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Code of practice for fire safety
in the design, management 
and use of buildings

BS 9999:2008
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• Developed from BS 5588 series 

• BS 5588 had originated in 1970s and was 
developed from earlier Codes of Practice 
themselves based on Post War Building 
Studies

• Series had grown and in 1997 Part 11 
replaced Pts 2 & 3

History
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A review of BS 5588 series in 1997 identified 
problems including -

� Duplication of text between parts

� Variation of guidance both within BSI 
documents and with other published guidance

� A lack of overall focus

� Guidance based on now out of date situations

History
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• Anomalies such as requirements based 
on heights which are themselves based 
on fire service ladder provisions

� The Wheeled Escape ceased to be used 
by the British Fire Service in 1993, being 
replaced by the 13.5m ladder

� There is no guarantee that responding 
appliances will even have a 13.5m ladder

for example
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• Other issues relating to Government policies on 
legislation and guidance, including guidance 
produced by BSI were identified 

• Generally perceived need for COMMON 
NATIONAL GUIDANCE which would be used by 
Regulators, Designers, Users, and Enforcers 
was identified 

• Future structure of Standards to be on basis of 
following diagram

History
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• Decision thus taken to commence work on a 
complete revision 

• Work started in early 1998 

• Between 1998 and 2001 -

� Consultants were appointed to write the originally 
proposed four new Standards

� The four documents were reviewed by the Committee 
and a decision made to join them up as one

� This task was given to another ‘specialist’ consultant

The Development  (1)
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The end product needed much work to turn it 
into a usable Standard

Following a preliminary edit, BS 9999-2 issued 
as a Draft for Public Comment in June 2001

Public Comment period ended in early 2002

Resulting from comments received and a  
decision to reform existing fire safety 
legislation in UK -

The Development  (2)
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A change of direction was decided upon -

� the document was to be issued as a BS DD 
(Draft for Development) 

� coupled with amendments to BS5588

� and a new Part 12 to BS 5588 using the 
‘Managing Fire Safety’ material from 9999

The Development  (3)
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The Development  (4)

Over the three years 2002 – 2004 

• public comments were reviewed by a WG

• content amended as necessary including major 
changes in the Construction clauses

• 5588-12 was drafted from the original material in 
9999 

• 5588-5 was revised due to technical changes 
needed to stay in line with other BS and BSEN 
Standards
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• All other parts of BS 5588 revised –
� all material on management removed
� refer to Pt 12

• Other necessary amendments –
� to correct technical and editorial errors 
� bring into line with other guidance

• December 2004 –
� BS 5588 Parts 5 & 12 and other BS 5588 

amendments issued

The Development  (5)
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• More work needed on main text of DD 9999

• Final Draft completed April 2005

• DD 9999 finally published July 2005

The Development  (6)
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• Late 2006 –
� Work to turn the DD into a BS commenced
� Included integration of BS 5588 parts 5 & 12
� Call for comments on all documents

• April 2007 –
� 400+ comments received
� 2 Working Groups established to review and amend 

the Standard 
� Need to keep it in line with new legislation and 

revised Government guidance

The Development  (7)
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In the light of
� 2006/7 research on fire-fighter physiology and fire 

service practice 

� Changes in firefighting practices

Additional amendments needed to text from 
BS 5588-5 on incorporation into BS 9999

Fully revised text for BS 9999 issued as a Draft for 
Public Comment (DPC) January 2008

The Development  (8)
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The Development  (9)

Over 900 comments (many duplicates in this 
number) received by end of comment period

All considered by special WG during April, May and 
early June

July 2008  - Main committee approval to publish 

6th October 2008  - Publication of BS 9999:2008
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Purpose of the document is to provide Guidance -

• which gives a more transparent and flexible 
approach to fire safety design through the use of 
a structured approach to risk-based design where 
designers can take account of varying physical 
and human factors

• guidance is based on fire safety engineering 
principles, but 

• BS 9999 is NOT a guide to fire safety engineering

Concept and Principles  (1)
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Concept and Principles  (2)

• Basic guidance is generic

• Covers all building and occupancy types except 
individual dwellings and some specialist 
occupancies

• Will replace all of BS 5588 except for Pt 1

• Design principles are based on RISK associated 
with TIME

• Quality/Level of management of fire safety and 
building maintenance is a critical feature 
throughout the life of the building
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Concept and Principles  (3)

• Does not require Fire Engineering knowledge to 
use it

• Extended available safe egress time (ASET) 
permits extended travel distances etc.

