance installation or
sanitary facility. A swimming pool
deeper than 1.2 metres

A building within 1 metre of the
house unless it is at least 1 metre
from any boundary. A building
containing a fixed combustion
appliance installation or

sanitary facility. A swimming pool
deeper than 1.2 metres.

A building within 1 metre of the flat or
maisonette or within 3 metres of any
other part of the building containing
the flat or maisonette. A building
within 1 metre of a boundary. A
building containing a fixed
combustion appliance installation or
sanitary facility. A swimming pool
deeper than 1.2 metres.

Any work associated with a solid fuel
appliance having an output rating
more than 50 kW, an oil-firing
appliance with an output rating more
than 45 kW or a gas-fired appliance
having a net input rating more than
70 kW. Any work associated with a
chimney, flue-pipe or constructional
hearth. Any work associated with
an oil storage tank with a capacity of
more than 90 litres, including any
pipework connecting the tank to a
combustion appliance providing
space or water heating or cooking
facilities. Any work adversely
affecting a separating wall or
separating floor.

0.5.2—0.5.2
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0.5.2—0.5.2

Type

Description

Exception

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Any work associated with pipework,

radiators, convector heaters and
thermostatic controls for, or
associated with, type 6 above.

Any work associated with installing
a flue liner.

Any work associated with refillable
liquefied petroleum gas storage
cylinders supplying, via a fixed
pipework installation, combustion
appliances used principally for
providing space heating, water
heating, or cooking facilities.

Any work associated with the
provision of a single sanitary
facility, together with any relevant
branch soil or waste pipe.

Any work associated with the
relocation within the same room or
space of any sanitary facility,
together with any relevant branch
soil or waste pipe.

Any work associated with the
provision of an extractor fan.

Any work associated with a stairlift
within a dwelling.

Any work associated with the

provision of a notice or other fixture

for which there is no requirement
provided in these regulations.

Any work associated with an outdoor

sign that is the subject to the Town
and Country Planning (Control of
Advertisements)(Scotland)
Regulations 1984.

Any work associated with thermal
insulating material to or within a
wall, ceiling, roof or floor.

A wall not exceeding 1.2 metres
in height, or a fence not exceeding
2 metres in height.

Any work associated with a water
closet, waterless closet or urinal.

Any work associated with the
application of thermal insulating
material to the outer surface of an
external wall.
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Type

Description Exception

19.

20.

21.

22.

23.

Any work associated with open Any decking at a height of more than

raised external decking 1.2 metres. Decking that forms part
of any access provided to comply
with the requirements in regulation 9
and paragraph 4.1 of schedule 5.
Decking that forms any escape route
other than from a flat or maisonette,
provided to comply with the
requirements in regulation 9 and
paragraph 2.9 of schedule 5.

A door, window or rooflight when the
work includes replacing the frame.

A paved area or hardstanding
exceeding 200 square metres in
area. A paved area forming part of
an access to meet a requirement of
these regulations.

An electrical installation, including a
circuit for telecommunication, alarm
purposes or for the transmission of
sound, vision or data, which operates
at extra-low voltage (not exceeding
50 volts alternating current or 120
volts direct current, measured
between conductors or to earth) and
which is not connected directly or
indirectly to an electricity supply
which operates at a voltage higher
than either of those specified above.

The construction of a ramp not
exceeding 5 metres in length.

On condition that this work, service, fitting or equipment is to a
standard no worse that at present

24.

Any work associated with the Any door, window or rooflight. Any
replacement of a fitting or oil firing or gas boiler
equipment, in whole or in part, by

another of the same general type,

including a sanitary facility (together

with any relevant branch soil or

waste pipe), rainwater gutter or

downpipe, solid fuel combustion

appliance, electrical fixture,

ventilation fan, chimney or flue outlet

fitting or terminal, fire hydrant or

main, lift or escalator, solid waste

chute or container, kitchen fitments

or other fitted furniture and

ironmongery.

0.5.2—0.5.2
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Type Description Exception

25. Any work associated with the
replacement in whole or in part, by
material of the same general type, of
flooring, lining, cladding, covering or
rendering either internally or
externally.

26. Any work to a door, window or
rooflight, including glazing which is
not a complete replacement falling
within type 20 above.

0.5.2—0.5.2
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0.6 Limited life buildings

0.6.1 Explanation

contents
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regulation

6

mandatory

For the purposes of paragraph 3 of schedule 1 of the Act (which
enables special provision to be made for buildings intended to have a
limited life) a period of five years is hereby specified.

0.6.1 — 0.6.1

0.6.1 Explanation

Regulation 6 deals with constructions that are intended to have only a short
life span on site and in view of this the mandatory standards and associated
guidance give some concessions to such buildings. These concessions only
apply to buildings which are not dwellings.

Standard 3.1 in schedule 5 allows a lesser standard for the treatment of the
site of a limited life building, other than a dwelling.

Section 6: Energy, indicates that less demanding U-values can be adopted
for the insulation envelope of certain types of limited life buildings, other than
dwellings and residential buildings.
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0.7 Measurements

0.71 Explanation
0.7.2  Schedule 4

contents
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regulation

7

mandatory

For the purpose of these regulations, measurements shall be made or
calculated in accordance with schedule 4.

0.7.1 —0.7.2

0.7.1 Explanation

Schedule 4 to regulation 7 specifies those methods of measurement that are
necessary for the regulations themselves. In the Technical Handbooks
certain additional measurements are also used, and references to additional
methods of measurement specific to particular sections are included in the
introductions to those sections.

0.7.2 Schedule 4
Measurements
Area

1. Measurement of area shall be taken to the innermost surfaces of
enclosing walls or, on any side where there is no enclosing wall, to the
outermost edge of the floor on that side.

2. A room excludes any built-in fixture extending from the floor to the ceiling.

In the case of a dwelling, a room excludes any part where the height is
3. lessthan 1.5 metres.

Height and depth
4.  The height of -

a. a building shall be taken to be the height from the surface of the
ground to the underside of the ceiling of the topmost storey or, if the
topmost storey has no ceiling, one-half of the height of the roof above
its lowest part; and

b. a storey above the ground or the depth of a storey below the ground
shall be taken to be the vertical height or depth as the case may be
from the ground to the upper surface of the floor of the storey , and the
expressions “a storey at a height” and “a storey at a depth” shall be
construed accordingly.

5. In the measurement of height or depth from ground which is not level the
height or depth shall be taken to be the mean height or depth, except that —

a. forthe purpose of types 1, 2, 3, 4, 5, 18 or 19 of schedule 3; and

b. for any other purpose where the difference in level is more than
2.5 metres,

the height or depth shall be taken to be the greatest height or depth.

General

6. Except where the context otherwise requires, measurements shall be
horizontal and vertical.
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0.8 Durability, workmanship and fithess of materials

0.8.1 Explanation

0.8.2  Durability

0.8.3  Workmanship
0.8.4  Fitness of materials

contents
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regulation

8

mandatory

(1) Work to every building designed, constructed and provided
with services, fittings and equipment to meet a requirement
of regulation 9 to 12 must be carried out in a technically
proper and workmanlike manner, and the materials used
must be durable, and fit for their intended purpose.

(2) All materials, services, fittings and equipment used to comply
with a requirement of regulations 9 to 12 must, so far as
reasonably practicable, be sufficiently accessible to enable
any necessary maintenance or repair work to be carried out.

0.8.1 —0.8.1

0.8.1 Explanation

Regulation 8 requires that materials, fittings and components used in the
construction of buildings should be suitable for their purpose, correctly used
or applied, and sufficiently durable, taking account of normal maintenance
practices, to meet the requirements of these regulations. For example,
external timber cladding for low-rise buildings that is readily accessible and
replaceable need not be as durable as that which is to be used at a higher
level on medium-rise buildings.

It also implements the intention of the Construction Products Directive, that
specification of construction products should not be used to effectively bar
the use of construction products or processes from other European countries.
The relevant countries are those in the European Union, and those who in
the European Economic Area Act of 1993 agreed to adopt the same
standards

The guidance below details a variety of published standards and
specifications recognised by the States within the European Economic Area
which provide an acceptable standard of suitability and fitness. Traditional
constructions, when supported by adequate technical descriptions, may also
be appropriate.

The intention is to provide adequate flexibility to accommodate new
techniques as well as proven traditional practices. This guidance ensures
proper acceptance of products which satisfy the essential requirements of the
Construction Products Directive and the Fixing and Use of CE Marks
Directive, to avoid barriers to trade. For example, products bearing a CE
mark (European Mark of Conformity) must be accepted as meeting regulation
requirements where the declared performance satisfies the requirement and
the product is being correctly used. A verifier may only reject CE marked
products if the declared performance on the accompanying declaration does
not meet the regulation requirement or if the documentation is incomplete. If
the verifier rejects a product the relevant trading standards officer must be
notified (this is a requirement of the Construction Product Regulations). This
will enable the UK government, where necessary, to notify the European
Commission. A fuller explanation of CE marking is given in the booklet ‘CE
Marking under the Construction Products Directive’, published by the
Department of the Environment Transport and the Regions (DETR) in 2001.

The Technical Handbooks are arranged to equate with the six Essential
Requirements of the Construction Products Directive. This should aid
assessment of products against the regulation requirements. There may,
however be other Directives applicable to certain products or constructions.


http://www.sbsa.gov.uk/cd/leg/004.htm
http://www.sbsa.gov.uk/cd/pub/001.htm
http://www.sbsa.gov.uk/cd/pub/005.htm
http://www.sbsa.gov.uk/cd/pub/005.htm
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Marks showing compliance with these are for the purpose of that Directive,
not to indicate compliance with the Essential Requirements, or our
regulations. For example, a self contained smoke alarm, manufactured in
accordance with the Electro Magnetic Compatibility Directive should be
accepted as satisfying requirements only insofar as they relate to prevention
of electromagnetic disturbances by, and prevention against disturbances to,
such smoke alarms.

0.8.2 Durability

The EC is introducing durability requirements into European Standards (ENs)
for construction products. Durability is not a term defined in this guidance, but
it has been defined by the EC: the ability of a building material, fitting,
component, or part thereof to perform its required function over a period of
time and under influence of agents. ‘Agents’ are factors that may affect the
durability of a product and include: exposure conditions, temperature,
humidity, water, UV radiation, abrasion, chemical attack, biological attack,
corrosion, weathering, frost, freeze-thaw, and fatigue.

Subject to normal maintenance, a product should enable properly designed
and executed works to fulfill the Essential Requirements for an economically
reasonable period of time (i.e. the working life of the product).

Durability is thus dependent on the intended use of the product and its
service conditions. The assessment of durability can relate to the product as
a whole or to its performance characteristics, insofar as these play a
significant part with respect to the fulfillment of the Essential Requirements.
In either case, the underlying assumption is that the performance will meet or
exceed minimum acceptable values (thresholds) throughout its working life.
The assessment of durability of construction products may use performance
based methods, descriptive solutions, or a combination of both.

Levels of durability can in theory be set only by reference to criteria laid down
in the harmonised test procedures. At present most harmonised ENs are
prescriptive, giving for example a minimum thickness of material rather than a
level of performance, e.g. that the product must last at least x number of
years. The EC have the issue under consideration and it is likely that there
will be a move towards performance standards. Until the EC have issued
definitive guidance, reference can be made to BS 7543, which covers the
durability of building elements, products, and components.

0.8.3 Workmanship

The term workmanship has been included so that references to methods of
establishing workmanship can be included in the Technical Handbooks. For
example, where performance depends on the construction being carried out
with a crucial standard of workmanship, say in the construction of dwelling
separating walls, it will prove useful to consider the information provided in
the British Standard. It is not the intention that verifiers check workmanship
generally, (certainly not of aesthetic matters such as finishes), but that where
proper workmanship is essential to meeting the building standards verifiers
have criteria against which it may be assessed.

Some methods of establishing workmanship are:

e compliance with BS 8000: Workmanship on building sites;

e compliance with an equivalent technical specification which may include a
national technical specification of other Member States, which are
contracting parties to the European Economic Area;

0.8.1 —0.8.3
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0.8.3—0.8.4

o the workmanship is specified for a material, fitting, or component covered
by a national or European Certificate issued by a European Technical
Approvals issuing body, and the conditions of use are in accordance with
certificate;

o the workmanship may be covered by an equivalent technical approval
(including a technical approval of another Member State of the
Organisation for Technical Approval, EOTA), that provides an equivalent
level or performance and the conditions of use are in accordance with
terms of the technical approval,

e the workmanship is covered by a scheme, which complies with relevant
recommendations of BS EN ISO 9000: Quality Management and quality
assurance standards (there are also independent schemes of
accreditation and registration of installers of materials and products that
provide a means of ensuring that the work has been carried out by
knowledgeable contractors to an appropriate standard);

e by use of past experience (where it can be shown by experience , such as
a building in use, that the method of workmanship is capable of performing
the function for which it is intended);

e by use of recognised test methods.

0.8.4 Fitness of materials

Subject to the paragraph below, it is recommended that the requirement of

regulation 8 is met by using materials, fittings, and components, or parts

thereof which comply with any of the following standards:

a. the standard (whether British Standard or otherwise) specified in the
Technical Handbooks;

b. a relevant code of practice of a national standards institution or equivalent
body of any Member State within the European Economic Area;

c. arelevant international standard recognised in any Member State within
the European Economic Area;

d. a relevant specification acknowledged for use as a standard by a public
authority of any Member State within the European Economic Area;

e. traditional procedures of manufacture of a Member State within the
European Economic Area where these are the subject of written technical
description sufficiently detailed to permit assessment of materials, fittings,
and components, or parts thereof for the use specified; or

f. for materials, fittings, and components or parts thereof, of an innovative
nature subject to an innovative process of manufacture and which fulfil the
purpose provided for by the specified standard, a European Technical
Approval or specification sufficiently detailed to permit assessment.

The standard code of practice, specification, technical description of
European Technical Approval referred to in b to f above must provide in use
levels of safety, suitability and fithess for purpose equivalent to those
recommended in the Technical Handbooks, referred to in paragraph a, in so
far as such levels are not inconsistent with the Essential Requirements set
out in the CPD.

Where materials, fittings, and components are used on the basis of a
standard, code of practice, specification, technical description or European
Technical Approval, testing and sampling may be carried out as specified in
or applicable to such standard, code of practice, specification, technical
description or European Technical Approval.



domestic | general | durability, workmanship and fitness of materials | 2006

www.wrap.org.uk

Where testing is carried out within a Member State within the European
Economic Area, such test shall be carried out by an appropriate organisation
offering suitable and satisfactory evidence of technical and professional
competence and independence. The requirements shall be satisfied if the
organisation is accredited in a State within the European Economic Area in
accordance with BS 7501 and BS 7502, and/or BS ENs: 17025, 45002,
45003, 45004, 45011, 45012, 45013, and 45014.

The Waste and Resources Action Programme offers guidance on the use of
recycled materials and products containing recyclate. It is acceptable to use
such materials as a measure to further sustainable development provided
that they are durable and fit for their intended purpose.

0.8.4—0.8.4
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0.9 Building standards applicable to construction

0.91 Explanation
0.9.2  Schedule 5

contents
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regulation

9

mandatory

Construction shall be carried out so that the work complies with the
applicable requirements of schedule 5.

0.9.1 —0.9.2

0.9.1 Explanation

Regulation 9 and schedule 5 are the heart of the building standards system
as they set out what must be achieved in building work. The standards are
given in full along with the associated guidance on compliance in sections 1 —
6 of the Technical Handbooks. The sections relate directly to the Essential
Requirements, as published by the EC, which buildings and works are
expected to satisfy when they have been properly designed and built.

The six sections are:

Section 1 Structure (EC - Mechanical resistance and stability)
Section 2 Fire (EC - Safety in case of fire)

Section 3 Environment (EC - Hygiene, health and the environment)
Section 4 Safety (EC - Safety in use

Section 5 Noise (EC - Protection against noise)

Section 6 Energy (EC - Energy, economy and heat retention)

The Essential Requirements are also subject to overall requirements related
to durability, which are covered in regulation 8.

The guidance on suitable provision to meet the building regulation standards
is given without assurance that any other legislative or administrative
requirement might apply more onerous standards.

In considering which standards apply, where more than one is relevant to any
building work all the standards should be met.

0.9.2 Schedule 5

The mandatory standards in schedule 5 are given in the six sections of this
Handbook (structure, fire safety, environment, safety, noise and energy) and
are therefore not repeated here.
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0.10 Building standards applicable to demolition

0.10.1 Explanation

contents
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regulation

10

mandatory

(1) Every building to be demolished must be demolished in such
a way that all service connections to the building are properly
closed off and any neighbouring building is left stable and
watertight.

(2) When demolition work has been completed and, where no
further work is to commence immediately, the person who
carried out that work shall ensure that the site is —

(a) immediately graded and cleared; or
(b) provided with such fences, protective barriers or
hoardings as will prevent access thereto.

0.10.1 —0.10.1

0.10.1 Explanation
Regulation 10 sets out the mandatory requirements when undertaking
demolition work.

The building regulations do not control the method or process of demolition.
This is the responsibility of the Health and Safety Executive and is covered
under other legislation.

What the building regulations do seek to control is the area which is left after
demolition has been completed, and the state of any surrounding buildings
affected by the demolition. Any adjacent buildings must be left safe and
watertight and all service connections must be properly sealed. Unless it is
intended to build on the cleared site without delay, it must be left in a safe
condition. This might be achieved by site clearance and grading, or by
ensuring adequate perimeter enclosures.


http://www.sbsa.gov.uk/cd/org/001.htm
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0.11 Building standards applicable to the provision of services,
fittings and equipment

0.11.1 Explanation

contents
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regulation

11

mandatory

Every service, fitting or piece of equipment provided so as to serve a
purpose of these regulations shall be so provided in such a way as to
further those purposes.

0.11.1 —0.11.1

0.11.1  Explanation

Regulation 11 requires that every service, fitting or piece of equipment
provided so as to serve a purpose of the regulations should be designed,
installed, and commissioned in such a way as to fulfill those purposes.
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0.12 Building standards applicable to conversions

0.12.1 Explanation
0.12.2 Schedule 6

contents
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regulation

12

mandatory

Conversion shall be carried out so that the building as converted
complies with the applicable requirements of schedule 6.

0.12.1 —0.12.2

0.12.1 Explanation

Certain changes of use or occupation were defined as conversions in
schedule 2 and are therefore subject to the building regulations. Regulation
12 requires that in these cases the building shall meet the requirements of
schedule 6. However it is recognised that this is not reasonably practical in
many existing buildings. Therefore the schedule also lists those standards
where a lower level of provision may well be sufficient. It is essential to
establish with the verifier where meeting the standards in full is not
reasonably practicable, and early discussion will be necessary. The individual
sections of the Handbooks give further details.

For historic buildings, the classification of the building should influence the
extent to which improvement is required, depending on whether the
classification is for the outside, the inside, all parts, etc.

0.12.2 Schedule 6

Every conversion, to which these regulations apply, shall meet the

requirements of the following standards in schedule 5:

a. standards 2.1, 2.3, 2.5, 2.9, 2.10, 2.11, 2.13, 2.14, 2.15 in section 2, fire;

b. standards 3.5, 3.6, 3.7, 3.8, 3.9, 3.11, 3.12, 3.13, 3.14, 3.17, 3.18, 3.20,
3.21, 3.22, 3.23, 3.24, 3.25, 3.26, in section 3, environment;

c. standards 4.5,4.6,4.7,4.9,4.11, 412 ; in section 4, safety and

d. the standards in section 5, noise; and

e. standards 6.7, 6.8, 6.10 in section 6, energy.

Every conversion, to which these regulations apply, shall meet the

requirements of the following standards in schedule 5 in so far as is

reasonably practicable, and in no case be worse than before the conversion:

a. the standards in section 1, structure;

b. standards 2.2, 2.4, 2.6, 2.7, 2.8, 2.12, in section 2, fire;

c. standards 3.1, 3.2, 3.3, 3.4, 3.10, 3.15, 3.16, 3.19, in section 3,
environment;

d. standards 4.1, 4.2,4.3,4.4, 4.8, 4.10; in section 4, safety; and

e. standards 6.2, 6.3, 6.4, 6.5, 6.6, in section 6, energy.
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0.13 Provision of protective works

0.13.1 Explanation

contents
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regulation

13

mandatory

(1)
(2)

()

(4)

()

(6)

(7)

No person shall carry out work unless the following

provisions of this regulation are complied with.

Subject to paragraph (3), where work is to be carried out on

any building site or building which is within 3.6 metres of any

part of a road or other place to which members of the public
have access (whether or not on payment of a fee or charge)
there shall, prior to commencement of the work, be erected
protective works so as to separate the building site or
building or that part of the building site or building on which
work is to be carried out from that road or other place.

Nothing in paragraph (2) shall require the provision of

protective works in any case where the local authority is

satisfied that no danger to the public is caused, or is likely to
be caused, by the work.

The protective works referred to in the preceding paragraphs

are all or any of —

(a) providing hoardings, barriers or fences;

(b) subject to paragraph (5), where necessary to prevent
danger, providing footpaths outside such hoardings,
barriers or fences with safe and convenient
platforms, handrails, steps or ramps, and substantial
overhead coverings;

(c) any other protective works which in the opinion of
the local authority are necessary to ensure the safety
of the pubilic, all of such description, material and
dimensions and in such position as the local
authority may direct.

Nothing in paragraph(4)(b) shall require the provision of a

platform, handrail, step or ramp —

(a) where no part of the existing footpath is occupied by
the protective works or in connection with the work;
or

(b) where that part of an existing footpath remaining

unoccupied affords a safe means of passage for
people, and is of a width of not less than 1.2 metres
or such greater width as the local authority may
direct.

Any protective works shall be so erected as to cause no

danger to the public and shall be maintained to the

satisfaction of the local authority.

Subject to paragraph (8), any protective works shall be

removed —

(a) in the case of a building which has been constructed
by virtue of a warrant, not more than 14 days or such
longer period as the local authority may direct from
the date of acceptance of the certificate of
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completion; and
(b) in any other case, on completion of the work.

(8) Nothing in paragraphs (1) to (7) of this regulation shall
prohibit the removal of the protective works or any part
thereof prior to the completion of the work where the local
authority is satisfied that no danger to the public is caused or
is likely to be caused as a result of their removal.

(9) Any protective works shall be illuminated, and any such
works which project on to or over that part of a road which is
not a pavement or footpath shall be provided with such
markings, as in the opinion of the local authority are
necessary to secure the safety of the public.

(10) Where work has been carried out without the provision of
protective works, or where work on a building site has
stopped or a building site has been abandoned, a local
authority may require the site owner to carry out protective
works.

0.13.1 Explanation

Regulation 13 requires that building sites are fenced off in such a way as to
protect the public. It also provides powers to deal with building sites where
work has for any reason ceased and the Health and Safety at Work etc. Act
provisions are no longer applicable.

0.13.1 —0.13.1
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0.14 Clearing of footpaths

0.14.1 Explanation

contents
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regulation Where any work is being carried out on a building site or building,
any neighbouring footpath (including any footpath provided so as to
1 4 form part of the protective works) shall be regularly cleaned and kept
free of building debris and related materials by the person carrying
mandatory out the work, to the satisfaction of the local authority.

0.14.1 Explanation

Regulation 14 requires the keeping free from mud or dust footpaths adjacent
to building sites.

0.14.1 — 0.14.1
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0.15 Securing of unoccupied and partially completed buildings

0.15.1 Explanation

contents
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regulation

15

mandatory

(1) Subject to paragraph (2) a person carrying on work shall
ensure that any building which is partly constructed or partly
demolished or which has been completed but not yet
occupied is, so far as reasonably practicable, properly
secured or closed against unauthorised entry at all times
when work thereon is not in progress.

(2) Nothing in paragraph (1) shall apply to any work where the
local authority is satisfied that adequate supervision of the
building is being or will be maintained for the purpose of
securing the building.

0.15.1 —0.15.1

0.15.1 Explanation
Regulation 15 requires that all building sites where there are unfinished or
partially complete works are kept safe and secure.
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0.16 Relaxations

0.16.1 Explanation

contents
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regulation

16

mandatory

No direction may be given under section 3(2) of the Act in relation to
regulations 1to 3, 5 and 7.

0.16.1 — 0.16.1

0.16.1 Explanation
Regulation 16 sets out the regulations that cannot be relaxed.
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0.17 Continuing requirements

0.17.1 Explanation
0.17.2 Implementation

contents
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regulation (1) Subject to paragraph (2), the owners of buildings shall ensure
that —
1 7 (a) every air-conditioning system within a building is
inspected at regular intervals; and
mandatory (b) appropriate advice is given to the users of the
buildings on reducing the energy consumption of
such an air-conditioning system.

(2) This regulation shall not apply to —

(a) air-conditioning systems with a total effective output
rating of less than 12 kW; or

(b) air-conditioning systems solely for processes within
a building.

(3) In terms of section 2 of the Building (Scotland) Act 2003 the
provisions of paragraph (1) are a designated provision in
respect of which there is a continuing requirement imposed
on the owners of buildings.

0.17.1 Explanation

Regulation 17 requires the owners of an air-conditioned building to have such

plant regularly inspected and to provide advice to the users of the building on

related energy efficiency improvement work and how to operate the system
efficiently. This regulation implements the terms of Article 9 of Directive
2002/91/EC on the energy performance of buildings (EPBD).

Scope The regulation relates only to larger, fixed air-conditioning systems and

Continuing requirement
Relaxation direction

Inspection frequency

0.17.1 —0.17.2

does not cover portable systems. It also relates to comfort cooling of people
in a building but does not cover any other system, such as cooling solely
used in a manufacturing, trade or mechanical process. For example, a
system only cooling computer equipment would be exempt. A number
of individual systems each 12 kW or less, but taken together totalling more
than 12 kW, within one building or fire-separated part of a building, would
only qualify for inspection if they are linked by way of a central control.

0.17.2 Implementation

The regulation imposes a continuing requirement that means inspections are
required not only throughout the life of a new building, but also for the life of
an existing building, for as long as it has an air-conditioning system. In the
early stages of implementation, it is proposed that relaxation directions will be
used to manage phased introduction of inspections. The first of these
directions will commence on the 1 May 2007. Such directions will be
displayed on the SBSA website and referred to as the Building (Scotland) Act
2003 (Air-conditioning Systems) Relaxation Direction(s).

For completely new air-conditioning systems, the first inspection should be no
later than 5 years after the acceptance of the completion certificate for the
building work. For existing systems, inspection will normally be carried out at
3 yearly intervals. However, the accredited expert doing the inspection does
have the discretion to extend that frequency up to 5 years, for existing
systems that demonstrate excellent levels of efficiency.


http://www.sbsa.gov.uk/cd/leg/054.htm
http://www.sbsa.gov.uk/cd/leg/054.htm
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Prior to the initial air-conditioning inspections being undertaken, in line with
the frequency given in the paragraph above, the SBSA will provide guidance
on the scope of the inspection and how the inspection-findings should be
presented to the user of the building.

Guidance on inspection

0.17.2 —0.17.2
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Introduction

1.0

Climatic conditions

Disproportionate
collapse

WWww.communities.
gov.uk

Standing Committee on
Structural Safety
(SCOSS)

WWWw.scoss.org.uk

Appraisal of existing
structures

1.0.1 —1.0.2

1.0.1 Background

The structure of a building is fundamental to ensuring the safety of people in
or around new and existing buildings and can be affected by a number of
factors inside and outside the building including environmental factors. These
factors should be considered to prevent the collapse, excessive deformation
or the disproportionate collapse of buildings.

The climatic conditions in Scotland including temperature, snow, wind, driving
rain and flooding and the impact of climate change should be carefully
considered in the assessment of loadings and in the structural design of
buildings .

The methodology for assessing the risk of disproportionate collapse and a

framework of additional measures commensurate to the level of risk and

consequences of such collapse to all buildings in accordance with the

forthcoming Structural Eurocode BS EN 1991-1-7: 2006 Accidental Actions is

set out in the following reports:

a. 'Guidance on Robustness and Provision against Accidental Actions’ dated
July 1999;

b. ‘Calibration of Proposed Revised Guidance on meeting Compliance with
the Requirements of Building Regulation Part A3’.

These documents are available on the website of the Department for
Communities and Local Government.

The Standing Committee on Structural Safety (SCOSS) which reports to the
Presidents of the Institutions of Civil Engineers and Structural Engineers to
identify in advance trends and developments which might contribute to
increasing risks relating to structural safety has set up a UK wide reporting
system on structural safety issues, Confidential Reporting on Structural
Safety (CROSS).

Guidance relevant to conversions to existing buildings is given in 'Appraisal
of Existing Structures’, 1996 published by the Institution of Structural
Engineers. Where this report refers to 'design checks' the choice of various
partial factors should be made to suit the individual circumstances of each
case.

1.0.2 Aims

The intention of this section is to ensure that the structure of a building does
not pose a threat to the safety of people in or around buildings and existing
buildings as a result of:

loadings;

the nature of the ground;

collapse or deformations;

stability of the building and other buildings;

climatic conditions;

materials;

structural analysis;

details of construction;

safety factors.

e NN

Loads used in structural calculations should take account of possible
dynamic, concentrated and peak load effects that may occur.


http://www.sbsa.gov.uk/cd/pub/109.htm
http://www.sbsa.gov.uk/cd/pub/121.htm
http://www.sbsa.gov.uk/cd/pub/122.htm
http://www.sbsa.gov.uk/cd/pub/122.htm
http://www.sbsa.gov.uk/cd/leg/052.htm
http://www.sbsa.gov.uk/cd/org/035.htm
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Structural Eurocodes in
the UK

Implementation of
Structural Eurocodes

1.0.3 Latest changes
The following is a summary of the changes that have been introduced
between 1 May 2005 and 30 April 2007.

1.0.1 References added for disproportionate collapse, SCOSS
and existing structures
1.04 Reference added for forthcoming Guidance to Stone Masonry
1.0.5 Annexes
1.1.0 Key issues added on nature of the ground and stability of other
buildings
1.1.1 Reference to specialist advice and replacement of Small

Buildings Guide with Small Buildings Structural Guidance
1.1.2-1.1.3 Updated references to British Standards

1.1.4 New guidance on nature of the ground

1.15 New guidance on stability of existing buildings

1.2.0-1.2.5 Updated guidance on disproportionate collapse covering all
buildings

Annexes 1.A to 1.F Small buildings structural guidance.

1.0.4 Alternative approaches

Where alternative approaches to the structural design are proposed other
than using the guidance contained in this section, the structural design
should take account of all of the factors identified in clause 1.0.2 above. For
example, care should be taken where alternative numerical values are placed
on factors of safety as this may have a detrimental effect on the overall
stability of the structure.

As part of the European Union’s desire to remove technical barriers to trade,
a series of European Codes of Practice in the field of civil and structural
engineering known as Structural Eurocodes are being published by CEN, the
Standards body for Europe. Like other harmonised European standards,
each member of the European Union set their own ‘Nationally Determined
Parameters’ (NDP's). Structural Eurocodes should only be used as an
alternative to British Standards provided the National Annexes have been
published.

There will be a period of co-existence during which time Structural Eurocodes
and national codes (i.e. British Standards) should be considered equivalent.
The period of co-existence will commence from the date the last package of
standards (i.e. concrete, steel, timber, masonry, etc.) is made available from
CEN to the British Standards Institution. It is anticipated that this period
should commence in 2007 and end in 2010 when British Standards would be
withdrawn and thereafter only the Structural Eurocodes would be referenced
as guidance in meeting section 1: Structure.

For more detailed guidance on the background and implementation of
Eurocodes, see ‘Implementation of Structural Eurocodes in the UK’ (February
2003) produced by the Office of the Deputy Prime Minister (now Department
for Communities and Local Government) on behalf of the United Kingdom
and ‘The National Strategy for Implementation of the Structural Eurocodes:
Design Guidance’ (April 2004) produced by the Institution of Structural
Engineers.

1.0.3—1.0.4


http://www.sbsa.gov.uk/cd/pub/002.htm
http://www.sbsa.gov.uk/cd/pub/123.htm
http://www.sbsa.gov.uk/cd/pub/123.htm
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Scottish Ministers are planning to publish ‘Guidance on Stone Masonry’
during 2007 which will give guidance in the use of stone masonry.

1.0.5 Annexes

The Small buildings structural guidance (SBSG) which provides structural
guidance to designers of small domestic buildings is contained within the
following annexes to this section:

Annex 1.A General

Annex 1.B Stability

Annex 1.C Foundations

Annex 1.D Masonry walls

Annex 1.E Timber frame walls
Annex 1.F Timber floors and roofs

1.04—1.0.5


http://www.sbsa.gov.uk/cd/pub/124.htm
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standard Every building must be designed and constructed in such a way that
the loadings that are liable to act on it, taking into account the nature
1 1 of the ground, will not lead to:
° (a) the collapse of the whole or part of the building;
mandatory (b) deformations which would make the building unfit for its
intended use, unsafe, or cause damage to other parts of the
building or to fittings or to installed equipment; or
(c) impairment of the stability of any part of another building.
1.1.0 Introduction
Loadings The effect of the loads acting on a building should be assessed both

Nature of the ground

Collapse

Deformations

Stability of existing
buildings

Conversions

11—1.1.0

separately and in various combinations with each other to ensure the building
can be designed to transmit these loads safely to the ground.

The stability of a building and other existing buildings in the vicinity can be
affected by ground conditions which should be investigated and assessed to
ensure that the ground can safely support the building.

The collapse of the whole or part of a building is clearly a matter of the
highest importance with respect to public safety. The design and construction
of buildings should take into account all contributing factors such as loads,
climatic conditions, partial safety factors for materials and loads and design
methodology to ensure that it will have an acceptable probability that it will
not collapse (ultimate limit state) during its design lifetime.

Similarly deformations of buildings while not leading to an ultimate collapse
can lead to public safety concerns particularly where they become unfit or
unsafe for use. This can become apparent in several ways ranging from
cracking, movement or springiness of floors, doors or windows not opening
or closing, damage to pipes and other services within the building. The
design and construction of a building should ensure that, by taking into
account the factors set out above, the building does not fail in normal use
(serviceability limit state).

The stability of existing buildings can be affected if the design and
construction of a new building does not take into account any potential
impacts on existing buildings . This could lead to a risk of collapse or damage
to existing buildings with a consequent risk to public safety. Examples of
potential impacts would be ground conditions or funnelling of wind. A new
requirement has been added to the standard requiring this matter to be taken
into account.

In the case of conversions , as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable , and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Specialist advice

Small Buildings
Structural Guidance

111 General

In order to be safe, a building should be capable of resisting all loads acting
on it as a result of its intended use and geographical location. To achieve
this, the structure of a building should be designed with margins of safety to
ensure that the mandatory functional standard has been met.

In clause (b), of standard 1.1 deformations are not intended to cover
aesthetic damage such as shrinkage and other minor cracking.

Specialist advice from chartered engineers or other appropriately qualified
persons should be sought if the designer is in any doubt about the loads
acting on a building or how these loads can be accommodated by the
structure and safely transmitted to the ground.

The Small Buildings Structural Guidance (SBSG) which is contained in
Annexes 1.A-1.F has been prepared as the replacement to the Small
Buildings Guide (Second Edition June 1994) to provide structural guidance to
designers of small domestic buildings on how to comply with standard 1.1.
The SBSG has been written for those with expertise in building design and
construction but not necessarily in structural engineering design. Where the
conditions or parameters fall outside the scope, then specialist advice should
be sought from chartered engineers or other appropriately qualified persons.

Reference can be made to the updated wind and snow loading maps

contained in the following Building Research Establishment reports:

a. ‘Wind loading on traditional dwellings-Amendment of simplified design
guidance for the Scottish Office Small Buildings Guide' (1999) (Project
number CV4071);

b. 'Proposed revision of the simplified roof snow load map for Scotland'
(2003) (Client report number 211-878).

Consideration should be given to guidance in other sections of the Technical
Handbook that can influence the structural design of a building.

11.2 Loading

The loads to which a building will be subjected should be calculated in
accordance with the following British Standards:

a. for dead loads and imposed loads (excluding roof loads), BS 6399-1:
1996;

for imposed roof loads, BS 6399-3: 1988;

for wind loads, BS 6399-2: 1997;

for loading of any building for agriculture, BS 5502-22: 2003;

for earth retaining structures (e.g. basements), BS 8002: 1994;

any greater load to which the building is likely to be subjected.

~0o0UT

1.1.1—11.2


http://www.sbsa.gov.uk/cd/pub/004.htm
http://www.sbsa.gov.uk/cd/pub/004.htm
http://www.sbsa.gov.uk/cd/pub/005.htm
http://www.sbsa.gov.uk/cd/pub/005.htm
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1.1.3 Design and construction

The structural design and construction of a building should be carried out in

accordance with the following British Standards:

a. for foundations, BS 8004: 1986;

b. for structural work of reinforced, prestressed or plain concrete, BS 8110-1:
1997, BS 8110-2: 1985 and BS 8110-3: 1985;

c. for structural work of steel, BS 5950-1: 2000, BS 5950-2: 2001, BS
5950-5: 1998, BS 5950-6: 1995, BS 5950-7: 1992 and BS 5950-8: 2003;

d. for structural work of composite steel and concrete construction, BS
5950-3.1: 1990 and BS 5950-4: 1994;

e. for structural work of aluminium, BS 8118-1: 1991 and BS 8118-2: 1991;
for the purpose of section 7.2 of BS 8118-1: 1991, the structure should be
classified as a safe-life structure;

f. for structural work of masonry, BS 5628-1: 2005, BS 5628-2: 2005 and BS
5628-3: 2005;

g. for structural work of timber, BS 5268-2: 2002, BS 5268-3: 2006 and BS
5268-6.1: 1996;

h. for earth retaining structures (e.g. basements), BS 8002: 1994;

i. for structural design of low rise buildings, BS 8103-1: 1995, BS 8103-2:
2005, BS 8103-3: 1996 and BS 8103-4: 1995.

1.1.4 Nature of the ground

The foundations of buildings should be designed to sustain and transmit the
loadings to the ground in such a manner that there will be no ground
movement which will impair the stability of the building. All aspects of the
nature of the ground should be taken into consideration including ground
movement caused by:

e swelling, shrinkage or freezing of the subsoil; or

¢ landslip or subsidence (other than subsidence arising from shrinkage).

There may be known or recorded conditions of ground instability, such as
that arising from landslides, disused mines or unstable strata which, if
ignored, could have an adverse effect on a building. Such conditions should
be taken into account in the design and construction of the building and its
foundations.

Attention is drawn to Planning Policy Guidance Note 14 (PPG 14)
Development on unstable land. Although PPG 14 contains specific reference
to England & Wales it does set out the broad planning and technical issues
relating to development on unstable land.

Information on the scale and nature of problems arising from mining

instability, natural underground cavities and adverse foundation conditions is

available from the following:

e British Geological Survey, Murchison House, West Mains Road,
Edinburgh, EH9 3LA;

e The Coal Authority, 200 Lichfield Lane, Mansfield, Nottinghamshire, NG18
4RG.

Information can also be obtained from local authorities who hold Building
Standards Registers and other relevant records.


http://www.sbsa.gov.uk/cd/pub/112.htm
www.sbsa.gov.uk/cd/org/046.htm
www.sbsa.gov.uk/cd/org/047.htm
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Where it is considered that a geotechnical investigation should be carried
out, BS 5930: 1999 deals with the investigation of sites for the purpose of
assessing their suitability for the construction of the work including obtaining
information on the geotechnical conditions of the ground on the site. It
provides recommendations on certain constraints or problems that can affect
a site , including geotechnical aspects.

1.1.5 Stability of existing buildings

The stability of existing buildings may be affected by a new building located in
its vicinity. The design and construction of the new building should take into
account the effect on existing buildings in accordance with BS 8004:1986.

The following factors can also affect the stability of an existing building and
should be taken into account:

e dead and imposed loads from the new building;

wind loads including funnelling effects from the new building;

pressure bulb extending below existing building;

changes in groundwater level;

loss of fines during pumping operations or climatic conditions.

1.1.4—11.5
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standard

1.2

mandatory

Every building must be designed and constructed in such a way that
in the event of damage occurring to any part of the structure of the
building the extent of any resultant collapse will not be
disproportionate to the original cause.

Ronan Point

Explanation of terms

Conversions

1.2—1.2.0

1.2.0 Introduction

This standard was introduced in the United Kingdom following the disaster at
Ronan Point on 16 May 1968. The scope of this standard which was
previously restricted to buildings of 5 or more storeys was extended in 2005
to require designers to consider accidental overloading and the possibility of
progressive collapse to all buildings and the guidance has now been
expanded to provide guidance for all buildings.

Nominal length of load-bearing wall construction should be taken as:

e in the case of a reinforced concrete wall, the distance between lateral
supports subject to a length not more than 2.25 x storey height;

e in the case of an external masonry wall, or timber or steel stud wall, the
length measured between vertical lateral supports;

e in the case of an internal masonry wall, or timber or steel stud wall, a
length not more than 2.25 x storey height.

Storey height is the distance from the underside of one floor to the
underside of the floor immediately above.

Basement storey is a storey which is below the level of the ground storey
and in the case of a sloping ground level is wholly below the lowest ground
level around the building .

Key element is a structural member upon which the stability of the remainder
of the structure depends and should be capable of sustaining an accidental
design loading of 34 kN/m 2 applied in the horizontal and vertical directions
(in one direction at a time) to the member and any attached components
such as cladding, having regard to the ultimate strength of such components
and their connections. Such accidental design loading should be assumed to
act simultaneously with 1/3rd of all normal characteristic loading (i.e. wind
and imposed loading ).

Load bearing wall construction includes masonry cross-wall construction
and walls comprising close centred timber or lightweight steel section studs.

In the case of conversions , as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable , and in no case be worse than before the conversion
(regulation 12, schedule 6).
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1.21 Disproportionate collapse

A building which is susceptible to disproportionate collapse is one where the
effects of accidents and, in particular, situations where damage to small
areas of a structure or failure of single elements could lead to collapse of
major parts of the structure.

Buildings should be provided with a level of robustness by adopting the
principles of risk analysis, categorising buildings, taking into account both the
risk of the hazard and its consequences and providing additional measures
commensurate to the level of risk and consequences of such collapse of the
building.

To ensure that buildings are designed and constructed to sustain a limited
extent of damage or failure without a disproportionate level of collapse from
an unspecified cause, the following procedure should be followed:

e determine building risk group;

e assess additional measures;

e design and construct additional measures.

1.2.2 Determine building risk group
The issues to be considered with respect to assessing the risk group of a
building are its occupancy level, use, the number of storeys and floor areas.

The risk of an extreme event such as an explosion or other incident occurring
would not be decreased simply by providing these measures and there is no
certainty that demolition or building alteration would be carried out in
accordance with good practice but the consequences of such an incident
occurring would be considerably reduced.

Risk  Building type

group

1 Houses not more than 4 storeys;
Carports, Conservatories and Greenhouses;
Domestic garages and other small single leaf buildings not more
than 1 storey.

2A 5 storey houses ;
Flats and maisonettes not more than 4 storeys.

2B Flats and maisonettes more than 4 storeys but not more than 15
storeys.

3 Every domestic building not covered in Risk Groups 1, 2A and 2B.

The nomenclature of the Risk Groups 1, 2A, 2B and 3 are synonymous with
the consequence classes in Table A.1—Categorisation of consequence
classes of BS EN 1991-1-7: 2006.

In determining the number of storeys in a building, basement storeys may be
excluded provided such basement storeys fulfill the robustness of risk group
2B buildings.

For buildings intended for more than one type of use the risk group should be
that pertaining to the most onerous Risk Group (e.g. 2 storey flats above 1
storey shops should be taken as 3 storey shops and fall within risk group 2A
non-domestic).

