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BRITISH STANDARD BS 9991:2011 

Foreword 
Publ ish ing in fo rmat ion 

This British Standard is publ ished by BSI and came into e f fec t on 31 December 2011. 
It was prepared by Technical Commi t tee FSH/14, Fire precautions in buildings. A list 
o f organizat ions represented o n th is commi t tee can be ob ta ined o n request t o its 
secretary. 

S u p e r s e s s i o n 

This British Standard supersedes BS 5588-1:1990, wh ich is w i t h d r a w n . 

Rela t ionsh ip w i t h o t h e r pub l ica t ions 

This standard comp lements BS 9999, Code of practice for fire safety in the design, 
management and use of buildings, wh i ch excludes ind iv idual d w e l l i n g houses 
f r o m its scope. 

In format ion a b o u t th is d o c u m e n t 

This is a fu l l revision o f BS 5588-1:1990. 

U s e of this d o c u m e n t 

As a code o f practice, th is Brit ish Standard takes the f o r m o f gu idance and 
recommendat ions. It should n o t be quo ted as if i t were a specif icat ion and part icular 
care should be taken t o ensure t h a t claims o f compliance are no t mis leading. 

A n y user c la iming compl iance w i t h th is Brit ish Standard is expected t o be able t o 
jus t i f y any course o f ac t ion t h a t deviates f r o m its recommendat ions . 

It has been assumed in t h e p repara t i on o f t h i s British Standard t h a t t h e execut ion 
o f its provisions w i l l be en t rus ted t o appropr ia te ly qua l i f i ed and exper ienced 
people , f o r whose use it has been produced. 

Presenta t iona l c o n v e n t i o n s 

The provisions in th is s tandard are presented in roman (i.e. u p r i g h t ) t y p e . Its 
recommendat ions are expressed in sentences in wh ich t h e pr inc ipa l auxi l iary verb 
is " s h o u l d " . 

Commentary, explanation and general informative material is presented in smaller 
italic type, and does not constitute a normative element. 

Cont rac tua l a n d legal c o n s i d e r a t i o n s 

NOTE References are made throughout this British Standard to legislation and 
guidance applicable in the UK. However, it is recognized that the standard might be 
used outside the UK, and in such circumstances, readers ofthe standard need to be 
aware of the legislative requirements and sources of further information applicable in 
their own countries. 

Broadly speaking, f i re safety legis lat ion in t h e UK sets o u t f i re safety object ives 
f o r various types o f premises and the i r associated activi t ies, and specif ies w h o is 
responsible f o r ensur ing t h a t t h e y are met . Indiv idual i tems o f leg is la t ion genera l ly 
refer to , and give legal fo rce t o , named sets o f regu la t ions t h a t are m o r e de ta i led 
t h a n t h e parent leg is la t ion. They e i ther specify h o w certa in act iv i t ies are t o be 
pe r fo rmed , and dut ies d ischarged, o r they state func t i ona l requ i rements , i.e. t hey 
describe the outcome(s) requ i red . W h e n func t iona l requ i rements are g iven , t h e 
regulat ions usual ly refer t o o the r technical guidance and/or s tandards, inc lud ing 
Brit ish Standards. Reference is made t h r o u g h o u t t h e t e x t t o legis lat ive mater ia l o f 
wh ich users o f th is Brit ish Standard need t o be aware . 

©BSI 2011 • V 
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A t t e n t i o n Is par t icu lar ly d r a w n t o regu la tory requ i rements in respect o f t h e 
f o l l o w i n g pr inc ipa l stages in the l i fe t ime o f a bu i l d i ng : 

a) planning - t ype , size, use, appearance, access and locat ion o f a proposed 
bu i l d i ng ; 

b) construction - mater ials, methods, na tu re and ex ten t o f bo th structural and 
instal led f i re safety features, in ternal and externa l a r rangements f o r access, 
and p rox im i t y t o o ther bui ld ings; 

c) use - occupants ' activit ies, inc luding s torage and use o f mater ials, provis ion 
o f f i rst a id f i r e - f i gh t i ng equ ipmen t and f i re safety t r a i n i ng f o r occupants, and 
ma in ta i n i ng means o f escape; 

d) maintenance - main tenance o f f i re safety systems and e q u i p m e n t in occupied 
and unoccup ied bui ld ings; 

e) material alterations and extensions - changes in f i re risk or f i re safety provisions; 
f i re safety arrangements dur ing construct ion w o r k ; 

f ) change of use - changes in f i re risk or f i re safety provisions; 

g) demolition - f i r e safety arrangements d u r i n g d e m o l i t i o n w o r k ; 

h) when empty-empty bui ld ings are par t icu lar ly vu lnerab le t o arson. 

This publ icat ion does no t purpor t t o include all t h e necessary provisions of a contract. 
Users are responsible fo r its correct appl icat ion. 

Compliance with a British Standard cannot confer immunity from legal obligations. 

In particular, a t t en t i on is d rawn t o the f o l l o w i n g regulat ions wh ich may be amended 
rom t i m e t o t ime . The commentary in this British Standard reflects t h e state of t h e 

regulat ions in 2011 . 

The Bu i ld ing (Amendmen t ) Regulat ions 2011 [1] ; 

The Regulatory Reform (Fire Safety) Order 2005 [2] ; 

The Housing Ac t 2004 [3]; 

The Equal i ty Ac t 2010 [4]; 

The Gas Safety ( Instal lat ion and Use) Regulat ions 1998 [5] ; 

The Pipelines Safety Regulations 1996 [5] ; 

The Pet ro leum (Consol idat ion) Act 1928 [7] ; 

The Dangerous Substances and Explosive Atmospheres Regulat ions 2002 [8]; 

The Const ruct ion (Design and Managemen t ) Regulat ions 2007 [9] ; 

The Furn i ture and Furnishings (Fire) (Safety) Regulat ions 1988 [10]. 
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Section 1: General 

Introduction 

o.i General principles 
The design o f bui ld ings f o r f i re safety relies upon an unders tand ing o f t h e sources o f 
f i re , materials and systems l ikely t o be involved In f i re , and t h e l ikely spread o f f i re . 

The recommendat ions and gu idance given in th is Brit ish Standard are based on 
t h e assumpt ion t h a t under no rma l circumstances (i.e. except in t h e case o f arson) a 
f i re is un l ike ly t o start in t w o d i f f e ren t places in a bu i l d i ng . Fur ther i n f o rma t i on o n 
t h e spread o f f i re is g iven in 4.1. 

