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Foreword

This British Standard was prepared under the direction of the Fire Standards
Policy Committee and is published as a part of .

All matters dealing with fire safety management are now located in [BS 5588-12.
Other parts of which are already published are as follows.

— Part 0: Guide to fire safety codes of practice for particular
premiseslapplications;

— Part 1: Code of practice for residential buildings;

— Part 4: Code of practice for smoke control using pressure differentials;
— Part 5: Code of practice for firefighting stairs and lifts;

— Part 6: Code of practice for places of assembly;

— Part 8: Code of practice for means of escape for disabled people;

— Part 9: Code of practice for ventilation and air conditioning ductwork;
— Part 10: Code of practice for shopping complexes;

— Part 11: Code of practice for shops, offices, industrial, storage and other

similar buildings;

— Part 12: Managing fire safety.
In certain schemes, rigid conformity to the recommendations of this code might
prove unduly restrictive or inappropriate, and it may be preferable to incorporate
the general principles embodied in this code into a fire safety engineering
approach.

If an atrium is to be separated from the remainder of the building by construction
with the same standard of fire resistance as that required for the structure, it
will not be necessary to apply the recommendations given in this code.

It has been assumed in the drafting of this code that the execution of its
provisions will be entrusted to appropriately qualified and experienced people.

As a code of practice, this British Standard takes the form of guidance and
recommendations. It should not be quoted as if it were a specification and
particular care should be taken to ensure that claims of compliance are not
misleading.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 to 1v,
pages 1 to 89 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Sidelining in this document indicates the most recent changes by amendment.
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Section 1. General

1 Scope

This part of provides guidance on the incorporation of one or more atria into new and existing
buildings. The primary objective of the code is to ensure that the incorporation of an atrium into a building
does not present an increased risk to life as a result of fire and smoke spread.

This code is concerned only with those additional measures that may be required to compensate for any
increased risk resulting from the inclusion of an atrium within a building. It is not intended to provide a
fire-engineered solution for any particular design.

The principles presented in this standard are applicable to all building types containing atria other than:
a) prisons or other buildings intended for the confinement of persons;
b) auditoria in theatres or similar places of entertainment, for which guidance is given in [BS 5588-6;
¢) malls in shopping complexes for which guidance is given in .
d) small premises covered in Clause 10 of ;

e) buildings in occupancy categories A & B (see 7.2) containing a two-storey atrium, with one of the two
storeys being at ground level, which are designed for simultaneous evacuation with storey exits remote
from the atrium.

This code deals only with those aspects of design, construction and management that relate specifically to
the presence of an atrium within the building. Other aspects of fire safety design should be followed in
accordance with appropriate legislation and codes of practice.

A range of design solutions for atrium buildings presented in this code is based on four different occupancy
types:

1) awake and familiar with building layout;

2) awake and unfamiliar with building layout;

3) sleeping risk; and

4) significant number of people requiring medical or nursing care.

In addition to making recommendations intended to establish the basic requirements for life safety, this
code gives guidance on measures that may be taken to reduce the potential for damage to the contents and
finishes of a building.

This code presents the general principles to be adopted in the design and management of a building
containing one or more atria, together with a number of exemplars for different types and occupancy of
building.

The solutions are not exhaustive and other methods may exist by which an equivalent level of fire safety
can be achieved. All designs based on calculations to the extent recommended in this code can be considered
to be a form of fire safety engineering, and should be supported by documentation fully detailing the
calculations and assumptions made, and the values of any input parameters.

The paramount importance of building management in ensuring staff training, equipment maintenance
and evacuation management is recognized, and this code provides guidance to building managers on the
development, documentation and implementation of a fire safety management plan.

This code is not intended to apply to buildings during the course of construction or alteration.

NOTE 1 There is a significant increase in fire hazard during maintenance and alterations, and this should be considered when this

type of work is being undertaken (see BS 5588-19).
NOTE 2 All management guidance is now located in [BS 5588-19.
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2 References

2.1 Normative references

This part of incorporates, by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the cited publications are listed on
page 88. For dated references, only the edition cited applies; any subsequent amendments to, or revisions
of the cited publications apply to this part of only when incorporated in the reference by
amendment or revision. For undated references, the latest edition of the cited publication applies, together
with any amendments.

2.2 Informative references

This British Standard refers to other publications that provide information or guidance. Editions of these
publications current at the time of issue of this standard are listed on page 89, but reference should be
made to the latest editions.

3 Definitions
For the purposes of this part of this British Standard the following definitions apply.

3.1

active fire protection system

a fire suppression or protection system that operates only when activated either manually or by a device
sensitive to the products of combustion (usually heat or smoke), e.g. sprinklers, smoke control, fire
detection and alarm systems, etc.

3.2

associated floor area

any floor area in an atrium building not separated from the atrium by construction having a fire resistance
equal to that required for the elements of the structure of the building

NOTE The area of the atrium base should be included in the calculation of the associated floor area.

3.3
atrium (plural: atria)
a space within a building, not necessarily vertically aligned, passing through one or more structural floors

NOTE Enclosed lift wells, enclosed escalator wells, building services ducts and stairways are not classified as atria.