1.21—-1.22
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For risk group 1
buildings

For risk group 2A
buildings

For risk group 2B
buildings

1.23—-1.23

1.2.3 Assess additional measures

The additional measures which should be provided vary extensively
according to building type and use and the actual measures should be
designed in accordance with the relevant sections of the design codes. For
example, high rise hotels or flals or assembly buildings or
grandstands require a different degree of protection than for low rise
buildings or storage warehouses.

The additional measures which should be applied to buildings of the risk
groups derived from the above table are set out below:

Provided the building has been designed and constructed in accordance with
the rules given in this Technical Handbook, or other guidance referenced
under section 1, for complying with standard 1.1 in normal use, no additional
measures are likely to be necessary.

Provide effective horizontal ties, or effective anchorage of suspended floors
to walls, for framed and load-bearing wall construction.

Provide effective horizontal ties for framed and load-bearing wall
construction, together with effective vertical ties, in all supporting columns
and walls.

Alternatively, check that upon the notional removal of each supporting
column and each beam supporting one or more columns, or any nominal
length of load-bearing wall (one at a time in each storey of the building) the
building should remain stable and that the area of floor at any storey at risk of
c<)2llapse should be not more than 15% of the floor area of that storey or 70
m°, whichever is the less and does not extend further than the immediate
adjacent storeys (see diagram below).

Where the notional removal of such columns and lengths of walls would
result in an extent of damage in excess of the above limit, then such
elements should be designed as ‘key elements’.

Plan Section

limited to 15 % of the
Floor area of that storey

:::::::‘:‘::::::: or 70m?, whichever is

= area at risk of collapse
N
N
N

the less, and does not
extend further than the q
immediately adjacent \

storeys. /__/
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For risk group 3
buildings

A systematic risk assessment of the building should be carried out, taking
into account all the normal hazards that can be foreseen as far as possible
together with any abnormal hazards.

Critical situations for design should be selected that reflect the conditions that
can be foreseen as far as possible during the life of the building.

The structural form and concept and any protective measures should then be
chosen and the detailed design of the structure and its elements undertaken
in accordance with the recommendations in the codes and standards in
clause 1.2.4.

1.2.4 Design and construct additional measures
The structural design and construction to take account of the additional
measures including horizontal and vertical ties and checking the integrity of
the building following the notional removal of vertical members and the
design of key elements, should be carried out in accordance with the
following:
a. for structural work of reinforced, prestressed or plain concrete, BS 8110-1:
1997 and BS 8110-2: 1985;
b. for structural work of steel, BS 5950-1: 2000;
c. for structural work of masonry, BS 5628-1: 2005, BS 5628-2: 2005 and
BS 5628-3: 2005.

Note that the British Standards for concrete and timber are being updated to
incorporate the risk based approach for disproportionate collapse.

1.2.5 Other sources of guidance

Additional guidance has been produced by organisations providing more

detailed information on disproportionate collapse as follows:

a. Technical Guidance Note — ‘The Building Regulations 2004 Edition —
England and Wales Requirement A3 — Disproportionate
Collapse’, National House Building Council (NHBC);

b. Technical Bulletin Number 3 ‘Design Guidance for Disproportionate
Collapse’, UK Timber Frame Association;

c. ‘Masonry Design for Disproportionate Collapse Requirements under
Regulation A3 of the Building Regulations (England & Wales) ’, Brick
Development Association;

d. 'Guidance on meeting the Robustness Requirements in Approved
Document A', Steel Construction Institute.

The above guidance is based on England & Wales Regulation A3 and should
be interpreted in relation to standard 1.2. In particular, references to building
classes should be risk groups and the building types and occupancy should
be interpreted as the building types set out in the table to clause 1.2.2.

1.23 —1.2.5
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1.A.0 Introduction

The Small Buildings Structural Guidance (SBSG) replaces the Small Buildings Guide (second edition
1994) and provides structural guidance to designers of small domestic buildings and is subdivided
into 6 annexes:

Annex 1.A - General

Annex 1.B - Stability

Annex 1.C - Foundations

Annex 1.D - Masonry walls

Annex 1.E - Timber frame walls
Annex 1.F - Timber floors and roofs

The buildings covered by this guidance are restricted in terms of construction type, size and subsoil
conditions to those commonly occurring in Scotland. Following the guidance in the annexes will help
designers meet standard 1.1.

This guidance has been written for those with expertise in building design and construction but not
necessarily in structural engineering design. Where the conditions or parameters fall outside the
scope then specialist advice should be sought from chartered engineers or other
appropriately qualified persons.

Timber frame construction has been a significant form of construction for domestic buildings for over
20 years in Scotland, rising from 38% of new starts in 1984 in the volume housing market to over 73%
in 2004, and a large proportion of the single build and extension market. Although the guidance in the
Small Buildings Guide was restricted to traditional masonry construction as timber frame construction
has been used and accepted for over 30 years, it was considered necessary to extend the scope of
the guidance for small buildings to include timber frame walls.

1.A1 Scope
This guidance covers the following types of buildings:
a. buildings with masonry walls:
e domestic buildings but restricted to houses not more than 3 storeys without basement storeys;
e extensions with eaves heights not more than 3 m to low rise domestic buildings including
garages and outbuildings;
e single storey , single leaf buildings forming a garage or outbuilding within the curtilage of a
dwelling.
b. buildings with timber frame walls:
e domestic buildings but restricted to houses not more than 2 storeys without basement storeys;
e extensions with eaves heights not more than 3 m to low rise domestic buildings.

The full description of the types of buildings and restrictions to which this guidance is applicable is set
out within the scope of each of the annexes and it is recommended that prior to using the SBSG for
particular works, the scope of the works should be checked against all of the limitations on its use to
ensure that it is appropriate in the circumstances and in particular the items set out as follows:

1.A.0—1.A1
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Overall building

Annex 1.A
Outside | No
SBSG
Scope
Yes

Check detail in
applicable SBSG
annexes

v

Conditions
relating to
foundations

Outside | No Yes Use SBSG
Annex Check
1.C scope detailed scope
in clause 1.C.1
Conditions
relating to
masonry walls

Outside | No Yes Use SBSG
Annex 1.D Check detailed
scope scope in clause
1.D.1
Conditions
relating to timber
frame walls
Outside | No Yes | UsesBSG
Annex 1.E Check detailed
scope scope in clause
1E1
Conditions
relating to
floors & roofs
Outside No Ves Use SBSG
Annex 1.F t Check detailed
Scope scope in clause
1F.1

Annex 1.A General
Experienced in design & construction
Domestic buildings & extensions.

Annex 1.C Foundations
Geotechnical conditions.

Annex 1.D Masonry walls

Not more than 3 storeys;

Maximum 15 m building height;
Maximum 12 m length between
supporting walls;

Limitations of wind speed,
topography, altitude and location;
Limitations of floor areas surrounded
by structural walls to 70 and 36 m’:
Openings in walls not more than 3 m
in length.

Annex 1.E Timber frame walls
Not more than 2 storeys;

Maximum 10 m building height;
Maximum 10 m length between
supporting walls;

Limitations of wind speed,
topography, altitude and location;
Limitations of floor areas surrounded
by structural walls to 70 and 36 m ’
Openings in walls totalling not more
than 30% of the wall area.

Annex 1.F Floors and roofs

Floor spans not more than 5.4 m;
Roof spans not more than 6 m;
Roofs should be either square or
rectangular plan shape;

Raised tie and collared roofs only for
attic storage loading;

Trussed rafters restricted to
prefabricated duo or mono pitch fink
trussed rafters;

Roof members imposing point loads
onto walls (e.g. hip and girder
trusses) out with scope;

Engineered timber | joists, concrete
floors out with scope.

1.A.1—1.A1
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Design and construction should also comply with all other relevant building standards.
Annex 1.B provides guidance on stability which should be followed.
Annexes 1.C-1.F can be used independently of each other.

Where there is a minor departure from the recommendations within the SBSG this may be supported
by calculations carried out by a specialist provided the design of that specialist is properly
co-ordinated with the remainder of the design.

1.A.2 Latest changes

The Small Buildings Guide has been revised and updated to the Small Buildings Structural Guidance
incorporating changes in construction practice specifically:

Loadings

e wind loading and snow loading.

Masonry walls

e more detailed guidance on openings;

e more detailed guidance on lateral support;

o differences in ground levels either sides of walls;

e stainless steel wall ties in all locations.

Timber Floors and Roofs

e guidance clarified and expanded for floor joists;

e timber span tables expanded to cover raised tie and collared roofs.
Timber frame construction

e new guidance on masonry clad timber frame walls.

1.A.3 Explanation of terms

The following terms are used in the SBSG in addition to the definitions and explanation of terms in
Appendix A of the Technical Handbooks.

Buttressing wall means a wall designed and constructed to afford lateral support to another wall
perpendicular to it, support being provided from the base to the top of the wall.

Cavity width means the horizontal distance between the 2 leaves of a cavity wall.

Pier means a member which forms an integral part of a wall, in the form of a thickened section at
intervals along the wall so as to afford lateral support to the wall to which it is bonded or securely
tied.

Centres means the distance between the longitudinal centres of any 2 adjacent members of the
same type, measured in the plane of floor, ceiling or roof structure of which the members form a part.
Span means distance measured along the centre line of a member between the centres of any 2
adjacent bearings or supports. Note: The spans given in annex 1.E for Cripple Studs and Lintels and
in annex 1.F for floor joists and roof joists are the clear spans (i.e. spans between the faces of the
supports).

Supported wall means a wall to which lateral support is afforded by a combination of buttressing
walls, piers or chimneys acting in conjunction with floors or roof.

Lateral support means support provided to a wall by another wall, pier etc. perpendicular to it which
will restrict movement in the direction of the thickness of a wall from the base to the top of the wall.
Horizontal diaphragm means a floor or roof construction which acts to transfer the wind loads to the
supporting walls.

Load bearing wall means a wall which carries vertical and/or lateral loads in addition to its self
weight.

1.A1—1.A3
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1.B.0 Introduction

Buildings should be stable under the likely combinations of dead load , imposed load and wind
loading terms of the individual structural elements, their interaction together and overall stability as a
structure. This annex provides guidance on the principles of stability and provisions which should be
taken with respect to all forms of buildings within the scope of the SBSG.

1.B.1  Stability recommendations

The following provisions should be made to ensure the stability of the building:

a. the overall size and proportioning of the building should be limited in accordance with the specific
guidance for each form of construction;

b. a layout of internal walls and external walls forming a robust three dimensional box structure in
plan should be constructed with restrictions on the maximum size of cells measured in accordance
with the specific guidance for each form of construction;

c. the internal walls and external walls should be connected by either masonry bonding or by using
mechanical connections;

d. the intermediate floors and roof should be of such construction and interconnection with the walls
that they provide local support to the walls and also act as horizontal diaphragms capable of
transferring the wind loads to buttressing elements of the building.

More detailed guidance is provided in annexes 1.C-1.F.

1.B.2 Timber roof bracing

Trussed rafter roofs should be braced in accordance with the recommendations of BS 5268-3: 2006.
A traditional cut timber roof (i.e. using rafters, purlins and ceiling joists) generally has sufficient built-in
resistance to instability and wind loads (e.g. from either hipped ends, tiling battens, rigid sarking etc.).
However, diagonal rafter bracing, equivalent to that recommended in BS 5268-3: 2006 or annex H of
BS 8103-3: 1996 for trussed rafter roofs, should be provided particularly for single-hipped and
non-hipped roofs of more than 40 degree pitch to detached houses.

1.B.0 —1.B.2
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1.C.0 Introduction

The dead loads, imposed loads and wind loads are transmitted from the building to the subsoil by
means of the foundations which should be designed taking into account the loadings and the subsoil
conditions without undue settlement.

This annex provides guidance on the subsoil conditions on which buildings within the scope of the
SBSG can be constructed, the precautions to be taken and guidance on strip foundations of plain
concrete for such buildings.

Where the subsoil or foundation conditions or parameters fall outside the scope then specialist advice
should be sought from chartered engineers or other appropriately qualified persons.

1.C.1  Explanation of terms
The following terms are used in annex 1.C in addition to the definitions and explanation of
terms in Appendix A of the Technical Handbooks

Engineered fill means fill that is selected, placed and compacted to a specification that it will exhibit
engineering behaviour. Normally the installation of such fill would not have taken place prior to
development of the site allowing the necessary control to be exercised over the type of fill material
and method of placement.

Non-engineered fill means fill that has arisen as a by-product of human activity, usually involving the
disposal of waste materials. Normally such fill would occur on sites where uncontrolled filling has
taken place and therefore no reliance can be placed on the type of fill material and method of
placement and hence its ability to support buildings .

Bearing stratum means the formation level of the ground on to which the foundation of a building will
be constructed.

1.C.2 Subsoil conditions

This guidance is limited to there being no:

e non-engineered fill or wide variation in type of subsoil within the loaded area; or

e peat within the loaded area; or

o weaker type of soil within the loaded area at such a depth below the soil on which the foundation
rests or other conditions which could impair the stability of the building.

e subsoil below the foundation , or in the case of an extension below either the existing building or
the extension outwith Types I-VI in the table to clause 1.C.6;

e subsoil below the foundation , or in the case of an extension below either the existing building or
the extension, that has been subjected to ground improvement techniques (e.g. vibrocompaction,
underpinning, soil replacement etc.);

o doubt about the ability of the ground to sustain loads transmitted to it;

The minimum depth to the bearing stratum for the foundations should be determined by the greatest

of:

o the depth to selected bearing stratum; or

e a depth of 450 mm to the underside of foundations. This should avoid damage from frost although
this depth may have to be increased in areas which are subject to long periods of frost; or

e a depth of 600 mm to the underside of foundations where clay soils are present (m ore detailed
guidance is provided in BRE Digests 240 and 241) ; or

o the depth required in order to reach ground types | —VI in the table to clause 1.C.6.

1.C.0—1.C.2


http://www.sbsa.gov.uk/cd/pub/117.htm
http://www.sbsa.gov.uk/cd/pub/118.htm

domestic | structure | annex 1.C | foundations | 2007

1.C.3 Design
The design of foundations should comply with all of the following:

a.

b.
c.

the foundations are situated centrally under
the wall (except as in clause 1.C.4);

the foundations are strip foundations;

the foundation width should not be less than
the dimension, Wk, in the table to 1.C.6 and at
least as wide as the supported wall;

. concrete in chemically non-aggressive soils is

composed of Portland cement to BS EN 197-1
& 2: 2000 and fine and coarse aggregate
conforms to BS EN 12620: 2002 and the mix
complies with one of the following
recommendations:

e in proportion of 50 kg of Portland cement to
not more than 100 kg (0.05 m3) of fine
aggregate and 200 kg (0.1 m3) of coarse
aggregate; or

e grade ST2 or grade GEN1 concrete to BS
8500-2: 2002;

. in chemically aggressive soils, follow the

guidance provided in BS 8500-1: 2002 and
BRE Special Digest 1;

the minimum thickness, T, of the concrete
foundation is 150 mm or the scarcement
width, P, whichever is the greater, where P is
derived using the table to clause 1.C.6 and the
diagram opposite. Trench fill foundations may
be used as an alternative to strip foundations;

. Where footings have regular offsets these

offsets should have a depth of at least 1.33
times the projection, P+, with the overall width
not less than the sum of Wr (from the table to
clause 1.C.6) plus the offset dimensions A1
and Az and the walls should be central on the
foundation;

. for foundations stepped in elevation:

¢ height of steps, S, should be no more than
the foundation thickness, T; and

e overlap, L, should be twice the step height,
S, the foundation thickness, T, or 300 mm
whichever is the greatest;

foundations for piers, buttresses and

chimneys should project as shown in the

diagram opposite, where X must be not less

than P.
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1.C.4 Eccentric foundations

This guidance is limited to:

e single storey buildings of 4.5 m maximum height where a wall is to be construct ed either against a
boundary or against an existing wall where it is not possible to construct the wall centrally on the
foundation ;

e masonry cavity or timber frame walls with masonry outer leaf with either a flat or pitched roof;
similar ground conditions to types I-VI from the table to clause 1.C.6 below both the existing and
new foundations ;

e the foundations complying with all of the clauses of this annex.

The design of eccentric foundations should comply with all of the following:

¢ the minimum foundation width, Wr, should be B
read from the table to 1.C.6;

e the minimum foundation thickness, T, for the
minimum foundation widths listed in the table
to 1.C.6 should be at least 200 mm;

o steel mesh reinforcement (e.g. A142) should
be placed with 50 mm cover from the base of
the foundation;

o where the wall and its foundation is to be
constructed against an existing wall then the
foundation should also follow the guidance in
clause 1.C.5.

N S —

mesh reinforcement

1.C4—-1C4
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1.C.5 Extensions to existing buildings

This guidance is limited to:

o extensions of not more than 2 storeys connected to existing buildings;

e masonry cavity or timber frame walls with masonry outer leaf with either a flat or pitched roof;

e similar ground conditions to types I-VI from the table to clause 1.C.6 below both the existing and
new foundations ;

e extension foundations complying with all of the clauses of this annex.

Where the depth of the existing foundation is less

than that in clause 1.C.2, the depth of the  existing min depth from

extension foundation should match the depth of walls T [ I clause 1.C.1
the existing foundation at the interface and step ¢ newwa

down progressively to that in clause 1.C.2 as f|00l"é movement joint between
shown opposite. The initial step down in the " existing and new walls

underside of the new foundation should not and fodndations

commence until the horizontal distance from the > & il
vertical face of the existing foundation is at least |

| s
the foundation thickness, T. existing” TW—\k I
foundation ‘H‘/‘ < “JIx
/exfension foundation

stepped down away from
existing foundation

—H[<«

MinT

To minimise the risk of differential settlement occurring between the extension and the existing

structure, the following should be considered:

e movement joints should be placed between the existing and new foundations and walls to
accommodate any differential settlement ;

o for soil types I-1ll in the table to clause 1.C.6, the strip foundation widths listed in the table should
be adopted;

o for soil types IV, V and VI in the table to clause 1.C.6, the strip foundation widths listed in the
table should be increased by 25%;

e additional information is provided in BRE GBG 53 ‘Foundations for low-rise building extensions’;

e where a new roof connects to an existing roof, the loads from the new roof should be carried down
to the new foundation and no new loads should be carried by the existing structure.

N
N
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1.C.6  Minimum width of strip foundations

The recommended widths of foundations set out in the table below may be used subject to:

¢ the subsoil conditions in clause 1.C.2; and

o the foundation design provisions in clause 1.C.3; and

e the type and condition of subsoil at the selected bearing stratum being Types I-VI below; and
o the loading at the base of the wall being within the limits set out below; and

An excavation may be required to establish the type and condition of the ground.

The table below is applicable only within the strict terms of the criteria described within it. Where
the ground type is not covered by the table or where x appears specialist advice should be sought
from chartered engineers or other appropriately qualified persons.

Minimum width of strip foundations

Type of Condition of  Field test applicable Total load of load-bearing
ground ground walling not more than
(including (kN/m)

engineered

fill) 20 30 40 50 60 70

Minimum width of strip
foundation, W r (mm)

| Rock Not inferior to  Requires at least a pneumatic At least equal to the width of

sandstone, or other mechanically operated pick the wall

limestone or for excavation

firm chalk
Il Gravel or  Medium dense Requires pick for excavation. Wooden 250 300 400 500 600 650
Sand peg 50 mm ? in cross section, hard to

drive beyond 150 mm

Il Clay or Stiff Can be indented slightly by thumb 250 300 400 500 600 650
Sandy clay
IV Clay or Firm Thumb makes impression 300 350 450 600 750 850
Sandy clay easily
V Sand, Loose Can be excavated with a spade. 400 600 x x Xx X
Silty Sand or Wooden peg 50 mm ?in cross section
Clayey Sand can be easily driven
VI Silt, Clay, Soft Finger pushed in up to 10 mm 450 650 x x Xx X
Sandy clay
or Silty clay
VII Silt, Clay, Very soft Finger easily pushed in up to 25 mm X X X X X X
Sandy clay
or Silty clay

1.C.6 —1.C.6
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1.C.7 Foundation loads
The table below gives indications of typical loads on foundations.

Storeys Wall Roof span Floor span Loading
No. type (m) (m) (kN/m)
3 Masonry cavity 12 6 80
3 Masonry cavity 7.5 6 70
2 Masonry cavity 12 6 60
2 Masonry cavity 7.5 6 50
2 Timber frame 7.5 6 40
1 Masonry cavity 7.5 6 30
1 Timber frame 7.5 6 30
1 Single leaf masonry 5 5 20

1.C.7—1.C.7






domestic | structure | annex 1.D | masonry walls | 2007

Annex
1.D

Masonry Walls

1.D.0
1.D.1
1.D.2
1.D.3
1.D.4
1.D.5
1.D.6

1.D.7

1.D.8

1.D.9

1.D0.10
1.D.11
1.D.12
1.D.13
1.D.14
1.D.15
1.D.16

1.D.17
1.D.18
1.D.19
1.D.20
1.D.21
1.D.22
1.D.23
1.D.24
1.D.25
1.D.26
1.D.27
1.D.28
1.D.29
1.D0.30
1.D.31
1.D.32
1.D.33
1.D.34
1.D.35
1.D.36
1.D.37
1.D.38
1.D.39
1.D0.40

Introduction

Wall types

Conditions relating to the building of which the walls forms part
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1.0.0 Introduction
Small traditional masonry wall buildings can be designed to take into account loading conditions,
limitations on dimensions, openings, subject to restraint conditions.

This annex provides guidance for traditional masonry wall construction for the following building types:

a. domestic buildings of not more than 3 storeys where loading criteria for individual floors does not
exceed those given in clause 1.D.4 and total limit of loading does not exceed that given in clause
1.D.26;

b. single storey, single leaf extensions to domestic buildings including garages and outbuildings that
do not exceed the dimensional criteria set out in clause 1.D.2b;

c. single storey, single leaf buildings forming a garage or outbuilding within the curtilage of a dwelling
that do not exceed the dimensional criteria set out in clause 1.D.2c.

1.D.1  Wall types
This annex provides guidance only for the types of wall extending to full storey height set out below:
a. domestic buildings of up to 3 storeys:
e external walls
e internal load bearing walls
e Separating walls
b. single storey, single leaf domestic buildings and extensions
e external walls
e internal load bearing walls

It also provides guidance on parapet walls.

This annex should be used in conjunction with annex 1.B and:

a. if wall thickness is to be determined according to clauses 1.D.5-13 all the design conditions given
in this annex should be satisfied;

b. walls should be designed in accordance with the guidance in BS 5628-3: 2005, except as regards
the conditions given in clauses 1.D.2- 4,1.D.14-42;

c. in formulating the guidance of this annex, the worst combination of circumstances likely to arise
was taken into account;

d. if a requirement of this annex is considered too onerous in a particular case then adequacy by
calculation should be shown in respect of the aspect of the wall which is subject to the departure
rather than for the entire wall;

e. where the conditions or parameters fall outside the scope of this annex then specialist advice
should be sought from chartered engineers or other appropriately qualified persons;

f. the guidance given in this annex is based upon unit compressive strengths of bricks and blocks
being at least that indicated in the tables to clauses 1.D.20-21 and diagrams to clause 1.D.22;

g. BS5628-1: 2005 gives design strengths for walls where the suitability for use of masonry units of
other compressive strengths are being considered.

1.0.0 —1.D.1
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1.D0.2 Conditions relating to the building of which the walls forms part

This annex applies only to buildings having proportions within the following limits and as shown on the

diagrams below subiject to the limits of clause 1.D.15:

a. domestic buildings of not more than three storeys:

e the maximum height of the building, H, measured from the lowest finished ground level adjoining
the building to the highest point of any wall or roof should be not more than 15 m;

o the height of the building H, should be not more than twice the least width of the building Wr;

¢ the height of the wing Hz, should be not more than twice the least width of the wing W2 when the
projection P is more than twice the width Wo.

maximum height minimum width

N\ H 1 N

not more H
than 15m

lowest W
ground level

~

g

« M
W not more
than 0.5H

1.D.2 —1.D.2
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b. size of extensions to domestic buildings
For extensions, height H should be not more than the limits shown below where H is measured from

the top of the foundation or from the underside of the floor slab where this provides effective lateral
restraint.

maximum roof maximum roof

slope 40° slope 40°
domestic domestic domgsﬁc
! building building bunldm

30 max =

extension

45 max
3.0 m max
3.5 m max

c. size of single storey, single leaf buildings
For small single storey , single leaf buildings, the height H of the building should be not more than 3 m
and the length should be not more than 9 m where H is measured from the top of the foundation or

from the underside of the floor slab where this provides effective lateral restraint.
maximum roof
—— slope 40°

3.0 m max

1.0.2 —1.D.2
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1.D.3 Maximum floor area

The guidance in this annex applies where:

o the areas of floors enclosed by structural walls on all sides are not more than 70 m z

e the areas of floors without a structural wall on one side are not more than 36 m * X

e the openings and recesses are not more than set out in clause 1.D.31;

o the number of areas of floors as above which can be connected should be not more than 4.

Structural walls on all sides

Area not more
than 70 m?

Area not more
than 70 m?

Structural walls on 3 sides

Area not more
than 70 m?

Area not
more than
36 m
S —_
] -
Area not
more fhan Ar‘ea nof
2
36 m more than
Area not 36 m?
more than
m2
g —/ —

1.D.4 Imposed loads on roofs, floors and ceilings
The imposed loads on roofs, floors and ceilings should be not more than those in the table below:

Element Loading
Roof distributed load: 1.00 kN/m * for spans of at least 12 m
distributed load: 1.50 kN/m * for spans of at least 6 m
Floors distributed load: 2.00 kN/m 2together with a concentrated load of 1.4 kN
Ceilings distributed load: 0.25 kN/m “together with a concentrated load of 0.9 kN

1.D.3—1.D.4
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1.D.5 General
Wall thickness should be determined according to this annex provided the following conditions are

met:

Conditions relating to
building of which wall
forms part

Are

Outside Annex
1.D scope

building
conditions
satisfied?

Conditions relating to
wall

Are

Outside Annex
1.D scope

wall
conditions
satisfied?

No

Yes

Use clauses 1.D.6-13 for wall
thickness assessment

\'4

Use clauses 1.D.15-42
Construction materials

Building conditions

limitations on size and proportions of
building and parts of building

(clause 1.D.2);

max allowable floor areas

(clause 1.D.3);

max imposed loads and wind loads
(clauses 1.D.4 and 1.D.14).

Wall conditions

max allowable length and height of
wall (clause 1.D.15);

construction materials (clauses
1.D.17-24);

loading on walls (clauses 1.D.25-26);
end restraints (clauses 1.D.27-29);
openings, recesses, overhangs

and chases (clauses 1.D.30-34);
lateral support by floors and roofs
(clauses 1.D.35-37);

movement in masonry

(clause 1.D.38);

conditions relating to external walls of
small single storey buildings and
extensions (clauses 1.D.39-42).

1.0.5—1.D.5
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1.D.6 Solid external walls, compartment walls and separating walls in coursed brickwork or
blockwork

Solid walls constructed of coursed brickwork or blockwork should be at least as thick as 1/16 of the
storey height and should follow the guidance in the table below.

Height of wall Length of wall Minimum thickness of wall
not more than 3.5 m not more that 12 m 190 mm for the whole of its height
more than 3.5 mbutnot  not more than 9 m 190 mm for the whole of its height

more than 9 m

more than 9 m but not 290 mm from the base for the height of one

more than 12 m storey and 190 mm for the rest of its height
more than 9 m but not not more than 9 m 290 mm from the base for the height of one
more than 12 m storey and 190 mm for the rest of its height

more than 9 m but not 290 mm from the base for the height of two
more than 12 m storeys and 190mm for the rest of its height

1.D.7 Solid external walls, compartment walls and separating walls in uncoursed stone,
flints etc.

The thickness of walls constructed in uncoursed stone or bricks or other burnt or vitrified material
should be at least 1.33 times the thickness recommended in clause 1.D.6.

1.D.8 Cavity walls in coursed brickwork and blockwork

All cavity walls should have leaves at least 90 mm thick and structural cavities at least 50 mm wide.
The wall ties should be at horizontal centres of 900 mm and at vertical centres of 450 mm, which is
equivalent to 2.5 ties per square metre. Wall ties should be spaced not more than 300 mm apart
vertically and within a distance of 225 mm from the vertical edges of all openings, movement joints
and roof verges. For selection of wall ties for use in a range of cavity widths refer to the table to clause
1.D.17.

For external walls, compartment walls and separating walls in cavity construction, the combined
thickness of the 2 leaves plus 10 mm should be at least the thickness required by clause 1.D.6 for a
solid wall of the same height and length.

1.D.9 Walls providing vertical support to other walls
Irrespective of the materials used in the construction, a wall thickness should be at least that of any
part of the wall to which it gives vertical support.

1.D0.10 Internal loadbearing walls in brickwork or blockwork
With the exception of separating walls, internal loadbearing walls should have a thickness at least:

(wall thickness from clause 1.D.6) / 2 less 5 mm

A wall in the lowest storey of a 3 storey building carrying load from both upper storeys however
should have a thickness as determined by the above equation or 140 mm, whichever is more.

1.0.6 —1.D.10
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1.D.11 Parapet walls
The minimum thickness and maximum height of parapet walls should be as given in the tables and
diagrams below only where access is limited (e.g. for occasional maintenance).

Cavity wall M
Max parapet height, H p Thickness
(mm) (mm)
600 t 1 + t 2 not more than 200
HP
860 t 1+ t 2 more than 200
\\
level of junction
of wall and
« T ) structural roof
Solid wall +
Max parapet height, H » Thickness S <« >
(mm) (mm)
600 t=150 Hp
760 t=190
860 t=215
Note that t must not be more than T v

N
level of junction

of wall and

< T 'sTruc‘rur'aI roof

1.D.12 Single leaf external walls
The single leaf of external walls to single storey single leaf domestic buildings and extensions should
be at least 90 mm thick, provided the recommendations of clauses 1.D.39-42 are met.

1.D.13  Modular bricks and blocks

Where brick or block dimensions are based on BS 6649: 1985, wall thicknesses recommended in this
annex should not be reduced by more than the tolerance from the work size permitted by a British
Standard for equivalent sized bricks or blocks manufactured of the same material.

1.0.11 —1.D.13
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1.D0.14 Maximum height of buildings based on wind loadings

The maximum height of a building for the site exposure conditions and wind speed should be derived
by following the procedure which is set out on the flow chart below using the wind speed map and
topographic zone diagrams below and tables 1 and 2 opposite to enable the maximum height of
building to be read off table 3 opposite.

This design guidance has been revised in accordance with ‘Wind loading on traditional
dwellings-Amendment of simplified design guidance for the Scottish Office Small Buildings Guide'
(1999) (Project number CV4071) and is based on BS 6399-2: 1997 using hourly mean wind speeds.
It should be noted that the wind speeds are derived from a different basis than in the former Small
Buildings Guide and it is important that they are only applied to the methodology within this annex.

Flow chart for deriving maximum allowable building height

Read Topographic Read Factor Factor Max
windspeed, zone from Factor, T A from S= allowable
V from map .| diagrams - from .| Table 2 | VxTxA .| building

Table 1 height
from
Table 3
Map of wind speeds (m/sec) Topographical zones for Table 1
31// - Hills and ridges
’(_’_..- > GD.
wind
. . *22}*21%{ 24— 7Z3—»
direction | S RS )
0.25 LUQA 0.4],04|, 12,
025 |,
Ly

Cliffs and escarpments

Z2 Z1 z2

wind /
direction

041L, /
|

1.D0.14 —1.D.14
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Table 1 - Factor T

Type of terrain Factor T

Zone1 Zone2 Zone3

Category 1: Nominally flat 1.00 1.00 1.00
terrain, average slope not
more than 1:20

Category 2: Moderately 1.24 1.13 1.10
steep terrain, average slope
not more than 1:5

Category 3: Steep terrain, 1.36 1.20 1.15
average slope more than 1:5

Note that outside of these zones Factor T =1.0

Table 3 - Maximum allowable building height (m)

Table 2 - Factor A

Site altitude Factor A
(m)
0 1.00
50 1.05
100 1.10
150 1.15
200 1.20
300 1.30
not more than 1.40
400

Factor S Country Sites Town Sites[1]
Distance to the coast[2] Distance to the coast[2]
<10 km 10 to 50 km >50 km <10 km 10 to 50 km >50 km

23 15 15 15 15 15 15
24 15 15 15 15 15 15
25 11 14.5 15 15 15 15
26 8 10.5 13 15 15 15
27 6 8.5 10 15 15 15
28 4.5 6.5 8 13.5 15 15
29 3.5 5 6 11 13 14.5
30 3 5 9 11 12.5
31 X 3.5 4 8 9.5 10.5
32 X 3 3.5 7 8.5 9.5
33 X X 3 6 7.5 8.5
34 X X X 5 7 8
35 X X X 4 6 7
36 X X X 3 5.5 6
37 X X X X 4.5 5.5
38 X X X X 4 5
39 X X X X 3 4
40 X X X X X 3

Notes:

1. For sites on outskirts of towns not sheltered by other buildings use heights for country sites.

2. For site nearer than 1 km to inland area of water (e.g. tidal river or loch) which extends more

than 1 km in direction of wind, distance to coast should be taken from edge of that inland

area of water.

3. x indicates that the building height is outwith the scope of the SBSG.
4, The maximum allowable building heights may be interpolated within the figures in the table.

1.0.15 Maximum allowable length and height of the wall
This annex does not deal with walls more than 12 m in length, measured from centre to centre of
buttressing walls, piers or chimneys providing restraint, or of walls more than 12 m in height (see also

table to clauses 1.D.6 and 1.D.35).

1.0.14 —1.D.15
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1.D.16 Rules of measurement for storeys, walls, panels and building heights
The height of a wall or a storey should be measured in accordance with the following diagram.

line of lateral support line of top of
to gable at ceiling gable
level l
Y /;\‘/ | A
Il 0 ' Il
X /,,/Iine of lateral support [ A
I X to gable wall along AN 1 p
v /v roof slope v .
A X A A <5 A
T T Line of base N
b C of gable \\
By underside of 2 7m max top of wall or
l l roof joist ' base of parapet
1 v |
! !
B 2.7m max
l Hi Hz Hs
| ] v | ]
T f A
A A 2.7m max
L P
ground level gl L— ] A 1
top of 2.7m max
rj foundation v v vy

Key
(a) Measuring storey heights

A is the ground storey height if the ground floor is a suspended timber floor or a structurally separate
ground floor slab

A 1 is the ground storey height if ground floor is a suspended concrete floor bearing on the external wall

B s the intermediate storey height
B1 is the top storey height for walls which do not include a gable

C s the top storey height where lateral support is given to gable at both ceiling level and along the roof
slope

D s the top storey height for walls which include a gable where lateral support is given to the gable
only along the roof slope

(b) Measuring wall heights

H 1 is the height of a wall that does not include a gable

H 2 is the height of a separating wall which may extend to the under side of the roof

H s is the height for a wall (except a separating wall ) which includes a gable

P is the height of a parapet. If the parapet height is more than 1.2 m add the height to H +

1.0.15—1.D.16
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(c) Measuring building heights
Building heights are measured from the lowest finished ground level to the highest point of the roof

These methods of measurement are unique to SBSG and distinct from schedule 4 to regulation 7.

1.D.17 Wall ties

Wall ties should follow the guidance in BS EN 845-1: 2003 and should be material references 1 or 3 in
BS EN 845 Table A1 austenitic stainless steel or non-ferrous ties. Wall ties should be selected in
accordance with the following table

Permissible type of cavity wall tie

Normal cavity Tie length (mm) [2] BS EN 845-1: 2003 tie [4]
width (mm) [1]

50 to 75 220 Types 1, 2, 3 or 4 to DD 140-2 [5] and selected on the

76 to 90 225 basis of the design loading and design cavity width

91 to 100 225[ 3]

101 to 125 250

126 to 150 275

151 t0 175 300

176 to 300 [2]

Notes:

1. Where face insulated blocks are used the cavity width should be measured from the face of
the masonry unit.

2. The embedment depth of the tie should be at least 50 mm in both leaves. For cavities wider

than 180 mm, calculate the tie length as the structural cavity width plus 125 mm and select
the nearest stock length.

3. Double triangle ties having a strength to satisfy Type 2 of DD 140-2 [5] are manufactured.
Specialist tie manufacturers should be consulted if 225 mm long double triangle format ties
are needed for 91 to 100 mm cavities.

4, Reference should also be made to DD 140-2 [5] for the selection of the type (i.e. types 1, 2, 3
or 4) which will achieve the performance levels given in DD140-2.
5. Although DD 140-2 was withdrawn on 1 February 2005, the tie user classes (types) given in

tables 1 and 3 of the latter document can continue to be used after this date.

1.0.18 Brick and block construction

Walls should be bonded and put together with mortar. Materials should be chosen from the following

list based on their intended use and for the exposure conditions likely to prevail:

a. clay bricks or blocks to BS 3921: 1985 or BS EN 771-1: 2003; or

b. calcium silicate bricks to BS 187: 1978 or BS 6649: 1985; or BS EN 771-2: 2003; or

c. concrete bricks or blocks to BS EN 771-3: 2003 or BS EN 771-4: 2003; or

d. square dressed natural stone should follow the guidance in BS 5628-3: 2006 or BS EN 771-6:
2005; or

e. manufactured stone to BS 6457: 1984 or BS EN 771-5: 2003.

1.D0.19 Compressive strength of masonry units

The minimum compressive strengths of masonry units should be derived by obtaining the Condition
(A, B or C) from the diagrams to clause 1.D.22 and reading the compressive strength from either the
table to clause 1.D.20 or the table to clause 1.D.21.

Where the masonry units have brick dimensions (337.5 mm length x 112.5 mm height) or are blocks,
the compressive strengths should be at least the values given in the table to clause 1.D.20.

1.0.16 — 1.D.19
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Where clay and calcium silicate masonry units exceed brick dimensions, the normalised compressive
strengths should be at least the values given in the table to clause 1.D.21.

Normalised compressive strengths for block sized clay and calcium silicate masonry units not to brick
dimensional format are given in the table to clause 1.D.21.

1.D0.20 Compressive strength of masonry units (N/mm°)
Masonry | Clay masonry Calcium silicate Aggregate Autoclaved Manufactured
unit units to masonry units concrete aerated conc. [stone masonry
BS EN 771-1: to BS EN 771-2: | masonry units | masonry units units
2003 2003 to BS EN 771-3: |to BS EN 771-4:| BS EN 771-5:
2003 2003 2003
Condition A[6]
Brick[3] [Group 1 Group 2| Group 1 Group 2
6.0 9.0 6.0 9.0 6.0 X
Block[4] See clause 1.D.21 2.9[7] 2.9
Condition B[6] Any unit
Brick[3] [Group 1 Group 2 | Group 1 Group 2 following the
9.0 13.0 9.0 13.0 9.0 X guidance in BS
Block[4] See clause 1.D.21 7.3[7] 7.3 EN 771-5
Condition C[6]
Brick[3] |[Group 1 Group 2| Group 1 Group 2
18.0 25.0 18.0 25.0 18.0 X
Block[4] See clause 1.D.21 7.3[7] 7.3
Notes:
1. This table applies to group 1 and group 2 units.
2. The compressive strengths (N/mmz) for masonry units described in the BS EN 771 series of
standards are mean values.
3. Brick: a masonry unit having work sizes not more than 337.5 mm in length or 112.5 mm in
height.
4, Block: a masonry unit more than either of the limiting work sizes of a brick and with a

minimum height of 190 mm. For blocks with smaller heights, excluding cuts or make up units,
the strength requirements are as for brick except for solid external walls where the blocks
should have a compressive strength of at least that shown for block for an inner leaf of a
cavity wall in the same position.
5. Group 1 masonry units have not more than 25% formed voids (20% for frogged bricks).
Group 2 masonry units have formed voids more than 25%, but not more than 55%.

NS

1.0.19 —1.D.20
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1.D.21 Compressive strength of clay and calcium silicate blocks (N/mmz)

Standard Condition Group 1 masonry units[3] Group 2 masonry units[4]

Clay masonry units to A 5.0 8.0

BS EN 771-1: 2003 and B 75 11.0

Calcium silicate masonry

units to BS EN 771-2: C 150 21.0

2003

Notes:

1. Values in this table are normalised compressive strengths (N/mmz). Compressive strengths
of masonry units should be derived according to the guidance in BS EN 772-1: 2000.

2. The table applies to clay and calcium silicate block masonry units where the block size is

more than 337.5 mm in length or 112.5 mm in height.
3. Group 1 masonry units have not more than 25% formed voids (20% for frogged bricks).
4. Group 2 masonry units have formed voids more than 25%, but not more than 55%.

1.D.21 —1.D.21
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1.D.22 Compressive strengths of masonry units in walls

1 storey Key
/ | condition A \ condition B
L [T 5
\ b\underside
\
of
Hs structural
roof
gl= | condition C
—]}]| top of
q structural floor | d
oy ot
where
H: not more than Im: condition A
where
H: more than Im: condition B
2 storey 3 storey
1k ‘\ underside | ||] covity : internal
“of : N | wall
1 Hs| | wall
H, 4 structural | internal \
; roof \ underside
{ wall \ ¢
: v - T 2 °
1 cavity ]| underside || underside structural
He ] wall | of Hs I of structural || roof
5SF | structural ] floor >
al floor 1l
\ z this wall to
top of 1l | beat least
H¢ structural Hs \ 140mm thick
[ i__2 floor ] blockwork or
| 215mm thick
this wall to’be at least - N brickwork
140 mm thick in blockwork or i To.rr)side of
215 mm thick in brickwork below — __sTr'ucTur‘aI \
ground floor level if i I O —

height H¢ is more than 1m.

Notes:

1. If Hs is not more than 2.7 m, the compressive strength of bricks or blocks should be used in walls
as indicated by the key.

2. If Hs is more than 2.7 m, the compressive strength of bricks or blocks used in the wall should be at
least Condition B, or as indicated by the key whichever is the greater.

3. If the external wall is solid construction, the masonry units should have a compressive strength of
at least that shown for the internal leaf of a cavity wall in the same position.

1.D.22 —1.D.22
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4. The guidance in the diagrams for walls of 2 or 3 storey buildings should only be used to determine
the compressive strength of the masonry units where the roof construction is of timber.

1.D.23 Mortar

Mortar should be:

a. Mortar designation (iii) according to BS 5628-3: 2005;

b. Strength class M4 according to BS EN 998-2: 2003;

c. 1:1:5 0or 6 CEM 1, lime and fine aggregate measured by volume of dry materials.

1.D.24 Lintels for openings
Proprietary steel or concrete lintels used with masonry cavity wall construction should be tested by a
notified body or justified by calculations.

1.D0.25 Maximum span of floors
The maximum span for any floor supported by a wall is 6 m, where the span is measured centre to
centre of bearing as shown on the diagrams below.

Floor member bearing on wall Floor member bearing on joist hanger

1 1
| I | wall
1 1
! |
: 1 [ floor ‘
! T
i1 floor 1 <
1 | 1 =
] J 1
|
| ( !
i |
; 1| floor span
] floor span 1 | maximum 6m
' maximum 6m I
[ centre line
1

centre line of bearing

of bearing

1.D0.26 Other loading conditions

a. Vertical loading on walls should be assumed for insitu concrete floor slabs, precast concrete floors
and timber floors designed in accordance with annex 1.F and where the bearing length for lintels is
at least 150 mm;

b. Where a lintel has a clear span not more than 1.2 m, the bearing length may be reduced to
100 mm;

c. Where lintels carry a concrete floor, the bearing length should be at least 150 mm or L s /10
whichever is the greater, where L s is the span of the lintel;

d. Differences in level of ground or other solid construction between one side of the wall and the other
should be not more than four times the thickness of the wall;

e. The combined dead load and imposed load should be not more than 70 kN/m at the base of wall
as shown below provided there is a full storey height of masonry above the upper retained level.

f. Walls should not be subject to lateral load other than from wind and that covered by clause
1.D.26b.