Al l f i re safety measures, procedures, etc., need t o take i n t o account t h e part icular 
circumstances o f t h e ind iv idual bu i ld ing or complex concerned. The same 
recommendat ions general ly apply t o bo th exist ing and n e w bui ld ings, b u t exist ing 
bui ld ings, especially historic bui ld ings, o f t e n pose prob lems wh ich are unl ikely t o 
arise in new bui ld ings. In assessing t h e f i re safety m a n a g e m e n t needs o f an exist ing 
bu i ld ing wh ich is be ing mod i f i ed , i t is essential t o have a f u l l unders tand ing o f 
t h e exist ing s t ructure and any f i re safety provisions incorpora ted , and t o take i n to 
account al l o f t h e f o l l o w i n g : 

a) any change in use o f t h e premises wh i ch could a f fec t t h e f i re risk pro f i le 
(e.g. increased f i re load and process risks, changes t o s leeping risk, seasonal 
changes); 

b) h o w t h e necessary f i r e safety levels can be pract icably achieved in t h e exist ing 
premises and w h e t h e r t hey are appropr ia te ; 

c) historic and env i ronmen ta l aspects o f t h e premises and t o w h a t ex ten t they 
need t o be d i s tu rbed ; 

d) legis lat ion and gu idance in t roduced since t h e premises we re or ig ina l ly 
const ructed, o r last a l te red , o r since the i r f i re safety was last assessed; 

e) t h e in te r re la t ionsh ip be tween l i fe safety and measures t o p ro tec t 
p roper ty /contents ; 

f ) business cont inu i ty . 

Historic bui ldings present part icular challenges, as many are listed and permi t ted 
material al terat ions are there fore l imited w i t h o u t t h e agreement o f t h e appropr iate 
authori t ies. For such bui ldings, i t is advisable t o seek t b e advice o f consultative bodies, 
such as English Heri tage, in the early stages o f design. The appropr ia te authori t ies 
sometimes agree t o l imi ted modif icat ions t o improve life safety where , in tu rn , there 
wi l l be added long- term protect ion and preservation o f t h e or ig inal bu i ld ing fabric. 
Specific issues re lat ing t o historic bui ldings can be d iv ided in to fou r areas: 

1) t h e preservat ion o f t h e ambience and i m p o r t a n t features o f t h e bu i ld ing such 
as t i m b e r l in ings t o accommoda t ion stairs and s lender cast i ron st ructure, bo th 
o f wh i ch can somet imes conf l ic t w i t h t h e desired f i r e safety construct ion b u t 
can be accommoda ted w i t h suitable compensa t ing fea tures ; 

2) t h e exist ing const ruct ion o f t h e bu i ld ing , inc lud ing h idden features such as 
t h e ex ten t o f cavities t h r o u g h wh ich f i re cou ld spread and t h e qua l i ty o f 
wal ls, par t i t ions and f loors ( the f i re resistance o f w h i c h m i g h t be u n k n o w n 
or quest ionab le) . Life safety can o f t e n be addressed by t h e use o f sui table 
compensat ing features, b u t these do n o t a lways cover p rope r t y p ro tec t ion 
and business interests; 

© BSI 2011 • 1 
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3) t h e f i re per fo rmance o f the bu i l d i ng st ructure. A l t h o u g h mode rn const ruct ion 
standards se ldom apply t o histor ic bu i ld ings, act ion t o improve t h e level o f 
f i re and l i fe safety m igh t be necessary based on change o f use or due t o t h e 
need t o reduce t h e f i re risk and po ten t i a l f o r loss o f t h e st ructure and/or 
in ter io r in any other context ; 

4) t h e sensit ivity o f historic structures and inter iors (f inishes and contents) t o f i re 
and smoke damage. 

In b o t h n e w construct ion and upg rad ing exist ing bui ld ings, t he various aspects o f 
f i re precaut ions are in terre lated and weaknesses in some areas can be compensated 
f o r by strengths in others. A h igher s tandard under one o f t h e areas m i g h t be o f 
bene f i t in respect o f one or more o f t h e o the r areas. BS 9991 provides a level o f 
f lex ib i l i ty t h a t al lows the f i re p ro tec t ion measures and t h e risks t o be assessed t o 
enable reasonable practical solut ions t o be designed. 

Fire precaut ions in all premises - however o ld - need t o be seen as a w h o l e , a 
package a imed at achieving an acceptable s tandard o f f i re safety. In mod i f y i ng 
exist ing structures, if t he new w o r k can be shown n o t t o have a negat ive impact on 
t h e remainder, i t is l ikely t h a t no w o r k w i l l be needed on t h e remainder, a l t h o u g h 
i t m i g h t be possible t o o f fe r improvemen t as g o o d practice. 

The principles and recommendations in this British Standard apply s t ra ight forward ly 
whe re premises have a single main use and are contained in a single, separate 
bu i ld ing. However, complications m igh t arise where a bui ld ing comprises t w o or more 
d i f fe ren t main uses. In such cases i t is impor tan t t o consider t h e effect o f one risk on 
another. A f i re in a shop or unat tended of f ice could have serious consequences on , 
fo r example, a residential use in t h e same bu i ld ing. Similarly, a high f i re risk in one 
part o f a bu i ld ing could seriously a f fec t o ther areas in another part o f t ha t bu i ld ing. 

A m o n g s t t h e factors t h a t need t o be t a k e n i n to account in establ ishing a m i n i m u m 
package o f f i re pro tec t ion measures are: 

i) t h e po ten t ia l users o f t h e bu i l d i ng ; 

ii) t h e hazard posed by one occupancy t o another ; 

i i i) prov is ion f o r g iv ing w a r n i n g in case o f f i re , inc lud ing any au tomat i c f i re 
de tec t ion ; 

iv) t h e provis ion o f au tomat ic f i re suppression systems and smoke con t ro l 
a r rangements ; 

v) t h e overa l l management and con t ro l o f t h e bu i ld ing or deve lopment , f r o m a 
f i re safety po in t o f v iew; 

vi) s t ructura l f i re p ro tec t ion and c o m p a r t m e n t a t i o n . 

BS 9991 provides guidance on t h e provis ion o f measures t o cont ro l or m i t i ga te t h e 
ef fects o f f i re . The pr imary object ive is t o ensure t h a t an adequate s tandard o f l i fe 
safety can be achieved in t h e event o f f i re in t h e bu i ld ing . This can also have t h e 
e f fec t o f assisting t h e f i re and rescue service and/or o f p rov id ing some proper ty and 
env i ronmenta l p ro tec t ion . There are references t h r o u g h o u t this British Standard t o 
occupant safety, f i re - f igh ter safety and p roper ty p ro tec t ion , t o d raw a t t en t i on t o 
t h e d i f f e ren t considerations these cou ld raise. 

0.2 Flats and maisonettes 

0.2.1 General principles 
The means o f escape f r o m a f l a t o r a maisonet te o f l im i ted he igh t is relat ively 
s imple. W i t h increasing he igh t mo re complex provisions are needed because 
emergency egress t h r o u g h upper w i n d o w s becomes increasingly hazardous. 
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The provisions f o r means o f escape f o r f la ts o r maisonet tes are based on t h e 
assumpt ions t h a t : 

a) f i re w i l l occur w i t h i n the f l a t or ma isone t te (e.g. n o t in a sta i rwel l ) ; 

b) t h e r e can be no rel iance on externa l rescue (e.g. a po r tab le ladder); 

c) t h e f l a t o r maisonet te w i l l have a h i gh degree o f compa r tmen ta t i on and 
t h e r e f o r e t h e r e w i l l be a l ow p robab i l i t y o f f i re spread beyond t h e f l a t or 
ma isonet te o f o r ig in , so s imul taneous evacuat ion o f t h e bu i ld ing is un l ike ly t o 
be necessary; and 

d) w h e r e f i res d o occur in t h e c o m m o n parts o f t h e bu i l d ing , t h e mater ials and 
const ruc t ion used in such areas w i l l p revent t h e f i re f r o m spreading beyond 
t h e immed ia te vicini ty (a l though in some cases communa l faci l i t ies exist wh i ch 
requ i re add i t i ona l measures t o be t aken ) . 