• Minimum levels of fire safety provisions required

• Risk Profiles based on occupant risk category and 
fire growth rates

• Risk Profiles related to Purpose Groups
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Concept and Principles  (4)
• Part of a 3 level approach to fire safety guidance 

� General Approach  (Government Guidance)
� Advanced Approach   (BS 9999)
� Fire Safety Engineering    (BS 7974)

• A co-ordinated package covering the four main 
areas that influence fire safety measures, namely:
� fire safety management;
� the provisions of means of escape;
� the structural protection of escape facilities and the 

structural stability of the building in the event of a fire;
� the provision of access and facilities for fire-fighting.
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Concept and Principles  (5)

In establishing the required minimum package of 
fire protection measures the following need to be 
considered -

� the hazard posed by one occupancy to another;
� provision for giving warning in case of fire, 

including any automatic fire detection;
� the provision of sprinkler protection and smoke 

control arrangements;
� the overall management and control of the building 

or development, from a fire safety point of view.
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Concept and Principles  (5)
• Makes provision for variations in travel distances 

and door and/or stair widths on the basis that the 
level of risk can be reduced by the provision of 
additional fire protection measures such as -

� an increased level of management of fire safety,
� the provision of an automatic sprinkler system,

� the provision of a smoke management system or
� the provision of an additional level of automatic 

fire detection.

• Guidance on construction also permits variations 
when automatic sprinklers are provided
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Concept and Principles  (6)

• Gives designers, occupiers and approving 
authorities flexibility in the provision of fire safety 
measures as part of the overall design package

• Extent of variations permitted are limited

• The need for buildings to be designed so that they 
can be built and that they are built as specified is 
addressed

• The need for the overall design to be ‘inclusive’ 
and to take cognisance of the needs of disabled 
people is covered
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Concept and Principles  (7)

• Determination of the appropriate means of 
escape and the appropriate design features of 
the building for life safety are dependent on the 
RISK PROFILE

• This reflects the occupancy characteristic and 
fire growth rate for a building and is expressed 
as a value combining these two elements 

• The following tables from BS 9999 show how 
this is achieved
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Table 2 — Occupant risk category

Risk category Description Examples

A Occupants who are awake and familiar with the 
building

Office and industrial premises

B Occupants who are awake and unfamiliar with the 
building

Shops, exhibitions, museums, leisure 
centres, educational establishments, 
other assembly buildings etc.

C Occupants who are likely to be asleep:

Ci — Long-term individual occupancy Individual flats without 24 h maintenance 
and management control on site

Cii — Long-term managed occupancy Serviced flats, halls of residence, 
sleeping areas or boarding schools

Ciii — Short-term occupancy Hotels

DA Occupants receiving medical care Hospitals, residential care facilities B

EC Occupants in transit Railway stations, airports

A) Currently occupancy characteristic D, medical care, is dealt with in other documentation and is outside the scope of this British 
Standard.

B) Under some circumstances, residential care facilities may be classified as occupancy characteristic Cii.
C) This occupancy characteristic is included for completeness in this table but is not referred to elsewhere in this British Standard

Concept and Principles  (8)
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Concept and Principles  (9)
Table 3 — Fire growth rates

Category
Fire growth 

rate
Examples

Fire growth parameter A

kJ/s3

1 Slow Open plan office, limited 
combustible materials

0.002 9

2 Medium Stacked cardboard boxes, wooden 
pallets

0.012

3 Fast Baled thermoplastic chips, stacked 
plastic products, baled clothing

0.047

4 Ultra-fast Flammable liquids, expanded 
cellular plastics and foam

0.188

A This is discussed in PD 7974-1.
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Concept and Principles  (10)
Table 4 — Risk Profiles

Occupancy characteristic (from Table 2) Fire growth rate Risk Profile

A
Occupants who are awake and familiar with the building

1
2
3
4

Slow
Medium
Fast
Ultra-fast

A1
A2
A3
A4 A)

B
Occupants who are awake and unfamiliar with the 
building

1
2
3
4

Slow
Medium
Fast
Ultra-fast

B1
B2
B3
B4 A)

C
Occupants who are likely to be asleep

1
2
3
4

Slow
Medium
Fast
Ultra-fast

C1 B)

C2 B)

C3 B), C)

C4 A), B)

A)  These categories are unacceptable within the scope of BS 9999. Addition of an effective localized suppression
system or sprinklers will reduce the fire growth rate and consequently change the category.