3.4

atrium base

the plan area of the lowest floor level, bounded by lines projected down from the edge of the floor slab
immediately above the lowest floor level within the atrium

3.5
atrium building
a building containing one or more atria

3.6

(fire) compartment

a building or part of a building, comprising one or more rooms, spaces or storeys, constructed to prevent
the spread of fire to or from another part of the same building, or an adjoining building

3.7

controlled fire load

a fire load that will be limited by means of management controls on the quantities of combustible material
that are present on the atrium base (see Clause 10) or where the fire load is limited by an effective
automatic suppression system

3.8

equivalent non-atrium building

a notional building of a similar size and the same usage as the atrium building under consideration, but
which does not contain an atrium
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3.9

final exit

the termination of an escape route from a building giving direct access to a street, passageway, walkway
or other open space, sited to ensure the rapid dispersal of persons from the vicinity of a building so that
they are no longer in danger from fire and/or smoke

3.10
fire resistance

the ability of a component or construction of a building to satisfy for a stated period of time some or all of
the criteria specified in the relevant part of

3.11

height (of an atrium)

the level of the surface of the highest point of the floor of the highest storey adjacent to the atrium measured
from the level of the atrium base

3.12

height (of a building)

the distance of the surface of the highest point of the floor of the highest storey (excluding any such storey
consisting exclusively of plant rooms) measured at the centre of that face of the building where the
measurement is greatest from the level of the footway or paving in front of that face, or, if there is no such
footway or paving, from the level of the ground (see Figure 1)
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Figure 1 — Height of an atrium
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3.13

means of escape

structural means whereby a safe route or routes is or are provided for persons to travel from any point in
a building to a place of safety

3.14

phased evacuation

a system of evacuation in which different parts of the building are evacuated in a controlled sequence of
phases, those parts at greatest risk being evacuated first

3.15
place of safety
place in which persons are in no danger from fire

3.16

pressure differential system

a smoke control system designed to minimize the spread of smoke from one part of a building to another
via gaps and small openings in the construction, by maintaining a pressure differential relative to the space
containing the fire

3.17

protected lobby/corridor

a circulation area consisting of a lobby or corridor enclosed with a fire-resisting construction (other than
any part that is an external wall of a building)

3.18

protected stairway

a stair discharging through a final exit to a place of safety (including any exit passageway between the foot
of the stair and the final exit) that is enclosed with fire-resisting construction

3.19

simultaneous evacuation

an evacuation procedure in which all persons within a building or part of a building are evacuated
simultaneously following discovery of a fire within the building

3.20
smoke
visible suspension in atmosphere of solid and/or liquid particles resulting from combustion or pyrolysis

3.21

smoke clearance system

a smoke control system designed to remove the products of combustion following a fire and used at the
discretion of the fire service to assist firefighting operations

3.22

smoke control

any technique used to control the movement of smoky gases within a building in order to protect the
structure, the contents, the means of escape, or to assist firefighting operations

3.23
smoke dilution

smoke control achieved by mixing the smoky gases with enough clean air to achieve less hazardous
conditions

3.24

smoke exhaust ventilation system

a smoke control system designed to remove a sufficient volume of smoke to minimize the possibility of
inter-connected spaces becoming untenable as a result of the spread of smoke
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3.25
smoke retarding construction
construction that will adequately retard the passage of smoke (see 16.2)

3.26

storey exit

a final exit (see 3.9), or doorway giving direct access to a protected stairway, firefighting lobby, or external
escape route

3.27

temperature control system

a heat control system using the principles of smoke exhaust ventilation, sufficient to reduce gas
temperatures in the smoke layer formed within the atrium to permit the use of construction/glazing
systems in the atrium facade which, whilst capable of preventing the passage of smoke, are not
fire-resisting. Examples of such construction/glazing systems may include float and other annealed glasses,
tempered glass, etc.

3.28

travel distance

the actual distance to be travelled by a person from any point within the floor area to the nearest storey
exit, taking into account the layout of walls, partitions and fittings

3.29

voice alarm system

a fire warning system using a monitored audio system that provides means for broadcasting warning
signals, and live and recorded speech messages for use in an emergency or as a fire alarm

4 Use of the code

4.1 Framework

The recommendations in this code are intended to provide a framework of guidance on the additional fire
safety measures that may be necessary when designing and constructing atria.

One of the major differences between the fire precautions recommended or required for atrium and
non-atrium buildings are the arrangements for restricting fire and/or smoke spread. Such arrangements
contribute to the provisions for means of escape or the restriction of fire spread between buildings. In
non-atrium buildings these restrictions are commonly based on physical sub-division; whilst this code
proposes other methods of restricting spread, appropriate to particular designs of atria.

Except where specifically stated otherwise, the recommendations of codes of practice appropriate to the
equivalent non-atrium building should be applied in addition to the recommendations of this code.

4.2 Sections

The layout of this code has been developed to assist in the design of an atrium within a building. The
document is structured into a series of sections, and incorporates a decision tree process which is supported
by a number of tables summarizing the technical solutions that have been reached.

Section 2, Section 3 and Section 4 give a commentary on the fire, occupancy, building and protection issues
related to atrium buildings; Section 5 gives recommendations on the appropriate fire safety designs, and
Section 6 gives recommendations on the fire protection facilities. [BS 5588-12 gives guidance on
management issues that will need to be considered.
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The sections are summarized as follows.
Section 2 Analysis of the problem

Gives guidance on the behaviour of fire and smoke spread within a building and atrium space, and
potential design objectives.

Section 3 Occupancy and building characteristics

Gives guidance on the characteristics of the occupants and buildings that have a significant effect on the
ultimate fire safety design.

Section 4 Fire protection facilities

Gives guidance on the means of escape, evacuation strategies and active fire suppression systems and
other issues that have to be considered in atrium buildings.

Section 5 Design solutions

Enables the designer to determine the design and technical provisions that will be necessary to ensure
adequate safety levels. This is accomplished by the use of decision trees, supported by a series of tables
which summarize the technical requirements of the solutions that have been reached. Exemplars, which
are a pictorial representation of the solutions that are recommended by the decision trees, are given

in Annex A.

Section 6 Recommendations

Gives recommendations on the means of escape, evacuation strategies and active fire suppression
systems and other issues that have to be considered in atrium buildings.

Text deleted

4.3 General

The wide range of designs possible in atrium buildings makes it impossible for this code to cover every
conceivable scheme and its associated fire risk, and it is necessary to apply an intelligent appreciation of
the principles of fire safety design to the application of the recommendations of this code.

This code identifies the following characteristics associated with the form and usage of atrium buildings
that may affect fire risk and proposes a range of solutions according to the particular combination of these
characteristics.