Wh i l s t a s imul taneous evacuat ion is no rma l l y unnecessary (see E.1 regard ing stay 
p u t s t ra tegy) , t he re w i l l be some occasions w h e r e opera t iona l condi t ions are such 
t h a t t h e f i re and rescue service decide t o evacuate t h e bu i l d i ng . In these s i tuat ions 
t h e occupants o f t h e bu i ld ing w i l l need t o use t h e c o m m o n stair, somet imes wh i l s t 
f i r e - f i g h t i n g is in progress. As such, t h e measures in th is Brit ish Standard f o r t h e 
p ro tec t i on o f c o m m o n stairs are designed t o ensure t hey remain avai lable f o r use 
over an ex tended per iod . 

Protection of common escape routes 
W h e n mak ing provision fo r t he pro tec t ion o f c o m m o n escape routes, i.e. f r o m 
t h e ex i t o f an indiv idual dwe l l ing t o t h e f i na l exi t , i t is essential t o have a fu l l 
unders tand ing o f t he existing structure and any f i r e safety provisions incorpora ted, 
and t o take i n to account t h e considerat ions g iven in 0.1a) t o O. l f ) . 

Further guidance and recommendat ions regard ing compar tmen ta t i on and c o m m o n 
escape routes can be f o u n d in Clause 28 and Section 2. 

Smoke control in common parts 
It is p robab le t h a t some smoke f r o m a f i re in a f l a t or maisonet te w i l l en ter t h e 
c o m m o n parts o f t h e bu i ld ing , i.e. t h e c o m m o n cor r idor and/or lobby, f o r example 
as a result o f occupants escaping or t h r o u g h t h e opera t iona l procedures o f 
f i re - f igh te rs . It is t he re fo re necessary t o p rov ide some means o f con t ro l l ing smoke 
in t h e c o m m o n corr idors/ lobbies t o p rov ide p ro tec t i on t o t h e c o m m o n areas. 

Smoke can be con t ro l led in the c o m m o n areas t h r o u g h f i t t e d ven t i l a t ion systems 
wh i ch are e i ther natura l or mechanical . These ven t i l a t i on systems have t w o main 
purposes: t b e f i rs t o f wh ich is t o prov ide some p ro tec t i on t o t h e stair core and t h e 
second o f w h i c h is t o aid f i re- f ighters w h e n tack l i ng a f i re . Ven t i l a t ion systems 
can also be used t o compensate fo r ex tended t rave l distances w i t h i n t h e c o m m o n 
cor r idor lead ing t o t h e stairs and the reby he lp occupants t o escape safely. W h e r e 
smoke con t ro l is used t o prov ide compensat ion f o r ex tended t rave l distances, i t is 
t h e responsibi l i ty o f t h e designers t o demons t ra te t h a t t h e ven t i l a t ion system can 
prov ide tenab le condi t ions (see Annex E) f o r t h e occupants using t h e rou te w i t h 
ex tended t rave l distances. 

Protection of common stairs 
C o m m o n stairs need t o be able t o c o n f o r m t o t h e app l icab le t rave l distance 
recommendat ions and prov ide a l ternat ive d i rect ions o f t rave l f r o m any dwe l l i ng 
served by those stairs o ther than accepted dead ends t o enab le occupants t o 
exi t t h e bu i l d i ng safely. A l l c o m m o n stairs need t o have a level o f f i re p ro tec t ion 
invo lv ing f i re-resist ing construct ion and a smoke con t ro l system wh i ch enables 
t h e m t o p rov ide occupants of t h e bu i l d i ng w i t h a safe means o f escape. 
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The f ire-resist ing enclosure o f a c o m m o n stair is p rov ided t o prevent smoke and 
hea t f r o m enter ing t h e sta i rway and render ing i t impassable f o r escape purpose 
and f i re spreading f r o m one storey t o another . The use of space w i t h i n a p ro tec ted 
s ta i rway is restr icted ( fu r the r i n f o r m a t i o n is de ta i led in this Brit ish Standard) . 
Once inside a pro tec ted stairway, a person can be considered t o be safe f r o m 
t h e immedia te danger o f f l ame and smoke. They can t hen proceed t o a place o f 
u l t ima te safety at t he i r o w n pace. W h i l e unpro tec ted stairways are acceptable f o r 
dai ly h u m a n t ra f f i c a round bu i ld ings, t he i r vu lnerab i l i t y t o f i re and smoke mean 
t h a t i t is v i ta l t h a t t hey are n o t used extensively as a means o f escape f r o m f i r e . 

Special provision needs t o be g iven t o basement stairs, as it is more p robab le t h a t 
t h e stairs at this level w i l l become f i l led w i t h smoke and heat , t h a n g r o u n d or 
upper stories if a f i re occurs a t basement level. 

0.2.5 F i r e a l a r m a n d f i r e d e t e c t i o n s y s t e m 

In most f lats, t he insta l la t ion o f smoke alarms or f i re de tec t ion and a la rm systems 
can signi f icant ly increase t h e level o f safety by automat ica l ly g iv ing an ear ly 
w a r n i n g o f f i re . General ly a c o m m o n f i re a larm and/or f i re detec t ion system 
w o u l d no t be prov ided f o r t h e evacuat ion o f t h e occupants. This is t o ensure t h a t 
d u r i n g t h e in i t ia l stages o f a f i re in a f l a t o r maisonet te , on ly those persons in t h e 
immed ia te area o f t h e f i re are a le r ted . Recommendat ions f o r f i re a larm a n d f i re 
de tec t ion systems are g iven in Section 5. 

0.2.6 F i r e s u p p r e s s i o n s y s t e m 

The instal lat ion o f an au tomat i c f i re suppression system can o f fe r designers 
considerable f lexibi l i ty . For example , a spr inkler system in comb ina t ion w i t h 
improved detec t ion can pe rm i t f la ts t o have inner rooms w h e r e they w o u l d 
o therw ise no t be acceptable. A spr ink ler system controls t h e f i re t o a small size, 
reduc ing t h e p roduc t ion o f smoke and tox ic gases and prevent ing t h e f i re f r o m 
spreading beyond t h e room or dwe l l i ng o f o r i g i n . This means t h a t the re can be 
f lex ib i l i t y achieved in t h e design o f t h e bu i l d i ng . 

0 .3 Sheltered, extra care and other special housing 
W h e r e residents are l ikely t o be less mob i le , have o the r impai rments or are 
o therw ise vulnerable t o emergency s i tuat ions, designers need t o consider t h e 
characteristics o f t h e residents o f t h e bu i l d i ng and incorporate an app rop r i a te 
range o f f i re precaut ionary measures t h a t w i l l secure a fu l l level o f f i re safety 
t h a t is compat ib le w i t h b o t h t b e residents ' needs and abi l i t ies and a feas ib le and 
reasonable suppor t ing m a n a g e m e n t reg ime. 