1.D.22 — 1.D.26
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a. Examples of ground level differences

ground

supported

floor slab
retained P
height

I

retained

height

suspended
ground floor

<—void

w

b. maximum differences in ground level

ﬂ‘l’

T
retained
height

w

ﬁ

H not more
than 1m and
not more
than 4+t

Notes:

w
Suspended to be level for
ground floor a distance of
at least 1.25H
~ *Retained
height
w
H not
T  more than
<> 1m and
not more
than 4+
retained H retained X
height height
concrete fill _|w F concW
to wall cavity,

%

w

to wall cavity

w

H not more

T1 1<
_"L |"‘r2 than 1m and

not more
Than 4(1'1+1'2)

clear wall cavity

(unfilled)

1. Floor slabs in diagrams b have been omitted for clarity and may be on either side of the walls

shown.

2. Cavity walls should be tied in accordance with the table to clause 1.D.17.
3. These recommendations apply only to circumstances where there is a full storey height of masonry
above the upper retained level.

1.D.27

Vertical lateral restraint to walls

The ends of every wall should be bonded or otherwise securely tied throughout their full height to a
buttressing wall, pier or chimney. Long walls may be provided with intermediate support dividing the
wall into distinct lengths where each distinct length is a supported wall for the purposes of this annex.
The buttressing wall, pier or chimney should provide support from the base to the full height of the

wall.

1.D.26 — 1.D.27
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1.D.28 Criteria for buttressing walls

Buttressing walls are external masonry return walls or internal walls perpendicular to the supported
wall.

The diagram below gives rules for buttressing walls. Additionally if the buttressing wall is not itself a

supported wall, its thickness T2 should be at least:

a. half the thickness required by this annex for an external wall or separating wall of similar height
and length, less 5 mm; or

b. 75 mm if the wall forms part of a dwelling and is not more than 6 m in total height and 10 m in
length; or

c. 90 mm in any other case.

Notes: Openings in a buttressing wall
1. The buttressing wall should be bonded or :

securely tied to the supported wall and at the L

other end to a buttressing wall, pier or //

chimney. . a~ buttressing
2. The length, Ls, of the buttressing wall should T wall

be at least 1/6 of the overall height, H, of the

supported wall.

3. The position and shape of the openings
should not impair the lateral support to be 3
given by the buttressing wall.

4. Openings or recesses in the buttressing wall
more than 0.1 m’ should be at least 550 mm
from the supported wall. \

5. There may be only one opening or recess not
more than 0.1 m’ at any position within
550 mm of the supported wall.

6. The opening height in a buttressing wall
should be not more than 0.9 times the floor to
ceiling height and the depth of lintel including
any masonry over the opening should be not
less than 150 mm.

7. Refer to diagram to clause 1.D.16 for
measuring the height of the supported wall.

supported
wall

1.D.29 Criteria for piers and chimneys providing restraint
a. Piers should measure at least 3 times the centre line of
thickness of the supported wall, and chimneys buttressingwall  coptre line of pier
twice the thickness, measured at right angles (alternative arrangement)
to the wall. Piers should be at least 190 mm
wide as shown opposite;
b. The cross-sectional area on plan of chimneys P . centre line
(excluding openings for fireplaces) should be :
at least the area required for a pier in the 253
same wall, and the overall thickness should be e l
supported

centre line of

at least twice the thickness of the supported
wall;

c. The buttressing wall, pier or chimney should
provide support to the full height of the wall
from base to top of wall.

1.D.28 — 1.D.29
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1.D.30 Openings, recesses, chases and overhangs

The number, size and position of openings and recesses should not impair the stability of a wall or the
lateral support provided by a buttressing wall to a supported wall. Construction over openings and
recesses should be supported.

1.D.31 Dimensional criteria

The dimensional criteria are given in the diagram and table below. Openings in walls below ground
floor should be limited to small holes for services and ventilation etc. not more than 0.1 m’and at least
2 m apart .

1.D.32 Sizes of openings and recesses

centre line of centre line of corner of two
buttressing wall pier buttressing wall pier external walls
or chimney or chimney

5 i b , H
! : P v
i opening opening recess E opening
I W1 < > Wz H W3 «—> W4 P5
.,F_lﬂ<—> p, <> p, < > P, < > <
< > outer face of
L = length of wall return wall
Notes:
1. W1+ W2 + W3 should be not more than 2L/3
2. None of W1, W2 or Ws should be more than 3 m
3. P1should be at least W1/X
4. P2 should be at least (W1+W2)/X
5. Ps should be at least (Wz2+ W3)/X
6. P4 should be at least Ws/X
7. Ps should be at least W4/X but should be at least 665 mm
8. The value of Factor X should be taken from the table below or can be given the value 6, provided

the compressive strength of the bricks or blocks (in the case of a cavity wall, in the inner leaf) is not
less than 7 N/mm’.

Value of factor X

Nature of floor span

Nature of Max roof Min thickness  Parallel Perpendicular to Perpendicular
roof span span (mm) of inner leaf of to wall wall, to wall,
wall (m) max 4.5 m max 6.0 m
Parallel to wall  Non applicable 100 6 6 6
90 6 6 6
Perpendicular 9 100 6 6 5
to wall 90 6 4 4

1.D.29 —1.D.32
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1.D.33 Chases

Chases should not:

a. if vertical, be deeper than 1/3 of wall thickness or in cavity walls, 1/3 of leaf thickness;
b. if horizontal, be deeper than 1/6 of the thickness of the leaf or wall;

c. be so positioned as to impair the stability of the wall.

Where hollow blocks are used, at least 15 mm thickness of block should be retained.

1.D.34 Overhangs

In constructing a corbelled overhang, the amount of any projection should not impair the stability of
the wall. Minor overhangs may occur at the interfaces between different masonry materials which
have minor differences in thickness provided this does not impair the stability of the wall.

1.D.35 Lateral support by roofs and floors
The walls in each storey of a building should extend to the full height of that storey, and have
horizontal lateral supports to restrict movement of the wall at right angles to its plane.

Floors and roofs should:
a. act to transfer lateral forces from walls to buttressing walls, piers or chimneys; and
b. be secured to the supported wall by connections specified in clauses 1.D.35-36.

The lateral support of walls at roof and floor levels should follow the guidance in the table below and
clauses 1.D.35-36.

Lateral support of walls

Wall type Wall length Lateral support required
Solid or cavity: any length roof lateral support by every roof forming
external wall a junction with the supported wall
separating wall or more than 3 m floor lateral support by every floor forming
compartment wall a junction with the supported wall
Internal load bearing wall (not any length roof or floor lateral support at the top of
being a separating wall or each storey

compartment wall )

Walls should be strapped to floors above ground level by tension straps as shown below to

BS EN 845-1: 2003. For corrosion resistance purposes, the tension straps should be material
reference 14 or 16.1 or 16.2 (galvanised steel) or other more resistant specifications including
material references 1 or 3 (austenitic stainless steel). The declared tensile strength of tension straps
should not be less than 8 kN.

The centres of tension straps should be not more than:
a. 2 m for ground and first floors;
b. 1.25 m above first floor level.

1.D.33 — 1.D.35
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Tension strap detail 1 Tension strap detail 2

. ' 30 x 5 mm galvanised mild
30x5 mm galvanised mild steel or other durable strap
steel or other durable strap  peld tight against masonry

wall and fixed across 3 joists

at least 1200mm long and
held tight against masonry
wall

internal leaf of external cavity
wall with lateral restraint

Tension straps need not be provided:
a. in the longitudinal direction of joists in

domestic buildings of not more than 2 storeys,
if the joists are at not more than 1.2 m centres

and have at least 90 mm bearing on the

supported walls or 75 mm bearing on a timber

wallplate at each end;
b. in the longitudinal direction of joists in

domestic buildings of not more than 2 storeys,

if the joists are carried on the supported wall
by joist hangers in accordance with BS EN

845-1: 2003 of the restraint type described in
BS 5628-1: 2005 and shown opposite and are

incorporated at not more than 2 m centres;

c. where floors are at or about the same level on

each side of a supported wall and contact
between the floors and wall is either

continuous or at intervals not more than 2 m.

Where contact is intermittent, the points of
contact should be in line or nearly in line on
plan as shown on the diagrams below.

1.0.35—1.D.35

joist blocked
to wall

-~

S

\
H
s

dwangs minimum 38 mm
width to extend
at least % depth of joist

Restraint type joist hanger

wall

joist

/ hanger
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Restraint of internal walls
floor should be at

wall  4r about the same
level on each side wall
of the wall
floor floor N K
L]
where joists are not hard up to
AN the wall blockings at not more
lateral support than 2m centres should be used
is continuous where at the same locations on both
joists are hard up sides of the wall
to the wall

1.D.36 Gable wall strapping
Gable walls should be strapped to roofs by tension straps as shown in the diagram below.

Vertical strapping at least 1 m long should be provided at eaves level at intervals not more than 2 m if
the roof:

a. has a pitch of not more than 15°; and Tens.ion STI‘Gp? if D is more
b. is not tiled or slated; and at highest point than 161 ”
c. is not of a type known by local experience to that will provide a :: , ;f‘row i
: : . i n
be resistant to wind gusts; and secure connection  resirdl here a
d. does not have main timber members spanning tension straps at hot more than
onto the supported wall at not more than not more than 2m 7 2m centres
1.2 m centres. centres
¢4
v
gable
end wall

The wall thickness, t = sum of the thicknesses of the leafs + 10 mm.

1.D.35 —1.D.36
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Effective strapping at Vertical strapping at Vertical strapping at
gable wall eaves of pitched roof eaves of flat roof

rafter fixedfo  gqch joist fixed to wall-plate

wall plate with with framing anchors
framing anchor

or truss clip

over uncut
block

2z

strap anchored to
wall and turned
over wall plate

strap anchored
to wall and rafter

1.D.37 Interruption of lateral support

Where a stair or other opening in a floor or roof is alongside a supported wall and interrupts the

continuity of lateral support:

a. the length of the opening should be not more than 3 m, measured parallel to the supported wall;
and

b. where a connection is provided by means other than by anchor, this should be provided throughout
the length of each portion of the wall situated on each side of the opening; and

c. where connection is provided by anchors, these should be spaced at not more than 2 m on each
side of the opening to provide the same number of anchors as if there were no opening; and

d. there should be no other interruption of lateral support.

1.D0.38 Movement in masonry
Max centres of movement joints
Clay brickwork 12 m centres
Calcium silicate brickwork 7.5m centres
Concrete brickwork and blockwork 6 m centres

Reference should be made to BS 8103-2: 2005, Annex B which provides general guidance for
movement joints.

1.D.39 Small single storey, single leaf buildings

This guidance applies to the following:

e single storey, single leaf extensions to domestic buildings including garages and outbuildings

e single storey, single leaf buildings forming a garage or outbuilding within the curtilage of a dwelling

The guidance is subject to the foIIowin% limitations:

a. the floor area is not more than 36 m’; and

b. the walls are solidly constructed in brickwork or blockwork using materials which comply with
clauses 1.D.17-24; and

where the floor area is more than 10 m’, the walls have a mass of at least 130 kg/mz(Note: There
is no surface mass limitation recommended for floor areas of not more than 10 m’); and

access to the roof is only for the purposes of maintenance and repair; and

the only lateral loads are wind loads; and

the maximum length or width is not more than 9 m; and.

the height of the building is not more than the dimensional criteria set out in clause 1.D.2c; and
the height of the extension is not more than the dimensional criteria set out in clause 1.D.2b; and

o

S ™o o

1.D.36 — 1.D.39
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i. the roof is braced at rafter level, horizontally at eaves level and at the base of any gable by roof
decking, rigid sarking or diagonal timber bracing, as appropriate, in accordance with the guidance
in BS 5268-3: 2006; and

j- walls are tied to the roof structure vertically and horizontally in accordance with clauses 1.D.35-37
and with horizontal lateral restraint at roof level in accordance with clause 1.D.42; and

k. the roof structure of an extension is secured to the structure of the main building at both rafter and

eaves level.

1.D.40 Size and proportions of openings

Not more than two major openings are permitted in one wall of the building or extension where a
major opening is defined as not more than 2.1 m in height with a width of not more than 5.0 m for
either a single opening or the combined width of two openings.

The only other openings permitted in a building or extension are for windows and a single leaf door.
The size and location of these openings should be in accordance with the diagram opposite and as
follows:

a. there should be no other openings within 390 mm min
2.0 m of a wall containing a major opening; <«
and

b. the aggregate size of openings in a wall not
containing a major opening should be not
more than 2.4 m’; and

c. there should not be more than 1 opening
between piers; and

d. the distance from a window or a door to a
corner should be at least 390 mm unless there
is a corner pier.

390 mm min 4 -«

wall with major

»
»

no
other openings
in this zone

1.D0.41 Wall thicknesses and piers

The walls should be at least 90 mm thick. The pier sizes (Ar x Br) should be at least 390 mm x

190 mm or 327 mm x 215 mm depending on the size of the masonry units. Isolated columns should
be at least 325 mm x 325 mm (Cc x Cc). Walls which do not contain a major opening but are more
than 2.5 m in length or height should be bonded or tied to piers for their full height at not more than

3 m centres as shown in the diagram below.

Wall without a major opening

A
B, qu( FH 90mm min

3.0m max ' 3.0m max

Walls which contain 1 or 2 major openings Wall with a single major opening
should, in addition, have piers oriented as shown BP

in the diagrams above, opposite and below. I L I
Where ties are used to connect piers to walls

they should be flat, 20 mm x 3 mm in cross AH f G

1.D.39 —1.D.41
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section in accordance with clause 1.D.17, be
placed in pairs and be spaced at not more than
300 mm centres vertically.

Key
G Structural opening width
Ap  Pier width

Bpr Pierdepth
Cc Column width and depth

For walls with one or two major openings as
shown below :

GiorG2or G 1+ G2should be not more than 5 m.

dotted line
pier indicates range

of wall positions
] BP i ] I

po et S N

more than 2.5m pier

piers
Ap

not more than 2.5m

“

Wall with two major openings

<

column

dotted line indicates
range of wall positions

~
N
N

G2

1.D.42
Walls should be tied horizontally to the roof
structure at not more than 2 m centres with
straps fixed in accordance with clauses
1.D.35-36. Where straps cannot pass through a
wall they should be secured to the masonry using
fixings and isolated columns should also be tied
to the roof structure all as shown.

1.D0.41 —1.D.42

Horizontal lateral restraint at roof level

g pier

fixing near ridge
position

fixing at isolated
column position

key to fixing
I at eaves level

x at base of gable
m along roof slope
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1.0.43 Proportions for masonry chimneys

Where a chimney is not supported by ties or securely restrained, its height, H, should be not more

than 4.5 x W where:

e W is the least horizontal dimension of the chimney measured at the same point of intersection; and

e His measured to the top of any chimney pot or other flue terminal from the highest point of
intersection with the roof surface, gutter, etc;

¢ the density of the masonry is more than 1500 kg/ms.

B ] II.I_ f
| = H H
W W

/Ievel of highest
point of
intersection

il
il
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1.E.0 Introduction
Small timber frame buildings can be designed to take into account loading conditions, limitations on
dimensions, openings, subject to restraint conditions.

The guidance for timber frame construction has been produced for use by those who have expertise
in building design and construction but not necessarily in structural engineering design. Where the
conditions or parameters fall outside the scope then specialist advice should be sought from
chartered engineers or other appropriately qualified persons.

This guidance is based on the platform frame method of timber frame construction with external
masonry cladding being the most common form of timber frame construction in Scotland. This
consists of full height timber wall panels for each storey built on to the floor below with intermediate
floors built on top of the wall panels. The roof is constructed on top of the top storey wall panels with
the masonry cladding connected to the timber panels by wall ties.

It should be noted that the guidance within this annex only relates to section 1: Structure. There are
other factors such as cavity barriers, breather membranes, thermal insulation, etc. which may be
relevant and reference should be made to the Technical Handbooks.

This annex provides guidance for timber frame wall construction for domestic buildings of not more
than 2 storeys where loading criteria for individual floors does not exceed those given in clause 1.E.5
and the total limit of loading does not exceed that given in clause 1.E.42.

There is guidance in annex 1.D: masonry walls which is relevant to this annex with respect to
masonry cladding to timber frame walls.

1.E.1  Explanation of terms
The following terms are used in addition to the definitions and explanations in Appendix A of
the Technical Handbooks

Composite action means where a timber frame wall acts together with other materials such as
masonry cladding, sheathing or lining.

Cripple stud means the vertical member in a timber framed partition or wall which supports a lintel.
Racking resistance means the ability of a partition or wall panel to resist wind loads in the plane of
the panel.

Timber frame wall means a wall constructed of timber studs acting as framing members, bracing
and wall sheathing.

Wall sheathing means a manufactured sheet which is used to provide the wall panel stiffness to
resist wind loads.

1.E.2 Wall types

This annex only provides guidance for the types of wall extending to full storey height for domestic
buildings restricted to houses of not more than 2 storeys as follows:

e external walls

e internal load bearing walls

e Separating walls

This annex should be used in conjunction with annexe 1.B; and

a. if a timber wall structure is designed in accordance with the guidance in annex 1.E, all the design
conditions in this annex should be satisfied;

b. walls should comply with the relevant recommendations of BS 5268-6.1: 1996, except regarding
the conditions given in this annex ;

c. buildings should be rectangular or square shape in plan;

d. in formulating the guidance of this annex, the worst combination of circumstances likely to arise
was taken into account;

e. if a recommendation of this annex is considered too onerous in a particular case then adequacy by
calculation should be shown in respect of the aspect of the wall which is subject to the departure

1.E.0 —1.E.2
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rather than for the entire wall;

f. the guidance given in this annex is based upon the material strengths of timber, sheathing,
plasterboard and masonry being not less than that indicated in clauses 1.E.28-40;

g. roof construction should be:
e duo or mono pitch trussed rafters with 15-45 °pitch and dead load not more than 1.04 kN/m *on

the slope;

e or flat roofs , raised tie or collared roofs in accordance with guidance in annex 1.F.

h. floor dead load should be not more than 0.5 kN/mz;

i. internal, party and external wall dead loads should be not more than 1.5 kN/m excluding masonry
cladding;

j- panel heights should be not more than 2.7 m;

k. timber frame walls should act compositely with the masonry cladding, sheathing and inner
plasterboard lining all contributing to the racking resistance.

The scope of this annex excludes buildings with point loads (e.g. from hipped ends to roofs with girder
trusses and other types of cladding such as timber).

Where point loads onto walls are required, specialist advice should be sought from chartered
engineers or other appropriately qualified persons.

Wall sheathing which provides the racking resistance to wind loading generally is the limiting factor
and this aspect should be checked prior to carrying out the remainder of the design. It is unlikely that
this guidance could be used with walls with openings more than 30% of the total wall area or for front
gable buildings where there are large openings in the shorter length walls.

1.E2—1E.2
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1.E.3 Conditions relating to the building of which the walls forms part

This annex applies only to buildings having proportions within the following limits and as shown on the

diagrams below, subject to the limits of clause 1.E.26:

a. the maximum height, H, of the building measured from the lowest finished ground level adjoining
the building to the highest point of any wall or roof must not be more than:
e 10 m for duo pitch roofs ;
e 5.5 m for mono pitch or flat roofs.

b. the height of the building, H, should not be more than twice the least width of the building, W7;

c. the height of the wing, Hz, should not be more than twice the least width of the wing, W2, when the
projection, P, is more than twice the width, Wa.

maximum height minimum width
. | H / N
not more H
than 15m
lowesT ~ W,
ground level
ht

T~

\ W1

< »

Wi not more
than 0.5H

1.E3—1.E3
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1.E.4 Maximum floor area

The guidance in this annex applies where:

o the areas of floors enclosed by structural walls on all sides are not more than 70 m z

e the areas of floors without a structural wall on one side are not more than 36 m * X

e the openings are not more than set out in clause 1.E.17;

o the number of areas of floors as above which can be connected together should be not more than
4,

Structural walls on all sides Structural walls on 3 sides

Area not more

than 70 m? Area hot
more than

36 m?

—3

— =
Area not more Area nhot

2
than 70 m more than

Area not

36 m? more than
Area not more Area not 36 m?

2
than 70 m more than

2
gm: —

1.E.5 Imposed loads on roofs, floors and ceilings
The imposed loads on roofs, floors and ceilings should not exceed those given in the table below.

Element Loading
Roof distributed load 1.00 kN/m * for spans up to 12 m
1.50 kN/m * for spans up to 6 m
Floors distributed load 2.00 kN/m “together with a concentrated load of 1.4 kN
Ceilings distributed load 0.25 kN/m together with concentrated load of 0.9 kN

1.E4—1ES5
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1.E.6  Wall structure
Wall structure should be determined according to this annex provided the following conditions are

met:

Conditions relating to
building of which wall
forms part

Outside Annex
1.E scope

building
conditions
atisfied?

Conditions relating to
wall

Are

Outside Annex
1.E scope

wall
conditions
satisfied?

No

Yes

Use clauses 1.E.7-25
wall sizing

v

Use clauses 1.E.26-50
Construction materials

Building Conditions

limitations on size and proportions of building
(clause 1.E.3);

max allowable floor areas (clause 1.E.4);
max imposed loads and wind loads (clause
1.E.13).

Wall Conditions

max allowable length and height of wall
(clause 1.E.26);

construction materials (clauses 1.E.28-40);
loading on walls (clauses 1.E.41-42);

end restraints (clause 1.E.43);

openings, notching and drilling (clauses
1.E.44-48);

lateral support by floors and roofs (clause
1.E.49);

differential movement (clause 1.E.50).

1.E.6 — 1.E.6
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1.E.7 Minimum thicknesses of external cavity walls
Masonry clad, timber frame walls should comprise masonry cladding at least 100 mm thick, 50 mm
nominal cavity width, 9 mm nominal sheathing thickness and timber studs at least 89 mm depth and
inner wall lining. Wall ties should be nailed to the vertical studs and not to the sheathing at the
following centres:
a. brickwork cladding: horizontal centres of 600 mm and vertical centres of 375 mm;
b. blockwork cladding: horizontal centres of 400 or 600 mm and vertical centres of 450 mm;
c. wall ties should also be provided, at not more than 300 mm centres vertically, within a distance of
225 mm from the vertical edges of all openings, movement joints and roof verges;
d. in exposed wind locations, the tie density would require to be increased in accordance with
BS 5268-6.1: 1996;
e. for cavity wall ties refer to clause 1.E.29.

1.E.8 Walls providing vertical support to other walls
Irrespective of the materials used, a wall should not be less in thickness than any part of the wall to
which it gives vertical support.

1.E.9 Timber frame wall sizing

Timber frame walls consist of vertical timber studs nailed to bottom and top rails to which plywood or
OSB sheathing is nailed. Wall panels are nailed to each other, to floors below and above and the roof.
Plasterboard is nailed or screwed to the studs as the internal wall lining. Openings for doors and
windows are formed by additional vertical cripple studs at the open edges supporting timber lintels.

The timber frame walls are the load bearing parts of the walls and the individual parts act as follows:

e sheathing resists the wind loads which act on the walls facing the wind while the walls at right
angles support these walls by means of the racking resistance of the sheathing (called racking or
wind walls);

o walls studs support the vertical loads (snow, floor loads and self weight of the roof, floors and
upper timber floors) and wind loads;

e cripple studs and lintels frame openings carrying the loads to the floor below;

o floors and roofs support the walls horizontally top and bottom;

e walls, roofs and floors act compositely as a robust 3 dimensional structural box giving overall
stability to the building;
masonry cladding provides secondary support to the sheathing;

e internal walls can give additional racking resistance provided they are sheathed in plywood or OSB
rather than plasterboard.

The procedure which should be followed to determine the member sizing for timber frame wall
construction is summarised in the flow chart opposite and explained in detail thereafter together with a
worked example in clause 1.E.25.
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Design Procedure Flow Chart

Assess Building Data (clause 1.E.11)

\/4

Length/ width ratio (clause 1.E.12)

Y

Assess Site Data ( clause 1.E.13)

A

y

Wall Sheathing (clause 1.E.14-19)

A\ 4

Horizontal (Wind) |

oads (clause 1.E.20)

A 4

Vertical (Snow) Loads (clause 1.E.21)

A 4

Wall Studs (clause 1.E.22)

\

y

Cripple Studs

(clause 1.E.23)

Lintels (clause 1.E.24)
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1.E.10 Wall sheathing

The wind loads are resisted and transferred to the base of the walls by the racking resistance of the
racking (or wind) wall panels. This is achieved by the sheathing to the external wall panels although
internal walls can also be used in certain circumstances.

Walls should only be considered to be racking walls and hence able to provide resistance to
wind loads if they are designed in accordance with the following racking procedure and have at least
one layer of plywood sheathing or OSB secured to the timber studs.

The flow chart below and the clauses referenced provide guidance on how to provide racking
resistance.

Racking Procedure Flow Chart

Building and Site Data (clause 1.E.11-13)

v

Altitude/Distance Category (clause 1.E.14)

v

Racking Band (clause 1.E.15)

v

Masonry cladding arrangement (clause 1.E.16)

v

Percentage Wall Openings (clause 1.E.17)

v

Panel Sheathing and Nailing (clause 1.E.18)

\ 4

No

Review parameters ( 1.E.18)

v

Internal Racking Walls (clause 1.E.19)

Yes

Yes Adopt results

No

Refer to specialist
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1.E.11  Building data

Establish the following dimensions for the building:

overall outside plan width of the building, W;
overall outside plan length of the building, L;
overall building height from ground level to
ridge, H;

panel height from underside of bottom rail to
top of top rail, H;

number of sforeys;

roof shape: duopitch, monopitch or flat;
spans of roof and floors;

lintel clear span, Ls.

Note that the height should be measured from
the lowest finished ground level adjoining the
building to the highest point of any wall or roof.

1.E.12  Length/width ratio

Determine the length/width ratio of the building plan area,

Building dimension

Duo pitch roof

RN

Mono pitch roof

"

T~

-
H H
Flat roof Opening
Ls
[e———|
lintel —[F ™
; H [€-stud
H o
14l _cripple
stud
A
w
A 4
le L nl
[< >|
=L/W, where should always be rounded

up from the derived value to the nearest 0.5 and should not be less than 1.0. It is best practice to
keep as close to 1.0 as possible.
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1.E.13 Site data

a. determine the site location of the building;

b. establish the distance of the site to the coast . (Where a site is nearer than 1 km to an inland area
of water which extends more than 1 km in the wind direction, the distance to the coast should be
taken as from the edge of the water);

establish the altitude of the site above ordinance datum;

establish the snow zone as A or B from the snow map below;

e. establish the wind speed from the wind speed map below.

oo

Snow zone map Wind speed map (m/sec)

Zohe GQ

A [ ] »

# Inverness

Aberdeen't
23

7

1.E.14  Altitude/distance category
Using the site altitude and distance to the coast, Table Altitude/distance category

from the table opposite. (m) <10 <100
0 AD1 AD1
<50 AD1 AD1
<100 AD2 AD2
<150 AD3 AD3
<200 AD4 AD3
<300 AD5 AD5
<400 ADG6 AD6
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1.E.15 Racking loads

The wind load on an external wall is supported by the racking resistance of the external walls
perpendicular to that wall. The racking resistance of the perpendicular walls are 50% of the wind load
as shown in the diagrams below.

Wind loading on to walls

wall L

—
—
— /;v
— —
—
— w
/ ;
/
/
—
/V/,
/
—
Key ) R
WL: wind load on to long wall, L o
W w wind load on to short wall, W £1|
: . . WW RW C2| RW
R w racking resistance from wall -
W, supporting 50% of the total C3|
wind load , W L, on wall L P L X
R L racking resistance from wall L "< il
supporting 50% of the total RL
wind load , W w , on wall W T T 1 T T
WL

The racking resistance, R, which each wall should provide should be read from the following tables
using the information derived above:

e overall building height from ground level to ridge, H;

roof shape from clause 1.E.11;

length/width ratio, from clause 1.E.12;

wind speed from clause 1.E.13;

altitude/ distance category, AD, from clause 1.E.14.

Tables 1-4 provide racking resistance for duo pitch roofed buildings for overall heights, H of 5.5 and
10 m for wind speeds of 23-30 m/sec;

Tables 5-8 provide racking resistance for mono pitch roofed buildings for overall heights, H of 5.5
m for wind speeds of 23-30 m/sec;

Tables 9-12 provide racking resistance for flat roofed buildings for overall heights, H of 5.5 m for wind
speeds of 23-30 m/sec.
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Racking resistance for duo pitch roofs
Table 1 Wind speed = 23 m/sec

Side [H=55m H=10.0m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 ADG6
1.0 |W R1 R2 R2 R2 R2 R2 R3 R3 R4 R5 R6 R7
L R1 R1 R2 R2 R2 R2 R4 R4 R5 R5 R6 R7
1.5 |W R3 R3 R4 R4 R5 RS5 R8 R9 R9 R11 R11 X
L R1 R1 R1 R1 R1 R2 R3 R3 R3 R4 R4 X
20 |W R4 R5 R5 R6 R7 R7 R11 R11 X X X X
L R1 R1 R1 R1 R1 R1 R2 R2 X X X X
25 |W R5 R6 R6 R7 R8 R9 X X X X X X
L R1 R1 R1 R1 R1 R1 X X X X X X
3.0 (W R6 R7 R7 R8 R9 R11 X X X X X X
L R1 R1 R1 R1 R1 R1 X X X X X X
35 W R7 R7 R8 R9 R11 RM X X X X X X
L R1 R1 R1 R1 R1 R1 X X X X X X
Table 2 Wind speed = 25 m/sec
Side [H=5.5m H=10.0m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 |W R2 R2 R2 R2 R3 RS R4 R4 R5 R6 R7 RO9
L R2 R2 R2 R2 R3 RS3 R5 R5 R6 R7 R7 RS8
1.5 |W R4 R4 R5 R5 R6 R7 R11 R11 R11 x X X
L R1 R1 R1 R2 R2 R2 R3 R4 R4 X X X
20 |W R5 R6 R7 R7 R8 R9 X X X X X X
L R1 R1 R1 R1 R1 R1 X X X X X X
25 |W R7 R7 R8 R9 R11 RM X X X X X X
L R1 R1 R1 R1 R1 R1 X X X X X X
3.0 (W R8 R8 R9 R11 R11 RM X X X X X X
L R1 R1 R1 R1 R1 R1 X X X X X X
35 |W R8 R9 R11 R11 R11  x X X X X X X
L R1 R1 R1 R1 R1 X X X X X X X
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Racking resistance for duo pitch roofs
Table 3 Wind speed = 27 m/sec

Side [H=5.5m H=10.0m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 |W R2 R2 R3 R3 R3 R4 R4 R5 R6 R7 R9 R11
L R2 R2 R2 R3 R3 R3 R6 R6 R7 R8 R9 R11
1.5 |W R5 R5 R6 R6 R7 R8 R11 R11 X X X X
L R1 R2 R2 R2 R2 R2 R4 R5 X X X X
20 [W R7 R7 R8 R9 R11 R X X X X X X
L R1 R1 R1 R1 R2 R2 X X X X X X
25 W R8 R9 R11 R11 R11  x X X X X X X
L R1 R1 R1 R1 R1 X X X X X X X
3.0 (W R9 R11 R11 R11 X X X X X X X X
L R1 R1 R1 R1 X X X X X X X X
35 W R11 R11 R11  x X X X X X X X X
L R1 R1 R1 X X X X X X X X X
Table 4 Wind speed = 30 m/sec
Side [H=5.5m H=10.0m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 W R3 R3 R3 R4 R4 R5 R5 R6 R8 R9 R11  x
L R3 R3 R3 R3 R4 R4 R7 R8 R9 R11 R11 x
1.5 W R6 R6 R7 R8 R9 R11 X X X X X X
L R2 R2 R2 R3 R3 R3 X X X X X X
20 [W R8 R9 R11 R11 R11 x X X X X X X
L R1 R1 R2 R2 R2 X X X X X X X
25 |W R11 R11 R11 x X X X X X X X X
L R1 R1 R1 X X X X X X X X X
3.0 W R11 R11 x X X X X X X X X X
L R1 R1 X X X X X X X X X X
35 |W R11 x X X X X X X X X X X
L R1 X X X X X X X X X X X
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Racking resistance for monopitch roofs
Table 5 Wind Speed = 23 m/sec

Table 6 Wind Speed = 25 m/sec

Side

H=5.5m

H=5.5m

Altitude/distance category (AD)

Altitude/distance category (AD)

AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 |W R3 R3 R3 R4 R4 RS R3 R4 R4 R5 R5 RG6
L R1 R1 R2 R2 R2 R2 R2 R2 R2 R2 R3 R3
1.5 |W R5 R6 R6 R7 R8 R9 R7 R7 R8 R9 R10 RM
L R1 R1 R1 R1 R1 R2 R1 R1 R1 R2 R2 R2
20 W R7 R8 R9 R10 R11 RM R9 R10 R11 RM X X
L R1 R1 R1 R1 R1 R1 R1 R1 R1 R1 X X
25 |W R9 R9 R10 R11 X X R11 R11 X X X X
L R1 R1 R1 R1 X X R1 R1 X X X X
3.0 (W R10 R11 R11 x X X R11  x X X X X
L R1 R1 R1 X X X R1 X X X X X
35 W R11 R11 x X X X X X X X X X
L R1 R1 X X X X X X X X X X
Table 7 Wind Speed = 27m/sec Table 8 Wind Speed = 30 m/sec
Side [H=5.5m H=55m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 |W R4 R5 R5 R6 R6 R7 R5 R6 R6 R7 R8 RS
L R2 R2 R3 R3 R3 RS3 R3 R3 R3 R4 R4 R4
1.5 |W R8 R9 R9 R10 R11 x R10 R11 RM1M1 x X X
L R1 R2 R2 R2 R2 «x R2 R2 R2 X X X
20 W R11 R11 x X X X X X X X X X
L R1 R1 X X X X X X X X X X
25 W X X X X X X X X X X X X
L X X X X X X X X X X X X
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Racking resistance for flat roofs
Table 9 Wind Speed = 23 m/sec

Table 10 Wind Speed = 25 m/sec

Side [H=5.5m H=55m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 |W R3 R3 R3 R4 R4 R5 R3 R3 R3 R4 R4 R5
L R3 R3 R3 R4 R4 R5 R3 R3 R3 R4 R4 R5
1.5 |W R6 R6 R7 R7 R8 R9 R6 R6 R7 R7 R8 R9
L R2 R2 R2 R3 R3 RS R2 R2 R2 R3 R3 R3
20 W R8 R9 R9 R10 R11 R11 R8 R9 R9 R10 R11 R11
L R1 R1 R2 R2 R2 R2 R1 R1 R2 R2 R2 R2
25 |W R9 R10 R11 R11 X X R9 R10 R11 RM X X
L R1 R1 R1 R1 X X R1 R1 R1 R1 X X
3.0 (W R11 R11 X X X X R11 R11 X X X X
L R1 R1 X X X X R1 R1 X X X X
35 W R11 x X X X X R11 x X X X X
L R1 X X X X X R1 X X X X X
Table 11 Wind Speed = 27 m/sec Table 12 Wind Speed = 30 m/sec
Side [H=5.5m H=55m
Altitude/distance category (AD) Altitude/distance category (AD)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
1.0 |W R4 R4 R4 R5 R5 R5 R4 R5 R5 R6 R6 R7
L R4 R4 R4 R5 R5 RS R4 R5 R5 R6 R6 R7
1.5 |W R7 R7 R8 R9 R9 R10 R9 R9 R10 RM R11 X
L R2 R3 R3 R3 R4 R4 R3 R3 R4 R4 R4 x
20 |W R9 R10 R11 R11 X X R11 R11 X X X X
L R2 R2 R2 R2 X X R2 R2 X X X X
25 W R11 R11 x X X X X X X X X X
L R1 R1 X X X X X X X X X X
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1.E.16 Masonry cladding arrangement

The extent to which masonry cladding contributes to the racking resistance of a timber frame wall
depends on whether or not there are masonry buttressing walls providing lateral support to the wall
cladding and the spacing of the buttressing.

Type 1 walls which are buttressed at both ends provide the best contribution through to type 3 walls
with no returns the least. The type of masonry wall should be selected from the table below.

Type 1 Type 2 Type 3
Masonry walls with buttressing  Masonry walls with buttressing Masonry walls without
walls at least 550 mm in length  walls at one end at least 550 mm buttressing walls or with
and not more than 9 m centres . in length with the other end without  buttressing walls not more
buttressing walls not more than than 550 mm length.
550 mm length and wall length
not more than 4.5 m.

£
EI
o
10
0.V

550 min
S —
—>
550 min
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1.E.17 Percentage openings in racking
The actual percentage wall openings, %O, for each wall should be assessed as set out below.

External racking wall area of the ground floor for corner of building and

Total opening area, A o, of the ground floor for a / wall \
wall = (sum of lengths x widths of all openings) .

Ao= (WixH1)+Wza2xH2)+(WsxHs)

+

The total area of openings in a wall which acts as Hi T T T i

H
a racking wall should be assessed as a
percentage of the total area of that wall : Hiy Ay A, Ag

T

Actual percentage wall opening,
%0 p =100 x A o /A Ex

> P1 H—WLHPZH&HP?’H—W?LH P4
L = length of wall

A
N

Subject to the following:

where 2 framed openings are separated by not more than 300 mm and the heights of both openings
are more than half the panel height, the area of opening should be taken as the rectangle that
encloses both openings,

i.e.ifP2<300mmthen (A1+A2)=(W1+P2+W2)xH1

where there are limited areas of alternative cladding panels such as timber cladding above doors or
windows (not exceeding 0.5 m’ ) these areas should be added to the areas of openings,

i.e. A2 = W2 x (H1 + Hz2) and As = Ws x (Hs + Ha)

where an opening is not more than 300 mm from the corner of a building and the depth of opening is
more than half the panel height and then the length of that part of the wall should be disregarded
when determining the total length of wall,

i.e. if P1 <300 mm and H1 > H/2, then L = (L — P1)
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1.E.18 Panel sheathing and nailing

The wall sheathing in combination with the nailing of the sheathing to the wall studs provides the
racking resistance in the plane of that wall as shown in the diagram in clause 1.E.15 and
combinations of sheathing and nailing can be read from the charts below using the following
information:

°
°
a.

oo

racking resistance, R , from clause 1.E.15;

percentage openings, %Oy, from clause 1.E.17;

masonry wall type from clause 1.E.16.

select the appropriate chart below based on the wall type and number of storeys:
e chart 1 provides wall sheathing for wall type 1 for 1 and 2 storey buildings;

e chart 2 provides wall sheathing for wall type 2 for 1 and 2 storey buildings;

e chart 3 provides wall sheathing for wall type 3 for 1 and 2 storey buildings;
read the walling detail options for each wall for racking resistance and percentage wall openings:
e single sheathed with 100 mm nail centres;

e single sheathed with 150 mm nail centres;

select the walling detail;

. if the percentage openings and racking bands are outwith the charts;

e reconsider the parameters particularly the percentage wall openings; or
e consider introducing an internal racking wall (refer to clause 1.E.19); or
e obtain specialist advice from chartered engineers with the appropriate skills and experience.

Chart 1 Wall Type 1 at 1 and 2 storey

s 70 @ ‘ ‘ ‘ ‘

9 :“ Perimeter nail spacing

‘Z 60 54}* -4 - Single sheathed with 100mm nail ———
2 ] ‘.\\‘ centres

o AR

> L
8§90 —= “ -©o-- Single sheathed with 150mm nail

L ]

9 ] RS centres

g 40 ] “‘\H.\\

§

&30 - N

Q) i A RN

(=3} ] . °~

_'C_S ] \'\Q ~\‘\

g 20 - S

g ] ~. \.\.

9 1 ~. .

o 7 \'\ ~-d

o 10 4 T

e 1 ~\'\ \.\'\

o T~ ~.

= ] .\'\. \.‘~\

= 0 = EnEPY

< Rl R2 R3 R4 R5 R6 R7 R8 R9 RIO R11

Racking band
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Chart 2 Wall Type 2 at 1 and 2 storey

2 70 4 S
© 5 . . .
o —‘.‘ Perimeter nail spacing
I ]
5 60 & - Single sheathed with 100mm nail |
= 4n centres
-SRI A
2 50 R o. i . I
5 RN -o-- Single sheathed with 150mm nail
2 1 RN centres
2 40 R, —
'S ] ANAN
g .
i AN
s 30 -
S N
+ i S
[t i A EREN
S 20 . IS
< 4 N, ‘o
o b ~. '~
Q. B ~. N
M) 3 ~. ~.
o 10+ O A
=} ~ T~.
g : ~\~ \.\
S SR
< O o A
Rl R2 R3 R4 R5 R6 R7 R8 R9 RIO R11
Racking band

Chart 3 Wall Type 3 at 1 and 2 storey
2 70 ¢ ‘ ‘ ‘ ‘
3 :‘.‘ Perimeter nail spacing
g 60 E«;‘. -+ - Single sheathed with 100mm nail
o 1 centres
TOERY
%’ 50 ] *}\ -o-- Single sheathed with 150mm nail
9 1 I\, centres
240 - \‘A\‘ —
S NN
o ] N
o 30 - o %
o ] NN
.FE’ ] \‘\‘\ N
g 20 - B n
& d N N
<% 5 . N
9 g0 RN
0 i ~ N«
[=} | < ~.
g ] ~\ \.\
2 . . ~.
< O o A

R1 R2 R3 R4 RB R6 R7 R8 R9 RIO R11

Racking band
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1.E.19 Use of internal walls for additional racking resistance
Internal walls can be used to provide additional racking resistance provided the following apply to

such walls:
a. support is provided by foundations at ground floor;
b. fixity to the foundations , floor or roof diaphragms is in accordance with clauses 1.E.39-40;
c. internal racking walls are sheathed as in clause 1.E.10;
d. only segments of wall at least 600 mm in length are used;
e. if the sum of the length of the racking walls varies between storeys , the length should be smallest
sum.
Key Plan where there are internal racking walls
W is the smaller dimension of the building plan P RL
L is the larger dimension of the building plan -
C is the sum of the lengths of the internal racking W £1| -
resisting walls (C=C1+C2+Ca+....) Wi Ry cyl Rw
G
< - >
< R
o1 1
WL

Determine the revised length/ width ratio of the building plan area, =L /(W+(0.5%C))

Note that should always be rounded up from the derived value to the nearest 0.5 and will be not
less than 1.0 in any case.

Internal racking walls parallel to the length, L, of the building should be ignored in the calculation of
However they can be used to enhance racking resistance in that direction to allow for an increased
percentage of openings as follows:

a.

the internal racking wall area, A i, should be split equally between each of the external racking
wall areas, A ex , which are parallel to that internal wall, allowing the percentage of openings
calculated from clause 1.E.17 to be increased using the following equations:

e revised area of opening, Aor = (Aex+ (AIn/2)) X %0

e revised percentage of openings per storey , %O p = (A or /A ex ) x 100

. read the walling detail options for each wall for racking resistance and revised percentage wall

openings from the charts to clause 1.E.18;
select the walling detail;

. if the percentage openings and racking bands are outwith the charts:

e reconsider the parameters particularly the percentage wall openings; or
e review internal racking wall arrangements; or
e obtain specialist advice from chartered engineers or other appropriately qualified persons.
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1.E.20 Wind loads

The wind loads should be derived from the wind speed map and read from the table below using the
information derived from above.

e overall building height, H from clause 1.E.11;

e distance to the coast, site altitude and wind speed from clause 1.E. 13.