B)  Risk profile C may be divided into sub-categories, viz. Ci1, Cii1, Ciii1, etc.
C)  Risk profile C3 will be unacceptable under many circumstances unless special precautions are taken. .
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Concept and Principles  (11)
• The standard or level of management in relation to fire 

safety is as important as the risk profile in determining the 
appropriate means of escape and the appropriate design 
features of the building 

• In determining the level of fire safety management 
proposed, or provided, it is necessary to take into account 
a number of different factors including -

� Planning for changes in risk profile
� Resources and authority
� Staffing level (staff–occupant ratio)
� Fire training
� Communications procedures
� Maintenance and testing of fire safety systems 
� Contingency planning
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Concept and Principles  (12)

• Advice on each of these factors is given 

• Three LEVELS are established and,  

� to achieve a level 1 fire safety management 
overall, it will be necessary for a level 1 to be 
achieved for all factors; 

� to achieve a level 2 fire safety management, it will 
be necessary to achieve at level 2 or level 1 for all 
factors 

• The following table shows the levels required for 
different Risk Profiles
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Concept and Principles  (13)

Table 6 – Management levels for different risk profi les

Occupancy characteristic 
(Table 2)

Fire growth rate 
(Table 3)

Risk profile 
(Table 4)

Management level

A
(Occupants who are awake and familiar 
with the building)

1 Slow A1 3 A)

2 Medium A2 2

3 Fast A3 1

4 Ultra-fast A4 B) Not applicable B)

B
(Occupants who are awake and unfamiliar 
with the building)

1 Slow B1 2

2 Medium B2 2

3 Fast B3 1

4 Ultra-fast B4 B) Not applicable B)

C
(Occupants who are likely to be asleep)

1 Slow C1 2

2 Medium C2 1

3 Fast C3 B) 1

4 Ultra-fast C4 B) Not applicable B)

A) A level 3 system might not be acceptable in some circumstances (see 8.2).
B) See Table 4.
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Concept and Principles  (14)
• Means of Escape provisions are based on

� Occupant Response and Travel Time
� Risk Profile       and 
� Level of Management

• A minimum package of fire protection covering 
the following is required to achieve a minimum level of 
fire safety -
� Appropriate Management Levels
� A specified level of Fire Detection & Alarm provision
� Provision of adequate Emergency Lighting & Signage
� Requirements relating to Doors, Lifts, HVAC systems, 

Smoke Control, Refuse Chutes and Building Services
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Concept and Principles  (15)
• Additional Fire Protection Measures such as -

� Enhanced Automatic Detection/Alarm
� High ceilings

will permit variations in travel distance and door, 
stair and corridor widths

• The following slides show some examples of the 
process using tables in the Code

� Minimum package of fire protection

� Permissible variations

� Maximum permitted travel distances with minimum measures

� Maximum permitted travel distances with additional measures
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Table 8 — Minimum level of fire alarm/detection syst em for premises

Premises risk profile Minimum acceptable alarm/detec tion system

A1 M
A2 M
A3 L2
A4 Not applicable A)

B1B) M
B2A), C) M
B3B) L2
B4A) Not applicable A)

Ci1, Ci2 Automatic fire detection in individual units
Ci3A) L3
Cii1, Cii2 L2
Cii3A) L1
Ciii1, Ciii2 L1
Ciii3A) L1

C4A) Not applicable A)

NOTE Type M, L3, L2 or L1 systems are defined in BS 5839-1:2002

A) See Table 4
B) In some circumstances where people are in an unfamiliar building the provision of a voice and/or visual alarm system can help
reduce evacuation time.
C) Not including primary or special needs schools – L3 system advisable

Concept and Principles  (16)
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Table 16 — Permissible variations in travel distance , door width, corridor width and stair width with c eiling 
height

Room height Maximum permissible increase in travel d istance and reduction in door width, 
corridor width and stair width

All risk profiles except A4, B4 and C4 Risk Profiles  A4, B4 and C4 (see Table 4)

m % %

£3 Not allowable Not allowable

£ 3 �  4 5 Not allowable

£ 4 �  5 10 Not allowable

£ 5 �  6 15 Not allowable

£ 6 �  7 18 Not allowable

£ 7 �  8 21 Not allowable

£ 8 �  9 24 Not allowable

£ 9 �  10 27 Not allowable

>10 30 Not allowable

Concept and Principles  (17)
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Table 12 — Maximum travel distance when minimum fire  protection measures are provided A)

Risk category Travel distance , in metres (m)

Two-way travel One-way travel
A1 65 26

A2 55 22

A3 45 18

A4 Not applicable B) Not applicable B)

B1 60 24

B2 50 20

B3 40 16

B4 Not applicable B) Not applicable B)

Ci1 27 13

Ci2 18 9

Ci3 14 7

Cii1 27 13

Cii2 18 9

Cii3 14 7

Ciii1 27 13

Ciii2 18 9

Ciii3 14 7

C4 Not applicable B) Not applicable B)

NOTE 1  Where exact travel distances are not known, direct distances should be taken as two thirds of the travel distance
NOTE 2 Where premises contain provisions for the consumption of alcoholic beverages then a reduction in the travel distances of 25% 
might be advisable for those particular parts of the premises.