Bui ldings w i t h i n this category o f residence are diverse and can include housing f o r 
t h e elderly, chi ldren and people w i t h a physical or mental impa i rment . Residents 
are l ikely t o display varying levels o f physical abi l i ty and mental cognizance and 
many w i l l there fore require assistance t o respond t o a f i re event. Fire strategies 
w i l l need t o apply g raduated f i re precaut ionary measures dependent u p o n t h e 
occupancy prof i le, t h e size, he igh t and popu la t i on o f t h e bu i ld ing and t h e degree 
o f management support being prov ided. 

The recommendat ions in th is s tandard cover those bui ld ings t h a t are des igned 
f o r i ndependen t l iv ing, i.e. des igned as houses or f lats and t h a t may inc lude t h e 
provis ion o f various levels o f on-si te suppor t and communa l faci l i t ies (this ca tegory 
is l ikely t o include all levels o f shel tered hous ing, extra care and certain o t h e r 
specif ic special housing uses). 
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0.4 Management of fire safety 
i t is a f u n d a m e n t a l assumpt ion t h a t fea tures described in th is Brit ish Standard w i l l 
requ i re managemen t and ma in tenance t h r o u g h o u t t h e l i fe o f t h e bu i l d i ng . 

M a n a g i n g f i re safety is t h e w h o l e process t h r o u g h o u t t h e l i fe o f a bu i l d i ng , 
s tar t ing w i t h t h e in i t ia l des ign, w h i c h is i n tended bo th t o min imize t h e incidence 
o f f i re and t o ensure t h a t , w h e n a f i re does occur, appropr ia te f i re safety systems 
( inc lud ing act ive, passive, and procedura l systems) are in place and are fu l l y 
f unc t i ona l . Fire safety procedures and main tenance schedules are deve loped a t 
t h e design stage and inc luded in t h e bu i l d i ng manua l wh i ch is handed over t o t h e 
person responsible f o r f i re safety o f t h e bu i l d i ng in o rder t o enable a su i tab le and 
suf f ic ient f i re risk assessment t o be carr ied o u t . 

NOTE Attention is drawn to the Reguiation 38 of the Building (Amendment) 
Regulations 2011 [1] and the Regulatory Reform (Fire Safety) Order 2005 [2]. 

The managemen t of f i re safety is t hus an essential e lement in aver t ing t h e loss 
o f l i fe in t h e event o f a f i re . A l t h o u g h many bui ld ings w i l l never have a serious 
l i fe - th rea ten ing f i re , i t is essential f o r f i re safety procedures t o be p lanned f o r 
every bu i l d i ng . O f ten , t h e one c o m m o n e lemen t in mu l t i - fa ta l i t y f i res is t h a t , 
w h e n f i re is discovered or w h e n t h e a la rm is raised, t h e occupants o f premises, be 
t h e y staf f or members o f t h e publ ic , react and respond in ways wh i ch are d i f f e r e n t 
f r o m those assumed or expected by t h e bu i ld ing designer. There are a n u m b e r o f 
stages by wh i ch people react t o a f i re a la rm. Ini t ia l ly t hey t end t o seek i n f o r m a t i o n 
regard ing t h e val id i ty o f t h e w a r n i n g . They t h e n ga ther be long ings or seek 
associates or fami ly . Only t h e n do they seek t o t rave l t o a place o f u l t ima te safety. 
The managemen t o f f i re safety is i n tended t o increase awareness and increase t h e 
p robab i l i t y o f appropr ia te behaviour, t o m in im ize t h e t h rea t f r o m t h e f i re . 

There have been numerous f i r e incidents, b o t h large and small , w h e r e t h e r e 
have been lives lost or pu t a t risk as a result o f t h e safety systems p rov ided be ing 
inappropr ia te or no t be ing used ef fect ively. 

It is n o w w ide ly acknowledged t h a t t h e design and eng ineer ing pu t i n to a bu i l d i ng 
f o r l i fe safety can only do its j o b proper ly i f it can be managed, ma in ta ined and 
tested over t h e w h o l e l i fe o f t h e bu i l d ing , and if any staff w h o m i g h t be present 
are t ra ined t o handle incidents and opera te ef fect ive and tested emergency plans. 

Once t h e designer or eng ineer has handed over t h e bu i ld ing , t h e n g o o d 
m a n a g e m e n t o f f i re safety becomes t h e key e lement t o f i re safety f o r t h e l i fe o f 
t h e bu i l d i ng . 

Effect ive managemen t o f f i re safety can con t r i bu te t o t h e p ro tec t ion o f t h e 
bu i l d ing occupants in many ways: 

a) by w o r k i n g t o prevent f i res occurr ing in t h e f i rst place; 

b) by m o n i t o r i n g the f i re risks o n an o n g o i n g basis and t a k i n g app rop r i a te 
act ion t o e l iminate or reduce t h e risk; 

c) by be ing aware o f t h e types o f peop le in t h e bu i l d ing (such as disabled 
peop le , e lder ly people , ch i ld ren , p regnan t w o m e n , etc.) and any special risks 
or needs; 

d) by ensur ing tha t all o f t h e f i re safety measures in t h e bu i ld ing are kep t in 
w o r k i n g order, and in part icular t h a t t h e means o f escape are always avai lable; 

e) by t ra in ing any staff in t h e appropr ia te act ion t o be taken in t h e event o f a f i re . 

These tasks d i f fe r in deta i l d e p e n d i n g o n t h e occupancy o f t h e bu i l d i ng . 
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Scope 
This British Standard gives recommendat ions and guidance on t h e design, 
managemen t and use o f t h e f o l l o w i n g bu i ld ing types, t o achieve reasonable 
standards of f i re safety f o r all peop le in and a round : 

a) dwel l ings (s ingle- fami ly dwe l l i ng houses, sel f -contained f lats or maisonettes) ; 

b) residential accommodat ion blocks (e.g. fo r students or hospi ta l s taf f ) , w i t h 
indiv idual bedrooms and t h e provision of ki tchen/sanitary faci l i t ies constructed 
w i t h i n a f i re compar tmen t , accommodat ing no t more t h a n six persons; 

c) shel tered hous ing and extra care hous ing. 

It is no t applicable t o hotels, caravans/mobile homes, hospitals, residential care/nursing 
homes, places of lawfu l de tent ion , hostels or houses o f mul t ip le occupancy. 

This British Standard is appl icable t o t h e design of n e w bui ld ings, and t o mater ia l 
a l terat ions, extensions and mater ia l change o f use o f an ex is t ing bu i l d i ng . 
It also provides gu idance on the o n g o i n g managemen t o f f i re safety in a 
bu i ld ing t h r o u g h o u t t h e en t i re l i fe cycle o f t h e bu i ld ing , inc lud ing gu idance f o r 
designers t o ensure t h a t t h e overal l design o f a bu i ld ing assists and enhances t h e 
managemen t o f f i re safety. It can be used as a too l f o r assessing exist ing bui ld ings, 
a l t hough f u n d a m e n t a l change in l ine w i t h t h e guidel ines m i g h t w e l l be l im i ted or 
no t pract icable. 