Table of wind loads

Building Wind speed Site altitude, a (m)

height (ml/s) 0 a<50 50< a < 100 100< a < 150
(m)

Distance to the coast (km)
<10 <100 <10 <100 <10 <100 <10 <100

<55 23 H1 HA1 HA1 HA1 HA1 H1 H1 HA1
25 H1 H1 H1 HA1 HA1 H1 H1 HA1
27 H1 H1 H1 HA1 H2 H1 H2 H2
30 H2 H1 H2 H2 H2 H2 H3 H2
<10 23 H1 HA1 HA1 HA1 HA1 H1 HA1 HA1
25 H1 H1 HA1 HA1 H2 HA1 H2 H2
27 H2 HA1 H2 HA1 H2 H2 H2 H2
30 H2 H2 H3 H2 H3 H3 H4 H3
Building Wind speed Site altitude, a (m)
height (m/s) 150< a < 200 200< a < 300 300< a < 400

(m)

Distance to the coast (km)

<10 <100 <10 <100 <10 <100
<55 23 H1 H1 H2 H2 H2 H2
25 H2 H2 H2 H2 H3 H3
27 H2 H2 H3 H3 H4 H3
30 H3 H3 H4 H4 H5 H4
<10 23 H2 H2 H2 H2 H3 H3
25 H3 H3 H3 H3 H3 H3
27 H3 H3 H4 H3 H5 H4
30 H4 H4 H5 H5 H6 H6
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1.E.21  Vertical loads

The vertical loads should be derived from the snow zone map in clause 1.E.13 using the following
information derived from above:

¢ roof and floor spans and the number of storeys from clause 1.E.11;

e snow zone and site altitude from clause 1.E.13.

a. the imposed loads (snow) in KN/m ? is read from the table below:

Imposed roof loads ( kN/m”)

Zone Altitude Altitude Altitude Altitude
below 100 m between 100m between 200m between 260 m
and 200 m and 260 m and 400m
A 0.75 1.00 Refer to Refer to
BS 6399-3: 1988 BS 6399-3: 1988
B 1.00 1.50 1.50 Refer to

BS 6399-3: 1988

b. Read the vertical snow load category (V1-V18) from the table below:

Vertical loads at heads of panels

Maximum roof Imposed loads (kN/m’)
or floor span 0.75 1.00 1.50
(m) Roof Floor Roof+ 1| Roof Floor Roof+1| Roof Floor Roof+1
] Storey Storey Storey
[2] [3] [4] [2] [3] [4] [2] [3] [4]

1.0 V1 V1 V3 V1 V1 V3 V2 V2 V3

2.0 V4 V4 V7 V4 V4 V7 V5 V5 V7

3.0 V6 V6 V10 V6 V6 V10 V7 V7 V11

4.0 V8 V8 V12 V8 V8 V12 V9 V9 V13

5.0 V10 V10 V13 V10 V10 V14 V11 V11 V14

6.0 V10 V10 V14 V11 V11 V15 V11 V11 V15

7.0 V11 V11 V16 V11 V11 V16 V12 V12 V17

7.5 V11 V11 V17 V13 V13 V17 V13 V13 V18

Notes:

1. Roof or Floor span is the clear span between supports for a roof or a floor;

2. Imposed loads for Roof are loads onto the wallhead of first floor wall of a 2 storey building
from the roof or loads onto the wallhead of the ground floor wall of a 1 storey building from
the roof;

3. Imposed loads for Floor are loads onto the wallhead of the ground floor wall of a 2 storey
building from the first floor only where the roof does not span onto that wall;

4. Imposed loads for Roof + 1 Storey are the loads on to the wallhead of the ground floor of a 2
storey building from the roof and the first floor wall where the roof and floor span in the same
direction.
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1.E.22 Wall stud sizing

The wall studs carry the vertical and wind loads imposed on the timber frame panels and the sizes of
studs should be selected using the tables below using the information derived from above:

e wind loads (H1-5) from clause 1.E.20;

e vertical (snow) loads (V1-V18) from clause 1.E.21.

The wall stud sizes, centres and timber grade for the wall panels should be selected from the tables
below. Note that strength class C16 timber is generally used for wall studs.

Minimum wall stud sizes for timber class grade C16

Table 1 Wind load category H1 Table 2 Wind load category H2
Vertical load Timber size Centres Vertical load Timber size Centres
category (mm x mm) (mm) category (mm x mm) (mm)
V1-V11 38 x 89 400 V1-V11 38 x 89 400
V1-V7 600 V1-V5 600
V1-V18 38x 114 400 V1-V18 38x 114 400
V1-V14 600 V1-V12 600
V1-V18 38 x 140 400 V1-Vv18 38 x 140 400
V1-V18 600 V1-V18 600

Table 3 Wind load category H3 Table 4 Wind load category H4
Vertical load Timber size Centres Vertical load Timber size Centres
category (mm x mm) (mm) category (mm x mm) (mm)
V1-V9 38 x 89 400 V1-V8 38 x 89 400
V1-V3 600 V1-V5 600
V1-V17 38x 114 400 V1-V16 38x 114 400
V1-V12 600 V1-V10 600
V1-V18 38 x 140 400 V1-Vv18 38 x 140 400
V1-V18 600 V1-V16 600

Table 5 Wind load category H5

Vertical load Timber size Centres
category (mm x mm) (mm)
V1-V7 38 x 89 400

none 600
V1-V16 38x 114 400
V1-V9 600
V1-V18 38 x 140 400
V1-V15 600
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Minimum wall stud sizes for timber class grade C24

Table 6 Wind load category H1 Table 7 Wind load category H2
Vertical load Timber size Centres Vertical load Timber size Centres
category (mm x mm) (mm) category (mm x mm) (mm)
V1-V16 38 x 89 400 V1-V15 38 x 89 400
V1-V10 600 V1-V9 600
V1-V18 38 x 114 400 V1-V18 38 x 114 400
V1-V17 600 V1-V16 600
V1-V18 38 x 140 400 V1-V18 38 x 140 400
V1-V18 600 V1-V18 600
Table 8 Wind load category H3 Table 9 Wind load category H4
Vertical load Timber size Centres Vertical load Timber size Centres
category (mm x mm) (mm) category (mm x mm) (mm)
V1-V13 38 x 89 400 V1-V12 38 x 89 400
V1-V7 600 V1-V6 600
V1-V18 38 x 114 400 V1-V18 38 x 114 400
V1-Vi4 600 V1-V13 600
V1-V18 38 x 140 400 V1-V18 38 x 140 400
V1-V18 600 V1-V18 600
Table 10 Wind load category H5
Vertical load Timber size Centres
category (mm x mm) (mm)
V1-V12 38 x 89 400
V1-V5 600
V1-V18 38 x 114 400
V1-V12 600
V1-V18 38 x 140 400
V1-V18 600

Wall studs to internal racking walls should be at least 38 x 89 size, grade C16 at 600 mm centres.
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1.E.23  Cripple stud sizing
Cripple studs are connected to studs either side lintel
of an opening within a panel to provide support to
/ |+
|

a lintel above the openings as shown opposite. y X v
The sizes and numbers of cripple studs should cripple
be selected using the table below and T~ studs
using information derived from above:

reproduced by permission of TRADA

¢ lintel span from clause 1.E.11;
e vertical load (V1-V18) from clause 1.E.21;

Select the cripple stud sizes, numbers of sections and timber grade for the lintel spans from the tables

below;

a. the number of cripple studs from the table is the number of studs in addition to the wall studs on
each side of the opening;

b. all cripple studs should be of the same strength class and size;

c. strength class C16 timber is generally used for cripple studs;

d. x indicates that more than 3 cripple studs are needed and specialist advice should be obtained.

Minimum cripple stud sizes and numbers
Table 1 Timber of strength class grade C16

Vertical load Lintel span (m)
1.240 1.800 2.475
Stud size 38x89 38x114 38x140 | 38x89 38x114 38x140 | 38x89 38x114 38x140
(mm x mm)
VA1 1 1 1 1 1 1 1 1 1
V2 1 1 1 1 1 1 1 1 1
V3 1 1 1 1 1 1 1 1 1
V4 1 1 1 1 1 1 2 1 1
V5 1 1 1 1 1 1 2 1 1
V6 2 1 1 2 1 1 2 1 1
V7 2 1 1 2 1 1 2 1 1
V8 2 1 1 2 1 1 2 1 1
V9 2 1 1 2 1 1 2 1 1
V10 2 1 1 2 1 1 3 2 1
V11 2 1 1 3 2 1 3 2 1
V12 2 1 1 3 2 1 X 2 2
V13 2 1 1 3 2 1 X 2 2
V14 3 2 1 X 2 2 X 3 2
V15 3 2 1 X 2 2 X 3 2
V16 3 2 1 X 2 2 X 3 2
V17 3 2 1 X 3 2 X 3 2
V18 3 2 1 X 3 2 X 3 2
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Table 2 Timber of strength class grade C24

Vertical load Lintel span (m)
1.240 1.800 2.475
Stud size 38x89 38x114 38x140 | 38x89 38x114 38x140 | 38x89 38x114 38x140
(mm x mm)
V1 1 1 1 1 1 1 1 1 1
V2 1 1 1 1 1 1 1 1 1
V3 1 1 1 1 1 1 1 1 1
V4 1 1 1 1 1 1 2 1 1
V5 1 1 1 1 1 1 2 1 1
V6 1 1 1 2 1 1 2 1 1
V7 2 1 1 2 1 1 2 1 1
V8 2 1 1 2 1 1 2 1 1
V9 2 1 1 2 1 1 2 1 1
V10 2 1 1 2 1 1 3 1 1
V11 2 1 1 3 1 1 3 2 1
V12 2 1 1 3 2 1 X 2 2
V13 2 1 1 3 2 1 X 2 2
V14 3 2 1 3 2 2 X 3 2
V15 3 2 1 3 2 2 X 3 2
V16 3 2 1 3 2 2 X 3 2
V17 3 2 1 X 3 2 X 3 2
V18 3 2 1 X 3 2 X 3 2
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1.E.24 Lintel sizing

Lintels provide support to openings and are supported by cripple studs at either end as shown on the
diagram to clause 1.E.23. The sizes and numbers of sections for lintels should be selected using the
table below using the information derived from above.

e lintel span from clause 1.E.11;

e vertical load (V1-V18) from clause 1.E.21.

Select the lintel sizes, numbers of sections and timber grade from the tables below:

a. the lintel span is the clear distance between support points of the cripple studs;

b. timber of strength class C24 is generally used for lintels;

c. all lintels should be of the same strength class and size;

d. 2 x 38 x 190 means 2 lintels 38 mm wide by 190 mm deep are required to satisfy the loading
condition;

e. x indicates that more than 3 sections are needed to make up a lintel, or steel inserts (e.g. flitch
beams) and specialist advice should be obtained.

Minimum lintel sizes and numbers of sections
Table 1 Timber of strength class grade C16
Vertical load Lintel span (m)
1.240 1.800 2.475
Stud size 38x 38x 44x 44x 44x | 38x 44x 44x 44x 44x | 44x 44x 44x
(mmxmm) | 140 190 190 220 240 | 190 140 190 220 240 | 190 220 240
V1 2
V2
V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15
V16
V17
V18

N
N
X

X X X X X X X X X X X X NDNDNMNDNDN
X X X X X X X X X X X X

X X X X X X X X NDDNDNDN

X X X X X X NN

X W W WWNhN

X X X X X X X X X X X X X X X X DN
X X X X X X X X X X X X X X X X
X X X X X X X X WWwX X X XDNDN
X X X X X X X X X X NDNDNMNDNDN

X X X X X W Www

X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X W WX X x
X X X X X X X X X WWwwXXDNMNpoND
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Table 2 Timber of strength class grade C24

Vertical load Lintel span (m)
1.240 1.800 2.475

Stud size 38x 38x 44x 44x 44x | 44x 44x 44x 44x | 44x 44x  44x
(mmxmm) | 140 190 190 220 240 | 140 190 220 240 | 190 220 240

VA1
V2
V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15
V16
V17
V18

N
N
N

X X X X X X X X X X X X NDNMNDNMNDNMNDN
X X X X X X X X NDNDNDNDN

X X W W WXDNNDN

X X X X X X X X X X X X NDNDNMNDNMDDN
X X X X X X X X X X NDN

X X X X WX X X NN

X X X WX NMNDNDN

X X X X X X X X X X X X NDNMNDNMNDNMDDN
X X X X X X X X X WDNDN

X X X X X X WWdN

W w X X X DN
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1.E.25 Example
Site Data
Distance to coast km 15
Altitude, a m 150
Snow zone AorB A
Wind speed m/s 23.5
Building Data
Width, W m 7.5
Length, L m 7.6
Height to eaves m 55
Storeys No 2
Building height, H m 7.5
Roof shape duo/mono/flat  duo
Panel height, H m 2.4

A

A A
£
L(% Y o (=
N~ ) e B
<
y y v
¢ 75m ———

Racking
Wall type = 1

Number of storeys = 2

From table to clause 1.E.14, altitude/distance category
For ground floor:

W=75m

internal racking wall, resisting wind onto building width, C

internal racking wall, resisting wind onto building length, D

For first floor:

internal racking wall, resisting wind onto building width, C

internal racking wall, resisting wind onto building length, D

Adopt lesser values giving: C

Length/width ratio

From table 4 for

D

=L/ (W+0.5x%xC)=7.6/ (7.5 + 3.6) =0.68 < 1.0. Therefore adopt

= 1.0, AD3 category and wind speed of 23 m/sec,
Racking bands are : For side W = R4 and for side L = RS

A

Ground Floor

L=7.6bm

v

D:-2.7m

2T

3.3m (C;-2.5m
2.5m

G
Cs

D;-1.4m
D3 = 1.9m

W=75m

L=7.6m

A

v

Ds-4.1m

-2.4m

Ca

Ds-4.1m

Cé = 2.4m

-2.4m

Cs

= AD3

=C1+C2+C3=83m
=D1+D2+D3=6.0m

=C4++Cs5+Cs=7.2m
=D4++Ds

From the above parameters the initial wall options are as shown in the table below

(before allowing for the effect of internal racking walls)
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Side Racking band  Wall options Allowable % opening /
(From Chart 1 to clause 1.E.18) level per side

w R4 1. Single sheathed with 100 mm nail centres 19
2. Single sheathed with 150 mm nail centres 14

L R5 1. Single sheathed with 100 mm nail centres 15

2. Single sheathed with 150 mm nail centres 10

In accordance with clause 1.E.19, % openings in the external walls may be increased:

Width walls:
Effective area of external racking wall, Aex =7.5mx24m=18m°’

Effective area of internal racking walls, An =7.2mx24m=17.28m 2

Area of allowable opening per level, Aor = (Aex+ (AIN/2)) % %Op

For example, consider side W, option 1: single sheathed with 100 mm nail centres:
Aop = (18+(17.28/2)) x 19 %

Aor=51m°
Therefore, %0 =(5.1/18)x 100 = 28 %
Length walls: Aex =76mx24m=1824m°

An=60mx24m=144m"”
Aor =(Aex+(AIN/2))x %0

For example consider side L, option 5: single sheathed with 100 mm nail centres:
Aocr=(1824m’+ (144 m’/2))x 15 %

Aor=382m"
Therefore, %0, =(3.82/18.24) x 100 =21 %
The table can therefore be revised as follows allowing for internal racking walls effect.
Side Racking band  Wall options Allowable % opening /
(From Chart 1 to clause 1.E.17) level per side
w R4 1. Single sheathed with 100 mm nail centres 28
2. Single sheathed with 150 mm nail centres 21
L R5 1. Single sheathed with 100 mm nail centres 21

2. Single sheathed with 150 mm nail centres 14

Wall studs
From table to 1.E.20, wind load category is H1
From table 1.E.21, imposed load =1.00 kN/m * leading to vertical load category = V17

From table 1 to 1.E.22 select 38 x 140, grade C16 wall stud at 600 mm centres

Cripple studs

For load V17 and 1.2 m opening, table 1 to 1.E.23 gives 1 no. 38 x 140 cripple studs grade C16 each
side of opening

Lintels
For load V17 and 1.2 m opening, table 2, to 1.E.24 gives 3 no 44 x 220, grade C24 lintels
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1.E.26 Maximum allowable length of wall and building height
This annex does not deal with walls longer than 9 m, measured from centre to centre of buttressing
walls, or of buildings with an overall height more than 10 m.

1.E.27 Rules of measurement for storeys, walls, panels and heights
The height of a wall or a storey should be measured in accordance with the following diagram.

line of top of
gable

g 1

V‘
L

_ “line of lateral support
Il 7R to gable wall along r'oof\
24 slove
r & \ i A /, AV *
5 T N3 Line of base \\
C 8 underside of of gable ‘r\ £ wall
' roof joist 2.7m max op ot wa
l l ........... panel height
o — il
AL 7 ——1 |
Tk 2/ 1
B 2.7m max
panel height
|- v H Ha Hs
—Tif | : |
A M 2.7m max
| l panel height
LA~ N v
ground level N4 —— 1 A o
%«f’ y 1 top of 2.7m max
Pj ‘!,_founda‘l'ion v v VvV vV
L 1 L
Detail 1 Detail 2 Detail 3
panel height
l panel
helghT <_f|00r' JIOO"'
- deck ioist deck head
Joist J binder
"~ sole height
plate panel height
panel height
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Key
(a) Measuring storey heights

A is the ground storey height if the ground floor is a suspended timber floor or a structurally separate
ground floor slab

A1 is the ground storey height if the ground floor is a suspended concrete floor bearing on the
external wall

B is the intermediate storey height
B1 is the top storey height for walls which do not include a gable

C is the top storey height where lateral support is given to the gable at both ceiling level and along
the roof slope

D is the top storey height for walls which include a gable where lateral support is given to the gable
only along the roof slope

(b) Measuring wall heights
H1 is the height of a wall that does not include a gable

H: is the height of a separating wall which may extend to the under side of the roof

Hs is the height for a wall (except a separating wall) which includes a gable

(c) Measuring timber panel heights
Panel heights are measured from the underside of the bottom rail to the top of the top rail

(d) Measuring building height
Building heights are measured from the lowest finished ground level to the highest point of the
roof

Note that these methods of measurement are unique to SBSG and distinct from regulation 7.
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1.E.28 Construction materials

The construction materials and methods are restricted to those materials, timber strength classes,
specifications and dimensions which are most commonly used in Scotland for simple platform timber
frame buildings as shown in the diagram below.

Typical timber frame wall panel

top rail stud depth plus sheathing
panel length AV

panel height

sheathing

plastic tape or similar locates stud
positions for wall tie fixing
breather membrane (may be

site or factory fixed )

bottom rail
studs

dwang (if required may be site
or factory fixed)

reproduced by permission of TRADA

1.E.29 Wall ties
Wall ties should be in accordance with the guidance in BS EN 845-1: 2003 and be material references
1 or 3in BS EN 845-1: 2003 Table A1 austenitic stainless steel.

The type of tie should be selected by reference to DD 140-2: 1987 type 5 (timber frame) or type 6
(timber frame high movement) to permit vertical downward movement of timber frame in relation to
the masonry cladding of 6 mm/ storey height.

Reference should also be made to clause 1.D.17 for selection of wall ties regarding cavity width and
embedment details.
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1.E.30 Masonry Cladding
A typical masonry clad timber frame wall is illustrated below.

cavity barrier or batten cripple stud to support
for fixing window I lintel over ceiling
verticaldpe internal wall lining
d thermal insulation
wang to
indow openin studs
w P 9 sheathing

breather membrane
flexible wall tie, nailed to studs

4 bottom rail
sole plate
vented cavity dpg@;}f,
. I “Y/{“? 1()$2
masonry cladding ) g
finished ground level —3 S
\V S
N\%
inner leaf of

brickwork or

floor dpm lapped over wall
concrete block

and dressed under dpc

reproduced by permission of TRADA

1.E.31  Brick and block construction

Brick and block used as masonry cladding should be in accordance with annex 1.D and should be in
accordance with the guidance in BS 5628-1: 2003, BS 5628-2: 2003 and BS 5628-3:2003, at least
100 mm thick with a minimum density of 7.36 kN/m’.

1.E.32 Mortar
Mortar used in masonry cladding should be in accordance with annex 1.D.

1.E.33 Lintels for masonry cladding

Proprietary steel or concrete lintels used with masonry cladding to timber frame construction should
be tested by a notified body or justified by calculations. Under no circumstances should any part of
the masonry walls be supported by the timber frame.

1.E.34 Timber members
All structural timber members should be dry graded and marked with the timber species and grade
combinations to satisfy strength classes C16 or C24 to BS 5268-2: 2002.

Normally strength class C16 is used for all members except lintels which are normally strength class
C24. Care should be taken where different strength class timber has been used in the design that the
correct classes are used for the members specified.

The cross sectional dimensions given in this annex are:

a. CLS or ALS sizes in accordance with BS EN 336: 2003, table NA.5 to tolerance class 2; or

b. equivalent timbers with dimensions in accordance with BS EN 336: 2003, table NA.4 to tolerance
class 2 (but should not have lesser dimensions to those in a. above).

Although 38 mm widths are provided in the tables above for studs, cripple studs and lintels 44 mm
width timbers are commonly used to provide an increased width to which plasterboard can be fixed.
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Bottom and top rails, sole plates and head binders should be the same cross sectional dimensions
and strength classes as the wall studs.

1.E.35 Wall sheathing
Plywood used as sheathing to timber frame should be 9.5 mm minimum thickness of species and
grade as defined in BS 5268-2: 2002, Bonding Class 2 or 3 to BS EN 314-2: 1993.

Oriented Strand Board used as sheathing to timber frame should be at least 9.0 mm thick, Type 3
(OSB3): load bearing boards for use in humid conditions to BS EN 300: 2006.

Plasterboard used as wall linings should be 12.5 mm minimum thickness for stud centres not more
than 600 mm to BS 8212: 1995.

1.E.36 Fasteners

All structural fasteners should be corrosion resistant and checked for compatibility with preservative,
treatments used and any other metalwork with which they are in contact. Nails should be
manufactured from mild or stainless steel and be of round head or “D” head configuration to the
diameter and length stated.

Ground floor fasteners should be stainless steel or galvanised.

1.E.37 Fabrication
Timber members in wall panels should be at least 38 mm x 89 mm rectangular section with linings
fixed to the narrower face, with ends cut square.

Wall studs should be spaced at not more than 600 mm centres and should be vertically aligned to
coincide with the floor joists and roof trusses.

Masonry cladding should be constructed on to the building foundation and tied back to the timber
frame structure with a cavity width of 50 mm between the inside face of the masonry cladding and the
outer face of the timber frame wall.

1.E.38 Composite action

Timber frame walls should be considered to act compositely if they are constructed in accordance

with clauses 1.E.37 and 1.E.39, ensuring that sheathings and linings are nailed to all perimeter and

intermediate timber members as on the diagram below and as follows:

a. sheathing edges should be backed by and nailed to timber framing at all edges; and

b. where sheathing is nailed to studs, the nails should be at least 7 mm from the edge of the board or
the face of the stud; and

c. for plasterboard linings, nails should be at least 10 mm from formed board edges and at least
13 mm from ends of the board at centres not more than 150 mm; and

d. internal walls which are lined with plasterboard should be connected to the wall studs at the same
perimeter nail centres as for external sheathing material; and

e. fixing of perimeter studs to sheathing,1, should be at the centres derived from clauses 1.E.10-19;
and

f. fixing of intermediate studs to sheathing, 2, should be at not more than twice the centres of the
perimeter nailing.
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Perimeter and intermediate nailing diagram

v : 1

1.E.39 Wall panel connections

To ensure that wall panels are able to resist overturning forces they should be combined to form

lengths of wall as follows:

a. tops and bottoms of individual wall panels should be linked by head binders and sole plates
respectively that are continuous across panel joints including at junctions of the same dimensions
as the top and bottom rails as in clause 1.E.40; and

b. sole plates should be secured to either the concrete floor slab or the header joists in the case of a
timber ground floor or the header joists of the intermediate floor; and

c. header plates should be secured to the header joists of the intermediate floor or the roof trusses;
and

d. faces of end studs of contiguous panels should be fixed such that any vertical shear is transferred
as in clause 1.E.40; and

e. all edges including those to openings for windows, doors, etc. other than at the bases of door
openings and small openings should be supported by timber members having a thickness not less
than the thickness of the studs; and

f. where a secondary board is fixed on the same side of a wall as the primary sheathing then the nail
lengths given in clause 1.E.40 should be increased to take account of the additional thickness; and

g. panels above and below openings should be fixed such that the horizontal forces are transferred in
the plane of the panel above and below openings by 3.35 mm nails of length 75 mm at 300 mm
centres.
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1.E.40

Nailing and fixing schedule

Item

Recommended fixing

Foundations

Sole plate to under building

Mechanical fixings at 600 mm centres rated at 4.7 kN shear
resistance

Holding down straps
providing at least 3.5 kN of
resistance.

Stainless steel strap 30 mm x 2.5 mm attached to stud by 6 no. 3.36
mm x 65 mm ring shank nails at 2.4 m centres, at every opening
and at the end studs of a wall attaching the strap to the stud and
placing the L-shaped end of the strap under the masonry cladding
creating the holding down resistance

Wall panels

Top rail of panels to head
binders

Tops of individual wall panel members linked by member continuous
across panel joints secured with 4.0 mm x 90 mm galvanised wire
nails, 2 nails between stud centres

Sole plate to ring beam/ joist

4.0 mm x 90 mm galvanised wire nails, 2 nails between stud
centres.

Bottom rail to sole plate

4.0 mm x 90 mm galvanised wire nails, 2 nails between stud
centres.

Wall panel stud to wall panel
stud

4.0 mm x 90 mm galvanised wire nails at 600 mm centres each
side staggered.

Header plate to intermediate
floor

4.0 mm x 90 mm galvanised wire nails at 300 mm centres. Nails
skewed externally through rimboard into headbinder and internally
skewed through the headbinder into the joists .

Sheathing to perimeter studs

3.1 mm x 50 mm wire nails at 100 or 150 mm centres as calculated

Intermediate studs to sheathing

3.1 mm x 50 mm wire nails at twice perimeter centres

Studs to plasterboard

2.65 mm x 40 mm smooth shanked galvanised flat round headed
nails at 150 mm centres

Top and bottom rails to studs

2 no 4.0 mm x 90 mm nails end fixed

Spandrel panels to wall panel
head

4.0 mm x 90 mm galvanised wire nails, 2 nails between stud
centres.

Multi-cripple studs should be secured to each
other with 3.1 mm x 64 mm galvanised ringshank
nails at 400 mm centres, staggered mid distance
between edge and centreline, with no nail closer X

than 60 mm to end of studs.

=

X
400 mm

w

Lintels should be secured to each other with =

3.1 mm x 75 mm galvanised screws or X X X

3.1 mm x 75 mm galvanised ringshank nailsat  4hH-—"-"—-—-—-—-—-—- -
staggered mid distance X X X X
between edge and centreline, with no screw
closer than 60 mm to end of lintel.

300 mm centres,
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1.E.41 Maximum span of floors

The maximum span for any floor supported by a 4 floor span max 7.5m
wall should be 7.5 m, where the span is — packer floor
measured centre to centre of bearing as F deck
opposite. Where spans exceed 7.5 m

intermediate load bearing walls can be used.

~ head binder

i
i

<l masonry
1
i

reproduced by permission of TRADA

1.E.42 Other loading conditions

a. vertical loading on walls from timber floors and flat roofs designed in accordance with annex 1.F,
timber roof trusses;

b. combined dead load and imposed load should be not more than 70 kN/m at base of wall;

c. timber frame walls should commence above ground level and therefore are not subject to lateral
loads other than from wind.

1.E.43 End restraint

The wind load is resisted primarily by transfer directly to the foundations at the base of the wall and by
the racking resistance of the timber frame supporting walls, the load having been transferred via the
floor and ceiling diaphragms.

The ends of every wall should be securely tied throughout their full height to the walls which are
providing the racking resistance.

The external walls which are perpendicular to the walls which are subject to the wind load provide
lateral support and should be designed as racking walls.

Internal walls can be used to provide additional racking resistance as in clause 1.E.19.

1.E.44 Openings, notching and drilling
The number, size and position of openings should not impair the stability of a wall or the lateral
support afforded to a supported wall. Construction over openings should be supported.

1.E.45 Framing of openings

Loads over openings in timber frame wall panels lintel

are carried independently by timber lintels which

should be supported by cripple studs as shown y A A4 y I# R

below. | /cr‘ipple

studs

reproduced by permission of TRADA

1.E.40 — 1.E.45
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1.E.46 Dimensional criteria for openings
The dimensional criteria are given in the diagram to clause 1.E.17.

Openings in walls below ground floor should be limited to small holes for services and ventilation etc.
not more than 0.1 m” and at least 2 m apart.

1.E.47 Small unframed openings

The size and position of small openings above ground floor level should be restricted as follows:

a. not more than 250 mm in diameter or in length of side; and

b. the clear distance between openings should be at least the greatest dimension of the openings;
and

c. the clear distance between the edge of sheathing and the edge of any opening should be at least
the greatest dimension of the opening; and

d. not more than one such opening should occur in any one 600 mm width of sheathing or lining.

Smaller unframed openings may occur to a greater extent, but their aggregate opening area should
be not more than the total area of opening given in item a. and the position of these openings should
be as above.

1.E.48 Notching & drilling

Holes should be within the limits set out opposite b 0.25H
and as follows:
, _ / 0.4H
* holes should be drilled at the neutral axis; holes on
* holes should be at least 300 mm apart. dj centreline only
d/j hole diameter

There should not be any notching of wall studs, J/” not greater than
cripple studs or lintels.

Pp H - 0.25 D and not

N

:\\fQ % closer than

[
g 0.4H 300 mm
T 0.25H

NP

max hole diameter D/ 4

Holes should be within the limits set out opposite and as follows:
e holes should be drilled at the neutral axis;
e holes should be at least 300 mm apart.

There should not be any notching of wall studs, cripple studs or lintels.

1.E.49 Lateral support by roofs and floors

The wall panels in each storey of a building should extend to the full height of that storey, and be

connected to the floors and roofs to provide diaphragm action and transfer lateral forces from the

walls to the racking walls and:

a. the floor deck of intermediate floors should be fixed directly to the top faces of the joists; and

b. for pitched roofs, the plasterboard ceiling of the top storey should be fixed directly under the roof,
together with the roof bracing as recommended in clause 1.B.2; and

c. be secured to the supported wall by connections recommended in clause 1.E.40;

d. spandrel panels should be tied into roof bracing with dwangs placed between vertical elements of
the spandrel at a level to accommodate the bracing elements fixed by at least 3.1 mm x 75 mm
screws (refer to clause 1.B.2).

1.E.46 — 1.E.49
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1.E.50 Differential movement
Allowance should be made for differential movement between timber and masonry construction
particularly vertical movement between timber frame walls and masonry cladding or stair enclosures.
The allowances shown below are based upon:

a.
b.
c.

d.

conventional platform frame construction; and
concrete ground floor; and

intermediate floor joists not more than 200 mm
depth; and

installed timber moisture content of 20%
drying to 10%.

allowance at eaves
and verge

15 mm - two storeys
8 mm - single storey

11 mm at bottom of —»
openings at first
floor level

3 mm at bottom of
openings at ground '
floor level

If timber ground floors are used, 8 mm should be added to all of the allowances shown above.

For a timber frame extension which is connected to an existing traditional masonry wall, the roof to
the extension should be supported on a timber bearer connected to the existing wall to minimise the
differential movement between the existing and new construction.

1.E.49 —1.E.50
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1.F.0  Introduction
This annex applies only to domestic buildings but restricted to houses of not more than 3 storeys.

1.F1  Explanation of terms

The following terms are used in annex 1.F in addition to the definitions and explanation of
terms in Appendix A of the Technical Handbooks

Trimming joist means a joist which for part or all of its length forms the edge of an opening (such as
a stair well) and supports the end of a trimmer joist.

Trimmer joist means a joist supported at one or both ends by a trimming joist and supporting the
ends of trimmed joists.

1.F.2 The use of this annex
This annex should be used in conjunction with annex 1.B. The guidance given in this annex assumes
that:
a. the dead loads and imposed loads to be supported by the floor, ceiling or roof of which the member
forms part, are not more than the values given in the notes to the diagrams and tables; and
b. the species and grade of timber for the strength class to which the table to clause 1.F.3 relates is
either as in clause 1.F.3 for more common species, or as in the more comprehensive tables of
BS 5268-2: 2002; and
c. that floorboarding is in accordance with BS 1297: 1987 or moisture resistant wood chipboard type
P5 in accordance with BS EN 312: 2003; and
d. the strength classes, species, grades and species combinations are as defined in
BS 5268-2: 2002; and
e. the cross sectional dimensions are:
e CLS or ALS sizes in accordance with BS EN 336: 2003, Table NA.5, tolerance class 2;
e equivalent timbers to dimensions in accordance with BS EN 336: 2003, Table NA .4, tolerance
class 2 but at least the dimensions above

The tables do not apply where these dimensions have been reduced in the case of the tables to
clause 1.F.9 by planing and in the case of the tables to clause 1.F.10 by planing or regularising. For
timber of North American origin the tables only apply as indicated to surfaced sizes unless the timber
has been resawn to BS EN 336: 2003.

Bearing areas and workmanship should be in accordance with BS 5268-2: 2002. Refer also to
clauses 1.D.35-37 or clause 1.E.49 respectively for masonry and timber frame walls.

Where trussed rafters are used, reference should be made to BS 5268-3: 2006 for design and bracing

recommendations subject to the following:

a. joints should be by means of punched metal plates with integral teeth; and

b. rafter types should be restricted to prefabricated duo or mono pitch fink trussed rafters; and

c. roof plan shape should be either square or rectangular; and

d. the roof space is not for living accommodation; and

e. roof members which impose point loads onto walls (e.g. hip and girder trusses) should not be used
without specialist advice from chartered engineers or appropriately qualified persons; and

f. members of trussed rafters should not be cut, trimmed, notched or otherwise altered.

1.F.0 —1.F.2
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1.F.3 Common species/grade combinations satisfying the strength classes
Grades to satisfy strength
Species Origin  Grade rule C16 C24
All species listed in this BS EN 519: 1995 machine graded to C16 machine graded to
table C24
Imported Redwood BS 4978: 1996 GS SS
or Whitewood
Douglas Fir, Larch, UK BS 4978: 1996 SS X
British Pine,British Spruce
Douglas Fir-Larch, Canada BS 4978:1996 GS SS
Hem-Fir,Spruce-Pine GS SS
-Fir, Sitka spruce GS SS
Douglas Fir-Larch Canada NLGA[2] Joist & plank No 1 & 2 Joist & plank select
Structural L.F. No 1 & 2 Structural L.F. select
Hem-Fir Joist & plank No 1 & 2 Joist & plank select
Structural L.F. No 1 & 2 Structural L.F. select
Spruce-Pine-Fir Joist & plank No 1 & 2  Joist & plank select
Structural L.F. No 1 & 2 Structural L.F. select
Sitka spruce Joist & plank select X
Structural L.F.
Douglas Fir-Larch, Hem- Canada MSR][2] 1450f-1.3E 1800f-1.6E
Fir, Spruce-Pine-Fir 1450f-1.3E 1800f-1.6E
DOUgIaS Fir-Larch USA BS 4978: 1996 GS SS
Hem-Fir,Southern GS SS
Pine,Spruce-Pine-Fir GS SS
Western Whitewoods SS X
Douglas Fir-Larch, USA NGRDL[2] Joist & plank No 1 & 2 _
Hem-Fir Structural L.F. No 1 & 2 Joist & plank select
Structural L.F. select
Spruce-Pine-Fir
Joist & plank No 1 & 2 Joist & plank select
Structural L.F. No 1 & 2 Structural L.F. select
Western Whitewoods Joist & plank select X
Structural L.F.
Southern Pine Joist & plank No 3 Joist & plank select
Stud grade
Douglas Fir-Larch, Hem- USA MSRI[2] 1450f-1.3E 1800f-1.6E
Fir, Southern Pine,
Spruce-Pine-Fir
Notes:
1. The species/grade combinations given in this table are for particular use with the other tables
in this annex and for the cross section sizes given in those tables.
2. The grading rules for American and Canadian Lumber are those approved by the American
Lumber Standards Board of Review and the Canadian Lumber Standards Accreditation
Board respectively.
3. Comprehensive tables for species/grade combinations for strength classes are given in BS

5268-2: 2002

1.F.3 —1.F.3
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1.F.4 Notches and holes

Floor and flat roof joists

Notches and holes in simply supported floor and flat roof joists should be within the following limits:
a. holes should only be drilled at the neutral axis; and

b. notches and holes should be at least 100 mm apart horizontally; and

c. notches may be at the top or bottom of a joist but not coinciding.

notch locations hole locations
b/8 0.25L max 0.4L max .| hole notch
max 0.07L min 0.07L min| <100 mm
v gaisd
— < |4
4 neutral | 1 <« Y-

o e 2 -G —-—-FC

axis
e Thole dia
holes not closer I? max D/4
/ than 3 x dia L
\

l V‘

clear span, L

Raised tie and collared roof members
Notches and holes should not be cut in rafters, ties, collars or hangers.

Trussed rafter members
Members of trussed rafters should not be cut, trimmed, notched or otherwise altered.

1.F.5 Strutting to joists

Floor joists spanning more than 2.5 m should be strutted by one or more rows of solid timber strutting
as listed in the following table. Solid timber strutting should be at least 38 mm thick extending at least
3/4 depth of joist.

Joist span (m) Number of rows of strutting Position
Less than 2.5 none N/A
25t04.5 1 at mid span
more than 4.5 2 at 1/3 span

1.F.3 —1.F.5
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1.F.6 Dead floor and roof loads
The table below gives indications of typical dead loads on floors and roofs.

Construction Dead load (kN/m’)
Floors

Floor boards, 12.5 mm plasterboard 0.22

Floor boards, 19 mm plasterboard 0.27
Floating floor, 18 mm plywood deck, 100 mm quilt insulation, 0.66

12.5 mm plasterboard and 19 mm plasterboard

Flat roofs

3 layer felt, 120 mm rigid insulation, vapour layer, 18 mm plywood decking 0.38

and 12.5 mm plasterboard

13 mm chippings, 3 layer felt, 120 mm rigid insulation, vapour layer, 0.63

22 mm plywood decking and 12.5 mm plasterboard
Pitched roof
Concrete tiles, battens and sarking 0.75

Note that the above are based on 600 mm joist centres and excludes the weight of the joists,
partitioning and rafters.

1.F.7 Imposed roof loads including snow

The map opposite indicates the zones within
Scotland where the snow loading should be not
more than the values in the table below,
depending on geographical location and altitude.

This guidance applies only to pitched and flat roofed structures with the roof on one level only, within
the limits set out on the tables to clauses 1.F.9-13, provided that there are no other buildings within
1.5 m of its perimeter but does not apply to trussed rafter roofs.

For all other circumstances, reference should be made to BS 6399-3: 1988.

1.F.6 —1.F.7
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Imposed roof loads (kN/m’)

Zone Altitude below 100 m Altitude between Altitude between
100m and 200 m 200 m and 260 m
A 0.75 1.00 Refer to BS 6399-3: 1988
B 1.00 1.50 1.50

1.F.8 Spans, sizes and centres for timber members

The following table refers to further tables and diagrams with accompanying notes that give spans,
sizes and centres for certain timber floor, flat roof and pitched roof members. In clauses 1.F.9-13 all
spans, except those for floorboards, are measured as the clear dimensions between supports.

Key to tables relating to timber members

Construction Timber Table number for strength classes
members C16 C24

Floors Joists 1.F.9 1.F.9

Flat roofs - access for maintenance only Joists 1.F.10 1.F.10

Flat roofs - full access allowed Joists 1.F.11 1.F.11

Raised tie roofs All 1.F12 1.F12

Collared roofs All 1.F.13 1.F.13

1.F.9 Floor joists
The tables below give sizes, centres and spans for floor joists which should support the dead loads
given in the tables and an imposed load not more than 1.5 kN/m”:

a. partition loads have not been allowed for (refer floor joist floor joist
to clause 1.F.16); centres
b. softwood tongued and grooved floorboards, if thickness of <

supported at joist centres of up to 450 mm, flooring
should be at least 16 mm thick; and if
supported at wider centres not more than
600 mm, should be at least 19 mm thick;

¢. wood chipboard, type P5, if supported at joist
centres of not more than 450 mm, should be
at least 18 mm thick and if supported at wider
centres up to 600 mm, should be at least support

22 mm thick;

d. floor joists selected from these tables may be
used for intermediate floors in timber frame
construction but will require header joists
around the perimeter;

e. T & G chipboard flooring should be fixed by
3.35 mm x 65 mm angular ring shank nails at
200 mm centres around the perimeter and
300 mm centres intermediately and glued with
PVA adhesive between boards and joists to
boards to prevent creaking (per BS 8103-3:
1996).