A) This is the maximum travel distance allowable when the minimum level of fire prot3ction measures is provided.
B) See Table 4.

Concept and Principles  (18)
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Table 17 — Maximum travel distances when additional fire protection measures are provided

Risk category Maximum permissible travel distance

Two-way travel in metres One-way travel in metres

A1 90 25

A2 75 20

A3 60 15

A4 Not applicable A) Not applicable A)

B1 90 25

B2 75 20

B3 60 15

B4 Not applicable A) Not applicable A)

Ci1 37 18

Ci2 27 13

Ci3 18 9

Cii1 37 18

Cii2 27 13

Cii3 18 9

Ciii1 37 18

Ciii2 27 13

Ciii3 18 9

C4 Not applicable A) Not applicable A)

A) See Table 4.

Concept and Principles  (19)
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The effect of Fire Sprinklers (1)
• Fire Resistance provisions for structural elements 

of a building are covered extensively and 
minimum levels related to the various Risk 
Profiles are provided in Tables.

• The tables make provision for the fire resistance 
of compartment walls and floors, and the size of 
compartments, to be changed if sprinklers are 
installed in accordance with BS EN 12845 or BS 
5306-2 (for old systems), except for occupancy 
characteristic Ci and Cii, for which sprinkler 
systems conforming to BS 9251 are acceptable . 
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The effect of Fire Sprinklers (2)

Also, as we have seen earlier –

• Table 4 states that Risk Profiles A4, B4 & C4 – i.e. 
those with an ultra fast fire growth potential are 
unacceptable within the scope of BS 9999. 
Addition of an effective localized suppression 
system or sprinklers will reduce the fire growth 
rate and consequently change the category to A3, 
B3 or C3 as appropriate.

• This is a major incentive to provide sprinklers 
where the fire growth potential is severe
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The effect of Fire Sprinklers (3)

Fire resistance for elements of structure -

• There are two main tables, one based on 
ventilation conditions established according to a 
set table and the other ‘independent’ of ventilation 
conditions.

• Both tables relate to the Occupancy Characteristic 
or Risk Profile and provide minimum fire 
resistance times according to the height above 
and depth below building access level.
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The effect of Fire Sprinklers (4)

• Significantly some categories are unacceptable 
without sprinklers and in most others the fire 
resistance period can be reduced by 30 minutes 
with the provision of sprinklers 

� Fire resistance periods are provided in steps of 30 
minutes from a low of 30 minutes up to a maximum of 
120 minutes

� The heights given relate to the height of an occupied 
floor and thus do not apply to high single-storey 
buildings

WSA46

The effect of Fire Sprinklers (5)

• Sizes of compartments is also controlled, again 
based on the risk profile and the height of the 
building

• In regard to distances from site boundaries and 
other buildings, where a building is provided with 
automatic sprinklers the amount of unprotected 
area may be doubled or the distance to the 
boundary for a given amount of unprotected area 
may be halved.
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The effect of Fire Sprinklers (6)
• Remember, throughout the standard, the potential for 

a very fast growing fire is unacceptable (i.e. A4, B4 
and C4) unless an effective localized suppression 
system or sprinklers are added thus changing the risk 
profiles to A3, B3 or C3 as appropriate. 

• Sprinkler systems should be designed and installed in 
accordance with BS EN 12845, BS 5306-2 or BS 
9251. However, where sprinklers are used to change 
the risk profile, only those installed in accordance with 
BS EN 12845 (new systems) or BS 5306-2 (existing 
systems) can be used to adjust the fire resistance 
periods given in Tables 25 and 26.
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The effect of Fire Sprinklers (7)
• The risk profile needs to be determined at an early stage 

in the use of this Standard and provision of sprinklers will 
affect the final profile.  This provision should not be 
confused with additional fire protection measures.