NOTE 1 See the Building (Amendment) Regulations 2011 [1] regarding the definition 
of material alterations, extensions and material change of use. 

The recommendat ions and gu idance given in this Brit ish Standard are i n tended 
t o safeguard t h e lives o f bu i ld ing occupants and f i re - f igh ters . Wh i l s t some o f t h e 
recommendat ions and gu idance m i g h t also assist in t h e ach ievement o f o the r f i re 
safety objectives - such as p ro tec t ion o f property, t h e e n v i r o n m e n t , commun i t i es 
and business/service v iab i l i ty - add i t i ona l measures m igh t be necessary w h i c h are 
outs ide t h e scope o f this Brit ish Standard. 

This British Standard does n o t cover f i re safety design strategies f o r ex t reme 
events such as ter ror is t act ions. 

NOTE 2 Requirements for means of escape from caravans and mobile homes are given 
In BS 3632. 

NOTE 3 Refer to section 255 of the Housing Act 2004 [3] regarding the definition of 
an HMO. 

Normative references 
Standards publications 
The f o l l o w i n g referenced documents are indispensable f o r t h e app l i ca t ion o f 
th is document . For da ted references, on ly the ed i t ion ci ted appl ies. For unda ted 
references, t h e latest ed i t i on o f t h e referenced documen t ( inc lud ing any 
amendments) appl ies. 

BS 476 (all parts), Fire tests on building materials and structures 

BS 799-5, Oil burning equipment - Part 5: Carbon steel oil storage tanks - Specification 

BS 3251, Specification - Indicator plates for fire hydrants and emergency water 
supplies 

BS 4514, Unplasticized PVCsoil and ventilating pipes of 82.4 mm minimum 
mean outside diameter, and fittings and accessories of 82.4 mm and of other 
sizes - Specification 

BS 5234 (bo th parts). Partitions (including matching linings) 
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BS 5255, Specification for thermoplastics waste pipe and fittings 

BS 5266-1, Emergency lighting - Part 1: Code of practice for the emergency 
lighting of premises 

BS 5306-0, Fire protection installations and equipment on premises - Part 0: Guide 
for selection of installed systems and other fire equipment 

BS 5306-3, Fire extinguishing installations and equipment on premises - Part 3: 
Commissioning and maintenance of portable fire extinguishers - Code of practice 

BS 5306-8, Fire extinguishing installations and equipment on premises - Part 8: 
Selection and installation of portable fire extinguishers - Code of practice 

BS 5395-1, Stairs - Part 1: Code of practice for the design of stairs with straight 
stairs and winders 

BS 5410-1, Code of practice for oil firing - Part 1: Installations up to 45 kW output 
capacity for space heating and hot water supply purposes 

BS 5410-2, Code of practice for oil firing - Part 2: Installations of 45 kW and above 
output capacity for space heating, hot water and steam supply services 

BS 5852, Methods of test for assessment of the ignitability of upholstered seating 
by smouldering and flaming ignition sources 

BS 5839-1, Fire detection and fire alarm systems for buildings - Part 1: Code of 
practice for system design, installation, commissioning and maintenance 

BS 5839-6, Fire detection and fire alarm systems for buildings - Part 6: Code of 
practice for the design, installation and maintenance of fire detection and fire 
alarm systems in dwellings 

BS 5867-2, Fabrics for curtains, drapes and window blinds - Part 2: Flammability 
requirements - Specification 

BS 5906, Waste management in buildings - Code of practice 

BS 6180, Barriers in and about buildings - Code of practice 

BS 6262-4, Glazing for buildings -Part 4: Code of practice for safety related to 
human impact 

BS 6263-2, Care and maintenance of floor surfaces - Part 2: Code of practice for 
resilient sheet and tile flooring 

BS 6400 (all parts). Specification for installation, exchange, relocation and removal 
of gas meters with a maximum capacity not exceeding 6 m 

BS 6644, Specification for installation of gas-fired hot water boilers of rated inputs 
between 70 kW (net) and 1.8 MW (net) (2nd and 3rd family gases) 

BS 6798, Specification for installation of gas-fired boilers of rated input not 
exceeding 70 kW net 

BS 7157:1989, Method of test for ignitability of fabrics used in the construction of 
large tented structures 

BS 7176, Specification for resistance to ignition of upholstered furniture for 
non-domestic seating by testing composites 

BS 7273-4, Code of practice for the operation of fire protection measures- Part 4: 
Actuation of release mechanisms for doors 

BS 7346-3, Components for smoke and heat control systems - Part 3: Specification 
for smoke curtains 

BS 7346-7, Components for smoke and heat control systems - Part 7: Code of 
practice on functional recommendations and calculation methods for smoke and 
heat control systems for covered car parks 
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BS 7671, Requirements for electrical Installations - IEE wiring regulations -
Seventeenth edition 

BS 8214, Code of practice for fire door assemblies with non-metallic leaves 

BS 8313, Code of practice for accommodation of building services in ducts 

BS 8414-1, Fire performance of external cladding systems - Part 1: Test methods for 
non-loadbearing external cladding systems applied to the face of a building 

BS 8414-2, Fire performance of external cladding systems - Part 2: Test method for 
non-loadbearing external cladding systems fixed to and supported by a structural 
steel frame 

BS 8519:2010, Selection and installation of fire-resistant power and control cable 
systems for life safety and fire-fighting applications - Code of practice 

BS 9251, Sprinkler systems for residential and domestic occupancies - Code of 
practice 

BS 9990:2006, Code of practice for non-automatic fire-fighting systems in buildings 

BS 9999:2008, Code of practice for fire safety in the design, management and use 
of buildings 

BS EN 3 (all parts). Portable fire extinguishers 

BS EN 81 (all parts). Safety rules for the construction and installation of lifts 

BS EN 1154, Building hardware - Controlled door closing devices - Requirements 
and test methods 

BS EN 1363 (all parts). Fire resistance tests 

BS EN 1364 (all parts). Fire resistance tests for non-ioadbearing elements 

BS EN 1365 (all parts). Fire resistance tests for loadbearing elements 

BS EN 1366 (all parts). Fire resistance tests for service instaiiations 

BS EN 1634-1, Fire resistance tests for door and shutter assemblies - Part 1: Fire 
resistance tests for doors, shutters and openable windows 

BS EN 1634-3, Fire resistance tests for door and shutter assemblies - Part 3: Smoke 
control doors and shutters 

BS EN 12101 (all parts), Smoke and heat control systems 

BS EN 12101-1, Smoke and heat control systems - Part 1: Specification forsmoke 
barriers 

BS EN 12101-3, Smoke and heat control systems - Part 3: Specification for powered 
smoke and heat exhaust ventilators 

BS EN 12101-6, Smoke and heat control systems - Part 6: Specification for pressure 
differential systems - Kits 

BS EN 12845, Fixed firefighting systems - Automatic sprinkier systems - Design, 
instaliation and maintenance 

BS EN 13501 (all parts). Fire classification of construction products and building 
elements 

BS EN 13501-1, Fire classification of construction products and building elements -
Part 1: Classification using test data from reaction to fire tests 

BS EN 13501-2, Fire classification of construction products and building elements -
Part 2: Classification using data from fire resistance tests, excluding 
ventilation services 
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BS EN 13501-3, Fire classification of construction products and building elements-
Part3: Classification using data from fire resistance tests on products and elements 
used in building service installations: fire resisting ducts and fire dampers 

BS ISO 3864-1, Graphical symbols - Safety colours and safety signs - Part 1: Design 
principles for safety signs and safety markings 

DD 8458-1, Fixed fire protection systems - Part i: Residential and domestic 
watermist systems - Code of practice for design and installation 

DD 8489-1, Fixed fire protection systems - Industrial and commercial watermist 
systems - Part 1: Code of practice for design and installation 

O t h e r pub l ica t ions 

[ N I ] COLWELL, S. and MARTIN, B. Fire performance of external thermal insulation 
for walls of multi-storey buildings. BR 135. Second e d i t i o n . W a t f o r d : Bu i ld ing 
Research Establ ishment, 2003. ISBN 978 1 860 81622 3. 