Building characteristics
occupancy
atrium height
separation between atrium and associated floor areas
fire load on atrium base
Protection strategies
evacuation strategy
automatic fire detection
fire warning systems
smoke and heat ventilation
automatic suppression systems

In certain schemes, rigid conformity to the recommendations of this code might prove unduly restrictive or
inappropriate, and it may be preferable to incorporate the general principles embodied in this code into a
fire safety engineering approach. However, to demonstrate clearly that the life safety objectives have been

| met, it is recommended that a fully documented manual (see BS 5588-19) is drawn up at an early stage in
design for subsequent submission to enforcing authorities and ultimately, after completion of the building,
for future reference by the person responsible for the management of the building.

Documents

Document Sharing Hub
6 © BSI 8 December 2004

Full document details: BS 5588-7:1997


http://dx.doi.org/10.3403/03162132U
http://www.avadocuments.com/doc/bs-5588-7-1997
http://www.avadocuments.com/doc/bs-5588-7-1997

Section 1 BS 5588-7:1997

The development of the fire safety strategy for the building has to take into account not only the provisions
for fire safety but also the cost and design objectives of the scheme. The following building characteristics,
which may significantly influence the fire protection measures required, should be established as early as
possible in the design process:

a) building occupancy type;

b) degree of separation between atrium and associated floor area;
¢) size and geometry of the atrium;

d) use of the atrium base and control of fire load,;

e) relationship of the building to site boundaries; and

f) height of the building.

4.4 Relationship with statutory provisions

4.4.1 General

It is important to appreciate the relationships between this code and the various statutory provisions
relevant to the design and construction of buildings and to the fire precautions to be provided in existing
buildings.

It is advisable that there should be preliminary design consultation to avoid the need to make changes to
a design at a late stage. For England and Wales, reference should be made to the guidance document
Building Regulation and Fire Safety, Procedural Guidance [1], published by the Department of the
Environment, Home Office and Welsh Office. For Scotland, reference should be made to the Building
(Procedure) (Scotland) Regulations 1981 [2] and the Building (Procedure) (Scotland) Amendment
Regulations 1990 [3].

4.4.2 Building regulations

The design and construction of new buildings, and of alterations of existing buildings, are controlled by the
following statutory provisions, collectively referred to as building regulations:

England and Wales: The Building Regulations
Scotland: The Building Standards (Scotland) Regulations
Northern Ireland: Building Regulations (Northern Ireland)

4.4.3 Legislation and other regulations for fire safety in buildings

In addition to the controls mentioned in 4.4.2, fire safety and means of escape for a wide variety of buildings
is dealt with under the following legislation.

England and Wales:

The Fire Precautions Act 1971, as amended by the Health and Safety at Work etc. Act 1974 and the
Fire Safety and Safety of Places of Sport Act 1987.

The Building Act 1984.
The Fire Certificates (Special Premises) Regulations 1976, SI 1976 No. 2003 (as amended).
Scotland:

The Fire Precautions Act 1971, as amended by the Health and Safety at Work etc. Act 1974 and the
Fire Safety and Safety of Places of Sport Act 1987.

The Building (Scotland) Act 1959 (as amended).
The Fire Certificates (Special Premises) Regulations 1976, SI 1976 No. 2003 (as amended).
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Northern Ireland:

The Fire Services (Northern Ireland) Order 1984 and the Health and Safety at work (Northern Ireland)
Order 1978.

The Planning and Building Regulations (Amendment Order) (Northern Ireland) Order 1990.

There are also a number of local Acts as well as entertainment and other licensing legislation which deal
with fire safety and means of escape. The designer should consult the fire authority and building authority
at an early stage to make certain that the building as planned will meet the requirements those authorities
may make, particularly if a fire certificate or licence may be necessary.

NOTE Under the Fire Precautions Act, 1971, fire authorities cannot generally require structural or other alterations relating to

escape from the premises as a condition of the issue of a fire certificate, or under an improvement notice, if the plans of the building
conform to the building regulations, unless:

a) there are regulations made under Section 12 of the Act and it is necessary to make requirements in order to satisfy those
regulations; or

b) the fire authority is satisfied that the means of escape in case of fire are inadequate by reason of matters or circumstances of
which particulars were not required to be supplied to the local authority in connection with the deposit of plans for building
regulation purposes.
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Section 2. Analysis of the problem

5 Fire in the atrium building

5.1 General

An atrium provides a route by which smoke and fire may spread from storey to storey much more rapidly
than in the equivalent non-atrium building, and the volume of smoke may increase manyfold due to the
entrainment of air into the rising plume. During this period the considerable quantities of smoke and
corrosive fumes produced, if allowed to spread through the building via the atrium to other open storeys,
may cause damage that is out of proportion to the scale of the initial fire.

Such spread of fire and smoke can have a significant effect upon the number of persons initially at risk, the
time available for escape and the activities of firefighters.

5.2 Spread of fire and smoke

When an atrium has an enclosure that does not confine the smoke from a fire to the space in which it
originated then, even if that enclosure is of fire-resisting construction, the buoyancy and expansion of the
fire gases can cause smoke to pass through any openings or gaps into other adjacent spaces which, in the
absence of the atrium, might otherwise not have been affected.

If a fire occurs and continues to develop on a storey directly open to an atrium, hot smoke will rise to the
ceiling level of that storey and spread outwards from the fire to form a layer beneath the ceiling. If that
storey opens directly onto an atrium, smoke will flow from the ceiling layer into the atrium void, where it
will tend to rise upwards owing to its buoyancy. As the smoke rises through the atrium it will entrain large
quantities of cool air from its surroundings, reducing the temperature of the plume and increasing its mass
and volume. As the smoke plume rises it cools and its buoyancy reduces to such an extent that at some
height its temperature may fall to that of the surrounding air and it will cease to rise by its own buoyancy.
In such circumstances a stable layer of smoky gases may form some distance below the atrium roof. Having
risen to an upper limit, the smoke will then tend to build downwards, producing a layer of increasing depth
which will spread horizontally into any open storeys within the depth of the layer.