• Every building should incorporate the minimum level of fire 
protection measures recommended. However, if certain 
additional fire protection measures are provided it is 
permissible to increase the travel distance and reduce the 
door widths and stair widths, subject to certain maximum 
variations. Any such increase/reduction should, however, 
be carefully reviewed and assessed. To demonstrate the 
benefits of sprinklers, two worked examples for the same 
building risk profile are provided, one with and one without 
sprinklers.
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EXAMPLE  1                  Without sprinklers -

In a shop sales area with risk profile B3 the maximum two-way 
travel distance is 40 m and the maximum one-way travel 
distance is 16 m. If the shop is fitted with a smoke detection 
system and a voice alarm giving evacuation instructions, the 
maximum two-way travel distance may be increased by 15% 
from 40 m to 46 m. Similarly the maximum one-way travel 
distance may be increased from 16 m to 18.4 m.  If the ceiling 
height is between 4 m and 5 m, an additional 10% may be 
added, to bring the limits to 50.4 m and 20.24 m. The 
maximum limits (given in Table 17) are 60 m and 20 m for 
two-way and one-way travel distances, so in this example the 
limits would be 50.4 m and 20 m.

The effect of Fire Sprinklers (8)
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EXAMPLE 2                    With sprinklers

If the same shop is fitted with sprinklers its risk profile 
becomes B2 and the maximum two-way travel distance is 
increased from 40 m to 50 m. Similarly the maximum one-way 
travel distance may be increased from 16 m to 20 m. With the 
smoke detection system and a voice alarm fitted, the 
maximum two-way travel distance may be increased by 15% 
from 50 m to 57.5 m. Similarly the maximum one-way travel 
distance may be increased from 20 m to 23 m. If the ceiling 
height is between 4 m and 5 m, an additional 10% may be 
added, to bring the limits to 63.25 m and 25.3 m. The 
maximum limits (given in Table 17) are 75 m and 24 m for 
two-way and one-way travel distances, so in this example the 
limits would be 63.25 m and 24 m.

The effect of Fire Sprinklers (9)
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• These comparisons clearly show a considerable 
advantage is achieved where sprinklers are 
installed with a more than 10% increase in 
permitted travel distance.

• Further examples relating to door width and stair 
width are given in the Standard and these show 
even greater benefits

• Further references to the value of providing 
sprinklers are given throughout the Standard and 
in some of the annexes.

The effect of Fire Sprinklers (10)
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• The need to undertake regular tests and 
maintenance on sprinkler systems is also 
emphasised and the schedules for such actions 
are carefully listed in a dedicated annex covering 
Routine inspection and maintenance of fire 
safety installations

• These schedules cover necessary actions to be 
taken daily, weekly, monthly, half yearly and 
annually

The effect of Fire Sprinklers (11)
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In summary
This presentation has attempted to show 
in brief the aims and provisions of BS 
9999 and 

• how they provide new design freedoms, 

• how the provisions can be enhanced by the 
installation of fire sprinklers and 

• how the principles of fire engineering can be 
utilised to provide greater scope within what is 
essentially a prescriptive standard.

WSA55
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The document itself

The document is not small, it runs to 
about 450 pages.

It replaces a total of 7 separate 
documents equal nearly 800 pages.

Its cost is also considerably less than the 
7 current BS 5588 documents  (25%).
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The overall structure of BS9999  (1)
Comprises 9 Sections

1. General (including Scope and Terms and Definitions

2. Risk Assessment and Risk Profiles

3. Ensuring effective fire protection

4. Managing fire safety

5. Designing Means of Escape

6. Access and Facilities for Fire-fighting

7. Designing the building structure

8. Special Risk Protection

9. Managing Occupied Buildings
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The overall structure  (2)
Has 26 Annexes Covering subjects such as

Fire safety manual
Fire control centre and evacuation management
Fire safety equipment, facilities and systems
Signs and signage
Commissioning and hand-over of smoke control systems
Training
Hot work
Fire safety manual
Routine inspection and maintenance of fire safety installations
Phased evacuation
Operational information (emergency packs) for the fire service
Recommendations for atria
Recommendations for places of assembly
Recommendations for shopping complexes
Process plant and outdoor structures
Recommendations for refuges and evacuation lifts
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And Finally a word of warning

‘Pick & Mix’ approaches

These are becoming too common

Often used to provide an apparent 
justification for a reduction in fire safety 
measures as a means of saving money
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‘Pick and Mix’ approaches

What do I mean by ‘Pick & Mix’ ?

I mean  - arriving at a solution by selecting those 
bits from different guidance which provide the 
cheapest method of achieving the overall 
project.

e.g.  Using statutory guidance as the principal 
guidance but then picking some aspect from 
BS 9999 to permit extended travel distances in 
one part of the premises.
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‘Pick and Mix’ approaches

To avoid the potential for a disaster at some time 
in the future, this practice should NOT be used 
on small and medium sized projects unless the 
particular aspect from a different guidance is 
being used for ALL iterations of the same issue.

For larger projects greater use of this practice 
can be made BUT again it is essential that any 
particular aspect from a different guidance is 
used for ALL iterations of the same issue.
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Thank you for your attention

Any  Final Questions ?