~]

floorboard span clear span of

floor joists

1.F.7 —1.F9
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Permissible clear spans, in metres, of joists supporting floors with no partitions
Timber strength class C16

Size of joist Dead load not more Dead load more than 0.25 | Dead load more than 0.50
(mm x mm) than 0.25 kN/m’ but not more but not more
than 0.50 kN/m’ than 1.25 kN/m’
Joist centres (mm)

400 450 600 400 450 600 | 400 450 600
BS EN 336: 2003 sizes
38 x 97 1.83 1.69 1.30 1.72 1.56 1.21 1.42 1.30 1.04
38 x 122 2.48 2.39 1.93 2.37 2.22 1.76 1.95 1.79 1.45
38 x 147 2.98 2.87 2.51 2.85 2.71 2.33 2.45 2.29 1.87
38 x 170 3.44 3.31 2.87 3.28 3.10 2.69 2.81 2.65 2.27
38 x 195 3.94 3.75 3.26 3.72 3.52 3.06 3.19 3.01 2.61
38 x 220 4.43 4.19 3.65 4.16 3.93 3.42 3.57 3.37 2.92
47 x 72 1.32 1.23 0.94 1.27 1.15 0.89 1.09 0.99 0.78
47 x 97 2.02 1.91 1.58 1.92 1.81 1.46 1.67 1.53 1.23
47 x 122 2.66 2.56 2.30 2.55 2.45 2.09 2.26 2.08 1.70
47 x147 3.20 3.08 2.79 3.06 2.95 2.61 2.72 2.57 217
47 x 170 3.69 3.55 3.19 3.53 3.40 2.99 3.12 2.94 2.55
47 x 195 4.22 4.06 3.62 4.04 3.89 3.39 3.54 3.34 2.90
47 x 220 4.72 4.57 4.04 4.55 4.35 3.79 3.95 3.74 3.24
63 x 97 2.32 2.20 1.92 2.19 2.08 1.82 1.93 1.84 1.53
63 x 122 2.93 2.82 2.57 2.81 2.70 2.45 2.53 243 2.09
63 x 147 3.52 3.39 3.08 3.37 3.24 2.95 3.04 2.92 2.58
63 x 170 4.06 3.91 3.56 3.89 3.74 3.40 3.50 3.37 2.95
63 x 195 4.63 4.47 4.07 4.44 4.28 3.90 4.01 3.85 3.35
63 x 220 5.06 4.92 4.58 4.91 4.77 4.37 4.51 4.30 3.75
75 x 122 3.10 2.99 2.72 2.97 2.86 2.60 2.68 2.58 2.33
75 x 147 3.72 3.58 3.27 3.56 3.43 3.13 3.22 3.09 2.81
75x 170 4.28 413 3.77 4.11 3.96 3.61 3.71 3.57 3.21
75 x 195 4.83 4.70 4.31 4.68 4.52 413 4.24 4.08 3.65
75 x 220 5.27 5.13 4.79 5.11 497 4.64 4.74 4.60 4.07
CLS/ALS sizes
38 x 89 1.62 1.46 1.12 1.50 1.36 1.05 1.26 1.15 0.91
38 x 140 2.84 2.73 2.40 2.72 2.59 217 2.33 2.15 1.75
38 x 184 3.72 3.56 3.09 3.53 3.33 2.90 3.02 2.85 2.47
38 x 235 4.71 4.46 3.89 4.43 4.18 3.64 3.80 3.59 3.1

1.F.9 —1.F.9
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Permissible clear spans, in metres, of joists supporting floors with no partitions
Timber strength class C24

Size of joist Dead load not more Dead load more than 0.25 | Dead load more than 0.50
(mm x mm) than 0.25 kN/m’ but not more but not more
than 0.50 kN/m’ than 1.25 kN/m’
Joist centres(mm)

400 450 600 400 450 600 | 400 450 600
BS EN 336: 2003 sizes
38 x 97 1.94 1.83 1.59 1.84 1.74 1.51 1.64 1.55 1.36
38 x 122 2.58 2.48 2.20 2.47 2.37 2.08 2.18 2.07 1.83
38 x 147 3.10 2.98 2.71 297 2.85 2.59 2.67 2.56 2.31
38 x170 3.58 3.44 3.13 3.43 3.29 2.99 3.08 2.96 2.68
38 x 195 4.10 3.94 3.58 3.92 3.77 3.42 3.53 3.89 3.07
38 x 220 4.61 4.44 4.03 4.41 4.25 3.86 3.97 3.82 3.46
47 x 72 1.40 1.32 1.14 1.35 1.27 1.10 1.22 1.16 1.01
47 x 97 2.14 2.03 1.76 2.03 1.92 1.68 1.80 1.71 1.50
47 x 122 2.77 2.66 242 2.65 2.55 2.29 2.38 2.27 2.01
47 x 147 3.33 3.20 2.91 3.19 3.06 2.78 2.87 2.75 2.50
47 x 170 3.84 3.69 3.36 3.67 3.54 3.21 3.31 3.18 2.88
47 x 195 4.39 4.22 3.85 4.20 4.05 3.68 3.79 3.64 3.30
47 x 220 4.86 4.73 4.33 4.71 4.55 414 4.26 4.10 3.72
63 x 97 243 2.32 2.03 2.31 219 1.93 2.03 1.93 1.71
63 x 122 3.05 2.93 2.67 2.92 2.81 2.55 2.63 2.53 2.27
63 x 147 3.67 3.52 3.21 3.50 3.37 3.07 3.16 3.04 2.76
63 x 170 4.21 4.06 3.70 4.04 3.89 3.54 3.64 3.51 3.19
63 x 195 4.77 4.64 4.23 4.61 4.45 4.05 417 4.01 3.65
63 x 220 5.20 5.06 4.73 5.05 4.91 4.56 4.68 4.51 4.1
75x 122 3.22 3.10 2.83 3.09 2.97 2.71 2.78 2.68 2.43
75 x 147 3.86 3.72 3.39 3.70 3.57 3.25 3.34 3.22 2.93
75x170 4.45 4.29 3.91 4.27 4.1 3.75 3.86 3.71 3.38
75x 195 4.97 4.83 4.47 4.82 4.69 4.29 4.41 4.25 3.86
75 x 220 5.42 5.27 4.93 5.25 5.11 4.78 4.88 4.74 4.35
CLS/ALS sizes
38 x 89 1.71 1.62 1.40 1.63 1.54 1.34 1.46 1.39 1.20
38 x 140 2.96 2.84 2.58 2.83 2.72 2.47 2.54 2.44 217
38 x 184 3.87 3.72 3.38 3.70 3.56 3.23 3.33 3.20 2.90
38 x 235 4.85 4.71 4.31 4.70 4.54 412 4.24 4.08 3.70
1.F10 Joists for flat roofs with access only for the purposes of maintenance or repair

The tables below give sizes, centres and spans
for flat roof joists designed for access only for
maintenance which should support the dead
loads given in the tables and an imposed load
not more than 0.75 kN/m® or an imposed

concentrated load of 0.9 kN.

1.F.9 —1.F.10

roof
joist
support

span of roof joist
roof joists @zﬁr‘es

the tables are for a
slope of not more than
10° from the horizontal
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Permissible clear spans, in metres, of joists for flat roofs with access only for maintenance or
repair purposes
Timber strength class C16

Size of joist Dead load not more Dead load more than 0.25 | Dead load more than 0.50
(mm x mm) than 0.25 kN/m but not more but not more
than 0.50 kN/m’ than 1.25 kN/m’
Joist centres(mm)

400 450 600 400 450 600 | 400 450 600
BS EN 336: 2003 sizes
38 x 97 1.74 1.72 1.67 1.67 1.64 1.58 1.61 1.58 1.51
38 x 122 2.37 2.34 2.25 2.25 2.21 2.1 2.16 211 2.01
38 x 147 3.02 297 2.85 2.85 2.80 2.66 2.72 2.66 2.51
38x 170 3.63 3.57 3.37 3.41 3.34 3.17 3.24 3.17 2.98
38 x 195 4.30 4.23 3.86 4.03 3.94 3.63 3.81 3.72 3.45
38 x 220 4.94 4.76 4.34 4.64 4.49 4.09 4.38 4.27 3.88
47 x 72 1.27 1.26 1.23 1.23 1.21 1.18 1.19 1.18 1.13
47 x 97 1.92 1.90 1.84 1.84 1.81 1.74 1.77 1.74 1.65
47 x 122 2.60 2.57 247 247 243 2.31 2.36 2.31 219
47 x 147 3.30 3.25 3.12 3.12 3.06 2.90 2.96 2.90 2.74
47 x 170 3.96 3.89 3.61 3.72 3.64 3.40 3.53 3.44 3.23
47 x 195 4.68 4.53 413 4.37 4.28 3.89 4.14 4.04 3.70
47 x 220 5.28 5.09 4.65 4.99 4.81 4.38 4.75 4.58 417
63 x 97 219 2.16 2.09 2.09 2.06 1.97 2.01 1.97 1.87
63 x 122 2.95 2.91 2.79 2.79 274 2.61 2.66 2.61 247
63 x 147 3.72 3.66 3.44 3.50 3.43 3.25 3.33 3.26 3.07
63 x 170 4.44 4.35 3.97 4.16 4.07 3.74 3.95 3.85 3.56
63 x 195 5.14 4.96 4.54 4.86 4.69 4.28 4.61 4.47 4.07
63 x 220 5.77 5.57 5.10 5.46 5.27 4.82 5.21 5.02 4.59
75x 122 3.17 3.12 3.00 3.00 2.94 2.80 2.86 2.80 2.65
75 x 147 3.98 3.92 3.64 3.75 3.67 3.44 3.56 3.48 3.27
75x 170 4.74 4.58 419 4.44 4.33 3.96 4.21 4.11 3.77
75 x 195 5.42 5.23 4.79 5.13 4.95 4.53 4.89 4.72 4.31
75 x 220 6.00 5.87 5.38 5.76 5.56 5.09 5.50 5.30 4.85
CLS/ALS sizes
38 x 89 1.54 1.53 1.48 1.48 1.46 1.41 1.43 1.41 1.35
38 x 140 2.84 2.79 2.68 2.68 2.63 2.51 2.56 2.51 2.37
38 x 184 4.01 3.94 3.64 3.76 3.68 3.43 3.56 3.48 3.25
38 x 235 5.27 5.08 4.63 4.98 4.79 4.36 4.73 4.56 4.14

1.F.10 —1.F.10
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Permissible clear spans, in metres, of joists for flat roofs with access only for maintenance or
repair purposes
Timber strength class C24

Size of joist Dead load not more Dead load more than 0.25 | Dead load more than 0.50
(mm x mm) than 0.25 kN/m but not more but not more
than 0.50 kN/m’ than 1.25 kN/m’
Joist centres (mm)

400 450 600 400 450 600 | 400 450 600
BS EN 336: 2003 sizes
38 x 97 1.84 1.82 1.76 1.76 1.73 1.66 1.69 1.66 1.59
38 x 122 2.50 2.46 237 2.37 2.33 2.22 227 2.22 2.1
38 x 147 3.18 3.13 3.00 3.00 2.94 2.79 2.85 2.79 2.64
38 x170 3.81 3.75 3.50 3.58 3.51 3.30 3.40 3.32 3.12
38 x 195 4.51 4.40 4.01 4.22 413 3.78 3.99 3.90 3.59
38 x 220 5.13 4.95 4.51 4.85 4.67 4.25 4.59 4.44 4.04
47 x 72 1.35 1.33 1.30 1.30 1.28 1.24 1.26 1.24 1.19
47 x 97 2.03 2.00 1.94 1.94 1.91 1.83 1.86 1.83 1.74
47 x 122 2.74 2.70 2.60 2.60 2.55 243 2.48 2.43 2.30
47 x 147 3.47 3.42 3.26 3.27 3.21 3.04 3.1 3.04 2.87
47 x 170 4.15 4.08 3.76 3.89 3.81 3.54 3.69 3.61 3.36
47 x 195 4.88 4.70 4.29 4.58 4.44 4.05 4.33 4.22 3.85
47 x 220 5.48 5.29 4.83 5.18 5.00 4.56 4.94 4.76 4.33
63 x 97 2.31 2.28 2.20 2.20 2.16 2.07 211 2.07 1.97
63 x 122 3.10 3.05 2.93 2.93 2.88 2.74 2.80 2.74 2.59
63 x 147 3.90 3.84 3.58 3.67 3.60 3.38 3.49 3.41 3.21
63 x 170 4.65 4.51 412 4.35 4.26 3.89 413 4.03 3.70
63 x 195 5.33 5.15 4.71 5.05 4.87 4.45 4.82 4.64 4.24
63 x 220 5.98 5.78 5.30 5.67 5.47 5.00 5.41 5.22 4.76
75x 122 3.33 3.27 3.14 3.14 3.08 2.93 2.99 293 2,77
75 x 147 417 4.10 3.78 3.92 3.84 3.57 3.73 3.64 3.40
75x 170 4.92 4.75 4.35 4.64 4.50 4.11 4.40 4.29 3.92
75 x 195 5.61 5.42 4.97 5.32 5.14 4.70 5.08 4.90 4.48
75 x 220 6.00 6.00 5.59 5.97 5.77 5.28 5.70 5.50 5.04
CLS/ALS sizes
38 x 89 1.63 1.62 1.57 1.57 1.55 1.49 1.51 1.49 1.42
38 x 140 2.99 2.94 2.82 2.82 277 2.63 2.69 2.63 2.49
38 x 184 4.21 413 3.79 3.94 3.85 3.57 3.73 3.64 3.39
38 x 235 5.47 5.28 4.81 5.17 4.98 4.54 4.92 4.74 4.31

1.F.10 — 1.F.10
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1.F.11  Joists for flat roofs access not limited to maintenance or repair purposes

The tables below give sizes, centres and spans span of roof joist
for flat roof joists designed for access not limited roof joists @zl‘rr-es

to maintenance or repair purposes which should
support the dead loads given in the Tables and
an imposed load not more than 1.5 kN/m* or an
imposed concentrated load of 1.8 kN.

the tables are for a
slope of not more than
support] ' 10° from the horizontal

roof
joist

1.F.11 —1.F.11



domestic | structure | annex 1.F | timber floors and roof members | 2007

Permissible clear spans, in metres, of joists for flat roofs with access not limited to
maintenance or repair purposes
Timber strength class C16

Size of joist Dead load not more Dead load more than 0.25 | Dead load more than 0.50
(mm x mm) than 0.25 kN/m’ but not more but not more
than 0.50 kN/m’ than 1.25 kN/m’
Joist centres(mm)

400 450 600 400 450 600 | 400 450 600
BS EN 336: 2003 sizes
38 x 97 1.21 1.20 1.18 1.18 1.16 1.13 1.15 1.13 1.09
38 x 122 1.80 1.79 1.74 1.74 1.71 1.65 1.68 1.65 1.57
38 x 147 2.35 2.33 2.27 2.27 2.25 2.18 2.21 2.18 2.09
38 x170 2.88 2.85 2,77 2,77 274 2.64 2.68 2.64 2.53
38 x 195 3.47 3.43 3.29 3.33 3.28 3.16 3.21 3.16 3.02
38 x 220 4.08 4.03 3.71 3.90 3.84 3.56 3.75 3.68 3.43
47 x 72 0.87 0.86 0.85 0.85 0.84 0.83 0.83 0.83 0.80
47 x 97 1.44 1.43 1.40 1.40 1.36 1.36 1.38 1.36 1.21
47 x 122 2.00 1.99 1.94 1.94 1.93 1.87 1.89 1.87 1.81
47 x 147 2.60 2.58 2.51 2.51 248 2.40 2.44 2.40 2.31
47 x 170 3.18 3.14 3.06 3.06 3.02 2.91 2.95 2.91 2.78
47 x 195 3.82 3.78 3.54 3.66 3.61 3.40 3.52 3.46 3.28
47 x 220 4.48 4.38 3.99 4.27 4.20 3.83 4.10 4.03 3.70
63 x 97 1.67 1.66 1.63 1.63 1.61 1.57 1.59 1.57 1.53
63 x 122 2.31 2.29 2.24 2.24 2.21 215 217 215 2.07
63 x 147 2.98 2.95 2.87 2.87 2.84 2.74 2.78 2.74 2.63
63 x 170 3.62 3.59 3.41 3.48 3.43 3.28 3.36 3.30 3.16
63 x 195 4.34 4.29 3.90 4.15 4.08 3.75 3.99 3.92 3.62
63 x 220 5.00 4.82 4.39 4.82 4.64 4.22 4.62 4.48 4.08
75x 122 2.50 2.48 242 242 2.40 2.32 2.35 2.32 2.24
75 x 147 3.23 3.19 3.1 3.1 3.07 2.96 3.00 2.96 2.84
75x 170 3.91 3.87 3.61 3.75 3.69 3.47 3.61 3.55 3.35
75 x 195 4.66 4.53 413 4.45 4.36 3.97 4.28 4.20 3.84
75 x 220 5.28 5.09 4.65 5.09 4.90 4.47 4.92 4.74 4.32
CLS/ALS sizes
38 x 89 1.04 1.03 1.01 1.01 1.00 0.98 0.99 0.98 0.95
38 x 140 2.19 217 212 212 210 2.04 2.07 2.04 1.94
38 x 184 3.21 3.17 3.08 3.08 3.04 2.93 2.98 2.93 2.80
38 x 235 4.45 4.36 3.96 4.24 4.18 3.80 4.07 4.00 3.65

1.F11 —1.F.11
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Permissible clear spans, in metres, of joists for flat roofs with access not limited to
maintenance or repair purposes
Timber strength class C24

Size of joist Dead load not more Dead load more than 0.25 | Dead load more than 0.50
(mm x mm) than 0.25 kN/m’ but not more but not more
than 0.50 kN/m’ than 1.25 kN/m’
Joist centres (mm)

400 450 600 400 450 600 | 400 450 600
BS EN 336: 2003 sizes
38 x 97 1.37 1.36 1.34 1.34 1.33 1.30 1.31 1.30 1.26
38 x 122 1.91 1.90 1.86 1.86 1.84 1.79 1.81 1.79 1.73
38 x 147 2.49 2.46 2.40 2.40 2.38 2.30 2.33 2.30 2.21
38x 170 3.04 3.01 2.93 2.93 2.89 2.79 2.83 2.79 2.67
38 x 195 3.66 3.62 3.43 3.51 3.46 3.29 3.38 3.33 3.18
38 x 220 4.30 4.25 3.86 4.10 4.04 3.71 3.94 3.87 3.58
47 x 72 0.98 0.98 0.97 0.97 0.96 0.94 0.95 0.94 0.92
47 x 97 1.53 1.52 1.49 1.49 1.48 1.44 1.46 1.44 1.40
47 x 122 212 2.10 2.06 2.06 2.04 1.98 2.00 1.98 1.91
47 x 147 2.75 2.73 2.66 2.66 2.62 2.54 2.57 2.54 2.44
47 x 170 3.35 3.32 3.22 3.22 3.18 3.06 3.1 3.06 2.93
47 x 195 4.03 3.98 3.68 3.85 3.80 3.54 3.71 3.64 3.42
47 x 220 4.71 4.56 415 4.49 4.39 3.99 4.31 4.23 3.85
63 x 97 1.77 1.75 1.72 1.72 1.71 1.66 1.68 1.66 1.61
63 x 122 244 242 2.36 2.36 2.34 2.27 2.30 2.27 2.18
63 x 147 3.15 3.12 3.03 3.03 2.99 2.89 2.93 2.89 277
63 x 170 3.82 3.78 3.54 3.66 3.61 3.41 3.53 3.47 3.29
63 x 195 4.56 4.45 4.06 4.36 4.29 3.90 4.19 4.11 3.77
63 x 220 5.19 5.00 4.56 5.00 4.82 4.39 4.84 4.66 4.24
75x 122 2.64 2.26 2.56 2.56 2.53 2.45 2.48 2.45 2.36
75 x 147 3.40 3.36 3.25 3.27 3.23 3.1 3.16 3.1 2.98
75x 170 4.11 4.07 3.75 3.94 3.88 3.61 3.79 3.73 3.49
75 x 195 4.79 4.70 4.29 4.67 4.53 4.13 4.49 4.38 3.99
75 x 220 5.48 5.28 4.83 5.28 5.09 4.65 5.11 4.93 4.49
CLS/ALS sizes
38 x 89 1.20 1.20 1.18 1.18 1.17 1.15 1.16 1.15 1.12
38 x 140 2.32 2.30 2.25 2.25 2.22 2.16 219 2.16 2.08
38 x 184 3.39 3.35 3.24 3.25 3.21 3.09 3.14 3.09 2.95
38 x 235 4.69 4.54 412 4.46 4.36 3.96 4.28 4.20 3.82

1.F.11 —1.F.11
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1.F12 Raised tie roof

The tables below give member sizes for raised tie roofs designed for access limited to maintenance or
repair purposes which should support dead load not more than 0.75 kN/m” and an imposed load not
more than 1.5 kN/m” for truss centres of not more than 600 mm and a span not more than 5 m.

ridge

sarking

rafters
tie joist
A 4

w
Q
1
[8)]
5/
—
7
/4
1

maximum span 5 m

>
I~ g
Timber of strength class C16
Rafter size (mm x mm) Tie joist size (mm x mm) Max h (mm)
47 x 220 47 x 220 575
47 x 195 47 x 195 450
47 x 195 47 x 195 325
Timber of strength class C24 (TR26)
Rafter size (mm x mm) Tie joist size (mm x mm) Max h (mm)
47 x 170 or 38 x 195 47 x 170 or 38 x 195 575
38 x 195 38 x 195 450
38 x 195 38 x 195 325
Notes:
1. roof bracing should be in accordance with BS 5268-3: 2006; and
2. masonry walls should be cavity walls in accordance with annex 1.D; and
3. connection details should be as in clause 1.F.14; and
4. rafters to be tied down to walls in accordance with clause 1.E.40.

1.F12 —1.F.12
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1.F.13 Collared roof

The tables below give member sizes for collared roofs designed for access limited to maintenance or
repair purposes which should support dead loads not more than 0.75 kN/m* and imposed load not
more than 1.5 kN/m” for truss centres not more than 600 mm and a span not more than 7.5 m.

Roof space is for access only with an imposed load on to the ceiling ties of not more than 0.25 kN/m”
together with a concentrated load of 0.9 kN and does not include for water tanks.

A ridge
sarking
- rafTers
H
H/2 * collars
/ hangers
vAL L N\
Bl * el
/ | walkway
1 ceiling tie
. » maximum span 7.5 m o
" g
Timber of strength class C16
Centres Rafter size Ceiling tie Collar size Hanger size
(mm) (mm x mm) (mm x mm) (mm x mm) (mm x mm)
400 47 x 147 47 x 147 47 x 97 47 x 97
450 47 x 195 47 x 195 47 x 122 47 x 122
600 47 x 220 47 x 220 47 x 147 47 x 147
Timber of strength class C24 (TR26)
Centres Rafter size Ceiling tie Collar size Hanger size
(mm) (mm x mm) (mm x mm) (mm x mm) (mm x mm)
400 47 x 147 47 x 147 47 x 97 47 x 97
450 47 x 147 47 x 147 47 x 122 47 x 122
600 47 x 195 47 x 195 47 x 147 47 x 147
Notes:

hoN=

roof bracing should be in accordance with BS 5268-3: 2006; and
masonry walls should be cavity walls in accordance with annex 1.D; and
connection details should be as in clause 1.F.14; and

trusses to be tied down to walls in accordance with clause 1.E.40.

1.F.13 —1.F.13
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1.F.14 Connection details for raised tied and collared roofs

Connections for raised and collared roofs should be:

e 450 mm rafter centres: 38 mm diameter double sided toothed connector and M10, grade 4.6 bolts
should be used; or

e 600 mm rafter centres: 51 mm diameter double sided toothed connector and M12, grade 4.6 bolts
should be used.

1.F15 Openings for stairs
Where openings in floors are required for stairs:
a. the perimeter of the opening should be supported on all sides by load bearing walls; or
b. the floor joists should be strengthened by means of additional joists and trimmers as follows:
e doubling up the trimming joists either side of the openings in floors parallel to the floor joists and
connecting them together (e.g. nailed) over the full length of the joists and supporting
similarly other joists at either end (i.e. using joist hangers or built-in);
¢ installing trimmer joists perpendicular to floor joists comprising two joists (of similar size to the
trimming joists) joined together and supported by means of joist hangers connected to the
trimming joists.

The plan size of openings for stairs should be not more than 2.70 m parallel to the floor joists by 1.15
m perpendicular to the floor joists.

1.F16  Supports to non load-bearing partitions

Provided lightweight partitions comprising timber studs lined on each side with 12.5 mm plasterboard

are used the following should be provided:

a. where the partition is parallel to the floor joists and directly above a floor joist, an additional joist
should be used alongside the main joist;

b. where the partition is parallel to the floor joists but not directly above a floor joist, an extra joist
should be used below the partition;

c. where the partition is perpendicular to the floor joists and the joists are at no more than 600 mm
centres no additional supports are required.

1.F.14 — 1.F.16
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Introduction

2.0

Relevant authority

2.0.1 —2.0.2

201 Aims

Life safety is the paramount objective of fire safety. Domestic buildings
should be designed and constructed in such a way that the risk of fire is
reduced and, if a fire does occur, there are measures in place to restrict the
growth of fire and smoke to enable the occupants to escape safely and for
fire-fighters to deal with fire safely and effectively.

In the event of an outbreak of fire, it is important that the occupants are
warned as soon as possible. The guidance to standard 2.11 provides
recommendations for the installation of alarm and detection systems in
domestic buildings.

Property protection is not covered by building regulations. However the
added benefit of some life safety measures will provide a degree of property
protection. The building regulations are concerned with the protection of
people from the dangers inherent in buildings, rather than protecting the
owners of buildings from any economic loss which might occur. Therefore it is
important for designers and owners of buildings to understand that following
this guidance will not necessarily provide sufficient fire protection from the
total destruction of the building and the subsequent economic loss. Although
beyond the scope of this guidance, the adoption of good fire safety practices
should be encouraged to reduce the risk of fire occurring in the first place.
Fire prevention will not only save lives but will reduce environmental pollution.

The standards and guidance in this section are designed to work together to
provide a balanced approach for fire safety. Where a building element,
material, component, or other part of a building is covered by more than one
standard, the more demanding guidance should be followed.

In order to achieve these objectives, the building elements, materials,
components or other parts of the building identified in the guidance should
follow the appropriate performance levels that are recommended throughout
the guidance.

Guidance in this Technical Handbook may not be appropriate for the
following buildings or parts of a building as they are rarely designed and
constructed:
a. those containing a basement storey with a storey area more than 200 m’;
b. those containing a basement storey at a depth of more than 4.5 m;
C. those2 containing flats or maisonettes with a communal room more than

60 m’;
d. those containing catwalks, openwork floors or escalators;
e. those containing places of special fire risk;
f. those with a storey at a height of more than 60 m.

In the case of sub-clauses a. to e. above and in the case of a mixed use
building containing non-domestic and domestic accommodation, reference
should be made to the Technical Handbook for non-domestic buildings as
well as the guidance contained in this Handbook.

In the case of sub-clause f. above, the alternative approach described in
clause 2.0.6 should be used.

2.0.2 Explanation of terms

Relevant authority in this section means a fire and rescue authority which is
not specified in a scheme made under section 2(1) of the Fire (Scotland) Act
2005 or a joint fire and rescue board constituted by such a scheme.
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Flats or maisonettes

Protected routes of
escape

External areas

Circulation areas

Rainscreen cladding
and overcladding

Sleeping deck

Plant storeys

For the purposes of this guidance a flat or maisonette entered only from the
open air at ground level and with no storey at a height of more than 4.5 m
should be regarded as a house and follow the guidance accordingly.

Protected routes of escape includes: flat roofs and access decks (clause
2.9.6), gallery floors wholly or partly enclosed below (clause 2.3.1), protected
lobbies (clause 2.9.19), protected zones (clause 2.9.20), protected
enclosures (clause 2.9.21 and clause 2.9.31), external escape stairs (clause
2.9.22), basements (clause 2.9.23 and clause 2.9.28) and alternative exits
(clause 2.9.32). This list is not exhaustive and is not intended to cover all
parts of a building providing protected routes of escape. For example,
separating walls and separating floors also protect routes of escape but are
covered by the guidance to standard 2.2.

A roof, an external balcony or an enclosed courtyard open to the external air,
where the area is more than 8 m’ and to which there is access for a purpose
other than maintenance, should be regarded as a room. It is not intended that
these external areas be treated as apartments which create inner rooms to
dwellings.

A circulation area in a domestic building is an area mainly used as a means
of access between an apartment and an exit or an area forming an
unprotected zone or an area in a room or space which provides access to an
exit.

In the guidance to standard 2.4 cavities, reference to ‘rainscreen cladding’
and ‘overcladding’ has been replaced by ‘external wall and roof cladding’
where appropriate.

A sleeping deck within a room should be regarded as being part of that room.
However, for the purposes of the guidance to standard 2.9, sleeping decks
which do not fall within the definition of a gallery should be regarded as a
separate room or storey as the case maybe.

For the purpose of measurement, the height above ground to the top most
storey excludes roof-top plant areas and any top storeys consisting
exclusively of plant rooms.

2.0.3 Latest changes

There have been no technical chan%es to this section (other than those
listed) between 1% May 2006 and 30" April 2007 . However, some minor
formatting which has not been listed has been carried out.

20.2 meaning of 'relevant authority' introduced

2.0.2 typographical error and explanation of 'sleeping deck' simplified

2.0.2 measurement of top most storey moved from clause 2.0.7

2.04 relevant legislation updated and clarified

2.0.6 International Fire Engineering Guidelines introduced as an
alternative to BS 7974

2.0.7 clause removed on measurements

244 typographical error removed

26.3 typographical error changed from Table A to Table B

2.101 guidance aligned with non-domestic Technical Handbook

2.13.0 explanation on water supplies added

2.0.2—-2.0.3
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Fire (Scotland) Act
2005 as amended

Fire Safety (Scotland)
Regulations 2006

The Construction
(Design and
Management)
Regulations 1994

2.0.3—2.04

Annexes Annex 2.A re-numbered and clarified
typographical error with British Standard date in clause 2.A.7
European roof tests in Annex 2.D now published

2.04 Relevant legislation

It is important to be aware that there is other legislation, apart from building
regulations, imposing requirements for means of escape in case of fire and
other fire safety measures that will come into force when the building is
occupied. It is therefore recommended that consultation with those
responsible for such legislation takes place before the application for building
warrant is finalised. Any necessary fire precautions requiring additional
building work can then be included in the application.

The Fire (Scotland) Act 2005 includes requirements that a relevant authority
(see clause 2.0.2) shall take all reasonable measures for securing that an
adequate supply of water will be available for use, in the case of fire.

Part 3 of the 2005 Act introduces a fire safety regime which applies to
non-domestic buildings. The regime does not generally apply to domestic
buildings but may apply where staff are employed or members of the general
public have access e.g. a dental surgery within a dwelling . The regime will
also apply to domestic buildings which are licensed as Houses in Multiple
Occupation and to some domestic buildings where certain care services are
provided. Those domestic premises covered by Part 3 of the 2005 Act are
defined in section 78 of the Act. Persons with obligations under the Act
require to carry out a fire safety risk assessment which may require additional
fire safety precautions to reduce the risk to life in case of fire. For example,
measures to reduce the risk and spread of fire, means of escape, fire-fighting
equipment, fire detection and warning, instruction and training. Other
measures are prescribed by regulation. The risk assessment should be kept
under review.

In many premises, existing fire safety measures have been incorporated in
accordance with building regulations, however, it is possible for a higher
standard to be applied as a consequence of a fire safety risk assessment.

Section 71 of the 2005 Act makes it clear that terms, conditions or restrictions
in licences, including statutory certification or registration schemes, are to
have no effect if they relate to fire safety requirements or prohibitions which
are or could be imposed under Part 3 of the 2005 Act.

The Fire Safety (Scotland) Regulations 2006 are made under the Fire
(Scotland) Act 2005 and contain provisions which are part of the fire safety
regime. These regulations must be considered along with Part 3 of the 2005
Act. The regulations contain further requirements in respect of fire safety risk
assessment and obligations on dutyholders.

The Construction (Design and Management) Regulations 1994 (currently
under review) are intended to protect people working in construction and
others who may be affected by their activities. The regulations require the
systematic management of projects from concept to completion and
throughout the life cycle of the structure, including eventual demolition. The
CDM Regulations require designers and those who control or carry out
construction work to identify hazards associated with their designs or work
(including risk from fire) and plan to eliminate, reduce or control the risks.


http://www.sbsa.gov.uk/cd/leg/006.htm
http://www.sbsa.gov.uk/cd/leg/055.htm
http://www.sbsa.gov.uk/cd/leg/023.htm
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Construction (Health,
Safety and Welfare)
Regulations 1996

Civic Government
(Scotland) Act 1982
(Licensing of Houses in
Multiple Occupation)
Order 2000 as amended

Regulation of Care
(Scotland) Act 2001

The Construction (Health, Safety and Welfare) Regulations 1996 (currently
under review) apply to the construction activity itself and to construction sites.
The regulations require precautions to be taken to prevent injury from fire and
suitable and sufficient arrangements to enable persons to reach a place of
safety should a fire occur. To assist those involved in the construction activity
to comply with the fire safety requirements of these regulations, the HSE has
issued guidance ‘Fire safety in construction work’ (HSG 168). The HSE has
responsibility for enforcing these regulations unless the construction activity
is in a building that remains occupied. In such circumstances, the enforcing
authorities as defined in Fire (Scotland) Act 2005 has responsibility for
enforcement..

For construction projects with lower fire risks such as low-rise housing
developments, guidance is provided in HSE Information sheet CIS51
‘Construction fire safety’.

The domestic Technical Handbook should be used for Houses in Multiple
Occupation (HMOs) that are dwellings and the non-domestic Technical
Handbook should be used for all other HMOs. It should be noted that HMOs
may also require to be licensed under the Civic Government (Scotland) Act
1982 - Order 2000. To be classified as a House in Multiple Occupation, the
accommodation must be the only or principal residence of 3 or more people
from different families. Guidance is provided in the publication 'Mandatory
Licensing of Houses in Multiple Occupation: Guidance for Licensing
Authorities, 2004' which includes information on the licensing scheme and
benchmark standards. HMOs which require a licence are also subject to Part
3 of the Fire (Scotland) Act 2005 .

The Scottish Commission for the Regulation of Care is responsible for
regulating a diverse range of care services some of which are delivered in
non-domestic buildings (e.g. care homes, nurseries, independent hospitals,
hospices, residential schools, secure accommodation) and some in domestic
buildings (e.g. childminding, supported accommodation, adult placement
services). The services are inspected by the Commission against national
care standards issued by Scottish Ministers some of which include physical
standards for the premises. Where the applicant for a warrant intends to use
or provide such a service, they should consult the Commission for advice.

2.0.5 Annexes

Annex 2.A: Additional guidance for high rise domestic buildings.

Due to the nature of high rise domestic buildings there are additional risks in
the case of fire and guidance is given in annex 2.A. This is in addition and
supplementary to the guidance to standards 2.1 to 2.15 where appropriate.

Annex 2.B: Resistance to fire

Resistance to fire is expressed in terms of fire resistance duration and
reference throughout this document to a short, medium or long fire resistance
duration, are explained in annex 2.B. The performance levels include
properties such as loadbearing capacity, integrity and insulation.

2.04—2.0.5


http://www.sbsa.gov.uk/cd/pub/006.htm
http://www.sbsa.gov.uk/cd/pub/006.htm
http://www.sbsa.gov.uk/cd/pub/006.htm
http://www.sbsa.gov.uk/cd/leg/007.htm
http://www.sbsa.gov.uk/cd/leg/056.htm
http://www.sbsa.gov.uk/cd/leg/008.htm
http://www.sbsa.gov.uk/cd/pub/007.htm
http://www.sbsa.gov.uk/cd/pub/139.htm
http://www.sbsa.gov.uk/cd/leg/038.htm
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Fire safety engineering

Existing buildings

BS 7974: 2001 and
International Fire
Engineering Guidelines,
2005

2.0.5—2.0.6

Annex 2.C: Reaction to fire

Construction products are expressed as non-combustible low, medium, high
or very high risk and explained in annex 2.C. The performance levels include
properties such as the ease of ignition and the rate at which the product gives
off heat when burning. This document does not give detailed guidance on
other properties such as the generation of smoke, fumes and flaming
droplets/particles.

Annex 2.D: Vulnerability of roof coverings

Roof coverings are expressed in terms of low, medium or high vulnerability
and explained in annex 2.D. The performance levels relate to the capability of
a roof to resist penetration from fire and flame spread when the external
surface is exposed to radiation and flames.

2.0.6 Alternative approaches

Fire safety engineering can provide an alternative approach to the fire safety
measures contained in this Technical Handbook. It may be the only practical
way to achieve a satisfactory level of fire safety in some large and complex
buildings.

Fire safety engineering may also be suitable for solving a problem with any
aspect of the design which otherwise follows the guidance in this Handbook.
Alternative fire safety measures include for example, the use of automatic fire
detection, suppression and ventilation systems in conjunction with passive
fire protection. It is reasonable to demonstrate compliance with the functional
standards by alternative means and in such cases, the verifier and the
relevant authority (see clause 2.0.2) should be consulted early in the design
process.

It may be appropriate to vary the guidance contained in this Handbook when
assessing the guidance against the constraints in existing buildings or in
buildings which are listed in terms of their architectural or historic interest. In
such cases, it would be appropriate to take into account a range of fire safety
features, some of which are dealt with in this Handbook and some of which
are not addressed in any detail.

Fire engineering designs can be complex and many require extensive use of
engineering judgment. The following documents are cited to ensure that the
guidance given encompasses best practice worldwide:

e BS 7974: 2001 Application of fire safety engineering principles to the
design of buildings; or
e International Fire Engineering Guidelines, 2005 (IFEG).

The use of either document assumes that those carrying out or assessing a
fire engineering approach have sufficient technical training, knowledge and
experience to understand fully the dangers involved.

The objectives of any fire safety strategy should be established first and may
include for example that open plan living is the principal objective.

Designers and verifiers have to be aware of the importance of a sensitivity
analysis. The analysis should include an assessment of any system failure.
This will help to ensure that the fire safety objectives have been met.

Many owners and occupiers do not understand the long term effects on the
building operations when a performance based design is accepted as an
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alternative to the guidance provided in the Technical Handbooks. BS 7974
and IFEG assume that all aspects of the fire engineering strategy are capable
of being maintained and deployed over the lifetime of the building . If for
example, alterations are found to be necessary due to changes to the
building layout, the original strategy may need to be re-evaluated to ensure
the fire safety provisions have not been compromised. For this reason, the
fire strategy could form the basis of any fire safety risk assessment required
under Part 3 of the Fire (Scotland) Act 2005.

Fire safety engineering involves the use of scientific based calculations
and/or statistical information to demonstrate an adequate level of safety for a
specific  building, structure or installation. In this regard the fire safety
strategy is based on performance rather than prescription. Therefore fire
safety engineering is about the need to evaluate the fire hazard, assess the
risks, understand the consequences and to offer fire safety strategies and
designs to show how the objectives have been met. The ‘tools’ that support
fire engineering can include calculation methods which are used to
demonstrate that under a worst reasonable case (e.g. a fire in an atrium base
where a smoke exhaust fan fails to operate) untenable conditions will not
occur during the evacuation period.

It is recognised that fire engineering is still a rapidly developing field and as
such does not have the standardised codes for approaching and solving
problems compared to other engineering disciplines. Both documents aim to
provide a structured framework for assessing the interaction between,
buildings, people and fire, and to facilitate innovation in design without
compromising safety. They provide information on how to undertake a
detailed analysis of specific aspects of fire safety engineering in buildings.

In practice, both frameworks provide a flexible but formalised engineering
approach to fire safety which can be applied to new or existing buildings to
show that the functional standards have been met.

BS 7974: 2001 Application of fire safety engineering principles to the
design of buildings is supported by 8 published documents:

e Part 0: Guide to the design framework and fire safety engineering
procedures;

Part 1: Initiation and development of fire within the enclosure of origin;
Part 2: Spread of smoke and toxic gases within and beyond the enclosure
of origin;

Part 3: Structural response and fire spread beyond the enclosure of origin;
Part 4: Detection of fire and actuation of fire protection systems;

Part 5: Fire service intervention;

Part 6: Human factors: Life safety strategies — Occupant evacuation,
behaviour and condition; and

e Part 7: Probabilistic risk assessment.

International Fire Engineering Guidelines have been developed for use in
the fire engineering design and approval of buildings . The objectives of the
guidelines are to:

a. provide a link between the regulatory system and fire engineering;

b. provide guidance for the process of engineering; and

c. provide guidance on available methodologies.

The IFEG sub-systems bear a very close resemblance to the sub-
systems used in BS 7974: 2001 and are set out below:

2.0.6 — 2.0.6
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2.0.6 — 2.0.6

fire initiation and development and control;
smoke development and spread and control;
fire spread and impact and control;

fire detection, warning and suppression;
occupant evacuation and control; and

fire services intervention.

Clause 1.3.2 of IFEG states that “Typically, each building project is unique
and similarly, each fire engineering evaluation is unique. It is not sensible,
therefore, to set down detailed guidance on how the fire safety analysis
should be undertaken. Instead, it is the responsibility of the fire engineer to
plan the analysis for the particular project, based on the decisions taken
during the preparation of the fire engineering brief as discussed in Chapter
1.2
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21 Compartmentation

2.1 Functional standard
21.0 Introduction

contents
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standard

2.1

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, fire and smoke
are inhibited from spreading beyond the compartment of origin until
any occupants have had the time to leave that compartment and any
fire containment measures have been initiated.

Limitation:
This standard does not apply to domestic buildings.

21—-21.0

2.1.0 Introduction
This standard does not apply to domestic buildings.
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2.2 Separation

2.2 Functional standard

2.2.0 Introduction

2.21  Dwellings in different occupation
2.2.2 Dwellings with common occupation
2.2.3  Separation between domestic and non-domestic buildings
224  Solid waste storage accommodation
2.25 Garages

226 Liftwells

2.2.7  Combustibility

2.2.8  Supporting Structure

2.2.9 Openings and service penetrations
2.2.10 Junctions
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standard

2.2

mandatory

Every building, which is divided into more than one area of different
occupation, must be designed and constructed in such a way that in
the event of an outbreak of fire within the building, fire and smoke are
inhibited from spreading beyond the area of occupation where the fire
originated.

High rise domestic
buildings

Conversions

22—-22.0

2.2.0 Introduction

In order to reduce the risk of fire spreading from one dwelling to another, fire
separation should be provided between dwellings and between dwellings and
any common spaces. Such separation should form a complete barrier to the
products of combustion; smoke, heat and toxic gases. In semi-detached or
terraced houses, or between flats or maisonettes, the barrier will normally be
in the form of fire resisting walls and floors where appropriate.

The guidance in clause 2.2.9 (Openings and service penetrations) and
clause 2.2.10 (Junctions) is common, not only to separation, but also to the
relevant guidance in standard 2.4 cavities and standard 2.9 escape. To avoid
duplication, these clauses are referred to throughout the Handbook and the
reader is prompted to return to these common clauses whenever it is
considered appropriate.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in Annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m above the ground.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Separating walls

2.21 Dwellings in different occupation
A separating wall or separating floor with medium fire resistance duration
should be provided between adjoining dwellings.

2.2.2 Dwellings with common occupation

A separating wall or separating floor with medium fire resistance duration
should be provided between a dwelling and any other part of the building in
common occupation (see clause 2.2.4 for solid waste storage). A protected
zone and a common access corridor should be considered as being in
common occupation, however any self-closing fire door installed in these
separating walls need only have a short fire resistance duration. For common
external escape stairs, open access balconies or access decks, see the
guidance to standard 2.9.

2.2.3 Separation between domestic and non-domestic buildings

A separating wall or separating floor with at least a medium fire resistance
duration should be provided between a domestic and non-domestic building.
Reference should also be made to the guidance for non-domestic buildings
where appropriate.

2.2.4 Solid waste storage accommodation

A separating wall or separating floor with a short fire resistance duration
should be provided between solid waste storage accommodation and the rest
of the building.

2.25 Garages

There is a risk posed by the storage of combustible materials and other
highly flammable substances in garages which are integral or attached to a
dwelling.

A separating wall or separating floor with a short fire resistance duration
therefore should be provided between an integral or attached garage and a
dwelling in the same occupation. It is not necessary for a roofspace above
the garage to be separated from the dwelling where the garage ceiling will
serve as a separating floor with a short fire resistance duration (see annex
2.B).

2.2.6 Lift wells

Every lift well should be enclosed by separating walls with a medium fire
resistance duration. Where the lift well does not extend the full height of the
building, the lift well should form a junction with a separating floor with a
medium fire resistance duration. A separating wall is not needed between a
lift well and a protected zone. Where a lift is installed, the landing controls
and lift car controls should be of a type that do not operate on heat or
pressure resulting from a fire.

A platform lift constructed in accordance with the guidance in BS 6440: 1999
(see section 4: Safety), need not be enclosed by separating walls or
separating floors.

For fire-fighting shafts containing lifts, see annex 2.a.

2.2.7 Combustibility

In a building with no storey at a height above 18 m, separating walls may be
constructed from combustible materials provided the appropriate fire
resistance duration is maintained.

221 —2.27
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Separating floors

22.7—2.29

To reduce the risk of a fire starting within a combustible separating wall or a

fire spreading rapidly on or within the wall construction:

e insulation material exposed in a cavity should be constructed from
materials which are non-combustible or of a low risk classification; and

¢ the internal wall linings should be constructed from materials which are
non-combustible or of a low risk classification; and

e the wall should contain no pipes, wires or other services.

Where an opening is created to allow services to pass through the wall, the
opening should be constructed in accordance with the guidance in clause
2.2.9.

In a domestic building with no storey at a height above 18 m, separating
floors may be constructed from combustible material.

Where a domestic building also contains non-domestic accommodation,

every part of a separating floor (other than a floor finish e.g. laminate flooring)

should be constructed from non-combustible material. This is not necessary
for a floor:

e between a shop or office and a dwelling above the shop or office in the
same occupation where there is no other dwelling above the shop or
office, and the area of the shop or office is not more than 1%z times the
area of the separating floor; or

e above a pend where the floor has at least medium fire resistance duration
and the ceiling of the pend is constructed of non-combustible material; or

e between a domestic building and a unit of shared residential
accommodation.

For high rise domestic buildings with any storey at a height of more than
18 m, see annex 2.A.

2.2.8 Supporting Structure

Where an element of structure (see clause 2.3.0) provides support to a
non-combustible separating wall or separating floor, the supporting element
of structure should also be constructed from materials which are
non-combustible.

Where an element of structure provides support to a separating wall or
separating floor which attracts a higher fire resistance duration, the
supporting element of structure should have at least the same fire resistance
duration.