Because a substantial proportion of the smoke and toxic fumes arising from a fire on a storey open to an
atrium will spread directly into the atrium void, the rate of smoke layer development on the fire floor will
be reduced. In a large atrium this can provide a significant increase in the time available for escape on the
storey on which the fire started but may lead to a rapid build-up of smoke on any upper storeys open to the
atrium, which will require immediate evacuation.

5.3 Occupants

In the early stages of a fire, the most important effects will usually be those of smoke and other products
of combustion. In addition to reducing visibility, smoke will produce discomfort to the eyes and difficulty in
breathing, both of which will hamper the efforts of occupants to find their way towards the exits. People
who are prevented from escaping by dense smoke, or who are exposed to it while escaping, may suffer from
the toxic effects of the products of combustion that accompany the smoke and the asphyxiant effect caused
by lack of oxygen. Intoxication, incapacity, unconsciousness and possibly death may result. These
considerations are particularly important when dealing with large numbers of persons, some of whom may
be unfamiliar with their surroundings, and who may vary widely in age and degree of mobility.

5.4 Structure

The enclosure of an atrium by imperforate construction (such as a glazed screen) will significantly reduce
the probability of smoke damage to storeys removed from the fire. However, if the fire grows large, the
temperature build-up within the atrium is likely to lead to failure of float and other annealed glasses, and
smoke and flames may spread between storeys. If a fire continues to develop unchecked, the build-up of
heat is likely to lead eventually to the failure of non fire-resisting glazing systems used for the atrium
enclosure. Therefore, to achieve an additional level of protection the provision of a fire-resisting enclosure
to the atrium may be beneficial.

5.5 Firefighting

In order to assist the fire service in rescue, firefighting and in clearance of smoke after the fire, additional
smoke clearance measures may be necessary. It should be noted that smoke control provisions provided
specifically for fire service use are not generally appropriate for the purpose of protecting means of escape.
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6 Functional design requirements

6.1 Life safety
Legislation and regulations for fire safety are primarily designed to protect life by ensuring that:
a) the occupants are able to leave the building safely in the event of a fire;
b) collapse of the building, wholly or in part, does not endanger the people in or around the building;
¢) fire spread to adjacent sites is controlled;
d) firefighters can more easily effect rescue and fight the fire.

| The recommendations of this code and [BS 5588-12 provide a range of options that may include one or more
of the following:

1) effective planning and protection of escape routes from any area that may be threatened by fire;

2) limitation of fire development by the control of materials or the provision of automatic suppression
systems;

3) provision of fire warning systems and, where appropriate, systems for the automatic detection of fire;
4) separation of the atrium from associated floor areas;

5) provision of smoke, pressure and temperature control systems to maintain the effectiveness of escape
routes and access for firefighters;

6) effective management control.

This code does not preclude the use of any form of building design incorporating an atrium, provided that
it can be explicitly demonstrated that the fire protection measures are adequate to ensure the achievement
of the life safety objectives.

6.2 Protection of property

Measures taken to fulfil statutory obligations in respect of fire safety may help to reduce any loss. However,
even relatively small fires that do not endanger the occupants can create substantial damage as a result of
the spread of smoke and fumes. Therefore this code provides guidance so that an informed choice can be
made about the benefits of fire protection measures for property loss.

However, since property protection is not generally a statutory requirement, a clear distinction is drawn in
this code between property protection and the recommendations for life safety. Loss can result from:

a) damage to the fabric of the building;

b) damage to the contents of the building;

¢) disruption to the use of the building (during or after the fire);
d) business interruption (i.e. inability to trade).

In an atrium building, particularly one that has a number of storeys open to the atrium, the potential for
smoke and fire spread is greater than in the equivalent non-atrium building, in which the effects of fire and
smoke are more likely to be confined to a single storey. Many of the recommendations of this code are only
intended to ensure the safe evacuation of the building and hence may provide little protection against the
spread of smoke. It may, therefore, be desirable to provide additional measures to reduce the degree of
damage resulting from fire and smoke spread.

The main concern of insurers when fire occurs in an atrium building is to reduce the potential for rapid fire
and smoke spread via the atrium, and insurers may compensate for this perceived risk by looking for a
combination of both active and passive fire protection. It is recommended that the insurers are consulted
at an early stage in the development of the project to establish the implications of the atrium design on
potential insurance premiums.
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Section 3. Occupancy and building characteristics

7 Occupancy characteristics

7.1 General

In determining the fire safety facilities to be incorporated into the design of the atria consideration should
first be given to the use of the building and the nature of the occupancy.

The management regimes that are likely to be in place for monitoring and maintaining the passive and
active fire safety provisions incorporated into the atria design can have a significant influence on the
decision process. In addition, the mobility and the alertness of the occupants and their familiarity with
their surroundings can have an effect upon the time required to complete the evacuation process in an
emergency.

7.2 Occupancy categories
For the purposes of this code, four main categories of occupancy have been specified and are listed below.

a) Category A: Occupants who are awake and, predominantly, are familiar with the building
(e.g. office and industrial premises, teaching areas of schools and colleges).

b) Category B: Occupants who are awake but may be unfamiliar with the building
(e.g. shops, exhibitions, museums, leisure centres, other assembly buildings, etc.).

c¢) Category C: Occupants who are likely to be asleep:

1) Category C1 — Long term individual occupancy (e.g. individual flats without 24 h maintenance and
management control on site);

2) Category C2 — Long term managed occupancy (e.g. serviced flats, halls of residence, sleeping areas
and boarding schools);

3) Category C3 — Short term occupancy (hotels, schools).
d) Category D — Occupants requiring medical or nursing care.
7.3 Buildings in different occupation

The design of the atrium building should consider the different type of occupancies within the building, and
each category should have its associated fire safety measures. Each category is then checked to ensure that
any provision from one category does not adversely affect the fire safety of the other occupancy types.

8 Compartmentation and fire resistance

8.1 General

The severity of a fire and its potential to cause failure of the structural elements is dependent largely upon
the quantity and nature of combustibles likely to be present in a particular building and the presence of
any fire suppression systems.