[N2] UKLPG. Code of practice 1: Part 2- Bulk LPG storage at fixed installations for 
domestic purposes. Incorpora t ing a m e n d m e n t 2. UKLPG, 2000. 

[N3] HEALTH AND SAFETY EXECUTIVE. The keeping of LPG in cylinders and other 
containers. Guidance no te CS4. HSE, 1986. 

3 Terms and definitions 
For t h e purposes o f th is Brit ish Standard t h e f o l l o w i n g de f in i t i ons apply. 

3.1 a c c e s s leve l 
level used f o r no rma l access t o t h e bu i ld ing t h a t e i ther incorporates, o r leads 
direct ly t o , a place o f u l t ima te safety 

3.2 a c c e s s r o o m 
r o o m t h r o u g h wh i ch t h e on ly escape rou te f r o m an inner r o o m passes 

3.3 a l te rna t ive e s c a p e route ( f rom a h o u s e ) 
rou te f r o m any p o i n t w i t h i n a r o o m o f a house t h a t gives easy access t o a second 
stair, a balcony or a f l a t roo f by means of wh ich a person can reach a place o f 
u l t ima te safety 

3.4 a l te rna t ive ex i t ( f rom a f la t or ma isone t te ) 
one o f t w o or mo re exits f r o m w i t h i n a f la t or maisonet te , each o f w h i c h is separate 
f r o m t h e o ther g iv ing access t o a route leading t o a place o f u l t ima te safety 

3.5 anc i l la ry a c c o m m o d a t i o n 
all parts o f t h e bu i l d i ng t h a t are ancil lary t o t h e dwel l ings , such as rooms 
associated w i t h eng ineer ing services, c o m m o n amen i t y areas, refuse rooms and 
covered car parks 

NOTE See 3.10 for common amenity area. 

3.6 a t r ium (p lura l : a t r ia ) 
space w i t h i n a bu i l d i ng , n o t necessarily vert ical ly a l i gned , passing t h r o u g h one or 
more st ructura l f l o o r 

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

3.7 ba lcony a p p r o a c h 
design in wh i ch each dwe l l i ng is approached external ly v ia an o p e n balcony 
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3.8 b a s e m e n t 
storey o f a bu i l d ing t h a t is be l ow t h e g r o u n d storey 

3.9 C l a s s 0 (mater ia l o r sur face ) 
mater ia l o r surface t h a t is e i ther: 

a) o f l im i ted combust ib i l i t y t h r o u g h o u t ; o r 

b) classified as Class 1 w h e n tested in accordance w i t h BS 475-7, wh ich has a f i r e 
p r o p a g a t i o n index o f no t more t h a n 12, a n d a subindex ^ o f no t more t h a n 6, 
w h e n tested in accordance w i t h BS 476-6. 

NOTE Class 0 is not identified in any British Standard test. European Classification 
B-s3, d2 is the general equivalent of Class 0. The European classifications are described 
in BS EN 13501-1. They are based on a combination of four European test methods, 
namely: BS EN ISO 1182; BS EN ISO 1716; BS EN 13823; and BS EN ISO 11925-2:2002. The 
national classifications do not automatically equate with the equivalent classification in 
Europe, therefore, products cannot typically assume a European class, unless they have 
been tested accordingly. 

3.10 c o m m o n a m e n i t y a r e a 
area con ta in ing household faci l i t ies t h a t are r e m o t e f r o m ind iv idual dwe l l ings 

NOTE Examples of common amenity areas include kitchens, laundries, drying areas 
and occupiers' stores. 

3.11 c o m m o n sta i r 
sta i rway serving more than one f l a t or occupancy 

3.12 c o m p e t e n t p e r s o n 
person, sui tably t ra ined and qua l i f ied by k n o w l e d g e and practical experience, 
and p rov ided w i t h t h e necessary instruct ions, t o enable t h e requi red task(s) t o be 
carr ied o u t correct ly 

3.13 corr idor a c c e s s 
design in wh i ch each dwe l l i ng is approached via a c o m m o n hor izonta l in te rna l 
access or c i rcu lat ion space wh ich may inc lude a c o m m o n entrance hal l 

NOTE This is also referred to as a corridor approach. 

3.14 d e a d e n d 
area f r o m wh i ch escape is possible in one d i rec t ion on ly 

3.15 d e c k a p p r o a c h 
design in wh ich each dwe l l i ng is approached ex terna l ly via a w i d e approach 
balcony t h a t is n o t enclosed 

NOTE This is also known as a deck access. 

3.16 d u a l - e n t r y f i re - f ight ing lift 
f i r e - f i gh t i ng l i f t p rov ided w i t h t w o sets o f doors , one used fo r normal opera t ions 
and t h e o the r in t h e f i re - f i gh t ing mode 

3.17 d w e l l i n g 
un i t o f resident ia l accommodat ion , occupied (whe the r or n o t as a sole o r 
ma in residence): 

a) by a single person or by people l iv ing t o g e t h e r as a fami l y ; or 

b) by no t more t h a n six residents l iv ing t o g e t h e r as a single household , 
inc lud ing a household w h e r e care is p rov ided f o r residents 

3.18 d w e l l i n g of or ig in 
d w e l l i n g in wh i ch a f i re has or ig ina ted 
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3.19 e m e r g e n c y e s c a p e l ight ing 
l i gh t i ng p rov ided , f o r use w h e n t h e normal l i gh t i ng fai ls, t o ensure i l l um ina t ion 
o f t h e escape route(s) at all t imes 

3.20 e s c a p e route 
rou te f o r m i n g par t o f t h e means of escape f r o m any po in t in a bu i ld ing t o a 
f i na l exi t 

3.21 e x t r a care h o u s i n g 
accommoda t i on in a hous ing scheme fo r w h i c h special ized accommoda t ion and 
suppor t services are avai lable t o residents 24 hours a day 

NOTE Residents receive a more intensive level of support in extra care housing than is 
usually provided in sheltered housing. 