2.2.9 Openings and service penetrations

General

Separating walls and separating floors are intended to prevent fire passing
from one part of the building to another part under different occupation.
Openings and service penetrations through these walls or floors can
compromise their effectiveness and should be kept to a minimum. The solum
and roof space should not be forgotten. Openings and service penetrations
should be carefully detailed and constructed to resist fire. This can be
achieved by following the guidance below.

A self-closing fire door with the same fire resistance duration as the
separating wall should be installed in a accordance with the
recommendations in the Building Hardware Industry Federation, Code of
Practice, ‘Hardware for Timber Fire and Escape Doors’ Issue 1, November
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Hold open devices

2000. Whilst metal and plastic doors are excluded from this publication the
same general principles could be applied. For metal doorsets, reference
should be made to the ‘Code of Practice for fire resisting metal doorsets’
published by the Door and Shutter Manufacturers’ Association, 1999.

In some instances a self-closing fire door with a short fire resistance duration
may be installed. For example in a separating wall between a dwelling and a
common space (see clause 2.2.2).

A self-closing fire door should not be fitted in a separating wall between 2
dwellings in different occupation.

For self-closing fire doors in high rise domestic buildings, see annex 2.A.

A lockable door to a cupboard or service duct with a floor area not more than
3 m’ need not be self-closing.

Self-closing fire doors can be fitted with hold open devices as specified in BS
5839: Part 3: 1988 provided the door is not an emergency door, a protected
door serving the only escape stair in the building (or the only escape stair
serving part of the building) or a protected door serving a fire-fighting shaft.

It is important that hold open devices deactivate on operation of the fire alarm
therefore some buildings will need automatic fire detection to be installed.
Electrically operated hold open devices should therefore deactivate on
operation of:

e an automatic fire alarm system designed and installed in accordance with
BS 5839: Part 1: 2002 (Category L5) determined on the basis of a risk
assessment; and

e any loss of power to the hold open device, apparatus or switch; and

e a manually operated switch fitted in a position at the door.

An example of a Category L5 fire alarm system could be a system installed in
the common corridor of flats incorporating only 2 smoke detectors, one
installed on each side of the door and positioned not less than 500 mm and
not more than 3 m from the door.

Additional guidance on the siting and coverage of fire detectors is contained
in clause 22 of BS 5839: Part 1: 2002.

A chimney or flue-pipe should be constructed so that, in the event of a fire,
the fire resistance duration of the separating wall or separating floor is
maintained.

A service opening (other than a ventilating duct) which penetrates a

separating wall or separating floor should be fire-stopped providing at least

the appropriate fire resistance duration for the wall or floor. This may be

provided by:

e a casing which has at least the appropriate fire resistance from the
outside; or

e a casing which has at least half the appropriate fire resistance from each
side; or

e an automatic heat activated sealing device that will maintain the
appropriate fire resistance in respect of integrity for the wall or floor
regardless of the opening size.

229—229
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Minimal differential
movement

Greater differential
movement

Preventing displacement

229—-2210

Fire stopping of the following services passing through a separating wall or

separating floor need not be provided for:

e a pipe or a cable with a bore, or diameter, of not more than 40 mm; or

¢ not more than four 40 mm diameter pipes or cables that are at least
40 mm apart and at least 100 mm from any other pipe; or

e more than four 40 mm diameter pipes or cables that are at least 100 mm
apart; or

e a pipe which has a bore of not more than 160 mm and is of iron, steel or
copper, or of a material capable of withstanding 800° C without allowing
flames or hot material to pass through the wall of the pipe; or

e a branch pipe of a bore of not more than 110 mm connected to a vertical
drainage or water service pipe, constructed from aluminium, aluminium
alloy, or uPVC to BS 4514: 1983 (1998).

Where a pipe connects to another pipe which attracts a more demanding fire
resistance duration, and is within 1 m from the separating wall or separating
floor, the pipe should be fire-stopped to the more demanding guidance.

A ventilating duct passing through a separating wall or separating floor
should be fire-stopped in accordance with BS 5588: Part 9: 1999. Section 6
of BS 5588: Part 9: 1999 provides guidance on design and construction
including fire resisting enclosures, fire resisting ductwork and the use and
activation of fire dampers.

Fire-stopping

Fire-stopping may be necessary to close an imperfection of fit or design
tolerance between construction elements and components, service openings
and ventilation ducts. Proprietary fire-stopping products, including
intumescent products, should be tested to demonstrate their ability to
maintain the appropriate fire resistance duration under the conditions
appropriate to their end use.

Where minimal differential movement is anticipated, either in normal use or
during fire exposure, proprietary fire-stopping products may be used. The
following materials are also considered appropriate: cement mortar; gypsum
based plaster; cement or gypsum based vermiculite/perlite mixes; mineral
fibre; crushed rock and blast furnace slag or ceramic based products (with or
without resin binders).

Where greater differential movement is anticipated, either in normal use or
during fire exposure, proprietary fire-stopping products should be used.

To prevent displacement, materials used for fire-stopping should be
reinforced with, or supported by, non-combustible materials where the
unsupported span is more than 100 mm and where non-rigid materials are
used. However, this is not necessary where it has been shown by test that
the materials are satisfactory within their field of application.

2.210 Junctions

General

The basic principle is that junctions between separating walls and separating
floors and other parts of the building should be designed and constructed in
such a way to prevent a fire in one part of the building flanking the separating
wall or separating floor and entering another part of the building under
different occupation, including any solum space or roof space. Therefore, the
building elements, materials or components should not be built into, or
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carried through or across the ends of, or over the top of a separating wall in
such a way as to impair the fire resistance between the relevant parts of the
building.

Junctions with walls

Where a separating wall or separating floor forms a junction with an external
wall, another separating wall, or a wall or screen used to protect routes of
escape (see clause 2.0.2), the junction should maintain the fire resistance of
the separating wall or separating floor.

Junctions with roofs

Where a separating wall forms a junction with a roof, the junction should

maintain the fire resistance duration of the separating wall in accordance with

the following:

o where the roof has a combustible substrate, the wall should project
through the roof to a distance of at least 375 mm above the top surface of
the roof; or

e where the wall is taken to the underside of a non-combustible roof
substrate, the junction should be fire-stopped and the roof covering should
be low vulnerability (see guidance to standard 2.8) for a distance of at
least 1.7 m to each side of the centre-line of the wall; or

e in the case of a pitched roof covered by slates nailed directly to sarking
and underlay, the junction between the sarking and wall-head should be
fire-stopped as described in BRE Housing Defects Prevention Unit “Defect
Action Sheet (Design)” February 1985 (DAS 8); or

e in the case of a pitched roof covered by slates or tiles fixed to tiling battens
and any counter-battens, the junction between the tiles or slates and the
underlay should be fully bedded in cement mortar (or other fire-stopping
material, see clause 2.2.9) at the wall-head.

2.210—2.2.10
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2.3

Structural protection
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standard

2.3

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, the load-bearing
capacity of the building will continue to function until all occupants
have escaped, or been assisted to escape, from the building and any
fire containment measures have been initiated.

High rise domestic
buildings

Elements of structure

Conversions

23—23.0

2.3.0 Introduction

In order to prevent the premature collapse of the load-bearing structural

elements of a building, appropriate levels of fire resistance duration (see

annex 2.B) should be provided to all elements of structure. The purpose of

structural fire protection is:

e to minimise the risk to the occupants, some of whom may not evacuate
the building immediately; and

e to reduce the risk to fire-fighters who may be engaged in fire-fighting or
rescue operations.

It is essential that during a fire the elements of structure should continue to
function. They should remain capable of supporting and retaining the fire
protection to floors, escape routes and fire access routes, until all occupants
have escaped, assisted to escape by staff or been rescued by the fire
service.

The added benefit of structural fire protection means that the risk to people in
the vicinity of the building or in adjoining buildings from collapse of the
structure is reduced.

In practice, the fire service could remain in the building long after it has been
evacuated. For this reason, an additional factor of safety is built into the
guidance for domestic buildings that varies depending on the height of the
topmost storey of the building. (see annex 2.A for high rise domestic
buildings with any storey at a height of more than 18 m).

An element of structure is part of a building which is part of a structural frame
(beams and columns), load-bearing (other than part which is only self load
bearing), a floor, or supports a floor. An example of part of the structure that
is only self load-bearing could be a lintel in a non load-bearing wall. A roof
structure should not be considered as an element of structure unless the roof
provides support to an element of structure or which performs the function of
a floor.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard (regulation 12,
schedule 6).
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231 Elements of Structure

An element of structure may perform more than one function and it is
important that the appropriate guidance related to all the different functions, is
followed.

Where every storey in a building is at a height of not more than 7.5 m above
the ground, the elements of structure need only have at least a short fire
resistance duration.

Where any storey in the building is at a height of more than 7.5 m and not
more than 18 m, the elements of structure should have at least a medium fire
resistance duration.

However, the following elements of structure need not be provided with any

fire resistance for structural protection:

e an element of structure in a single storey building which does not form part
of, or provide support to, a separating wall, a wall or screen used to
protect routes of escape (see clause 2.0.2) or an external wall which
attracts a fire resistance (see guidance to standard 2.6);

e a gallery floor, other than a gallery floor which is wholly or partly enclosed
below;

o the lowest floor of a building.

2.3.2 Combustibility

An element of structure may be constructed from combustible material (i.e.
material which is low, medium, high or very high risk, see annex 2.C)
provided the element of structure has the appropriate fire resistance duration.
For high rise domestic buildings, see annex 2.A.

Where an element of structure provides support to another element of
structure which is non-combustible the supporting element of structure
should also be constructed from materials which are non-combustible (see
annex 2.C).

2.3.3 Supporting structure

Where an element of structure provides support to another element of
structure which attracts a higher period of fire resistance, the supporting
element of structure should have at least the same period of fire resistance.

2.3.4 Openings and service penetrations

In general, openings and service penetrations in elements of structure need
not be protected from fire unless there is the possibility of structural failure.
However, where a large opening or a large number of small openings are
formed, careful detailing, particularly at the edge of the opening or service
penetration, should be carried out in order to maintain the load-bearing
capacity of the element of structure. If in doubt, edge protection should be
provided.

2.3.5 Junctions

The detailing of junctions between relevant parts of a building is described in
clauses 2.2.10, 2.4.7 and 2.9.27. Fire-stopping of all other junctions is
generally not necessary. The important criteria to consider is the ability of the
element of structure to maintain its load-bearing capacity in a fire in
accordance with clause 2.3.1.

231—235
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2.4 Cavities
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standard

2.4

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, the unseen
spread of fire and smoke within concealed spaces in its structure and
fabric is inhibited.

Cavity

High rise domestic
buildings

Conversions

24—-24.0

2.4.0 Introduction

Fire and smoke spread in concealed spaces is particularly hazardous
because fire can spread quickly throughout a building and remain undetected
by the occupants of the building or by fire service personnel. Ventilated
cavities generally promote more rapid fire spread around the building than
unventilated cavities due to the plentiful supply of replacement air. Buildings
containing sleeping accommodation pose an even greater risk to life safety
and demand a higher level of fire precautions. For these reasons, it is
important to control the size of cavities and the type of material in the cavity.

The guidance for protection to cavities should not be assessed in isolation
and reference should be made to the guidance to standard 2.6 for spread to
adjoining buildings and the guidance to standard 2.7 for fire spread on
external walls.

A cavity is a concealed space enclosed by elements of a building (including a
suspended ceiling) or contained within a building element, but not a room,
cupboard, circulation space, stair enclosure, lift well, flue or a space within a
chute, duct, pipe or conduit. For the purposes of this guidance, a cavity
includes a roof space, a service riser or any other space used to run services
around the building.

Reference to surfaces in a cavity is intended to include the surface of the
enclosing envelope of the cavity (including insulation material) but excludes
timber roof trusses or lintols, joist ends, pipes, conduits or cables.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Measurement

General

Exclusions

241 Cavity barriers
A cavity barrier means any construction provided to seal a cavity against the
penetration of fire and smoke or to restrict its movement within the cavity.

In order to inhibit fire spread in a cavity, every cavity within a building should
have cavity barriers with at least short fire resistance duration (see annex
2.B) installed around the edges of the cavity. This includes, for example,
around the head, jambs and sill of an external door or window opening. A
cavity barrier should also be installed between a roof space and any other
roof space or between a cavity and any other cavity such as at the wall-head
between a wall cavity and a roof space cavity.

However, cavity barriers are not necessary at a junction between 2 cavity
walls each comprising 2 leaves of masonry or concrete at least 75 mm thick.

Sealing cavities can sometimes create difficulties, especially where
construction techniques rely on through ventilation of the cavity (see section
3: Environment) or where the detailing should take into account the effect of
thermal bridging (see section 6: Energy).

2.4.2 Dividing up cavities
Cavities should be measured either horizontally or vertically, as the case may
be, along the centre-line of the cavity and not diagonally.

Every cavity should be divided by cavity barriers so that the maximum
distance between cavity barriers is not more than 20 m where the cavity has
surfaces which are non-combustible or low risk materials, or 10 m where the
cavity has surfaces which are medium, high or very high risk materials.

Cavity barriers are not necessary to divide a cavity:

a. formed by 2 leaves of masonry or concrete at least 75 mm thick; or

b. in a ceiling void between a floor and a ceiling constructed in accordance
with the guidance in clause 2.4.3; or

c. between a roof and a ceiling constructed in accordance with the guidance
in clause 2.4.3; or

d. below a floor next to the ground where the cavity is either inaccessible or
is not more than 1 m high; or

e. formed by external wall or roof cladding, where the inner, outer or other
exposed surfaces of the cladding are low risk materials or
non-combustible attached to a masonry or concrete external wall or a
concrete roof, and where the cavity contains only non-combustible
material (see also the guidance to standard 2.7).

243 Fireresisting ceilings as an alternative to cavity barriers

Where a ceiling is provided as an alternative to cavity barriers as in clauses

2.4.2 b and 2.4.2 c, the ceiling should have a short fire resistance duration,

and be constructed in accordance with the following recommendations:

¢ the ceiling should not be easily demountable;

e oOpenings and service penetrations in the ceiling should be protected in
accordance with clause 2.2.9;

e the ceiling lining should be constructed in accordance with the guidance to
standard 2.5;

e the ceiling may contain an access hatch which, when closed, will maintain
the fire resistance duration of the ceiling.

241 —243
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244247

244 Combustibility

Cavity barriers and ceilings provided as an alternative to cavity barriers do
not need to be constructed of non-combustible material unless they perform
more than one function, such as a cavity barrier that is also a
non-combustible separating wall.

2.4.5 Supporting structure

A cavity barrier should be fixed so that its performance is not affected by:

e movement of the building due to subsidence, shrinkage or thermal
collapse in a fire of any services penetrating it;

o failure in a fire of its fixings;

o failure in a fire of any material or element of structure which it abuts.

However where a cavity barrier is installed in a roof space, there is no need
to protect roof members that support the cavity barrier.

2.4.6 Openings and service penetrations

A cavity barrier and a ceiling provided as an alternative to a cavity barrier
may contain a self-closing fire door (or a hatch in the case of a ceiling), or a
service opening constructed in accordance with the guidance in clause 2.2.9.

247 Junctions

All cavity barriers should be tightly fitted to rigid construction. Where this is
not possible as in the case of a junction with slates, tiles, corrugated sheeting
or similar materials, the junction should be fire-stopped. See clause 2.2.10 for
additional guidance on junctions and clause 2.2.9 for additional guidance on
fire-stopping materials.

Where a wall, floor or other part of a building which has a fire resistance
duration abuts a structure containing a cavity, a cavity barrier should be
installed so as to extend the line of the structure. However, this is not
necessary where the cavity is:

o formed by 2 leaves of masonry or concrete at least 75 mm thick;

o formed by external wall or roof cladding, where the inner, outer or other
exposed surfaces of the cladding are non-combustible or low risk
materials and attached to a masonry or concrete external wall or a
concrete roof, and where the cavity contains only non-combustible or low
risk material (see also the guidance to standard 2.7);

e in a wall which has a fire resistance duration for load-bearing capacity
only.
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standard

2.5

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, the
development of fire and smoke from the surfaces of walls and
ceilings within the area of origin is inhibited.

Conversions

25—25.0

2.5.0 Introduction

The building contents are likely to be the first items ignited in a fire and are
beyond the scope of this guidance. Materials used in walls and ceilings can
however, significantly affect the spread of fire and its rate of growth. Fire
spread on internal linings in escape routes is particularly important because
rapid fire spread in protected zones and unprotected zones could prevent the
occupants from escaping.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard (regulation 12,
schedule 6).
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Limitations on higher
risk surfaces

Wall linings

Ceiling linings

2.51 Internal linings

Wall and ceiling surfaces means the substrate or lining material including any
treatment thereof to restrict flame spread, but excludes any decorative
wallpaper or paints. Whilst it is accepted that such wallpaper or paints are not
controlled by the guidance, multiple layers applied to face of wall or ceiling
surface can increase flame spread and hence the fire growth rate. For this
reason, multiple layers are not recommended when carrying out
refurbishment work involving the re-decoration of wall and ceiling surfaces.

A protected zone should have wall and ceiling surfaces which are low risk or
non-combustible (see annex 2.C).

A room, unprotected zone or protected enclosure should have wall and
ceiling surfaces with a reaction to fire no worse than medium risk.

A room (other than a kitchen) not more than 4 m’ may have wall and ceiling
linings with a high risk classification. In a room (other than a kitchen) more
than 4 m’ the wall surfaces may also have a high risk classification subject to
a maximum of 20 m” where the total area of the high risk surfaces is not more
than half the floor area of the room.

2.5.2 Assessment of linings
Wall and ceiling linings should be assessed for their reaction to fire
characteristics.

The following wall surfaces should be included in the assessment:

e glazing except glazing in doors; and

e any part of a ceiling which slopes at an angle of more than 70° to the
horizontal.

However, the following surfaces need not be taken into account:

e doors and door frames; and

e window frames and frames in which glazing is fitted; and

e skirtings and facings, cover moulds, picture rails, and similar narrow
members; and

e fireplace surrounds, mantle shelves and fitted furniture.

The following ceiling surfaces should be included in the assessment:
e the surface of glazing; and
e any part of a wall which slopes at an angle of 70’ or less to the horizontal.

However, the following need not be taken into account:

e ceiling hatches and their frames; and

¢ the frames of windows or rooflights and the frames in which glazing is
fitted; and

e facings, cover moulds, picture rails, and similar narrow members.

2.5.3 Plastic glazing

External windows and internal glazing to rooms (but not to protected zones or

unprotected zones) may be fitted with plastic glazing materials which are:

¢ rigid solid PVC (uPVC); or

e polycarbonate rigid solid sheet at least 3 mm thick; or

e multi-skin polycarbonate sheet at least 10 mm thick overall which has a
low or medium risk.

2.51—2.53
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Rigid thermoplastic

Flexible thermoplastic

Semi-rigid thermoplastic

254—-255

2.5.4 Thermoplastic material

Thermoplastic materials in ceilings, roof lights and lighting diffusers provide a
significant hazard in a fire. Burning droplets can rapidly increase the fire
growth rate and the smoke produced is normally dense and toxic which
combine to produce extremely hazardous conditions. For these reasons,
thermoplastic material should not be used in protected zones or fire-fighting
shafts. However, thermoplastic materials may still be used with limited
application for some ceilings (see clause 2.5.5), roof lights (see clause 2.5.6)
or light fittings with diffusers (see clause 2.5.7).

A thermoplastic material means any synthetic material that has a softening
point below 200° C when tested in accordance with Method 120A in BS 2782:
Part 1: 1990. Thermoplastic materials can be further classified in to the 3
categories, TP(a) rigid, TP(a) flexible or TP(b) semi-rigid.

TP(a) rigid means:

¢ rigid solid, (solid as distinct from double or multiple-skin) polycarbonate
sheet at least 3 mm thick, or

e multi-skinned rigid sheet made from unplasticised pvc or polycarbonate
which has a low or medium risk for reaction to fire, or

e any other rigid thermoplastic product, a specimen of which (at the
thickness of the product as put on the market), when tested in accordance
with Method 508A in BS 2782: 1970 (1974) performs so that the test flame
extinguishes before the first mark, and the duration of flaming or afterglow
does not exceed 5 seconds following removal of the burner.

TP(a) flexible means:

flexible products not more than 1 mm thick which satisfy the Type C
provisions of BS 5867: Part 2: 1980 (1993) when tested in accordance with
Test 2 in BS 5438: 1989 (1995) with the flame applied to the surface of the
specimens for 5, 15, 20 and 30 seconds respectively, but excluding cleansing
procedure.

TP(b) semi-rigid means:

e arigid solid polycarbonate sheet product not more than 3 mm thick, or
multiple-skin polycarbonate sheet products which do not qualify as TP(a)
by test or,

o other products which, when a specimen of the material more than 1.5 mm
and not more than 3 mm thick is tested in accordance with Method 508A
in BS 2782: 1970 (1974), has a rate of burning which is not more than 50
mm/minute.

2.5.5 Thermoplastic materials in ceilings

A ceiling constructed from thermoplastic materials, either as a suspended or
stretched skin membrane with a TP(a) flexible classification should be
supported on all its sides and not exceed 5 m’. However, this does not apply
to a ceiling which has been satisfactorily tested as part of a fire resisting
ceiling system. A ceiling with a TP(a) flexible classification should not be
installed in the ceiling of a protected zone or fire-fighting shaft (see annex
2.A).

Subject to the recommendations in clause 2.5.6 and clause 2.5.7, use of
thermoplastic materials with a TP(a) rigid or TP(b) semi-rigid classification is
unlimited.
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2.5.6 Thermoplastic materials in rooflights
Thermoplastic materials (other than TP(a) flexible) may be used in rooflights
subject to the recommendations in the table and diagram below.

Thermoplastic rooflights should also be constructed in accordance with the
guidance to standard 2.8.

2.5.7 Thermoplastic materials in light fittings with diffusers
Thermoplastic materials may be used in light fittings with diffusers. Where the
lighting diffuser forms an integral part of the ceiling, the size and disposition
of the lighting diffusers should be installed in accordance with the table and
diagram below.

However, where the lighting diffusers form an integral part of a fire-resisting
ceiling which has been satisfactorily tested, the amount of thermoplastic
material is unlimited.

Where light fittings with thermoplastic diffusers do not form an integral part of
the ceiling, the amount of thermoplastic material is unlimited provided the
lighting diffuser is designed to fall out of its mounting when softened by heat.

Thermoplastic rooflights and light fittings with diffusers

Protected Unprotected Room
zone or zone or
fire-fighting protected
shaft enclosure
Classification of Any TP(a) | TP(a) | TP(a) | TP(a)
lower surface thermoplastic| rigid [flexible| rigid |flexible
and and

TP(b) TP(b)
Maximum area of each | Not advised No 5m* | No |5m’
diffuser panel or limit limit
rooflight (m?)
Maximum total area of Not advised No 15% No 50%
diffuser panels or limit limit
rooflights as a
percentage of the floor
area of the space in
which the ceiling is
located (%)
Minimum separation Not advised No 3m No 3m
distance between limit limit
diffuser panels or
rooflights (m)
Notes:
1. Smaller panels can be grouped together provided that the overall

size of the group and the space between any others, satisfies the
dimensions shown in the diagram below.

2. The minimum 3 m separation in the diagram below should be
maintained between each 5 m’ panel. In some cases therefore, it
may not be possible to use the maximum percentage quoted.

3. TP(a) flexible is not recommended in rooflights.

2.5.6 — 2.5.7
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not more
than 5 m

2.5.7—25.8

Layout restrictions on thermoplastic rooflights and light fittings with
diffusers

not more than 5 m® for  at least 3 m not more than 5 m
|‘ groups of panels |

5 m? is max. area of
diffuser or rooflight in any

one 5 m x 5 m group
at least 3 m between
groups of panels
separate groups of
i -~ 1 panels or rooflights
2.5.8 Sandwich panels

A sandwich panel is a factory-made non load-bearing component of a wall,
ceiling or roof consisting of a panel having an insulated core filling the entire
area between sheet metal outer facings, which may or may not have
decorative and/or weatherproof coatings.

A sandwich panel used for internal walls or linings should be fully filled with a
core of non-combustible material.
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standard

2.6

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, the spread of
fire to neighbouring buildings is inhibited.

High rise domestic
buildings

Conversions

2.6 —2.6.0

2.6.0 Introduction

In order to reduce the danger to the occupants of other buildings, one
building should be isolated from another by either construction or distance.
The distance between a building and its relevant boundary is dictated by the
amount of heat that is likely to be generated in the event of fire. This will be
influenced by the extent of openings, or other unprotected areas in the
external wall of the building.

The guidance for fire spread to neighbouring buildings should not be
assessed in isolation and reference should be made to the guidance to
standard 2.4 for fire spread in cavities and the guidance to standard 2.7 for
fire spread on external walls.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Up to 500 mm from
boundary

500 mm to 1 m from
boundary

More than 1 m from
boundary

2.6.1 Fire resistance of external walls

Apart from unprotected areas, as described in clause 2.6.2, external walls
should have:

e short fire resistance duration, if more than 1 m from the boundary; or

e medium fire resistance duration, if not more than 1 m from the boundary.

However, short fire resistance duration is sufficient even if not more than 1 m

from the boundary, for the following:

e a detached building ancillary to a dwelling comprising a garden hut or
store, or a building for keeping animals, birds or other livestock for
domestic purposes;

e a conservatory or porch attached to a dwelling;

e agarage wall.

Fire resistance duration need not be provided for a building ancillary to a
dwelling, comprising a carport, covered area, greenhouse, summerhouse, or
swimming pool enclosure unless the building contains oil or liquefied
petroleum gas fuel storage (see section 3 and section 4).

2.6.2 Unprotected area

An unprotected area means any part of an external wall (including a door or
window opening), which does not attain the appropriate fire resistance
duration as recommended in clause 2.6.1.

An unprotected area does not include a fixed unopenable window where the
frame and glazing has the appropriate fire resistance duration. Any wallhead
fascia, soffit or barge board, or any cavity vents or solum vents may also be
excluded from the unprotected area calculation.

Where the external wall of a building is not more than 500 mm from the
boundary there should be no unprotected area, other than any wallhead
fascia, soffit or barge board, or any cavity vents or solum vents.

Where the external wall of a building is more than 500 mm but not more than

1 m from the boundary, the level of unprotected area is limited to:

a. the external wall of a protected zone;

b. an area of not more than 0.1 m*, which are at least 1.5 m from any other
unprotected area in the same wall;

c. an area of not more than 1 mz, which are at least 4 m from any other
unprotected area in the same wall (this 1 m’ unprotected area may consist
of 2 or more smaller areas which when combined do not exceed an
aggregate area of 1 m’).

2.6.3 The simple geometry method

Where the external wall of a building is more than 1 m from the boundary the
amount of unprotected area (in square metres) may be equivalent to six
times the distance (in metres) to the boundary. Therefore if the distance to
the boundary is at least 1 m, the unprotected area should not exceed 6 mz, if
the distance to the boundary is at least 2 m, the unprotected area is 12 m’,
and so on.

Where the external wall of a building is more than 6 m from the boundary, the
amount of unprotected area is unlimited.

The use of the simple geometry method described above is limited to
buildings which are more than 1 m from the boundary, not more than 9 m in
height, and the length of the side of the building facing the boundary is not

2.6.1 —2.6.3
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2.6.3—2.6.4

more than 24 m. Any external side of a building which makes an angle of
more than 80° with the plane of reference can be ignored in the calculation of
unprotected area. The diagram below provides a typical example of a
conservatory attached to a house.

Length of building facing boundary <24 m

>1 m to boundary

plane of reference T TTTTTepe-eool
< 80°, glazing
included

All glazing that is parallel to or at an
angle of not more than 80° from the
plane of reference should be included in
the calculation of the unprotected area.

>80°, glazing
excluded

building height not more than 9 m

Where a domestic building exceeds these limits, reference could be made to
the Enclosing Rectangle Method (Table B) contained in the non-domestic
guidance document or the Building Research Establishment Report ‘External
fire spread: building separation and boundary distances’ (BR 187, 1991). In
these cases, for the purpose of calculating the enclosing rectangle, a
separating wall or separating floor should be regarded as a compartment wall
or compartment floor.

2.6.4 External wall cladding

External wall cladding includes all non load-bearing external wall cladding
systems attached to the structure, for example, clay or concrete tiles, slates,
pre-cast concrete panels, stone panels, masonry, profiled metal sheeting
including sandwich panels, weather boarding, thermally insulated external
wall rendered systems, glazing systems and all other ventilated cladding
systems.

External wall cladding (including any insulation core) not more than 1 m from
a boundary should be constructed of non-combustible material.

Fire within the building may break out through a window or door opening and
as a consequence, the cladding, once ignited, would contribute to the heat
generated from the fire. Therefore where the cladding is more than 1 m from
the boundary and is constructed from combustible material more than 1 mm
thick that has a low, medium, high or very high risk, (as described in annex
2.C), the cladding should be included in the calculation of unprotected area.

However, combustible cladding need not be included in the calculation of

unprotected area where:

e the combustible cladding is attached to the structure of the building and
the external wall contains no openings other than the small openings
described in clause 2.6.2b; and

o the wall behind the cladding (or the cladding itself) has the appropriate fire
resistance duration from the inside.


http://www.sbsa.gov.uk/cd/pub/011.htm
http://www.sbsa.gov.uk/cd/pub/011.htm
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In addition, a cavity formed by external wall cladding should be protected in
accordance with the guidance to standard 2.4 and fire spread on external
walls in accordance with the guidance to standard 2.7.

2.6.5 Combustibility

Every part of an external wall including external wall cladding (see clause
2.6.4) not more than 1 m from a boundary should be constructed of
non-combustible material. This does not apply to insulation exposed in a
cavity that is between 2 leaves of masonry or concrete at least 75 mm thick,
and which has a cavity barrier around all openings in the wall and at the top
of the wall-head.

However, a structural frame of combustible material which is low, medium,
high or very high risk (see annex 2.C) may be used not more than 1 m from a
boundary provided:

e no storey height is more than 18 m; and

e the recommendations in clauses 2.6.1 and 2.6.2 have been followed; and
e any external wall cladding is constructed from non-combustible material.

See the guidance to standard 2.7 for additional recommendations on external
wall cladding and the alternative to the need for non-combustibility mentioned
above.

2.6.6 Supporting structure

Where an element of structure provides support to an external wall (including
external wall cladding) which has a fire resistance duration (as recommended
in the guidance to clauses 2.6.1 and 2.6.2) the supporting element of
structure should also have at least the same fire resistance duration.

2.6.4 —2.6.6
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27 Spread on external walls

2.7 Functional standard
2.7.0 Introduction
2.7.1 External wall cladding

contents
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standard

2.7

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, or from an
external source, the spread of fire on the external walls of the
building is inhibited.

High rise domestic
buildings

Conversions

2.7—27.0

2.7.0 Introduction

There is a small risk of fire spread on the external walls of a building. For
most buildings it is only necessary to consider this if the external wall is in
close proximity to the boundary.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m.

The guidance for fire spread to adjoining buildings should not be assessed in
isolation and reference should be made to the guidance to standard 2.4 for
fire spread in cavities and the guidance to standard 2.6 for fire spread to
neighbouring buildings.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Alternative guidance

2.71 External wall cladding

External wall cladding includes all non load-bearing external wall cladding
systems attached to the structure, for example, clay or concrete tiles, slates,
pre-cast concrete panels, stone panels, masonry, profiled metal sheeting
including sandwich panels, weather boarding, thermally insulated external
wall rendered systems, glazing systems and all other ventilated cladding
systems.

External wall cladding (including any insulation core) not more than 1 m from
a boundary should be constructed of non-combustible material.

External wall cladding constructed from combustible material more than

1 mm thick which is low, medium, high or very high risk (see annex 2.C) and
attached to the outside face of an external wall may be used provided the
external wall is more than 1 m to the boundary.

BR 135, second edition, ‘Fire Performance of external thermal insulation for
walls of multi-storey buildings’ and BS 8414: Part 1: 2002 ‘Test method for
non load-bearing external cladding systems applied to the face of the
building’ have been updated to include the most up-to-date research into fire
spread on external wall cladding. The guidance provided in these
publications may be appropriate as an alternative to non-combustible
external wall cladding as described above and for materials exposed in a
cavity, as described in clause 2.4.7.

271 —2.71
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2.8 Spread from neighbouring buildings

2.8 Functional standard
2.8.0 Introduction
2.8.1 Roof coverings

contents
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standard

2.8

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire in a neighbouring building, the
spread of fire to the building is inhibited.

Conversions

2.8 —238.0

2.8.0 Introduction

Buildings are at risk from fires starting beyond their boundaries. The area of
greatest vulnerability is the roof and there may be a risk of ignition or
penetration by burning brands, flames or heat. The degree of protection for
roof coverings is dependent upon the distance to the boundary.

A roof covering consists of one or more layers of material such as felt, tiles,
slates, sandwich panels etc, but is not intended to include the whole of the
roof structure. Solar roof panels should be regarded as forming part of the
roof covering and as such should be able to resist ignition from an external
source. Most solar panels are glazed and their ability to inhibit fire spread can
be determined by the thickness of glass which makes up the panel (see table
to annex 2.D).

A roof covering or rooflight which forms part of an internal ceiling lining
should also follow the guidance to standard 2.5 Internal linings.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Not more than 6 m from
boundary

More than 6 m but not
more than 24 m from
boundary

More than 24 m from
boundary

2.8.1 Roof coverings

The possibility of direct flame impingement from neighbouring buildings is
greater where the roof covering of the building is close to the boundary.
Whilst much will depend on the fire dynamics and the velocity and direction of
the wind, burning brands are also likely to be more intense. For these
reasons, the vulnerability of a roof covering is determined in relation to the
distance of a building to the boundary.

The roof of a building, including any rooflights, but excluding any wallhead
fascia, flashing or trim, boxed gutters, soffit or barge boards, should have a
low vulnerability if not more than 6 m from the boundary. Common materials
that normally attain the criterion include slates, tiles, glazing, sandwich panels
and certain plastic materials as described in the table to annex 2.D.

The roof of a building, including any rooflights, but excluding any wallhead
fascia, flashing or trim, boxed gutters, soffit or barge boards, should have a
low or a medium vulnerability if more than 6 m but not more than 24 m from
the boundary. Common materials that normally attain the criterion include
felts and certain plastic materials as described in the table to annex 2.D.

Where a building is more than 24 m from the boundary, the roof may be of
any material, including materials of high vulnerability classification.

2.8.1 —2.8.1
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standard

2.9

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, the occupants,
once alerted to the outbreak of the fire, are provided with the
opportunity to escape from the building, before being affected by fire
or smoke.

High rise domestic
buildings

Conversions

29—-29.0

2.9.0 Introduction

Life safety is the paramount objective of fire safety. Everyone within a
dwelling should be provided with at least one means of escape from fire that
offers a safe passage to a place of safety outside the building. This should be
short enough for them to escape from the dwelling before being affected by
fire or smoke. In certain circumstances however, a second route of escape
will be necessary to provide the occupants an alternative means of escape
from the building should the first fire escape become impassable. This will
allow the occupants to turn away from the fire and make their escape in the
other direction.

In buildings containing flats or maisonettes, it is important that once out of the
dwelling the route to a place of safety is equally well protected. The
occupants of adjoining dwellings should also be protected so they can either
remain in their dwellings, or if necessary, escape themselves.

Guidance to this standard is divided into two parts:
e for buildings containing flats or maisonettes, see clauses 2.9.1 to 2.9.27;
e for houses, see clauses 2.9.28 to 2.9.32.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard (regulation 12,
schedule 6).
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Buildings containing
flats or maisonettes

2.9.1 Number of exits
There should be at least one escape route from:

e the main entrance door of every flat or maisonette; and
e the door of every communal room; and
e from every plant room.

2.9.2 Travel distance

Travel distance from a flat or maisonette, a communal room, or a plant room
is the distance, measured along the shortest route of escape from the main
entrance door to the nearest protected door giving direct access to an
escape stair or place of safety, and should follow the guidance in the table
below. In this case, the “nearest protected door” is not the entrance door to
the flat or maisonette, communal room or plant room.

Recommended travel distance in building with flats or maisonettes

Situation travel distance (m)
One direction More than one
of travel direction of
travel
a storey at a height of not more than 7.5 m 7.5[1] 32 [1]
a storey at a height of more than 7.5 m 7.5[2] 32 [1]
a storey at any height with an access deck 40 [1] Unlimited
or open access balcony serving the
dwellings
Notes:
1. Unlimited where a dwelling on the storey has an alternative exit.
2. 32 m where a dwelling on the storey has an alternative exit.

2.9.3 Innerrooms
An apartment in a storey at a height of more than 4.5 m should not be an
inner room.

2.9.4 Escape windows
The normal means of escape from a dwelling in the event of a fire will be by
way of the internal stairs or other circulation areas.

In order to provide the occupants with early warning of the outbreak of fire,
mains operated fire detection should be installed in circulation routes (see
guidance to standard 2.11). The early detection of smoke should allow the
occupants sufficient time to evacuate the building safely. However in some
cases the circulation area may become impassable due to smoke or heat
and openable windows large enough to escape through should be provided
from every apartment from which the occupants could make their escape by
lowering themselves from the window. The use of an escape window will be
the last resort for the occupants and inevitably involves some risk.

An escape window should be provided in every apartment on an upper storey
at a height of not more than 4.5 m. In addition, escape windows should also
be provided in every apartment that is an inner room on any storey at a
height of not more than 4.5 m.

291—-294
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Escape windows are not necessary from apartments where there are
alternative routes from the apartment to circulation areas or other rooms. This
will allow the occupants an alternative route from the dwelling without
entering the room or space of fire origin.

Size Escape windows should be a window, or door (french window) situated in an
external wall or roof; and having an unobstructed openable area that is at
least 0.33 m” and at least 450 mm high and 450 mm wide (the route through
the window may be at an angle rather than straight through). The bottom of
the openable area should not be more than 1.1 m above the floor.

Hardware Locks and safety fittings for many types of windows continue to present
practical difficulties. This is because the design of the fittings needs to
consider child safety, safe cleaning and security as well as escape in the
event of a fire. At present there is no guidance provided on the type of lock or
fastening that can provide both security and escape, and the occupants of
dwellings can choose to fit devices most suitable for their situation. Devices
that should be prohibited are permanent obstructions such as fixed security
grills. The intention is to assist escape, but not to prohibit the use of locks,
restrictors or other safety devices.

Conservatories below The location of conservatories also presents some difficulties in relation to

escape windows escape windows. Where a conservatory is located below an escape window
consideration should be given to the design of the conservatory roof to
withstand the loads exerted from occupants lowering themselves onto the
roof in the event of a fire. However, the choice to construct a more robust roof
and frame is a matter of preference and the decision to do this should remain
with the owner.

2.9.5 Destination of escape routes

An escape route from a flat or maisonette should lead to a place of safety or
an access deck:

e directly; or

by way of a protected zone; or

by way of an access deck or open access balcony; or

by way of an exit to an external escape stair, or

by way of a flat roof, but only where there is more than 1 escape route
from the storey.

2.9.6 Flat roofs and access decks

Where an access deck, open access balcony or flat roof forms part of an

escape route

e it should have a medium fire resistance duration for the width of the
escape route and for a further 3 m on either side of the escape route
where appropriate; and

o every wall not more than 2 m from either side of the escape route should
have a short fire resistance duration up to a height of at least 1.1 m
measured from the level of the escape route.

If it is a flat roof there should also be:

e no exhausts of any kind less than 2 m from the escape route; and

e a wall or protective barrier at least 1.1 m high should be provided on each
side of the escape route.

29.4—-29.6
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Lateral fire and smoke
spread

Where an access deck or open access balcony is more than 2 m wide, any
soffit above it should have a down-stand on the line of separation between
each dwelling extending the full width of the access deck or balcony at 90° to
the face of the building and extending at least 300 mm below any beam or
down-stand parallel to the face of the building.

An access deck or open access balcony should have an opening or openings
to the external air extending over at least four-fifths of its length and at least
one-third of its height.

29.7 Obstacles
An escape route should not be by way of a lift, or below a shutter, or by way
of a sliding door.

A fixed ladder can be used if it provides access to a plant room (other than a
place of special fire risk, covered in the Technical Handbook for
non-domestic buildings) which is normally unoccupied other than for
maintenance purposes. The fixed ladder should be constructed in
accordance with the guidance in BS 5395: Part 3: 1985.

29.8 Headroom
An escape route should have a clear headroom of at least 2 m. In a doorway
it may be reduced to not less than 1.9 m.

2.9.9 Flats entered on the accommodation level

A flat at a storey height of more than 4.5 m which is entered at the same level

as the accommodation should be planned so that:

e an alternative exit is provided; or

o all apartments are entered directly from a protected enclosure (see clause
2.9.21) and the distance to be travelled from any door of an apartment to
the exit is not more than 9 m; or

o the distance to be travelled from any point within the flat to the exit is not
more than 9 m and the direction of travel is away from cooking facilities; or

e sleeping accommodation, and that part of the circulation area which
serves the sleeping accommodation and the exit to the flat, is separated
from any other apartment and kitchen by a construction with the fire
resistance equivalent to that of a protected enclosure (see clause 2.9.21);
and where that flat has a storey at a height of more than 7.5 m and the
distance to be travelled from any point within the flat to the exit is more
than 15 m, there is an alternative exit from the living accommodation.

2.9.10 Flats entered from below the accommodation level

A flat at a storey height of more than 4.5 m which is entered from a storey

below the level of the accommodation should be planned so that:

e an alternative exit is provided; or

e all apartments are entered directly from a protected enclosure (see clause
2.9.21) and the distance to be travelled from any door of an apartment to
the head of the private stair is not more than 9 m; or

o the distance to be travelled from any point within the flat to the head of the
private stair is not more than 9 m, and the direction of travel is away from
cooking facilities.

29.11 Flats entered from above the accommodation level

A flat at a storey height of more than 4.5 m which is entered from a storey
above the level of the accommodation should be planned so that an
alternative exit is provided from the lower storey.

2.9.6 —2.9.11
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2.9.12 —2.9.16

2912 Maisonettes

A maisonette with 1 or more storeys at a height of more than 4.5 m should be

planned that:

e all apartments are entered directly from a protected enclosure (see clause
2.9.21); and

e Wwhere any storey is at a height of more than 7.5 m there is an alternative
exit from each storey other than the entrance storey, or an alternative exit
is provided from each room intended as sleeping accommodation.

29.13 Ducted warm air heating

Where a flat or maisonette has a storey at a height of more than 4.5 m, or a

basement storey, and is provided with a system of ducted warm air heating:

e transfer grilles should not be fitted between any room and the entrance
hall or stair; and

e supply and return grilles should be not more than 450 mm above floor
level; and

e where warm air is ducted to an entrance hall or stair, the return air should
be ducted back to the heater; and

e where a duct passes through any wall, floor, or ceiling of an entrance hall
or stair, all joints between the duct and the surrounding construction
should be sealed; and

e there should be a room thermostat in the living room, at a height more
than 1370 mm and not more than 1830 mm, with an automatic control
which will turn off the heater, and actuate any circulation fan should the
ambient temperature rise to more than 35° C; and

e where the system recirculates air, smoke detectors should be provided in
every extract duct to cause the recirculation of air to stop and direct all
extract air to the outside of the building in the event of fire.

2914 Locks

Where a door across an escape route has to be secured against entry when
the building is occupied, it should be fitted only with a lock or fastening which
is readily operated, without a key, from the side approached by people
making an escape. It should also have a notice, on the inside, explaining the
operation of the opening device.

Additional guidance on the types hardware for timber fire and escape doors
can be obtained from the Building Hardware Industry Federation, Code of
Practice, ‘Hardware for Timber Fire and Escape Doors’ Issue 1, November
2000. Whilst metal and plastic doors are excluded from this publication the
same general principles could be applied. For metal doorsets, reference
should be made to the ‘Code of Practice for fire resisting metal doorsets’,
published by the Door and Shutter Manufacturers’ Association, 1999.