8.2 Fire resistance of structure

Guidance is provided in this code on alternative methods of preventing the flow of hot gases and flames
from a fire in the associated floor area to the atrium and subsequently into other storeys via the atrium.

Various strategies have been developed to ensure that this can be achieved, as follows:
a) fire-resisting and smoke retarding construction between the atrium and the associated floor area;

b) smoke retarding construction between the atrium and the associated floor area, used in conjunction
with temperature control and sprinklers;

c¢) heat and ventilation extraction from each storey.
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8.3 Loadbearing elements

The anticipated fire load (per m? of floor area) in a building incorporating an atrium would normally be no
greater than in the equivalent non-atrium building. Therefore those loadbearing elements of structure that
are fire-resisting need to satisfy the same standard of fire resistance as is appropriate to the equivalent
non-atrium building.

8.4 Glazing elements

In the event of a fire, the glazing elements, whether they have a designated fire resistance or not, will
provide some fire resistance and/or smoke retarding functions. The ability of the glazing or glazing
elements to perform these functions will need to be assessed.

8.5 Ancillary accommodation

The fire risks associated with ancillary accommodation are, in most cases, higher than those of the main
use of a building. Ancillary accommodation such as loading bays, main storage areas, refuse rooms and
kitchens, together with any part of the building containing highly flammable materials, needs to be
separated from the atrium and any associated floor areas by means of fire-resisting construction
appropriate to the specific risk. The need for such separation applies to all types of buildings, whether they
contain an atrium or not.

9 Connection of atrium to below-ground storeys

There is essentially little difference in the potential for fire and smoke spread between an atrium
penetrating below ground level and an atrium that is wholly above ground, and it is not necessary to
separate the below-ground sections of an atrium and its associated floor areas from the upper storeys by
means of fire-resisting construction. No specific recommendations are made for atria connecting with
below-ground storeys, but it should be ensured that protected escape routes and firefighting provisions are
in accordance with the recommendations for the equivalent non-atrium building.

10 Use of atrium base

It 1s often not possible to provide effective sprinkler protection to combustibles on the atrium base.
Therefore in situations where sprinkler protection is a recommendation of this code but cannot be provided
to the atrium base, the fire load should be controlled. This is achieved by limiting the combustible materials
to isolated islands. If an effective automatic suppression system is provided, the fire load can be considered
as a controlled fire load (see 3.7).

For detailed guidance regarding the control of fire loading on the atrium base see Clause 27.
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Section 4. Fire protection facilities

11 Means of escape

11.1 General

The inclusion of active and passive fire and smoke control systems within an atrium is intended to ensure
that the means of escape provided remain available to occupants throughout the evacuation of the building
in fire conditions.

It is essential, therefore, that the provision of means of escape follows established guidance, appropriate to
the risk concerned, other than where specifically allowed for within this document.

11.2 Escape routes

When evacuating a building the occupants have a natural tendency to leave via the same route by which
they entered. In planning for escape it is normally desirable that the escape routes coincide with circulation
routes. However, in a building containing an atrium this may not always be feasible and may not be
desirable if it requires travel close to the edge of an open atrium.

Occupants of a building generally need to have alternative directions of escape, and the circumstances
where a single direction of travel is acceptable are limited. This principle, and others such as maximum
distances of travel and capacities of exits, apply equally to a building containing an atrium as to one that
does not, and are set out in the appropriate codes. In circumstances where the atrium is not separated from
the accommodation by fire-resisting construction, it is necessary to consider escape within and from the
atrium, and escape from the associated areas, as an entity. It is particularly important to consider the effect
the atrium may have on escape from upper storeys open to the atrium in view of the potential for a fire in
the atrium to affect those storeys.

11.3 Balcony escape

Escape via a balcony within the atrium space is acceptable without the need for an alternative protected
escape route away from the atrium, provided that the balcony is protected from the effects of heat and
smoke. Where there is an alternative protected escape route from the accommodation, these restrictions
need not apply and open balcony escape routes are acceptable (except in occupancy category D).

12 Evacuation procedures

12.1 Evacuation strategy

The purpose of an evacuation strategy is to ensure that, in the event of a fire, the occupants are able to use
the escape routes provided without being exposed to untenable conditions.

Basic evacuation strategies available comprise:
a) total evacuation of the occupants, by either simultaneous or phased procedures;

b) evacuation of the occupants to a place of relative safety within the building, where they can remain
and, if necessary, complete the evacuation in safety as part of a managed system; or

¢) the occupants remain in a place from which evacuation could not normally be contemplated for
functional reasons, with the design ensuring that the location of the occupants remains a place of relative
safety throughout.

The evacuation strategy should not rely on direct assistance to the occupants, except for special cases such
as the evacuation of the infirm. The choice of evacuation strategy must be carefully matched to the nature
of the building and its occupants, with some strategies being inapplicable to certain types of buildings. For
example, in hospitals or premises providing medical or nursing care appropriate evacuation strategies
might include those where occupants evacuate to a place of relative safety within the building by
progressive horizontal evacuation or are afforded protection while remaining in-situ.
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12.2 Simultaneous evacuation

Where there are open connections between storeys or the enclosure to an atrium is of non smoke retardant
instruction, it is unrealistic to expect the occupants to remain on an open storey for a prolonged time when
there is a fire, even if sprinkler and smoke control systems are designed to maintain such storeys free from
smoke and fire. Therefore, in view of the likely psychological response of the occupants to a fire threat,
simultaneous evacuation would be the preferred option.

12.3 Phased evacuation

In high rise buildings where the floor areas are separated from the atrium by smoke retarding and
fire-resisting enclosures, phased evacuation procedures may be adopted. Phased evacuation may also be
acceptable in low rise buildings when a smoke retarding but non fire-resisting enclosure is provided. The
appropriate degree of fire resistance is shown in the relevant decision tree.