3.22 f ina l ex i t 
t e r m i n a t i o n o f an escape rou te f r o m a bu i l d ing g iv ing d i rect access t o a street, 
passageway, w a l k w a y or open space sited so t h a t peop le can rapid ly disperse f r o m 
a bu i l d ing 

NOTE Rapid dispersal from a building allows people to get out of danger from fire 
and/or smoke from a fire within the building. 

3.23 f ire d o o r 
doo r or shut ter device, inc lud ing any f rame and all ded ica ted f i t t i ngs , prov ided f o r 
t h e passage o f persons, air or objects, w h i c h is i n t ended , w h e n closed, t o resist t h e 
passage o f f i re and/or gaseous products o f combus t ion and is capable o f mee t ing 
specif ied pe r fo rmance cr i ter ia t o those ends 

3.24 f i re - f ight ing lift 
l i f t des igned w i t h add i t i ona l p ro tec t ion and cont ro ls t h a t enable i t t o be used 
under t h e d i rect con t ro l o f t h e f i re and rescue service w h e n f i g h t i n g a f i re 

NOTE See 19.3.2.2. 

3.25 f i re - f ight ing l o b b y 
pro tec ted lobby p rov id ing access f r o m a f i r e - f i gh t i ng stair t o dwel l ings and t h e 
f i r e - f i gh t i ng l i f t 

3.26 f i re - f ight ing s h a f t 
pro tec ted enclosure con ta in ing a f i r e - f i gh t i ng stair, f i r e - f i g h t i n g lobbies, a f i re 
ma in and , if p rov ided , a f i re - f i gh t ing l i f t t o g e t h e r w i t h any machinery space 

3.27 f i re - f ight ing s ta i r 
pro tec ted s ta i rway p rov id ing access t o dwe l l i ngs d i rect ly t h r o u g h a f i r e - f i gh t i ng 
lobby 

3.28 f ire res is tance 
abi l i t y o f an i tem t o f u l f i l f o r a stated per iod o f t i m e t h e requ i red f i re stabi l i ty 
and/or in tegr i t y and/or t he rma l insulat ion, and/or o the r expected du ty specif ied in 
a s tandard f i re resistance test, e.g. t he re levant pa r t o f BS 476 

3.29 f la t 
dwe l l i ng , f o r m i n g par t o f a larger bu i ld ing , t h a t has al l o f its rooms on one level 
or, in t h e case o f spl i t level f lats, no t more t h a n ha l f a storey he igh t apar t 

3.30 f ree a r e a 
t o t a l unobs t ruc ted cross sectional area of an o p e n i n g , ven t , etc., measured in 
t h e p lane w h e r e t h e area is at a m i n i m u m and a t r i g h t angles t o t b e d i rec t ion o f 
air f l o w 

NOTE The free areas of openings, vents etc. refer to the geometric free area. 
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3.31 ga l l e ry 
f l o o r o r balcony wh ich does n o t ex tend across t h e fu l l ex ten t o f a bui ld ing 's 
f o o t p r i n t and is open t o t h e f l o o r b e l o w 

3.32 g r o u n d s to rey 
storey, t h e f l o o r o f wh ich is s i tuated at such a level or levels t h a t any g iven p o i n t 
on its per imeter is at, or abou t , o r n o t m o r e t h a n 1.2 m below, t h e level o f t h e 
f in ished surface o f t h e g r o u n d ad jo in ing t h e bu i i d i ng in t h e v ic in i ty o f t h a t p o i n t 

3.33 h a b i t a b l e room 
any r o o m in a dwe l l i ng w i t h t h e except ion o f any k i tchen, u t i l i t y r o o m , b a t h r o o m 
o r W C 

3.34 h i g h e r f ire r isk a r e a 
area w i t h a f i re risk h igher t h a n t h a t o f a d w e l l i n g 

3.35 h o u s e 
sel f -conta ined bu i ld ing used as a s ing le- fami ly d w e l l i n g having one or m o r e 
storeys or levels, t h a t is no t hor i zon ta l l y separated f r o m any o the r d w e l l i n g 
f o r m i n g par t o f t h e bu i ld ing , and t h a t has its o w n ma in entrance doo r s i tua ted a t 
g r o u n d level or a t any level t h a t serves as access level 

3.36 i n d e p e n d e n t a l te rna t ive e s c a p e rou te 
one o f t w o o r more escape routes f r o m a d w e l l i n g , w i t h its o w n separate exi t f r o m 
t h e d w e l l i n g and wh ich fo l l ows a rou te t h a t is separate f r o m t h e other(s) 

3.37 inner r o o m 
r o o m f r o m wh i ch escape is possible on ly by passing t h r o u g h t h e access r o o m 

NOTE For access room, see 3.2. 

3.38 m a i s o n e t t e 
d w e l l i n g , f o r m i n g par t o f a larger bu i l d i ng , hav ing rooms d iv ided be tween t w o o r 
more levels wh ich are more t h a n ha l f a storey he igh t apar t 

3.39 (mater ia l of ) l imited combust ib i l i ty 
ei ther : 

a) a non-combust ib le mater ia l ; o r 

b) any mater ia l o f density 300 k g / m 3 o r m o r e wh i ch , w h e n tested in accordance 
w i t h BS 476-11, does no t f l a m e and t h e rise in t empera tu re on t h e fu rnace 
the rmocoup le is no t more t h a n 20 "C; or 

c) any mater ia l w i t h a non-combust ib le core o f 8 m m th ick or more , hav ing 
combust ib le facings (on one or b o t h sides) n o t more t h a n 0.5 m m th ick 

3.40 m e a n s o f e s c a p e 
st ructura l means whereby a safe rou te (or routes) is (or are) p rov ided f o r persons 
t o t rave l f r o m any po in t in a bu i l d ing t o a place o f u l t ima te safety 

3.41 m i x e d - u s e bui ld ing 
bu i l d ing con ta in ing dwel l ings t o g e t h e r w i t h o the r types of occupancy and w h e r e 
t h e dwe l l ings are no t ancil lary t o t h e o the r use 

3.42 o p e n - p l a n 
i n te rna l l iv ing ar rangements t h a t are a lmost ent i re ly und iv ided by par t i t i ons 

3.43 p lace o f u l t imate sa fe ty 
place in wh i ch persons are in no danger f r o m f i re 
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3.44 p r e s s u r i z a t i o n 
m e t h o d o f pro tect ing escape routes against t h e ingress o f smoke by ma in ta in ing t h e 
air w i t h i n t h e m at pressures h igher t h a n those in ad jo in ing parts of t h e bu i ld ing 

3.45 p ro tec ted circuit 
electr ical c i rcui t p ro tec ted against f i r e 

3.46 p ro tec ted corr idor 
c i rcu la t ion area consist ing o f a cor r idor enclosed w i t h f i re-resist ing const ruct ion 

NOTE The protected corridor does not include any external walls of a building. 

3.47 p ro tec ted e n t r a n c e ha l l /p ro tec ted l a n d i n g 
c i rcu la t ion area consist ing o f a hal l o r space w i t h i n t h e dwe l l i ng t h a t is enclosed 
w i t h f i re-resist ing construct ion 

NOTE The protected entrance hall/protected landing does not include any external 
walls of a building. 