2.9.15 Solid waste storage accommodation

Solid waste storage accommodation should not open directly off an escape
route. Where this is unavoidable, there should be a protected lobby (see
clause 2.9.19) between the solid waste storage accommodation and the
escape route.

29.16 Mixed use buildings

An escape stair serving flats or maisonettes should not communicate directly
with a non-domestic building or communal facilities for a group of dwellings.
Where the escape stair is to be accessed from the common areas of the
building, then that escape stair should be separated from the dwellings and
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where it serves the non-domestic accommodation at each level (including the
topmost storey) by a protected lobby. Where the building or part of the
building has no storey at a height of more than 7.5 m and has only 1 escape
route by way of an escape stair and there are no alternative escape routes
from the building, protected lobbies should be provided at every level.

Where the building or part of the building has 2 or more escape routes, only 1
stair should communicate with both the domestic and non-domestic parts of
the building and be provided with protected lobbies.

An escape stair which serves a flat or maisonette which is ancillary to a

non-domestic  building, may communicate with the non-domestic

accommodation provided that:

o the escape stairis separated from the domestic and non-domestic
accommodation by a protected lobby at every level; and

e Wwhere the storey height of the flat or maisonette is more than 7.5 m, an
alternative escape route is available from the flat or maisonette; and

e an alarm and detection system which is designed in accordance with
BS 5839: Part 1: 2002 is installed in the common areas.

In this context 'ancillary' includes caretakers', directors', supervisors' and
similar flats or maisonettes.

2.9.17 Smoke control in corridors

Where a building has more than one escape stair and where a corridor, or

part of a corridor, provides escape in only one direction, automatic opening

ventilators should be provided in that part of the corridor which provides

single direction escape. Such ventilators should:

e provide for exhaust at or near ceiling level and for supply at or near floor
level with a combined aggregate area of at least 1.5 m’; and

e be activated by automatic smoke detection fixed to the ceiling of the
corridor and fitted with a manual override for fire service use (detectors
should be as in clause 2.9.19).

2918 Temporary waiting spaces

A protected zone enclosing an escape stair and an external escape stair (see
clause 2.9.22) should be provided with an unobstructed clear space capable
of accommodating a wheelchair and measuring not less than 700 x 1200 mm
on every escape stair landing to which there is access from a storey.
However, a temporary waiting space need not be provided in a protected
zone where the storey has level or ramped access to a place of safety or the
storey is inaccessible to wheelchair users.

The intention is to allow wheelchair users to wait temporarily until it is safe to
use the escape stair. The spaces are not intended to be used by people to
await rescue from the fire service. The speed of evacuation of people with
mobility problems can be much slower than able-bodied people and it is for
this reason that temporary refuge is important on escape stairs. The added
benefit to the inclusion of temporary waiting spaces allows any person with
impaired mobility to use the space. The spaces should not be used for any
form of storage.

2919 Protected lobbies

A protected lobby means a lobby within a protected zone but separated from
the remainder of the protected zone so as to resist the movement of smoke
from the adjoining accommodation to the remainder of the protected zone.

2.9.16 — 2.9.19
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Single escape stair

2.9.19 —2.9.19

A protected lobby should be constructed within a protected zone and the wall
dividing the protected lobby from the rest of the protected zone should have
at least a short fire resistance duration for integrity only and any door in the
wall should be a self-closing fire door (see clause 2.2.9) with a short fire
resistance duration.

Where flats or maisonettes are served by only one escape stair and there is
no alternative means of escape from the upper storeys, there should be a
protected lobby with automatic opening ventilators, at each storey within the
protected zone between the escape stair and the accommodation, including
a parking garage and any other accommodation ancillary to the dwellings
(see second diagram below). The lobby protection should afford people who
choose to evacuate the building, additional time to pass the fire floor in
relative safety.

However, a ventilated protected lobby need not be provided:

a. in relation to flats and maisonettes entered from an open access balcony
or access deck having an opening or openings to the external air
extending over at least four-fifths of its length and at least one-third of its
height;

b. where the protected zone provides access to not more than 12 dwellings

in total and no storey is at a height of more than 7.5 m and there are not

more than 4 dwellings on each storey and each dwelling has within it, a

protected enclosure (see first diagram below);

at the topmost storey;

. where there is more than one escape stair serving each dwelling.

Qe

Single stair access to flats and maisonettes with
every storey at a height of not more than 7.5 m

protected enclosures

— single escape stair

flats or maisonettes

separating walls
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Automatic ventilators

Detectors

Single stair access to flats and maisonettes with any storey at
a height of more than 7.5 m but not more than 18 m

flats or maisonettes

protected lobby and
escape stair
enclosure within

protected zone

single escape stair
9 p ~,

automatically
opening

ventilator /

<— separating walls

Where automatic opening ventilators are recommended, they should:

e provide for exhaust at or near ceiling level and for supply at or near floor
level with a combined aggregate area of at least 1.5 m’; and

e be activated by automatic smoke detection fixed to the ceiling of the
protected lobby and fitted with a manual override for fire service use.

Detectors should be evenly spaced and:

e not more than 20 m apart; and

e atleast 500 mm from any side of the lobby or corridor; and

e with the detector-sensing element more than 35 mm and not more than
300 mm from the soffit of the ceiling; and

o with a detector situated not more than 5 m from any change of direction in
the lobby or corridor exceeding 45°; and

e with any part of a lobby or corridor divided from any other part by a beam
or other obstruction projecting more than 600 mm below the soffit of the
ceiling shall be deemed to be a separate lobby or corridor.

2.9.20 Protected zones

A protected zone is that part of an escape route which is within a building, but
not within a room, and to which access is only by way of a protected door and
from which there is an exit directly to a place of safety, and which is enclosed
by separating walls and separating floors (see clauses 2.2.2 and 2.2.3).

The enclosing structure of a protected zone should have at least a medium
fire resistance duration and any door in the enclosing structure should be a
self-closing fire door (see clause 2.2.9) with at least a short fire resistance
duration. However, the floor of the lowest storey or an external wall (other
than an external wall described below), need not be fire resistant.

See annex 2.A for high rise domestic buildings with any storey at a height of
more than 18 m.

Each escape stair should be within a protected zone, except an external
escape stair with a total rise of not more than 7.5 m which leads directly to a
place of safety.

2.9.19 — 2.9.20
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External walls

Escape from a
basement storey

2.9.20 —2.9.23

A protected zone enclosing an escape stair should not enclose any room
including a store room or any other ancillary rooms.

Where any part of an external wall of a protected zone is not more than 2 m

from, and makes an angle of not more than 135° with any part of an external

wall of another part of the building, the escape stair should be protected by

construction for a distance of 2 m with a:

e short fire resistance duration where every storey in the building is at a
height of not more than 7.5 m above the ground; or

e medium fire resistance duration where any storey is at a height of more
than 7.5 m.

2.9.21 Protected enclosures

Where a protected enclosure is constructed within a dwelling, the walls
should have a short fire resistance duration, and any door in the wall should
be a self-closing fire door with a short fire resistance duration. However
where a wall between sanitary accommodation and an adjacent room has
short fire resistance duration, any wall or door between the sanitary
accommodation and the protected enclosure need not have fire resistance.

2.9.22 External escape stairs

External escape stairs present additional hazards to people evacuating a
building in the case of fire. This is because the escape stair will be exposed
to the possible effects of inclement weather. For this reason, an external
escape stair should not serve a building where the topmost storey height
exceeds 7.5 m.

An external escape stair should lead directly to a place of safety and be
protected against fire from within the building in accordance with the
guidance below. However, fire protection need not be provided to an external
escape stair with a total rise not more than 1.6 m.

Every part of an external wall (including a door, window or other opening)
within 2 m from the escape stair, should have short fire resistance duration
other than a door opening from the top storey to the external escape stair.
Fire protection below the escape stair should be extended to the lowest
ground level. Due to the likely smoke dissipation to atmosphere, service
openings including ventilation ducts not more than 2 m from the escape stair
may be protected by heat activated sealing devices or systems (see clause
2.2.9).

2.9.23 Basements

Where an escape stair also serves a basement storey, the protected zone
enclosing the escape stair in the basement storey should be separated from
the protected zone containing the escape stair serving the rest of the
building, by a wall or screen, with or without a door, at the ground storey floor
level. The wall, screen and self-closing fire door (see clause 2.2.9) should
have a medium fire resistance duration.

A basement storey which contains an apartment should be provided with

either:

e an alternative exit from the basement storey, which provides access to the
external air (below the adjoining ground) from which there is access to a
place of safety at ground level; or

e an escape window (see clause 2.9.4) in every basement apartment.
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Inner rooms

Protected enclosures

An apartment in a basement should not be in an inner room unless there is
an escape window (see clause 2.9.4) in the apartment or there are
alternative routes from the apartment to circulation areas or other rooms.

Where a private stair serves a basement storey, the private stair should be in
a protected enclosure (see clause 2.9.21).

29.24 Combustibility

Every part of an escape stair (including the landing) and the floor of a

protected zone or protected lobby, should be constructed of non-combustible

material. However, this guidance does not apply to:

e any handrail, balustrade or protective barrier on an escape stair;

o afloor finish (e.g. laminate flooring) applied to the escape stair (including
the landing) or applied to the floor of a protected zone or protected lobby.

2.9.25 Supporting structure

Where an element of structure provides support to a non-combustible
protected route of escape (see clauses 2.0.2 and 2.9.24), the supporting
element of structure should also be constructed from materials which are
non-combustible.

Where an element of structure provides support to a protected route of
escape (see clause 2.0.2) which attracts a higher period of fire resistance,
the supporting element of structure should also have at least the same period
of fire resistance.

2.9.26 Openings and service penetrations

Fire and smoke can easily pass through openings in protected routes of
escape (see clause 2.0.2) which could prevent the occupants from escaping
in the event of an outbreak of fire within the building. For this reason, the
openings in protected routes of escape should be limited to openings such as
chimneys, flue-pipes, self-closing fire doors and service openings. Fire
shutters or dampers (other than for protection of service openings, including
ventilation ducts) should not be installed in the enclosing structure of
protected routes of escape. In order to inhibit the spread of fire and smoke,
openings in protected routes of escape should be fire-stopped in accordance
with clause 2.2.9.

2.9.27 Junctions

The junctions between protected routes of escape (see clause 2.0.2) and
other parts of the building are particularly vulnerable to fire and smoke. This
is because fire and smoke can penetrate weaknesses at junctions which
could compromise the means of escape. The continuity of the fire-stopping
should be designed and constructed in order to provide a complete barrier to
fire between the relevant parts of the building. The designer should consider
all possible detailing at junctions to inhibit fire and smoke spread into the
protected route of escape.

Where part of a building is a protected route of escape and forms a junction
with any other part of the building including for example, an external wall or a
separating wall or separating floor the junction should maintain the fire
resistance duration of the protected route of escape.

In order to inhibit the spread of fire and smoke, junctions should be protected
in accordance with clause 2.2.10 and the guidance on fire-stopping materials
in clause 2.2.9.

2.9.23 —2.9.27
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Houses

2.9.28 —2.9.32

2.9.28 Basements - Houses

A basement storey which contains an apartment should be provided with

either:

e an alternative exit from the basement storey, which provides access to the
external air (below the adjoining ground) from which there is access to a
place of safety at ground level, or

e an escape window (see clause 2.9.4) in every basement apartment.

An apartment in a basement should not be in an inner room unless there is
an escape window (see clause 2.9.4) in the apartment or there are
alternative routes from the apartment to circulation areas or other rooms.

In a house containing an apartment or kitchen on a storey at a height of more
than 4.5 metres, where the private stair also serves a basement storey, the
protected enclosure serving the basement storey should be separated from
the protected enclosure (see clause 2.9.21) serving the remainder of the
house by construction providing a short fire resistance duration.

29.29 Innerrooms - Houses
An apartment in a storey at a height of more than 4.5 m should not be an
inner room.

2.9.30 Escape windows - Houses

An escape window (see clause 2.9.4) should be provided in every apartment
in an upper storey at a height of not more than 4.5 m and in every apartment
which is an inner room in a storey at a height of not more than 4.5 m.
However this is not necessary if there are alternative routes from the
apartment to circulation areas or other rooms.

2.9.31 Protected enclosures - Houses

In a house containing an apartment or kitchen in a storey at a height of more
than 4.5 m, every stair should be in a protected enclosure (see clause
2.9.21). However this does not apply to a stair in a house with one sforey at a
height of more than 4.5 m where the topmost storey does not contain an
apartment or a kitchen. The protected enclosure should also follow the
guidance for supporting structure (see clause 2.9.25), openings (see clause
2.9.26) and junctions (see clause 2.9.27).

2.9.32 Alternative exits - Houses

In a house containing an apartment or kitchen in a storey at a height of more
than 4.5 m, every storey at a height of more than 7.5 m should have an
alternative exit. Where the alternative exit is by way of a flat roof the
protected route of escape should follow the guidance in clause 2.9.6 and in
the case of an external escape stair, in accordance with the guidance in
clause 2.9.22.
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standard

2.10

mandatory

Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, illumination is
provided to assist in escape.

High rise domestic
buildings

Conversions

210 —2.10.0

2.10.0 Introduction

In seeking to escape from a building the occupants will find it easier if the
escape routes are illuminated. Specifically dedicated escape lighting is not
necessary within dwellings as it is assumed the occupants will have a degree
of familiarity with the layout, and escape routes only begin at the door to the
dwelling. However in buildings containing flats and maisonettes, the common
escape routes should be illuminated to assist the occupants of the building to
make their way to a place of safety.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard (regulation 12,
schedule 6).
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2.10.1 Escape route lighting
Escape route lighting utilises the artificial lighting within the building, but
should be supplied by a fire protected circuit.

Every part of an escape route should have artificial lighting supplied by a
protected circuit that provides a level of illumination not less than that
recommended for emergency lighting (see clause 2.10.3). Where artificial
lighting serves a protected zone, it should be via a protected circuit separate
from that supplying any other part of the escape route.

Artificial lighting supplied by a protected circuit need not be provided if a
system of emergency lighting is installed.

2.10.2 Protected circuits

A protected circuit is a circuit originating at the main incoming switch or
distribution board, the conductors of which are protected against fire.
Regardless of what system is employed, escape routes should be capable of
being illuminated when the building is in use. In conversions for example, it
may be easier to install self-contained emergency luminaries than to install a
protected circuit to the existing lighting system.

2.10.3 Emergency lighting
Emergency lighting is lighting designed to come into, or remain in, operation
automatically in the event of a local and general power failure.

Emergency lighting should be installed in buildings considered to be at higher

risk. In a building containing flats or maisonettes emergency lighting should

be provided in the following areas:

e an underground car park including any protected zone serving it, where
less than 30% of the perimeter of the car park is open to the external air;

e a protected zone or unprotected zone serving a basement storey.

The emergency lighting should be installed in accordance with BS 5266:
Part 1: 1999 as read in association with BS 5266: Part 7: 1999 (BS EN: 1838:
1999).

2.10.1 —2.10.3
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2.1 Communication

2.11 Functional standard

2.11.0 Introduction

2.11.1  Dwellings with no storey more than 200 m”
2.11.2 Smoke alarms

2.11.3 Dwellings with a storey more than 200 m”

contents
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standard Every building must be designed and constructed in such a way that
in the event of an outbreak of fire within the building, the occupants
2 1 1 are alerted to the outbreak of fire.
[ ]
Limitation:
mandatory This standard applies only to a building which:
(a) is a dwelling
(b) is a residential building; or
(c) is an enclosed shopping centre.
211.0 Introduction
If a fire does begin in a dwelling then early detection and warning to the
occupants can play a vital role in increasing their chances of escape. This is
particularly important as the occupants may well be asleep.
Conversions In the case of conversions, as specified in regulation 4, the building as

211 —2.11.0

converted shall meet the requirements of this standard (regulation 12,
schedule 6).
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Standby power supply

Location

Interconnection

Wiring

Supported
accommodation

False alarms

2.11.1  Dwellings with no storey more than 200 m*

A dwelling where no storey is more than 200 m’, should be provided with 1 or
more smoke alarms located on each storey with a standby supply to

BS 5446: Part 1: 2000 and installed in accordance with the guidance in
clause 2.11.2.

211.2 Smoke alarms

The standby power supply for the smoke alarm should take the form of a
primary battery, a secondary battery or a capacitor. The capacity of the
standby supply should be sufficient to power the smoke alarm when the
mains power supply is off for at least 72 hours while giving a visual warning
of mains power supply being off. There should remain sufficient capacity to
provide a warning of smoke for a further 4 minutes. An audible warning
should be given at least once every minute where the capacity of the standby
power supply falls below the recommended standby duration when the mains
power supply is on and persist for at least 30 days when the mains power
supply is off.

A smoke alarm should be ceiling mounted and located:

e in a circulation area which will be used as a route along which to escape,
not more than 7 m from the door to a living room or kitchen and not more
than 3 m from the door to a room intended to be used as sleeping
accommodation, the dimensions to be measured horizontally;

e where the circulation area is more than 15 m long, not more than 7.5 m
from another smoke alarm on the same storey;

e atleast 300 mm away from any wall or light fitting, heater or air
conditioning outlet;

e on a surface which is normally at the ambient temperature of the rest of
the room or circulation area in which the smoke alarm is situated.

The above recommendations are broadly in line with the recommendations of
BS 5839: Part 6: 2004 for a Grade D Type LD3 system.

Where more than 1 smoke alarm is installed in a dwelling they should be
interconnected so that detection of a fire by any one of them operates the
alarm signal in all of them.

A smoke alarm should be permanently wired to a circuit. The mains supply to

the smoke alarm should take the form of either:

e an independent circuit at the dwelling’s main distribution board, in which
case no other electrical equipment should be connected to this circuit
(other than a dedicated monitoring device installed to indicate failure of the
mains supply to the smoke alarms); or

e a separately electrically protected, regularly used local lighting circuit.

Smoke alarms may be interconnected by ‘hard wiring’ on a single final circuit.

Any smoke alarm in a dwelling which forms part of residential
accommodation with a warden or supervisor, should have a connection to a
central monitoring unit so that in the event of fire the warden or supervisor
can identify the dwelling concerned, and the system should follow the
guidance in BS 5839: Part 6: 2004 for a Grade C Type LD2 installation.

In order to reduce the frequency of unwanted false alarms, guidance is
provided in BS 5839: Part 6: 2004 on the types of sensor most appropriate
for the circumstances.

2111 —211.2
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2.11.3 Dwellings with a storey more than 200 m’

A dwelling with any storey area more than 200 m’ should be provided with a
fire detection and alarm system designed and installed in accordance with
BS 5839: Part 6: 2004 for a Grade C Type LD2 installation.

2113 —211.3
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standard

2.12

mandatory

Every building must be accessible to fire appliances and fire service
personnel.

Conversions

212 —-2.12.0

2.12.0 Introduction
Vehicle access to the exterior of a building is needed to enable high reach
appliances, such as turntable ladders and hydraulic platforms, to be used,
and to enable pumping appliances to supply water and equipment for
fire-fighting and rescue activities. The access arrangements increase with
building size and height.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the conversion
(regulation 12, schedule 6).
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Flats or maisonettes

Houses

Dead end route

2121 Vehicle access provision

Access from a public road should be provided for the fire service to assist
fire-fighters in their rescue and fire-fighting operations. Whilst the access will
depend to some extent on the vehicles and equipment used by the relevant
authority (see clause 2.0.2), assistance may be provided from adjoining
authorities when the need arises. For this reason, the more demanding
guidance for high reach appliances may be recommended by the relevant
authority. This may have a significant impact on planning, and a feasibility
study may be appropriate. Consultation with the relevant authority (see
clause 2.0.2) at the earliest opportunity is strongly recommended.

Vehicle access should be provided to at least one elevation of all domestic
buildings to assist in fire-fighting operations.

In the case of flats or maisonettes with a common entrance, a vehicle access
route for fire-fighting vehicles from a public road should be provided not more
than 45 m from the common entrance.

In addition, where dry fire mains are installed in a building, parking spaces
should be provided for fire service vehicles a distance not more than 18 m
from riser inlets. The intention is to assist fire service personnel connect a
short length of hose between the pumping appliance and the inlets to the dry
fire mains quickly and efficiently therefore saving operational time.

However, vehicle access routes to more than one elevation may not always
be possible due to the constraints of the site, and pedestrian access for fire
service personnel as described in clause 2.12.4 may be sufficient. In such
cases, advice from the relevant authority (see clause 2.0.2) should be
sought.

Every house should be provided with a vehicle access route for fire-fighting
vehicles from a public road to not more than 45 m from any door giving direct
access to the interior of the dwelling.

212.2 Vehicle access routes

Access routes to buildings for fire service vehicles or personnel should not be
assessed in isolation and the proposed access routes in effect will be
dictated by need for water hydrants (see clause 2.0.4) and other fire-fighting
facilities such as dry fire mains (see clause 2.14.2).

Fire service vehicles should not have to reverse more than 20 m from the end
of an access road. Where any dead-end route is more than 20 m long turning
facilities should be provided. This can be a turning circle or a hammerhead
designed on the basis of the diagram and table below.

In rural areas, access from a public road may not be possible to within 45 m
of an entrance to the building, and access from a private road will suffice
provided the guidance in the table below has been followed. The vehicle
access route assumes that access for pumping appliances will be sufficient
for houses, but that provision for high reach appliances should be made to
buildings containing flats or maisonettes. Where, in consultation with the
relevant authority (see clause 2.0.2), access is only needed for pumping
appliances, the smaller dimensions for a house may be used.

2121 —2.12.2
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2122 —-2123

Turning Facilities

Exit
< 20 m max >

turning circle, hammerhead or other

point at which a vehicle can turn
Access route for fire service vehicles
Type of appliance Flats and Houses

maisonettes

Minimum width of road 3.7 (m) 3.7 (m)
between kerbs
Minimum width of gateways etc 3.5 (m) 3.5(m)
Minimum clearance height 4.0 (m) 3.7 (m)
Minimum turning circle 26.0 (m) 16.8 (m)
between kerbs
Minimum turning circle 29.0 (m) 19.2 (m)
between walls
Minimum axle loading 14 (tonnes) 14 (tonnes)

212.3 Operating spaces for high reach appliances

Following consultation with the relevant authority (see clause 2.0.2), if it is
recommended that an operating space, or spaces, for a high reach appliance

should be provided, the operating space(s) should:

e have a ground loading capacity of not less than 8.3kg/cm’; and

e be level or have a gradient not more than 1 in 12.

The operating space shown in the diagram below is suitable for either a
hydraulic platform or a turntable ladder. Where the building has obstructions
such as balconies or other projections, the building line should be taken to be

the outer edge of the balconies or other projections.

Minimum dimensions for operating space for high reach appliances
building

not more than 2.2 m from the building

OPERATING at least 6 m
SPACE wide
at least 20 m long

v

'S

at least 2.2 m clear space for platform swing
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2.12.4 Access for fire service personnel

It is common practice for fire service personnel to enter a building through the
normal entrance and fight the fire head on. This is termed ‘offensive
fire-fighting’.

In order to allow unobstructed access to a domestic building for fire service
personnel, a paved (or equivalent) footpath at least 900 mm wide (see also
section 4: Safety) should be provided to the normal entrances of the building.

In addition, where vehicle access is not possible to within 18 m of the dry
riser inlets (see clause 2.12.1), a footpath should also be provided to the riser
inlets. This will allow the fire service to deploy portable pumps to relay water
supplies to where the water is needed. Whilst this method of water
distribution is quite common, it should be avoided for new developments
because of the time delay in supplying water to the fire-fighters.

Every elevation which is provided with vehicle or pedestrian access for fire
service personnel should have a door giving access to the interior of the
building. Inward opening doors are preferable because this allows easier
forced entry by fire service personnel should the need arise. However, an
outward opening final exit door or emergency door should also be considered
as providing suitable access.

2124 —-212.4
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standard

2.13

mandatory

Every building must be provided with a water supply for use by the
fire service.

Limitation:
This standard does not apply to domestic buildings.

213 —2.13.0

2.13.0 Introduction
This standard does not apply to domestic buildings.

The Fire (Scotland) Act 2005 includes requirements that a relevant authority
(see clause 2.0.2) shall take all reasonable measures for securing that an
adequate supply of water will be available for use, in the case of fire. It is
therefore important to consult the fire service early in the design process to
establish the extent of any water supplies for fire-fighting purposes.
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214 Fire service facilities

2.14 Functional standard
2.14.0 Introduction

2.14.1 Facilities on escape stairs
2.14.2 Dry fire mains

2.14.3 Smoke clearance
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standard

2.14

mandatory

Every building must be designed and constructed in such a way that
facilities are provided to assist fire-fighting or rescue operations.

High rise domestic
buildings

Conversions

214 —-2.14.0

2.14.0 Introduction

Facilities should be designed and installed within common escape stairs to
assist the fire service in carrying out their fire-fighting or rescue operations as
efficiently as possible.

The intention is to provide facilities such as fire mains, fire-fighting shafts and
lifts, smoke clearance capability and safe bridgeheads from which to
commence operations within the building as quickly and efficiently as
possible. These facilities increase with building size or storey height above
the ground.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,
effect rescue or fight fires. Therefore additional guidance is provided in annex
2.A for high rise domestic buildings with any storey at a height of more than
18 m.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard (regulation 12,
schedule 6).
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Location

Access corridors

2141 Facilities on escape stairs

Facilities should be designed and installed within the building to assist the fire
service in carrying out their fire-fighting or rescue operations as efficiently as
possible.

Where flats and maisonettes have only one escape stair and any storey is at
a height of more than 7.5 m, a protected lobby should be provided within the
protected zone on every storey and should have an area of at least 5 m”. This
is to provide a working area for fire service personnel. Within the protected
lobby there should be an outlet from a dry fire main that will enable fire
service personnel to attack the fire earlier.

Where flats or maisonettes have 2 or more escape stairs and any storey is at
a height of more than 7.5 m, protected lobbies and dry fire mains should be
provided to not less than 2 escape stairs positioned at least 20 m apart. No
point on any storey should be further from a dry riser outlet than one storey
height and 60 m measured along an unobstructed route for the fire hose.

2.14.2 Dry fire mains

A dry fire main is a pipe installed in a building for fire-fighting purposes which
is normally dry but is capable of being charged with water by pumping from a
fire service appliance. A dry fire main is commonly referred to as a ‘dry riser’.

Dry risers are normally located in protected lobbies within protected zones.
The inlets to the risers should be located externally to the building and not
more than 18 m from a parking space suitable for a pumping appliance.
There should be a clear hose route between the appliance and the inlet. This
will allow fire service personnel to connect the pumping appliance to the
inlets quickly and efficiently saving operational time.

Dry risers should be installed in accordance with BS 5306: Part 1: 1976

(1988); and where there are:

¢ landing valves, they should conform to BS 5041: Part 2: 1987;

¢ inlet breachings, they should conform to BS 5041: Part 3: 1975 (1987);

e boxes for landing valves, they should conform to BS 5041: Part 4: 1975
(1987);

e boxes for dry risers, they should conform to BS 5041: Part 5: 1974 (1987).

214.3 Smoke clearance

Ventilation of the escape stairs, protected lobbies and common access
corridors is important to assist fire service personnel during fire-fighting
operations and for smoke clearance purposes after the fire has been
extinguished. The efficiency of ventilators depends upon the prevailing wind
and it is important that the fire service personnel can control the opening and
closing of the ventilators on arrival at the building. An escape stair within a
protected zone should have either:

e a ventilator of not less than 1 m” at the top of the stair; or

e an opening window at each storey with an openable area of 0.5 m’.

Every access corridor or part of an access corridor, in a building containing
flats or maisonettes, should be provided with openable ventilators. It should
be noted that access corridors may also perform a different function. This is
the case where the access corridor is also a protected lobby within a
protected zone (see clause 2.9.19). The ventilators should provide exhaust at
or near ceiling level and supply air at or near floor level with a combined
aggregate opening area of at least 1.5 m’. It is important that the ventilators

2141 —2.143
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Open access balconies
and access decks

2143 —2.143

are capable of being opened or closed by fire service personnel including
where automatic opening ventilators are recommended in clauses 2.9.17 and
2.9.19.

Where access to the flats or maisonettes is from an open access balcony or
an access deck, openable ventilators need not be installed provided the
balcony or access deck is open to the external air and the opening area
extends over at least four-fifths of its length and at least one third of its
height.
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215 Automatic life safety fire suppression systems

215 Functional standard

2.15.0 Introduction

2.15.1 Automatic life safety fire suppression systems
2.15.2 Sheltered housing complex

2.15.3 High rise domestic buildings
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standard

2.15

mandatory

Every building must be designed and constructed in such a way that,
in the event of an outbreak of fire within the building, fire and smoke
will be inhibited from spreading through the building by the operation
of an automatic life safety fire suppression system.

Limitation:

This standard applies only to a building which:

(a) is an enclosed shopping centre;

(b) is a residential care building;

(c) is a high rise domestic building; or

(d) forms the whole or part of a sheltered housing complex.

High rise domestic
buildings

Conversions

215—2.15.0

2.15.0 Introduction

The term automatic life safety fire suppression system includes life safety
sprinklers, but also provides the opportunity for designers to propose other

systems which may be just as effective. The key characteristics of the system

are:

e it must be automatic and not require people to initiate its activation;

e it must be designed primarily to protect lives, rather than property, this
means it will normally be fitted with quick response sprinkler heads;

¢ it must be a fire suppression system, one designed specifically to deal with
fires rather than other hazards.

Increased height brings extra risk, both in the time needed for escape and
the difficulties posed to the fire service in attempting to assist evacuation,

effect rescue or fight fires. Therefore additional guidance is provided in annex

2.A for high rise domestic buildings with any storey at a height of more than
18 m.

In the case of conversions, as specified in regulation 4, the building as

converted shall meet the requirement of this standard (regulation 12,
schedule 6).
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Water supply

Maintenance

Flow rates

Components

Alternatives

2151 Automatic life safety fire suppression systems

Automatic life safety fire suppression systems are required in 2 categories of
domestic buildings:

e high rise domestic buildings; and

e dwellings which form part of a sheltered housing complex.

For a suppression system to be effective it is essential that there is an
appropriate and adequate water supply. Therefore designers need to discuss
with the water authority what supply is likely to be available and what
pressure can be expected. It is recognised that pressures will vary during the
day, over the year and perhaps in future years. Therefore it is imperative that
the system is designed on the basis of what the minimum pressure and flow
is likely to be.

Auto-suppression systems require maintenance and it is essential that the
systems, once installed, are regularly checked and maintained. It may be
that the requirement to provide such maintenance is made a legal obligation
on the owner by the addition of a Continuing Requirement when the
completion certificate is accepted by the verifier (under Section 22 of the
Building (Scotland) Act 2003). Failure to comply with such a Continuing
Requirement could lead to enforcement proceedings being taken and might
mean that the premises could not be legally occupied.

2.15.2 Sheltered housing complex

A dwelling forming the whole or part of a sheltered housing complex should
have an automatic life safety fire suppression system designed and installed
to DD 251: 2000 however, the system flow rate should be capable of
providing at least 60 litres per minute through any single sprinkler and at least
42 litres per minute through each of 3 sprinklers operating simultaneously.

Components of the system should be as specified and tested in accordance
with DD 252: 2002. Sprinkler heads should be ‘quick response type’ with a
response time index (RTI) of 50 (m.s)”2 and a conductivity factor (c) of not
more than 1 (m/s)’. Concealed or recessed pattern sprinkler heads should
only be used with the approval of the verifier.

There are many alternative or innovative fire suppression systems available
including water-mist systems. Verifiers should satisfy themselves that such
systems have been designed and tested for use in domestic buildings and
are fit for their intended purpose (see Section 0).

2.15.3 High rise domestic buildings

A high rise domestic building with any storey at a height of more than 18 m
above the ground should have an automatic life safety fire suppression
system designed and installed in accordance with the guidance set out in
annex 2.A.

2151 —2.15.3
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annex

2.A

Alternative guidance to
non-combustibility

2.A.0—2A.0

2.A.0 Introduction

Occupants of high rise domestic buildings may not attempt to evacuate the
building immediately. Initially they may not be aware that there is a fire in
progress, or if there is a fire in progress, they may not immediately perceive
themselves to be at risk. Due to the increased hazards associated with fires
in high rise domestic buildings both to the occupants of the building and to
fire-fighters, additional active and passive fire protection should be provided.
Additional structural fire protection is necessary with increased height and
automatic life safety fire suppression systems should be installed within every
dwelling.

Additional recommendations are also provided for separation, cavities,
spread to neighbouring buildings, spread on external walls, escape lighting,
and fire service facilities.

BR 135, second edition, ‘Fire Performance of external thermal insulation for
walls of multi-storey buildings’ and BS 8414: Part 1: 2002 ‘Test method for
non load-bearing external cladding systems applied to the face of the
building’ can be used as an alternative to the need for non-combustibility as
recommended in clause 2.A.3, clause 2.A.4 and clause 2.A.5.

The following additional guidance is appropriate for all high rise domestic
buildings with any storey at a height of more than 18 m above the ground.


http://www.sbsa.gov.uk/cd/pub/012.htm
http://www.sbsa.gov.uk/cd/pub/012.htm
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Intermediate floors

2.A1 Separation

Separating walls and separating floors should be constructed of
non-combustible materials. Separating walls should have at least a medium
fire resistance duration and any door in the separating wall should be a
self-closing fire door with a medium fire resistance duration. Separating floors
should have a long fire resistance duration.

2.A.2 Structural protection

Elements of structure should be provided with a long fire resistance duration.
The additional structural protection and fire separation (see clause 2.A.1) is
important in order to limit fire growth and will assist in protecting residents
and fire-fighters during a prolonged evacuation of high rise domestic
buildings.

However, an intermediate floor or floors within a flat or maisonette need only
have short fire resistance duration provided the floor does not support or
provide lateral restraint to any part of the structure with a long fire resistance
duration.

2.A.3 Cavities

Material situated or exposed within a cavity or a cavity formed by external
wall cladding, including thermal insulation material, should be constructed of
non-combustible materials. This does not apply to insulation exposed in a
cavity that is between 2 leaves of masonry or concrete at least 75 mm thick,
and which has a cavity barrier around all openings in the wall and at the top
of the wall-head.

2.A.4 Spread to neighbouring buildings

Every part of an external wall (including thermal insulation or external wall
cladding) should be constructed of non-combustible material. This does not
apply to insulation exposed in a cavity that is between 2 leaves of masonry or
concrete at least 75 mm thick, and which has a cavity barrier around all
openings in the wall and at the top of the wall-head.

2.A.5 Spread on external walls

External wall cladding should be constructed of non-combustible materials.
Any wall insulation material situated or exposed within a cavity formed by
external wall cladding, should also be constructed of non-combustible
materials. This does not apply to insulation exposed in a cavity that is
between 2 leaves of masonry or concrete at least 75 mm thick, and which
has a cavity barrier around all openings in the wall and at the top of the wall-
head.

2.A.6 Escape lighting
Every protected zone or unprotected zone should be provided with
emergency lighting.

2.A.7 Fire service facilities

Where flats and maisonettes have only one escape stair, fire-fighting facilities
on the escape stair should be provided by the following:

e a fire-fighting shaft;

¢ a fire-fighting lift; and

e adry fire main with the outlet located in the fire-fighting lobby.

2A1—2A7
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Fire-fighting shafts

Bridgehead

2A7—2A7

Where the flats or maisonettes have 2 or more escape stairs, the fire-fighting
facilities described above should be provided to at least 2 escape stairs
positioned at least 20 m apart.

No point on any storey should be further from a fire-fighting outlet than one
storey height, and 60 m measured along an unobstructed route for fire hose.

A fire-fighting shaft should be enclosed by walls forming the enclosing
structure of a protected zone with a long fire resistance duration. A
self-closing fire door in the enclosing structure of a fire-fighting shaft need
only have medium fire resistance duration (see following diagram).

ground storey upper storey

fire service access from
outside building fire fighting

short fire resistance short fire resistance stair

duration fire door duration fire door

fire fighting lobby

t least medium fire

fire-fighting
el passenger
fire fighting £ 0 _fighting resistance duration |t lift
stair lift and lobby fire door
Key:
I 'ong fire resistance duration constructed fo compartment wall
standard

I short fire resistance duration

The shaft should be provided with a ventilated fire-fighting lobby within the
shaft, having not more than 1 door to the room or storey it serves. The lobby
is intended to provides a safe bridgehead for the fire-fighters to work and it
provides access from the escape stair to the accommodation and to any
associated fire-fighting lift. The lobby should be constructed and ventilated in
accordance with BS 5588: Part 5: 2004 or ‘Smoke shafts protecting
fire-fighting shafts: their performance and design’ (BRE, 2002) and in
accordance with the diagram above.

A fire-fighting shaft should serve all storeys in a building. However a
firefighting shaft serving an upper storey need not serve a basement storey
and a fire-fighting shaft serving a basement storey need not serve an upper
storey.


http://www.sbsa.gov.uk/cd/pub/065.htm
http://www.sbsa.gov.uk/cd/pub/065.htm
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Fire-fighting lifts

Components

Alternatives

A fire-fighting lift is a lift with additional protection, and with controls to enable

it to be used under the direct control of the fire service when fighting a fire.

The fire-fighting lift need not serve the top storey of a building where:

a. the top storey is for service plant use only; and

b. access to the plant room is from an escape stair from the storey below;
and

c. the foot of the escape stair is not more than 4.5 m from the fire-fighting lift;
and

d. a dry rising main is installed in the protected lobby of the escape stair.

A fire-fighting lift should be constructed in accordance with BS 5588: Part 5:
2004. However, the lift should only be entered from a fire-fighting
lobby (having not more than one door to the room or storey it serves) or from
an open access balcony or an access deck.

2.A.8 Automatic life safety fire suppression systems

Flats and maisonettes should have an automatic life safety fire suppression
system designed and installed to DD 251: 2000 however the system flow rate
should be capable of providing at least 60 litres per minute through any
single sprinkler and at least 42 litres per minute through each of 3 sprinklers
operating simultaneously.

Due to the high degree of fire separation between dwellings, it may not be
necessary, nor is it common practice, to evacuate high rise domestic
buildings in their entirety during the outbreak of a fire. For this reason,
automatic life safety fire suppression systems do not need to be installed in
common spaces such as stairs, corridors, landings or communal facilities. On
arrival, the fire service will assess the need for a complete or a partial
evacuation of the building.

Components of the system should be as specified and tested in accordance
with DD 252: 2002. Sprinkler heads should be ‘quick response type’ with a
response time index (RTI) of 50 (m.s)”2 and a conductivity factor (c) of not
more than 1 (m/s)z. Concealed or recessed pattern sprinkler heads should
only be used with the approval of the verifier.

There are many alternative or innovative fire suppression systems available
including water-mist systems. Verifiers should satisfy themselves that such
systems have been designed and tested for use in domestic buildings and
are fit for their intended purpose (see section 0).

2A7—2A8
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annex

2.B

2.B.0—2.B.0

2.B.0 Introduction

This annex provides guidance on how to establish the resistance to fire of a
building element or component. Whilst it could be argued that occupants of a
building only need minutes to reach relative safety such as a protected zone,
it should be remembered that the fire tests used to establish fire resistance in
terms of time, do not replicate a real fire. In order to ensure the safe
evacuation of the building occupants and to ensure that fire-fighters are not
placed at undue risk, it is necessary to apply certain factors of safety to the
fire resistance for structural and non-structural fire protection.
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Transitional period

2.B.1  Fire resistance duration

Fire resistance durations are established from the guidance to standards 2.1
to 2.15. Reference throughout this document to a short, medium or long fire
resistance duration, will be satisfied by following the guidance in the table to
this annex titled ‘Fire resistance duration for common building elements or
components’. The designer is free to choose materials or products which
satisfy either the British Standard Tests or the Harmonised European Tests.

British and European fire tests will co-exist in use until the British Standard
classifications are withdrawn.

2.B.2 British Standards and associated specifications

The recommended fire resistance duration can be attained where the

construction follows the guidance in the Columns 3, 4 and 5 of the table

below. The tests and specifications in either:

a. Clause 10 of BS 476: Part 20: 1987, when read in conjunction with - for
load-bearing elements, BS 476: Part 21: 1987, for non load-bearing
elements, BS 476: Part 22: 1987, for components, BS 476: Part 23: 1987,
for ventilation ducts, BS 476: Part 24: 1987;

b. for fire door assemblies with non-metallic leaves, BS 8214: 1990: Sections
1and 2;

c. for structural steelwork, BS 5950: Part 8: 2003 or 'Fire Safe Design : A
new approach to multi-storey steel framed buildings' published by The
Steel Construction Institute (within the limitations described in the SCI
Publication P288);

d. in the case of structural use of timber, BS 5268: Part 4: Sections 4.1 and
4.2: 1990;

e. in the case of structural use of concrete, BS 8110: Part 2: 1985: Section
4.3 Tabulated data (method 1);

f. an appropriate specification given in the Building Research Establishment
Report BR 128 'Guidelines for the Construction of Fire Resisting Structural
Elements' (BRE 1988).

2B1—2B.2
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Column Column Column Column Column Column Column
1 2 3 4 5 6 7
Construction Fire British Standards European |Test
:ie5|stt_ance Load Integrity |Insulation Standards |exposure
uration bearing (mins) (mins)
capacity
(mins)
1. Structural frame, Short 30 None None R 30 Faces
column or beam Medium 60 None None R 60 exposed on
the inside
Long 120 None None R 120
2. Sepatrating floor , or [Short 30 30 30 REI 30 From the
any other floor, flat roof|Medium 60 60 60 REI 60 underside
or access deck used "0 120 120 120 REI 120
as a protected route of
escape (2.0.2)
3. Other than a floor in [Short 30 None None R 30 From the
2 or anintermediate  |Medium 60 None None R 60 underside
floor within a flat or
maisonette (see 2.A.3) Long 120 None None R120
4. Separating wall or  [Short 30 [4] 30 30 REI 30 [4] [Each side
an internal wall or Medium 60 [4] 60 60 REI 60 [4] |separately
screen used as a
protected route of Long 120 [4] 120 120 REI 120 [4]
escape (2.0.2)
[1, 2].
5. Load-bearing wall, [Short 30 None None R 30 Each side
other than awallin4  |Medium 60 None None R 60 separately
Long 120 None None R 120
6. Fire doorin awall |Short None 30 [6] None E 30 Sa [6] |Each side
in 4 Medium  |None 60 [6] None E 60 Sa [6] |separately,
Long None 1205, 6] |[None  |E 120Sa |When fitted
[5, 6] in frame [7]
7. External wall more [Short 30 [4] 30 None RE 30 [4] |From the
than 1m from a Medium (60 [4] 60 30 RE 60 and | [inside only
boundary [1, 2] 30 [4]
8. External wall not Short 30 [4] 30 30 REI 30 [4] [From the
more than 1m froma  |Medium 60 [4] 60 60 REI 60 [4] inside only
boundary [1, 2]
9. Horizontal cavity Short None 30 None E 30 From the
barrier [3] underside
10. Vertical cavity Short None 30 None E 30 Each side
barrier [3] separately
11. Ceiling in place of a|Short None 30 30 El 30 From the
cavity barrier (see underside
2.4.2b, 2.4.2c, 2.4.3)
Notes:
1. An external wall includes any external wall used to protect routes of escape (see clause

2.0.2) but excludes an unprotected area calculated in accordance with clauses 2.6.1 to 2.6.4.

2B.2—-2B.2
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2. Any door in an external wall , which is not included in the calculation of unprotected area,
should have the same fire resistance and the same test exposure as the external wall .