12.4 Evacuation phasing

An atrium building may contain both areas subject to phased evacuation and areas subject to simultaneous
evacuation. The most appropriate phasing of evacuation for any particular building needs to be determined
on the basis of the mode of evacuation (phased, simultaneous or both), the nature of the occupants and the
fire risk present (see Table 5).

The fire alarm system needs to be designed so as to enable the sounding of the evacuation signal in a
sequence that will ensure the safe egress of all of the occupants should a fire continue to develop. Details
of the evacuation strategy and alarm system should be given in the fire safety manual (see BS 5588-12).

13 Fire control centre

A fire control centre is necessary for atrium buildings where a system of phased evacuation is proposed, to
enable the fire service to assume control of an incident immediately on arrival. The fire control centre needs
to be readily accessible with direct access from the open air, and because of the possible need for it to be
operational over an extended period of time, it should be located in a room with structural fire separation
and should incorporate facilities to enable it to function as normal during an emergency. It should contain
all control and indicating equipment for the fire alarm and other fire safety systems for the building.

NOTE The fire control centre may form part of the general management offices for the building.

14 Fire warning systems

People respond more quickly to informative warning systems than to the traditional type of fire alarm
sounder. This provision of information can be particularly important when many of the building’s
occupants are unfamiliar with their surroundings. If phased evacuation is used or where large numbers of
the public are present, it is necessary to be able to provide clear instructions to the occupants via a voice
alarm system, (except in premises providing medical or nursing care), so that the evacuation can be
managed in an orderly manner.

15 Automatic fire detection

It is possible that smoke from a fire in an unoccupied area could spread via the atrium and rapidly hazard
the escape from other levels within the building. Therefore, to ensure safety throughout an atrium
building, it may be necessary to install a comprehensive automatic fire detection and alarm system.

A fire detection system can initiate a variety of functions, including closing down ventilating and air
conditioning plant, bringing fire control systems into operation, opening ventilators and starting fans for
the control of smoke.

Several detection methods may be incorporated into the same automatic system so that the most suitable
detection method can be chosen for any location where the fire characteristics can be predicted or where
they present a particularly significant hazard. It is desirable that advice is sought from specialists as to the
correct type of system for given circumstances.

BS 5839-1| gives recommendations on general design, zoning and location of detectors, control and
indicating equipment, power supplies etc., and contains advice relevant to buildings in multiple occupation.
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16 Separation between atrium and associated floor area

16.1 General

In order to control the spread of fire and/or smoke, the construction separating the atrium and associated
floor areas will have to be either fire-resisting, and/or smoke retarding.

Smoke retarding construction is only suitable when the smoke temperatures can be effectively controlled
by the use of sprinklers and/or temperature control systems which will limit the growth of the fire.
16.2 Smoke retarding construction

In many instances it is not necessary to enclose the atrium with fire-resisting construction. However, a
smoke retarding enclosure may be required to prevent the early ingress of smoke to those levels that are
not directly affected by fire. Some forms of construction which are fire-resisting (e.g. traditional roller
shutters) would not be sufficiently impervious to smoke to be considered as smoke retarding.

In the absence of an appropriate method of test and performance criteria, such construction should not
contain unsealed joints and permanently open or openable areas. Joints between such construction and any
abutting element should be tight and preferably sealed with a filler (e.g. plaster), a mastic, or a flexible
strip (e.g. neoprene), as appropriate.

Any doors in an atrium, when tested in accordance with BS 476-31.1f with the threshold taped, and
subjected to a pressure of 25 Pa, should have a leakage rate not exceeding 3 m®/h per metre.

17 Smoke control for means of escape

17.1 General

Smoke control systems are designed to move or control the smoke and fire effluent in a pre-determined
manner in order that their threat to life can be minimized. Smoke control can be achieved in a number of
different ways.

a) A smoke exhaust ventilation system of which it is possible to identify two different types:
1) to establish a stable smoke layer providing clear air to enable safe escape of the occupants;
2) to dilute the smoke in order to maintain tenable conditions.

b) A temperature control system.

¢) A pressure differential system of which it is possible to identify the following types.
1) Atrium pressurization

Where there is no appreciable fire-load in the atrium, and all storeys are separated from the atrium by
fire-resisting construction, the atrium can be regarded as being fully analogous to a protected stairway
and can be pressurized in a similar way relative to the accommodation to prevent ingress of smoke into
the atrium from any storey.

2) Pressurization of the associated floor areas

Where there is a sprinklered or controlled fire load in the atrium base, smoky gas can fill all or part of
the atrium. Where storeys are separated from the atrium by fire-resisting construction and are also
sprinklered, and where there is no smoke exhaust ventilation from the atrium, the adjacent
accommodation spaces (and/or any stairwells or shafts communicating via doors into the atrium) may
be pressurized relative to that atrium.

3) Atrium depressurization

Where there is a controlled fire load in the atrium base, and where some or all higher storeys are
separated from the atrium by fire-resisting construction, and where there is smoke exhaust ventilation
for the atrium, it may be feasible to reduce the pressures in the atrium sufficiently to prevent smoke
entering adjacent spaces through leakage paths.
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17.2 Activation of smoke control systems

It is essential that any smoke control system intended to protect the means of escape is capable of operation
before the arrival of the fire service. Consequently all such provisions should be initiated automatically on
detection of any fire which might threaten the atrium and its adjacent spaces.

17.3 Smoke clearance systems

The smoke resulting from the latter stages of a fire that has been brought under control is likely to be
relatively cool and will not be maintained in a well defined layer or be rapidly removed by means of a smoke
clearance system. Therefore, whilst a smoke clearance system may reduce the total quantities of smoke
accumulating within the atrium, such a system is unlikely to be sufficiently effective in preventing smoke
damage unless used in conjunction with some form of physical separation such as an atrium enclosure.

As the provision of smoke clearance systems are primarily for the benefit of the fire service appropriate
recommendations are given in Clause 29.