3. In a timber stud wall or partition the following will also be deemed to have a short fire
resistance duration:
a. polythene sleeved mineral wool, or mineral wool slab, in either case under

compression when installed; or

b. calcium silicate, cement based or gypsum based board at least 12 mm thick; or
C. steel at least 0.5 mm thick; or
d. timber at least 38 mm thick.

4, If the construction is non load-bearing, none in the case of column 3, and no load-bearing (R)
in the case of column 6.

5. Medium fire resistance duration is sufficient for a fire door in the enclosing structure of a
fire-fighting shaft.

6. Unless the fire door is in an external wall or a lift door or pressurisation techniques following
the guidance in BS 5588: Part 4: 1998 are used, the fire door should also either:
a. in the case of column 4, have smoke seals fitted unless the leakage rate does not

exceed 3m * /m/hour, head and jambs only, when tested at 25 Pa according to BS
476: Part 31: 1983 (Section 31.1) with AMD 8366/ November 1994; or

b. in the case of column 6, attain the additional classification of Sa when tested to BS EN
1634-3 2001.
7. A lift door need only be tested from the outside and a fire door in an external wall need only

be tested from the inside.

2.B.3 Harmonised European Standards

The recommended fire resistance duration can be attained where the
construction follows the guidance in Column 6 of the table below as specified
in Commission Decision 2000/367/EC of 3/5/2000 implementing Council
Directive 89/106/EEC as regards the classification of the resistance to fire of
construction products, construction works and parts thereof. The tests and
specifications are:

BS EN 13501-2: 2003, Fire classification of construction products and
building elements, Part 2-Classification using data from fire resistance tests
(excluding products for use in ventilation systems).

BS EN 1363-1: 1999, Fire resistance tests, Part 1-General requirements

BS EN 1363-2: 1999, Fire resistance tests, Part 2-Alternative and additional
procedures

BS EN 1363-3: 1999, Fire resistance tests, Part 3-Verification of furnace
performance

BS EN 1364-1: 1999, Fire resistance tests for non load-bearing
elements-Part 1: Walls

BS EN 1364-2: 1999, Fire resistance tests for non load-bearing
elements-Part 2: Ceilings

BS EN 1365-1: 1999, Fire resistance tests for load-bearing elements-Part 1:
Walls

2B.2—2B.3
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BS EN 1365-2: 1999, Fire resistance tests for load-bearing elements-Part 2:
Floors and roofs

BS EN 1365-3: 2000, Fire resistance tests for load-bearing elements-Part 3:
Beams

BS EN 1365-4: 1999, Fire resistance tests for load-bearing elements-Part 4:
Columns

BS EN 1366-1: 1999, Fire resistance tests for service installations-Part 1:
Ducts

BS EN 1366-2: 1999, Fire resistance tests for service installations-Part 2:
Fire dampers

BS EN 1634-1: 2000, Fire resistance tests for door and shutter
assemblies-Part 1: Fire doors and shutters

BS EN 1634-3: 2001, Fire resistance tests for door and shutter
assemblies-Part 3: Smoke control doors

2B.3—2B.3
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annex

2.C

2.C.0—2.C.0

2.C.0 Introduction

The performance criteria in terms of reaction to fire can be satisfied by either
the fire test specified in British Standards terms or the European harmonised
fire tests. The reaction to fire properties of elements of structure, separating
walls, separating floors, cavity barriers, linings, external walls, ceilings,
external claddings and escape stairs is provided throughout the handbook.
Some materials are deemed intrinsically to be non-combustible and therefore
do not need to be tested.
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Transitional period

2.C.1 Reaction to fire classification

The level of risk is established from the guidance to standard 2.1 to 2.15. The
guidance in the following table will be sufficient to attain the appropriate
levels of performance (in terms of risk) identified throughout this handbook.
The British Standard classifications do not automatically equate with the
equivalent classifications in the European Standards column, therefore
products cannot typically assume a European class, unless they have been
tested accordingly. The designer is free to choose materials or products
which satisfy either the British Standard Tests or the Harmonised European
Tests.

British and European fire tests will co-exist in use until the British Standard
classifications are withdrawn.

2.C.2 British Standards and associated specifications

Column 2 of the table sets out the performance criteria for ‘reaction to fire’.
The materials or components should be tested to the BS 476 series of test
standards which are deemed to satisfy the level of risk set throughout this
Technical Handbook.

2.C.3 Harmonised European Standards

In accordance with Commission Decision 2000/147/EC of 8/2/2000
implementing Council Directive 89/106/EEC as regards the classification of
the reaction to fire of materials and components, column 3 of the table sets
out the European performance criteria. Materials or components should be
tested to the European Harmonised Tests listed in column 3 of the table
which are deemed to satisfy the level of risk set throughout this guidance
document. BS EN 13501-1: 2002 provides the reaction to fire classification
procedure for all construction products within the scope of the Construction
Products Directive.

2C1—-2.C3
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Reaction to Fire

Column 1 Column 2 Column 3
Risk British Standards European Standards (1)
Non- The material is certified The material has achieved a classification of A1
combustible  |non-combustible according to the |when tested in accordance with BS EN ISO:
test specified in BS 476: Part 4: |1182 and BS EN ISO: 1716; or
1970 (1984) throughout; or
The material has achieved a classification of
The material does not flame or  |A2-s3, d2 when tested in accordance with
cause any rise in temperature on [BS EN: 13823 and BS EN ISO: 1182 or BS EN
either the centre (specimen) or  [ISO: 1716; or
furnace thermocouples according
to the test specified in BS 476: Products made from only 1 or more of the
Part 11: 1982 (1988). materials considered as Class A1 without the
need for testing, as defined in Commission
Decision 96/603/EC of 4 " October 1996
establishing the list of products belonging to
Class A1 “No contribution to fire” provided for in
the Decision 94/611/EC implementing Article 20
of the Council Directive 89/106/EEC on the
construction products . None of the materials
contain more than 1.0% by weight or volume
(whichever is the lower) of homogeneously
distributed organic material.
Low risk The surface material (or where it |[The material has achieved a classification of
is bonded throughout to a B-s3, d2 or better when tested in accordance
substrate, the surface material with BS EN: 13823 and BS EN ISO: 11925-2
combined with the substrate) has
a surface of Class 1 and, when
tested in accordance with
BS 476: Part 6: 1981 or BS 476:
Part 6: 1989 has an index of
performance (1) not more than 12
and a sub-index (i 1 ) not more
than 6.
Medium risk  [The material of the wall or ceiling |The material has achieved a classification of
when tested to BS 476: Part 7: C-s3, d2 or better when tested in accordance
1987 (1993), attains a Class 1 with BS EN: 13823 and BS EN ISO: 11925-2
surface spread of flame
High risk The material of the wall or ceiling [The material has achieved a classification of
when tested to BS 476: Part 7: D-s3, d2 or better when tested in accordance
1987 (1993), attains a Class 2 or |with BS EN: 13823 and BS EN ISO: 11925-2
Class 3 surface spread of flame.
Very high risk |A material which does not attain the recommended performance for high risk
Notes:
1. When a classification includes “s3, d2” this means that there is no limit set for smoke

production and/ or flaming droplets/ particles.

2C3—2C3
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annex

2.D

2.D.0—2.D.0

2.D.0 Introduction
This annex provides guidance on the vulnerability of roof coverings and is

concerned with the performance of roofs when exposed to fire from
neighbouring buildings.

Commission Decision of 22 November 2005 amending Decision

2001/671/EC establishing a classification system for the external fire

performance of roofs and roof coverings allows the classification of

performance by either:

a. BS 476: Part 3: 2004 (National Test), External fire exposure roof tests; or

b. BS EN 13501-5: 2005 (European Test), Fire classification of construction
products and building elements, Part 5-Classification using test data from
external fire exposure to roof tests.


http://www.sbsa.gov.uk/cd/pub/101.htm
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Transitional period

2.D.1 Vulnerability of roof coverings

The level of vulnerability is established from the guidance to standard 2.1 to
2.15. Reference throughout this document to a low, medium or high
vulnerability, will be satisfied by following the guidance in the tables. The
British Standard classification does not automatically equate with the
equivalent classifications in the European standards column, therefore
products cannot typically assume a European class, unless they have been
tested accordingly. The designer is free to choose materials or products,
which satisfy either the British Standard Tests or the Harmonised European
Tests.

British and European fire tests will co-exist in use until the British Standard
classifications are withdrawn.

2.D.2 British Standards and associated specifications

The national test for roof coverings is BS 476: Part 3: 2004 which measures
the capability of a roof to resist penetration from fire and flame spread when
the external surface is exposed to radiation and flames.

BS 476: Part 3: 2004 sets out a classification system based on external
penetration and flame spread as set out in the following table. The first letter
of the designation indicates fire penetration performance i.e. the time at
which any glowing or flaming [other than that from the gas pilot flame]
appears on the underside of the specimen. The second letter of the
designation indicates flame spread performance. The addition of the suffix ‘X’
indicates dripping from the underside of the specimen, any mechanical failure
or development of holes in the specimen. The angle of the specimen in the
test is designated by the prefix 'S’ [slope] or ‘F’ [flat].

Penetration Flame spread

A Those specimens which have A Those specimens on which there
not been penetrated within is no spread of flame
60 minutes

B Those specimens which are B Those specimens on which there
penetrated in not less than is not more than 525 mm spread
30 minutes of flame

C Those specimens which are C Those specimens on which there
penetrated in less than is more than 525 mm spread of
30 minutes flame

D Those specimens which are D Those specimens which continue
penetrated in the preliminary to burn for more than 5 minutes
test after the withdrawal of the test

flame or spread of flame more
than 375 mm across the region
of burning in the preliminary test.

2D1—2D.2
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2D.3—2D.3

2.D.3 Harmonised European Standards

The European test method has been published as DD ENV 1187: 2002, ‘Test

methods for external fire exposure to roofs’, which specifies four methods for

determining the performance of roofs to external fire exposure:

e Test 1 : with burning brands;

e Test 2 : with burning brands and wind;

e Test 3 : with burning brands, wind and supplementary radiant heat;

e Test 4 : two stage test method incorporating burning brands, wind and
supplementary radiant heat.

Only test method 4 evaluates penetrability in a satisfactory way to satisfy the
fire performance requirements in the United Kingdom. For this reason, (t4)
has been added to the European test designations to add clarity.

The performance criteria in terms of vulnerability to external fire exposure can
be satisfied where the roof covering follows the guidance in the following
table. The classification methodology is contained in BS EN 13501-5: 2005.

Classification for roofs / roof coverings exposed to external fire

Broof (t4) a. No penetration of roof system within 60 minutes
b. In preliminary test, after withdrawal of the test flame,
specimens burn for less than 5 minutes
c. In preliminary test, flame spread less than 0.38 m across
region of burning

Croof (t4) a. No penetration of roof system within 30 minutes.
b. In preliminary test, after withdrawal of the test flame,
specimens burn for less than 5 minutes
c. In preliminary test, flame spread less than 0.38 m across
region of burning.

Droof (t4) a. Roof system is penetrated within 30 minutes but is not
penetrated in the preliminary test.
b. In preliminary test, after withdrawal of the test flame,
specimens burn for less than 5 minutes
c. In preliminary test, flame spread less than 0.38 m across
region of burning

Eroof (14) a. Roof system is penetrated within 30 minutes but is not
penetrated in the preliminary test.

b. Flame spread is not controlled

Froof (t4) c. No performance determined.
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Vulnerability of roof coverings

Column 1 Column 2 Column 3
Vulnerability British Standards [1, 2, 3] European Standards
Low a) designation AA, AB or AC when tested along with the [The material has achieved
substrate in accordance with BS 476: Part 3: 2004; or a classification of Broof(t4)
in accordance with
b) glass at least 4 mm thick; or BS EN 13501-5: 2005
when tested to
c) a roof covering or rooflight of plastics materials which [DD ENV 1187: 2002
is in an open canopy or over a substantially open area
such as a loading bay which is a single-skin
polycarbonate sheet not more than 3 mm thick or
multi-skin polycarbonate sheet, or a thermoplastic
material (see clause 2.5.4): a specimen of which when
tested in accordance with Method 508A in
BS 2782: 1970 (1974), performs so that the test flame
does not reach the second mark within 2 minutes, the
specimen thickness to be more than 1.5 mm and not
more than 3 mm; or
d) a thermoplastic sheet with a low or medium risk (see
table to annex 2.C) or a rigid solid PVC (uPVC), or a
polycarbonate rigid solid sheet at least 3 mm thick, or a
multiskin polycarbonate sheet at least 10 mm thick
overall.
Medium a) designation BA, BB, BC, CA, CB or CC when tested [The material has achieved
along with the substrate in accordance with BS 476: Part |a classification of Croof(t4)
3:2004; or and Droof(t4) in
accordance with
b) a roof covering or rooflight of plastics materials which |BS EN 13501-5: 2005
is a single-skin polycarbonate sheet not more than 3 mm |when tested to
thick or multi-skin polycarbonate sheet, or thermoplastic |DD ENV 1187: 2002
material, a specimen of which when tested in accordance
with Method 508A in BS 2782: 1970 (1974), performs so
that the test flame does not reach the second mark within
2 minutes, the specimen thickness to more than 1.5 mm
and not more than 3 mm.
High Any designation other than low or medium vulnerability, [The material has achieved

including for example, timber shingles or thatch.

a classification of Eroof(t4)
and Froof(t4) in
accordance with

BS EN 13501-5: 2005
when tested to

DD ENV 1187: 2002

2D.3—2D3
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Introduction

3.0

3.0.1 —3.01

3.0.1 Background

Water, air and soil are intricately linked and all can be affected by various
forms of pollution that affect our environment. Other issues such as
condensation have been a constant threat to people and buildings for many
years.

Industrial change and demographic shift during the 19th and 20th centuries
resulted in large-scale re-organisation of our villages, towns and cities.
Industries moved out or disappeared altogether leaving large, 'brownfield',
gaps in our landscape. At the same time, changes in heating methods and
the advent of the consumer society, have had a significant effect on the type
and volume of refuse it has been necessary to dispose of to landfill.
Inevitably, these changes have left behind a legacy of land contamination
that in some cases, may be harmful. The Scottish government encourages
the use of previously developed land (brownfield) and local authorities may
wish to promote brownfield land in preference to greenfield land. Some of this
land will be contaminated and will need to be made safe.

Climate is controlled by the long-term balance of energy of the Earth and its
atmosphere. Natural events cause changes in climate but human activities
can also change the climate. The accumulation of greenhouse gases in the
atmosphere due to human activities will change the climate by enhancing the
natural greenhouse effect, leading to an increase in the Earth's average
surface temperature resulting in heavier rainfall.

Indoor air quality complaints are frequently precipitated by comfort issues:
high or low temperatures, draughts, high or low humidity or poor lighting.
However the incidence of real indoor pollution should not be ignored, it is
surprisingly common. The construction quality of dwellings is improving with a
resulting reduction of adventitious air infiltration producing fewer air changes.
Inadequate ventilation, inefficient filtration and poor hygiene all contribute to
poor indoor air quality.

Carbon monoxide (CO) gas has no smell, taste or colour and it kills dozens of
people in their homes every year. Many more suffer debilitating illnesses
often without anybody realising that they are being poisoned. CO gas is
produced by combustion appliances such as fires, boilers and water heaters.
Any appliance that burns solid fuel, gas or oil and that does not have a
room-sealed balanced flue so that it is sealed off from the room, is capable of
poisoning you if it is not properly installed, maintained and serviced. The
highest incidence of CO poisoning occurs in domestic buildings.

Oil accounts for about a third of all reported pollution incidents in Scotland
that are investigated by the Scottish Environment Protection Agency (SEPA).
That means around 500 to 600 pollution incidents a year with about 10 to
12% being serious. It is an offence to cause pollution and courts now impose
heavy fines. Although domestic pollution is low compared with commercial
and industrial buildings, it is important to ensure standards are not lowered.

Disposal of wastewater and surface water needs to be carefully considered
to prevent environmental pollution and uncontrollable runoff during periods of
heavy rainfall leading to flooding. The incorporation of water conservation
measures in buildings can reduce pressure on precious water resources by
recycling water from certain types of appliance. Recycling can also reduce
the reliance on mains water and limit the amount of water discharged thus
alleviating the risk of flooding. The inclusion of ‘green roofs’ into building
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design can also provide benefits to the environment and building owners

alike. Although viewed as mainly a vernacular building practice renewed

interest is being shown in this technique due to the diverse benefits that can

be achieved, such as:

o run-off attenuation helping to reduce sewer surcharging;

e absorption of greenhouse gases;

e absorption of air pollution;

e protecting the roof finish from mechanical damage and ultra-violet
radiation; and

e providing additional insulation.

Solid waste has increased enormously in the last couple of decades and
disposal to landfill sites is creating severe problems. Recycling is now a
priority.

3.0.2 Aims

The intention of this section is to ensure that, as far as is reasonably
practicable, buildings do not pose a threat to the environment and dwellings
and people in and around dwellings are not placed at risk as a result of:

site conditions;

hazardous and dangerous substances;

the effects of moisture in various forms;

an inadequate supply of air for human occupation of a dwelling;
inadequate drainage from a building and from paved surfaces around a
dwelling;

inadequate and unsuitable sanitary facilities;

inadequate accommodation and facilities in a dwelling;

inadequately constructed and installed combustion appliances;
inadequately constructed and installed oil storage tanks;

inadequate facilities for the storage and removal of solid waste from a
dwelling.

00000

3.0.3 Latest changes
The following is a summary of the changes that have been introduced
between 1 May 2006 and 30 April 2007.

3.0.4  reference to oil storage regulations

3.0.4  reference to CAR regulations

3.21 NRPB now affiliated with Health Protection Agency
3.5.0 guidance on sewers moved from clause 3.5.2
3.6.5 soakaway equation simplified

3.9.2 improved guidance on design of mound filter systems
3.1 text of standard expanded to improve scope

3.11.0 improved explanatory clauses

3.11.2 new guidance clause

3.11.3 new guidance clause

3.11.5 new guidance clause

3.11.6 new guidance clause

3.12 text of standard expanded to improve scope

3.12.0 improved explanatory clauses

3.12.1  minor revision to guidance clause

3.12.3 additional guidance on sanitary accommodation
3.12.4 improved guidance on activity spaces

3.0.1 —3.0.3
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Gas Safety (Installation
and Use) Regulations
1998

Gas Appliance (Safety)
Regulations 1995

The Control of Pollution
Act 1974

The Environment Act
1995

The Environmental
Protection Act 1990

The Groundwater
Regulations 1998

3.0.3—3.04

3.12.5 revised clause to take account of general changes
3.13 text of standard expanded to improve scope
3.13.0 improved explanatory clauses

3.13.1 improved guidance clause

3.13.2 new guidance clause

3.14.0 improved guidance clause

3.14.1 improved guidance clause

3.14.2 revised guidance and table

3.14.3 new guidance clause

3.14.4 new guidance clause

3.14.5 minor changes to guidance

3.14.9 improved guidance on input air ventilation systems
3.14.10 ventilation of large garages now in non-domestic Handbook
3.15.2 new clause relocated from 3.14.2

3.23 standard amended to cover biomass fuels

3.23.0 revised introduction clause

3.23.4 new guidance clause

3.24 standard amended to cover biomass fuels

3.24.0 revised introduction clause

3.24.4 new guidance clause

3.0.4 Relevant legislation
Listed below are some pieces of legislation that may be relevant and/or
helpful to those using the guidance in this particular section.

The Gas Safety (Installations and Use) Regulations 1998 require that any
person who installs, services, maintains, removes, or repairs gas fittings must
be competent. It covers not only materials, workmanship, safety precautions
and testing of gas fittings but also the safe installation of all aspects of gas
fired appliance installations.

The Gas Appliance (Safety) Regulations 1995 cover all aspects of gas
appliances and fittings and sets safe standards to satisfy the essential
requirements set by the EU. It sets procedures and duties for demonstrating
attestation of conformity.

The Control of Pollution Act 1974 covers, among others, duties and powers
of SEPA to control and dispose of solid waste.

The Environment Act 1995 covers, among others, duties and powers of the
Scottish Environment Protection Agency.

The Environmental Protection Act 1990 covers, among others, management
and enforcement of the collection, disposal and treatment of waste, control of
hazardous substances, oil pollution and nature conservation. Part IIA covers
contaminated land.

The Groundwater Regulations 1998 were introduced to prevent ground water
pollution and to manage groundwater resources in a sustainable way.
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The Water Environment
and Water Services
(Scotland) Act 2003

The Water Byelaws 2004

The Sewerage (Scotland)
Act 1968

CAR Regulations 2005

Oil Storage Regulations
2006

The Water Environment and Water Services (Scotland) Act 2003 sets up an
integrated regime for water quality and quantity management.

The Water Byelaws apply to any water fitting installed or used in buildings
where water is supplied by Scottish Water other than where specifically
exempted.

The Sewerage (Scotland) Act 1968 covers, among others, duties and powers
of the local authority to provide, construct and maintain public sewers and
rights of connection and discharge.

The Water Environment (Controlled Activities)(Scotland) Regulations 2005
gives Ministers the power to introduce controls over a range of activities that
have an adverse impact upon the water environment.

The Water Environment (Oil Storage)(Scotland) Regulations 2006 were
introduced to help reduce the incidence of oil pollution particularly from
inadequate storage.

3.04—-3.04
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standard

3.1

mandatory

Every building must be designed and constructed in such a way that
there will not be a threat to the building or the health of people in or
around the building due to the presence of harmful or dangerous
substances.

Limitation:

This standard does not apply to the removal of unsuitable material,
including turf, vegetable matter, wood, roots and topsoil on the site of a
building (other than a dwelling) intended to have a life not exceeding the
period specified in regulation 6.

Environmental
Protection Act 1990

Public registers

PAN 33

Harmful or dangerous
substances

Conversions

3.1—3.1.0

3.1.0 Introduction

Land contamination is an unwanted legacy of Britain’s long industrial history.
Part 1IA of the Environmental Protection Act 1990 (inserted by section 57 of
the Environment Act 1995) was introduced to enable the identification and
remediation of contaminated land from which contamination currently
represents an unacceptable risk. Risks associated with the land’s future use
will continue to be dealt with under the planning and building standards
system. Some functions of Part IIA, planning and building standards regimes
may, at times, overlap.

Part IIA adopts a ‘suitable for use approach’ that requires the current risks to
be assessed and remediated as required, for a site’s existing use. The
primary regulatory role for this rests with the local authorities. Local
authorities and SEPA must establish public registers to record all prescribed
regulatory action taken under Part IIA. The register will contain particulars
relating to the remediation, as well as notifications of the identification, of
contaminated land. The registers will expand as new information is identified.

Section 78A(2) of the Act (as amended) provides a specific definition of*
contaminated land’ for the purpose of the Act. Land that is not ‘contaminated
land’ as defined under the Act may still contain harmful or dangerous
substances and the following guidance should be useful to the local authority
in carrying out its other functions.

Land confirmed, or suspected of being contaminated is a material
consideration when local authorities determine planning applications. The
key role of the planning system is to ensure that all the ground included
within the planning application is suitable for the proposed future use.
Conditions may be added to any permission given to ensure the required
remediation takes place. Planning Advice Note (PAN) 33 ‘Development of
Contaminated Land’ explains further the role of planning and includes useful
cross-references to other relevant publications and regimes.

Harmful or dangerous substances include deposits of faecal or animal matter
and any substance, or mixture of substances, which is, or could become,
corrosive, explosive, flammable, radioactive or toxic or which produces, or
could produce, any gas likely to have any such characteristic.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the
conversion. (regulation 12, schedule 6).


http://www.sbsa.gov.uk/cd/leg/014.htm
http://www.sbsa.gov.uk/cd/pub/015.htm
http://www.sbsa.gov.uk/cd/pub/014.htm
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'ground immediately
adjoining'

Made ground

3.1.1  Preparation of a site

Surface soil and vegetable matter can be detrimental to a building’s structure
if left undisturbed within the building footprint. Therefore, before any work can
commence, unsuitable material including turf, vegetable matter, wood, roots
and topsoil should be removed from the ground to be covered by the
building, and the ground immediately adjoining the building, to a depth of at
least that which will prevent later growth that could damage the building. The
term ‘ground immediately adjoining’ is intended to cover ground that is
disturbed as a direct result of the works.

The solum (prepared area within the containing walls of a building) should be
treated to prevent vegetable growth and reduce the evaporation of moisture
from the ground to the inner surface of any part of a dwelling that it could
damage.

The solum should be brought to an even surface and any up filling should be
of hard, inert material. See guidance to standard 3.4 relating to building
elements adjacent to the ground.

To prevent water collecting under the building, the solum should be not lower
than the highest level of the adjoining ground. However where this may not
be possible, such as on sloping ground, the solum should be laid to fall to an
outlet in the under building above the lowest level of the adjoining ground to
prevent any water build up below the building. Any part of the under building
that is in contact with the ground, such as on sloping ground, should be
tanked. See clause 3.4.7.

Where the site contains fill or made ground, consideration should be given to
its compressibility and its collapse potential. Thought should be given to
foundation design to prevent the damaging effect of differential settlement.

3.1.2 Harmful or dangerous substances

For the purposes of this Technical Handbook, clause 3.1.0 provides guidance
on what harmful or dangerous substances may consist of. Because of their
hazardous qualities, any ground below and immediately adjoining (see
clause 3.1.1) a building should have them removed or made safe. Guidance
on remedial action to deal with such substances is given in clause 3.1.5.

3.1.3 Hazard identification and assessment

A preliminary desk-top study should be carried out to provide information on
the past and present uses of the proposed building site and surrounding area
that may give rise to contamination. Examples of land likely to contain
contaminants can include, but are not limited to:

asbestos works;

chemical works;

gas works, coal carbonisation plants and ancillary by-products works;
industries making or using wood preservatives;

landfill and other waste disposal sites;

metal mines, smelters, foundries, steel works and metal finishing works;
munitions production and testing sites;

nuclear installations;

oil storage and distribution sites;

paper and printing works;

railway land, especially the larger sidings and depots;

scrap yards;

3.1.0—3.13
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3.1.3—-3.15

e sewage works, sewage farms and sludge disposal sites;
e tanneries; and
e petrol filling stations.

During a walk-over of the area there may be signs of possible contaminants.
The preliminary investigation can assist in the design of the exploratory and
detailed ground investigation. A detailed ground investigation may be
necessary and should provide sufficient information for the risk assessment
and the design and specification of any remedial work.

Risk assessment should be specific to each building site and take into
account the presence of source, pathways and receptors at a particular
building site. Generic assessment criteria may provide an indication of where
further consideration of risk to receptors is required. The selection of
assessment criteria should take into account the specific circumstances of
the building site and the receptors that may be exposed. Assessment criteria
should be authoritative and scientifically based. Should a risk be indicated
then further consideration would be warranted. This may involve collection
and assessment of further information. Useful tools for undertaking detailed
assessment of risk are available e.g. CONSIM and CLEA. Reference should
be made to SEPA and DEFRA web sites which contain details of published
and forthcoming guidance.

The Environment Agency manages an extensive research programme
related to land contamination. This programme is ongoing and a check
should be made to ensure that the most up-to-date guidance is used. The
following are just some of the publications that may be of interest:
e assessment of risks to human health from land contamination, an
overview of the development of soil guideline values: CLR 7;
priority contaminants report: CLR 8;
contaminants in soils, collation of toxicological data and intake values for
humans: CLR 9;
e contaminated land exposure assessment (CLEA) model, technical basis
and algorithms: CLR 10;
¢ land contamination risk assessment tools: an evaluation of some of the
commonly used methods: Technical Report P260;

secondary model procedure for the development of appropriate soil
sampling strategies for land contamination - R&D Technical Report P5;
¢ technical aspects of site investigation - R&D Technical report P5.

3.1.4 Development on land that may be contaminated

Where the desk study, records or local knowledge of previous use identifies
land that may contain, or give rise to, harmful or dangerous substances,
planning permission will normally be subject to conditions. These conditions
may be imposed to ensure that the development proposed for the land will
not expose future users or occupiers, or any building or services, to hazards
associated with the contaminants.

3.1.5 Land not initially identified as being contaminated
There may be occasions when land containing harmful or dangerous
substances has not been identified at the planning stage, and the presence
of contaminants is only suspected later. Some signs of the possible presence
of contaminants are given in the table below together with the possible
contaminant and the probable remedial action recommended.


http://www.sbsa.gov.uk/cd/org/003.htm
http://www.sbsa.gov.uk/cd/org/004.htm
http://www.sbsa.gov.uk/cd/org/005.htm
http://www.sbsa.gov.uk/cd/pub/015.htm
http://www.sbsa.gov.uk/cd/pub/016.htm
http://www.sbsa.gov.uk/cd/pub/017.htm
http://www.sbsa.gov.uk/cd/pub/018.htm
http://www.sbsa.gov.uk/cd/pub/019.htm
http://www.sbsa.gov.uk/cd/pub/020.htm
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Possible contaminants and actions

Signs of possible Possible containment Probable remedial
contamination action recommended
Vegetation (absence, metals, metal compounds  none
poor or unnatural organic compounds, gases removal or treatment
growth)
Surface materials metals, metal compounds  none
(unusual colours and 4| and tarry wastes removal, filling, sealing
contours may indicate) or treatment

asbestos (loose) removal, filling, sealing

or treatment

other fibres none

organic compounds removal, filling or

including phenols treatment

potentially combustible removal, inert filling or

material including coal and treatment

coke dust

refuse and waste removal or treatment
Fumes and odours flammable, explosive, toxic removal or treatment
(may indicate organic  and asphyxiating gases the construction is to be
chemicals at very low  including methane and free from unventilated
concentrations) carbon dioxide voids

corrosive liquids removal, filling, sealing

or treatment

faecal, animal and removal, filling or

vegetable matter treatment

(biologically active)
Drums and containers  various removal with all
(whether full or empty) contaminated ground

The verifier may require the removal of any of the contaminants in the table
to clause 3.1.5, to be carried out by specialists.

If any signs of possible contaminants are present, the verifier should be told
at once. If the presence of any of the contaminants listed in the table to
clause 3.1.5 is confirmed, it is likely that some form of remedial action will be
required. For guidance, the normal course of remedial action is listed against
each contaminant. In all cases these courses of action assume that the
ground to be covered by the building will have at least 100 mm of in-situ
concrete cover. Expert advice may be required to provide an economical and
safe solution to the hazards encountered especially where contaminants are
present in large amounts or where there is imminent danger to health or
safety.

3.1.6 Risk management techniques

The Construction Industry Research and Information Association (CIRIA)
produces many useful guidance documents on the application of different risk
management techniques.

3.1.5—3.1.6
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3.1.6 —3.1.8

There are a range of options for managing the risk of land that is
contaminated. This can include removal or treatment of the contaminant
source or breaking the pathway by which contaminants can present a risk to
receptors:

Removal means that the contaminant itself and any contaminated ground to
be covered by the building should be taken out to a depth of 1 m (or less if the
verifier agrees) below the level of the lowest floor. The contaminant should
then be taken away to a place to be named by the local authority;

Filling means that the ground to be covered by the building should be
determined on a site specific basis but is normally to a depth of 1 m (or less if
the verifier agrees) with a material which will not react adversely with any
contaminant remaining and may be used for making up levels. The type of
filling and the design of the ground floor should be considered together;

Inert filling means that the filling is wholly non-combustible and not easily
changed by chemical reactions;

Sealing means that an impermeable barrier is laid between the contaminant
and the building and sealed at the joints, around the edges and at the service
entries. Note that polyethylene may not be suitable if the contaminant is a
liquid such as a tarry waste or organic solvent.

Ground treatment may provide a more cost effective and environmentally
sustainable solution. Treatment may be the only option where the presence of
structures or services prevents excavation. Treatment processes can be
biological, chemical or physical and be undertaken either in-situ
(contaminants are treated in the ground) or ex-situ (contaminated material is
excavated and then treated before being returned). The processes convert
the contaminant into a neutral form or render it harmless. There are also
solidification and stabilisation processes that can fix’ contaminants in the soil
so as to reduce the harm, and thermal processes that alter the contaminant
by incineration or by volatilisation. The exact process to use will depend on
the contaminant present and the soil type. Expert advice should be sought.

The CIRIA and the EA websites also contain useful data sheets on remedial
treatment options.

3.1.7 Housing on land affected by contamination

The National House Building Council (NHBC), together with the Environment
Agency, has produced a guidance document ‘Guidance for the Safe
Development of Housing on Land Affected by Contamination’. The document
aims to promote the adoption of good practice in the identification,
investigation, assessment and remedial treatment of land affected by
contamination, so that the development of housing on such land can be
undertaken safely and with confidence that no unacceptable risks remain.

3.1.8 Re-development of industrial land

With the increasing re-development of former industrial land, attention is also
drawn to BS 10175: 2001; ‘Investigation of potentially contaminated sites,
Code of Practice’. The British Standard provides guidance on, and
recommendations for, the investigation of land that may be contaminated or
land with naturally enhanced concentrations of potentially harmful materials,
to determine or manage the ensuing risk. BS 5930: 1999, ‘Code of Practice
for Site Investigations’ is also relevant. This CoP deals with the investigation
of ground for the purpose of assessing their suitability for the construction of


http://www.sbsa.gov.uk/cd/org/024.htm
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the work. It provides recommendations on certain constraints or problems
that can affect a site, such as geotechnical aspects and the legal aspects
including the need for licences or permits.

3.1.8—3.1.38
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standard

3.2

mandatory

Every building must be designed and constructed in such a way that
there will not be a threat to the health of people in or around the
building due to the emission and containment of radon gas.

Health Protection
Agency

Conversions

3.2—3.2.0

3.2.0 Introduction

Radon is a naturally occurring, radioactive, colourless and odourless gas that
is formed where uranium and radium are present. It can move through cracks
and fissures in the subsoil, and so into buildings. Where this gas occurs
under a dwelling, the external walls contain it and the containment of radon
can build up inside the dwelling over the long term posing a risk to health.

Breathing in radon gas for long periods increases the risk of developing lung
cancer and since people spend a high proportion of their time at home,
concentration levels in dwellings are very important. Although the risk is
relatively insignificant for people visiting or living for short periods in a
dwelling with high levels of radon, long-term exposure can increase the risk
to the point where preventative action is necessary. To reduce the risk, all
new dwellings, extensions and alterations, built in areas where there might
be radon concentration, may need to incorporate precautions against radon
gas.

The National Radiological Protection Board (NRPB) became part of the
Health Protection Agency (HPA) on 1 April 2005. Issues relating to radon can
be accessed on HPA website at www.hpa.org.uk/radiation

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the
conversion. (regulation 12, schedule 6).


http://www.sbsa.gov.uk/cd/org/038.htm
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Action level

Non-identified areas

3.21 Radon affected areas

'Radon affected areas' have been designated by testing dwellings. Where
tests on existing dwellings show that 1% of the dwellings in that area are
likely to have a radon concentration above 200 Bg/m’ (the action level) the
area is designated as a ‘radon affected area’. Two affected areas have been
identified for Scotland, around Helmsdale in Highland Region and along
Deeside in North-East Scotland. They are based on the National Radiological
Protection Board document, Radon affected areas: Scotland and Northern
Ireland, 1993. These 2 areas are illustrated in maps 1 and 2 in BRE
publication BR376 — ‘Radon: guidance on protective measures for new
dwellings in Scotland’ and have been reproduced below.

There are other localised areas of Scotland that have not yet been included
on the maps but are understood to be affected by radon. It is recommended
that protection also be provided in these areas where they are identified.
Further advice may be obtained from the verifier, Health Protection Agency or
the Building Research Establishment.

3.2.2 Protection from radon gas

If a dwelling is located on ground designated as a ‘radon affected area’
protective work should be undertaken to prevent excessive radon gas from
entering the dwelling.

Radon protective measures should be provided in accordance with the
guidance contained in BRE publication BR376 — ‘Radon: guidance on
protective measures for new dwellings in Scotland’.

3.2.3 Radon maps
Highland Region
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North-East Scotland
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standard

3.3

mandatory

Every building must be designed and constructed in such a way that
there will not be a threat to the building or the health of the occupants
as a result of flooding and the accumulation of ground water.

WWW.sepa.org
SPP 7

PAN 69
CIRIA guidance C624

Climate change

www.planningportal.
gov.uk/

Conversions

3.3—3.3.0

3.3.0 Introduction

Serious river and coastal flooding that has occurred in a number of areas in
Scotland is, unfortunately, not entirely preventable. Pressure for land
development may mean that development proposals could be given planning
approval on land subject to some risk of flooding.

Where development is to take place on land assessed by the planning
authority as having a flood risk, advice should be sought from sources such
as the local planning authority, the Scottish Environment Protection Agency
(SEPA) and those responsible for coastal defences. Further guidance may be
obtained from the ‘Scottish Planning Policy 7: Planning and Flooding, 2003’
(SPP 7) and ‘Planning Advice Note: Planning and Building Standards Advice
on Flooding’ (PAN 69). ‘Development and Flood Risk — guidance for the
construction industry’ (C624) 2004 published by CIRIA provides guidance on
carrying out flood risk assessment and suggests design considerations for
developers.

Subsoil drainage of a site is required where necessary (e.g. where the water
table can rise to within 250 mm of the lowest floor of a building) to help
prevent the penetration of ground water and floodwater to the interior of a
building and damage to the building fabric. Any existing drains that will be
affected by the construction of a building should also continue to function
properly and guidance is provided to standard 3.5.

Designers should be aware of the impact that climate change could have on
the fabric of buildings through increased rainfall and temperatures.
Consequential effects are increased driving rain, increased flood risk and
increased drying of soils. Guidance on improving the flood resistance of
domestic properties can be obtained from ‘Preparing for Floods, 2003’

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the
conversion. (regulation 12, schedule 6).


http://www.sbsa.gov.uk/cd/org/003.htm
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SPP 7

Surface water run-
off to adjacent sites

Design Guidance on
Flood Damage to
Dwellings 1996

3.3.1 Ground liable to flooding

In general all proposed building sites should be appraised initially to ascertain
the risk of flooding of the land and an assessment made as to what affects
the development may have on adjoining ground. Scottish Planning Policy 7
(SPP 7): Planning and Flooding, 2003 provides guidance on such policy
issues and explains the roles and responsibilities of the various stakeholders.

Ground below and immediately adjoining a dwelling that is liable to
accumulate floodwater or ground water requires treatment to be provided
against the harmful effects of such water. The ground immediately adjoining
a dwelling means the area where any ground water would affect the
structural stability of the dwelling. Treatment could include a field drain
system.

The drainage of ground water may be necessary for the following reasons:

e to increase the stability of the ground;

¢ to avoid surface flooding;

e to alleviate subsoil water pressures likely to cause dampness to
below-ground accommodation;

e to assist in preventing damage to foundations of buildings;
to prevent frost heave of subsoil that could cause fractures to structures
such as concrete slabs.

The selection of an appropriate drainage layout will depend on the nature of
the subsoil and the topography of the ground. Field drains, where provided,
should be laid in accordance with the recommendations in Clause 10 of BS
8301: 1985.

With the removal of topsoil from a development site, developers should be
aware of the dangers from possible surface water run-off from their building
site to other properties. It is good practice to have procedures in place to
overcome this occurrence. Depending on conditions, the formation of
channels or small dams to divert the run-off or, where conditions are
particularly serious, the installation of field drains or rubble drains may
overcome the problem.

3.3.2 Construction in flood risk areas

Where it is intended to develop in areas that may be at some risk of flooding,
guidance on precautionary measures that can be taken is given in ‘The
Design Guidance on Flood Damage to Dwellings, 1996’. This document
describes the likely effects of flooding on materials and elements of the
building and assesses various forms of construction and measures to reduce
the risk of flood damage in dwellings.

3.3.1—-3.3.2
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standard

3.4

mandatory

Every building must be designed and constructed in such a way that
there will not be a threat to the building or the health of the occupants
as a result of moisture penetration from the ground.

Climate change

Conversions

3.4—34.0

3.4.0 Introduction

Water is the prime cause of deterioration in building materials and
constructions and the presence of moisture encourages growth of mould that
is injurious to health. Ground water can penetrate building fabric from below,
rising vertically by capillary action. The effects of this rising damp are
immediately recognisable. There may be horizontal ‘tidemarks’ sometimes
several feet above the floor; below it the wall is discoloured with general
darkening and patchiness. There may also be loose wallpaper, signs of
mould growth and deterioration of plaster. Hygroscopic salts brought up from
the ground tend to concentrate in the ‘tidemark’.

Dwellings therefore, need to be constructed in such a way that rising damp
neither damages the building fabric nor penetrates to the interior where it
may constitute a health risk to occupants.

Designers should be aware of the impact that climate change could have on
the fabric of buildings through increased rainfall and temperatures. Higher
wind speeds and driving rain should focus attention to improved design and
quality of construction and to the protection of the building fabric from long
term dampness.

In the case of conversions, as specified in regulation 4, the building as
converted shall meet the requirements of this standard in so far as is
reasonably practicable, and in no case be worse than before the
conversion. (regulation 12, schedule 6).
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3.41 Treatment of building elements adjacent to the ground

A floor, wall or other building element adjacent the ground should prevent
moisture from the ground reaching the inner surface of any part of a dwelling
that it could damage.

Floors, walls or other building elements adjoining the ground should be
constructed in accordance with the following recommendations. The
dimensions specified are the minimum recommended; greater dimensions
may therefore be used.

3.4.2 Ground supported concrete floors

The solum is brought to a level
surface. Hardcore bed 100 mm thick

! 7 insulation = DPM
of clean broken brick or similar inert gga;/; 8'% ~cone. slab
material free from fine material and (¢ ired)
water soluble sulphates in quantities — hardcore
which would damage the concrete;
blinded with suitable fine material ~—solum
and constructed to form a level,
crack-free surface.
Concrete slab 100 mm thick with
insulation, if any, laid above or below ;. iation
the slab; with or without a screed or  above or <—conc. slab
floor finish. o) __DPM
-—hardcore
<—Solum
Damp-proof membrane above or
below the slab or as a sandwich;
jointed and sealed to the damp proof ;. +ion 2 onc. slab
course or damp-proof structure in  above or «—DPM
walls, columns and other adjacent below (if -—conc. slab
: . required)
elements in accordance with the
relevant clauses in section 3 of CP :L‘gru‘:s"'"e

102: 1973.

3.41—3.4.2
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343—344

3.4.3 Suspended concrete floors
The solum is brought to an even
surface; any up filling to be of hard,
inert material. Suspended concrete
floor of in-situ or precast concrete
slabs or beams with concrete or clay
infill units; with insulation, if any; with
or without a screed or floor finish, or
with boards. Permanent ventilation of
the under floor space direct to the
outside air by ventilators in 2
external walls on opposite sides of
the building to provide an open area
in each wall of 1500 mm” for at least
evegy metre run of the wall, or 500
mm" for at least every square metre
of floor area, this open area also
being provided in internal sleeper
walls or similar obstructions to
maintain the under floor ventilation;
the ventilated space to be 150 mm to
the underside of the floor slab or
beams.

3.44 Suspended timber floors
The solum is brought to an even
surface; any up filling to be of hard,
inert material. Hardcore bed as for
clause 3.4.2; with either a dpm in
accordance with Section 3 of CP
102: 1973; or concrete 50 mm thick
laid on 0.25 mm (1000 gauge)
polyethylene sheet; or concrete 100
mm thick; so that in any case the top
surface is not below that of the
adjacent ground.

% -— insulation

S

] 150

-«— solum

«insulation
anywhere in
this space

«DPM
<hardcore

<solum
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Suspended timber floor with or
without insulation as required. Floor
joists  carried on  wall-plates
supported as necessary by sleeper
walls with a dpc under the
wall-plates. Permanent ventilation of ‘150
the under floor space direct to the

outside air by ventilators in 2 ’_cﬁffﬁfe.ene
external walls on opposite sides of ~—Ehest
the building to provide a