17.4 Make-up air supply

It is essential that any smoky gases exhausted from the atrium are replaced by clean, fresh air. This
replacement air should enter below any buoyant smoke layer to avoid immediate mixing with smoke, and
to allow the best conditions for the use of escape routes and for firefighting.

17.5 Air conditioning/ventilation (HVAC) ductwork used to form smoke and heat control
systems

HVAC ductwork used in conjunction with a smoke control system presents a risk in that inlet air and
exhaust air could spread any smoke and fire within the atrium building. Careful consideration, therefore,
needs to be given to fire protection, integrity of construction and routeing of ductwork used for smoke and
heat control systems (see 24.9.2).

18 Sprinkler systems
18.1 General

The provision of sprinkler systems should be considered at an early stage within the building design,
bearing in mind the following:

a) sprinkler systems will limit the size of a fire and in most cases suppress it;

b) by limiting the growth of a fire with an automatic sprinkler system it is possible to extend the time
available before untenable conditions develop;

¢) the design of certain types of smoke control systems may also need a sprinkler system to be installed
to restrict the size and hence smoke production of a fire;

d) a sprinkler system may need to be installed in some buildings as a result of the fire safety
requirements for the equivalent non-atrium building;

e) if a fire is allowed to spread unchecked throughout a large atrium it can become extremely difficult for
firefighters to control and there is often an increased risk of fire spreading to adjacent buildings.
18.2 Protection of atrium base

If sprinklers are mounted at high level below the atrium ceiling they will react much more slowly, if at all,
than if mounted below a typical 3 m high ceiling.

In atria where the ceiling is more than 20 m above the atrium base, ceiling mounted sprinklers are unlikely
to be effective and there is therefore little benefit in their installation.

Where it is not practical or desirable to provide the traditional type of thermally operated sprinkler heads
to protect the atrium base, it may still be possible to provide some alternative form of fire suppression
system that provides a similar level of performance.
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19 Electrical services

19.1 Electrical power supply

All electrical supplies to life safety and fire protection installations need to be separated from other circuits
at the point of entry into the building, so that the failure of other equipment does not render the
installations inoperative. Since it is not possible to determine where a fire may start, all power supplies
and their associated control equipment back to the supply intake position should be regarded as being
within the hazard/risk area. Therefore great care needs to be taken in the design to ensure power is
available at all times.

Consideration also needs to be given not only to routeing of cables, but to positions of terminations, circuit
protection facilities and control panels, to ensure that these are also provided with adequate protection
from the effects of fire.

19.2 Protected circuits for the operation of equipment in the event of fire

Wiring systems for the supply of electrical equipment required to operate in the event of fire need to be of
a type, or installed in a manner, such that, in the event of fire anywhere in the building, the circuits will
continue to operate and the cables will maintain circuit integrity.

19.3 Primary and secondary power supplies

To reduce the risk of the loss of electrical supply in a fire, a secondary power supply is considered essential.
A supply is required from a generator or a separate substation which is of sufficient capacity to maintain
supplies to the life safety and fire protection installations, including smoke control systems and ancillary
equipment. The secondary power system needs to be designed to operate safely in fire conditions.
Consideration of the means for the provision of a secondary supply ought to include the overall electrical
distribution system within the building, and also the power needs for other equipment requiring a
secondary power supply.

It should be noted that a power supply from a second substation would not offer protection against the
occurrence of a fault (unconnected with a fire in the building) on the high-voltage distribution network
(such as the severing of a high-voltage cable during construction work) as this could affect both substations.
If protection against such faults is required, then either a generator needs to be provided, or a power supply
needs to be taken from a high-voltage distribution network different from that normally supplying the
building.

The changeover from the primary to the secondary power supply needs to be automatic so that the life
safety and fire protection installations continue to operate. Both the primary and secondary supplies to the
life safety and fire protection installations need to be sufficiently protected against fire and water damage,
and also separated from each other, so that the failure of cables or equipment in any one system, either by
mechanical breakdown or damage by fire, does not affect the other supply. Protection against fire may be
achieved by choice of cable, choice of route (for example, through protected areas) or by the provision of
additional fire protection.
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20 Facilities for firefighting
20.1 General

The provisions for fire service access and firefighting in an atrium building should generally be in
accordance with the requirements for the equivalent non-atrium building, although the geometry of the
building might result in more firefighting shafts being needed than in the equivalent non-atrium building
(although the area of the atrium void should be ignored for the purposes of calculating the number of
firefighting shafts required).

20.2 Smoke clearance for firefighting

The fire service may need to release smoke and heat from a building after the fire has been suppressed.
Ventilation for this purpose is usually obtained by opening windows to provide cross ventilation and smoke
clearance. In an atrium building, the spread of smoke to a number of storeys can make it more difficult to
open windows on every storey affected by smoke. In such circumstances, a mechanical or natural
ventilating system capable of clearing the smoke from the atrium and the affected floor area should be
provided.

Where a smoke control system is provided for means of escape purposes, it will not generally be necessary
to provide additional facilities specifically for the fire service. However, where such a system is not
provided, the provision of smoke clearance facilities for operation by the fire service is recommended.

Stand alone manual override facilities should be provided that will afford the fire service direct control of
the smoke control and normal ventilation systems within the building.

20.3 Ventilation and smoke controls for the fire service

In order to assist the fire service in rescue, firefighting and clearance of smoke after the fire has been
extinguished, it has become normal practice to provide switches at suitable locations by which fire service
or other authorized personnel can override the operation of smoke exhaust fans and ventilators and alter
the configuration of the normal air handling system. Careful consideration should be given as to the extent
of such provisions (see Clause 29).
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Section 5. Design solutions

21 General

21.1 Structure

This code employs a decision tree process which takes the user through a series of questions and
recommendations for determining the appropriate design solutions. Following each decision tree
(Figure 2a to Figure 6) is a table (Table 1, Table 2, Table 3 and Table 4) which identifies a number of
solutions for each category. The tables do not identify the complete range of solutions determined by the
decision trees and should not be used in place of the decision trees.

The technical recommendations determined as a result of the decision tree process are specified
in Section 6.

21.2 Decision trees
Each decision tree comprises essentially two elements:

a) a question box which asks a fundamental question of the user. Depending on the answer given the user
may be guided to further question boxes providing recommendations;

b) a recommendation box, which gives a solution for the aspect of design. The user may then be taken to
other boxes providing more recommendations.

NOTE This process may be interrupted by further question boxes.

Each decision tree process is structured to follow, where possible, a common pattern related to the technical
issues that need to be considered. These are:

1) consideration of the appropriate evacuation procedure;
2) the type of fire alarm/automatic fire detection system to be provided;
3) the type of separation between the atrium and the remainder of the accommodation;
4) the type of smoke control system to be provided;
5) the use of the atrium base; and
6) the provision of automatic suppression systems.
At the end of the selection process the user is referred to an exemplar in Annex A.

In employing the decision tree process, the user should strictly follow the line of decisions and resulting
solutions given. No attempt should be made to pick solutions from branches of the tree that are not part of
the decision process.

Advice on the specific recommendations is detailed in Section 6.

21.3 Design solution documentation

The fire safety strategy and design determined as a result of the guidance given in this code should be
clearly documented, so as to provide a clear and readily understandable justification of the design for
submission to the statutory authorities, in accordance with |BS 5588-12.

Text deleted

NOTE The following recommendations in Clauses 22 to 29 support the provisions identified in Figure 2a to Figure 6 and Table 1,
Table 2, Table 3 and Table 4.

Clauses 22 to 27 deal with those recommendations which depend on the particular solution adopted.
Therefore it is the responsibility of the reader to ascertain from the appropriate figure/table which of those
recommendations are relevant to the particular design.

Clauses 28 and 29 deal with those recommendations that apply to all designs.
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Is
some
sleeping
accommodation
provided?

Establish
whether the building is
within the scope of this

code

Y

No Yes

Are
people
familiar with
the premises?

medical or
nursing care
provided?

Yes

Yes
Category A No No
e.g. office, premises efc * Y
Category B ) Category C Category D
e.g. shops, leisure cenfres, e.g. hotels, flats, other e.g. hospitals, nursing
other assembly buildings etc residential premises homes etfc.
Are
some or all
associated floor y
areasfopée; to a’rrfiumtr;r ot Go to figure 6
separated by construction o fo
which is neither smoke ves figure 3a

retarding or
fire-resisting

Is it short
ferm
occupancy?

No

Isthe
occupancy
managed?

Are the Go fo
associated floor figure 5b
areas separated from No ves Yes
the atrium by smoke retarding Yes Goto ,/ \ /
but not flre-rg5|if|ng figure 3b Occupangy Occupangy Occupangy Goto
construction’ type C1 type C2 type (3 ™ figure 5c
Y
\ Goto
the figure 5a Is
atrium height of

atrium in excess
of 30 m?

partly separated
from associated
floor area?,

Yes

Are the No
associated floor
areas separated from
the atrium by smoke retarding
and fire-resisting
construction?

No

Is
height of

the atrium

fully open o Goto atrium in excess Go to
associafed floor Yes—B= gioure ba of 18m? Yes—=- figure ke
area?
No
* No No
Go fo * *
figure 2b Go o Go to
figure 4b figure 4d

Figure 2a — Occupancy category decision process
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Are the
associated
floors separated

from the atrium by
fire-resisting
construction?

smoke control
provided by either

atrium de-pressurization No

or pressurization of
associated
loor areas?,

Yes

Go to
figure 3e

Figure 2b — Occupancy category decision process

Fire engineering analysis
- ; .

No required or reconsider
degree of openness

No

Is the atrium
pressurized in
accordance
with :
Part 4?

Yes

Go to
figure 3d
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Is
smoke exhaust atrliim atrium No Open atri_um greater than 30 m
ventilation system 18 m or less more than 18 m not permitted unless smoke
provided from in heiaht? but not more than exhaust ventilation system
gach storey? i height 30 min provided from each storey

height?

Yes Yes Yes
All stairs to be sized for All stairs to be sized for All stairs to be sized for
simultaneous evacuation simultaneous evacuation simultaneous evacuation

Y |

Provide L2 AFD within Provide L2 AFD within Provide L2 AFD within
the associated floor the associated floor the associated floor
areas and alarm areas and alarm areas and alarm
throughout building throughout building throughout building

\ | Y
Enclose atrium at top storey Enclose atrium at the two top
with smoke retarding but not storeys with smoke retarding
fire-resisting construction, or but not fire-resisting construction

There should be no
combustible content
on the atrium base

form reservoir of equivalent or form reservoir of equivalent
volume at top of atrium volume at top of atrium
\ |
Provide sprinkler system Provide smoke Provide smoke
to associated floor area(s) clearance system within clearance system within
the atrium the atrium
Fire load in the atrium Fire load in the atrium
Unlimited height base may be comparable base may be comparable
to the use and contents to the use and contents
See exemplar 1 with that adjoining the with that adjoining the
atrium atrium
See exemplar 2 See exemplar 3

Figure 3a— Occupancy category A: occupants who are awake —
Atrium partially or fully open
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phased

evacuation
being

considered 7,

— No Yes

Y \
Provide L2 AFD Provide L2 AFD
within atrium and within atrium and
associated floor associated floor
areas and alarm areas and voice

throughout building Elglrgj throughout
uilding

\

Provide a temperature control
system validated by a fire
engineering solution

\
Provide atrium with

temperature control system

\ \

Controlled fire load within Controlled fire load within
atrium base atrium base
Y Y
Provide sprinkler system Provide sprinkler system
in associated floor area(s) in associated floor area(s)

for atrium in excess of
30 min height only

See exemplar 4

\

Atrium not to exceed
30 min height

See exemplar 5

Figure 3b — Occupancy category A: occupants who are awake and, predominantly, are
familiar with the building — Atrium enclosed with smoke retarding construction
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