3.48 p ro tec ted lobby 
c i rcu la t ion area consist ing o f a lobby enclosed w i t h f i re-resist ing const ruct ion 

NOTE The protected lobby does not include any external walls of a building. 

3.49 p r o t e c t e d s t a i r w a y 
stair d ischarging t h r o u g h a f i na l ex i t t o a place o f u l t ima te safety ( inc lud ing any 
ex i t passageway be tween t h e f o o t o f t h e stair and t h e f ina l exit) t h a t is adequate ly 
p ro tec ted f r o m f i re elsewhere in t h e bu i l d i ng by f i re-resist ing construct ion 

3.50 se l f -c los ing f i re d o o r 
f i r e d o o r f i t t e d w i t h a device wh i ch fu l l y closes t h e door, over r id ing t h e resistance 
o f any latch 

3.51 s h e l t e r e d h o u s i n g 
block(s) o f f la ts and/or maisonettes, w i t h each d w e l l i n g incorpora t ing its o w n 
cook ing and sanitary faci l i t ies, des igned specif ical ly t o accommodate persons w h o 
m i g h t requ i re assistance b u t w h o are o the rw ise i ndependen t 

NOTE Examples of persons who might require assistance are elderly people. Sheltered 
housing might offer residents some form of assistance. 

3.52 s i n g l e s ta i r 
c o m m o n stair wh i ch is the on ly one t o w h i c h dwe l l i ngs in a block o f f la ts o r 
maisonet tes have access 

3.53 s t o r e y 
par t o f a bu i l d ing compris ing all t h e rooms t h a t are on t h e same level inc lud ing 
any gal lery hav ing an area o f more t h a n ha l f t h a t o f t h e space i n to w h i c h i t 
projects and any roof , unless i t is accessible on ly f o r maintenance or repai r 

3.54 s t o r e y ex i t 
f i na l ex i t , or a doorway , g iv ing d i rect access t o a p ro tec ted stairway or ex terna l 
escape rou te 

3.55 t r a v e l d i s t a n c e 
actual distance t o be t ravel led by a person a long an escape route 

NOTE Recommendations for maximum travel distances may apply to travel 
within dwellings and ancillary accommodation, and from dwellings and ancillary 
accommodation to storey exits. 
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-o c o 4 General recommendations and background 

4.1 Spread of fire and smoke 
A common basis f o r des ign ing f i re safety measures lies in t h e iden t i f i ca t ion o f t h e 
possible causes and/or sources o f f i re and t h e evaluat ion o f t h e manner in w h i c h i t 
is l ikely t o develop and spread t h r o u g h a bu i ld ing . 

The recommendat ions and gu idance g iven in th is British Standard are based o n 
t h e assumpt ion t h a t under no rma l circumstances (i.e. except in t h e case o f arson) a 
f i re is unl ike ly t o star t in t w o d i f f e ren t places in a bu i ld ing a t t h e same t i m e . 

Init ial ly, a f i re creates a hazard on ly in t h e par t o f t he bu i l d ing in w h i c h i t starts 
and is unl ikely t o involve a large area, a l t h o u g h i t can subsequent ly spread t o 
o ther parts o f t h e bu i l d i ng . Fire is less l ikely t o spread if passages, corr idors , 
lobbies or stairways i n tended f o r use on ly f o r access or means o f escape are kep t 
clear o f combust ib le mater ia ls . 

t — . • 
It is unl ikely t h a t f i re w i l l o r i g ina te in t h e bu i ld ing structure itself. Ou tb reak o f f i re 
is more likely t o occur in furn ish ings, decorat ions, f in ished goods, r a w mater ia ls 
and/or chemicals, equ ipmen t , electrical services, process p lan t o r service p l an t in the 
bu i ld ing . The po in t o f o r ig in is t he re fo re l ikely t o be in bedrooms, k i tchens, l iv ing 
rooms, off ices, c o m m o n rooms, s torerooms or possibly in t h e service insta l la t ions. 
NOTE A fire can also originate outside the building in refuse, vehicles, goods etc. and 
spread to the building (e.g. via combustible materials); this might be accidental or it 
might be a result of arson. The potential impact on the building, the occupants and 
society at large needs to be assessed, and measures might be necessary to mitigate for 
the potential loss of social amenity to the community. This standard does not cover 
fires that originate outside a building, although it does give guidance on external fire 
spread between buildings. 

W h e n a f i re occurs in an enclosed space, h o t smoke- laden gases rise t o f o r m a 
layer, wh ich at f i rs t has a tendency t o f l o w under t h e cei l ing and t h e n deepens 
t o f i l l t h e w h o l e space. The f i r e tends t o g r o w in area, t h e f lames spread ing t o 
nearby combust ib le furn ish ings, f i t t i ngs , exposed papers, etc. The f l ames increase 
in he igh t unt i l t hey reach t h e cei l ing w h e r e they are def lec ted ho r i zon ta l l y and , 
rad ia t ing downwards , accelerate f i re g r o w t h . If t h e cei l ing is combust ib le , i t can 
ign i te and add t o t h e vo lume o f f l ame and speed o f f i re g r o w t h . If t h e space has 
insuf f ic ient openings t o p rov ide a con t i nu ing air supply, t h e bu rn i ng ra te o f t h e 
f i re diminishes as i t d raws o n increasingly v i t ia ted air, b u t t h e gases gene ra ted are 
t h e n ext remely toxic. 

Once i gn i ted , combust ib le products g ive o f f h o t smoke- laden and tox ic gases. 
Convect ion and rad ia t ion also occur rap id ly and , because o f t h e ex t remely h i gh 
t empera tu re o f t h e gases, o the r combust ib le materials and products w i t h i n t h e 
area o f the f i re w i l l i gn i te m o r e easily, f u r t h e r accelerat ing t h e progress o f t h e 
f i re . It cannot always be assumed t h a t t h e effects o f t h e f i re w i l l be c o n f i n e d t o 
t h e space in wh ich it o r i g i na ted . I f t h e enclosing walls have no f i re resistance or do 
n o t f o r m a f i re c o m p a r t m e n t w i t h a f i re-resist ing f loo r (or cei l ing) above , t h e f i re 
w i l l soon penet ra te a t cei l ing level, w h e r e t h e at tack f r o m t h e f lames or h o t gases 
is most severe, t o t h e ad jo i n i ng space. Even w i t h f i re-resist ing cons t ruc t ion , t h e 
buoyancy and expansion o f t h e f i re gases can cause t h e m t o be d r i ven o u t o f t h e 
space t o af fect o the r parts o f t h e bu i l d i ng . 

I f t h e f i re gases penet ra te i n t o a vert ical shaf t , such as a s ta i rwe l l , l i f t we l l o r duct , 
t hey w i l l rise rapidly, a t tack ing t h e t o p o f t h e shaft and spreading e lsewhere i f 
t he re are any open ings in t h e shaf t . In such circumstances, if a substant ia l f l o w 
o f air reaches t h e f i re t h r o u g h an aper tu re such as a w i n d o w or door, t h e vert ical 
shaf t can act as a ch imney and can great ly accelerate f i re g r o w t h . 
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A f i re occurr ing anywhere w i t h i n a c o m p a r t m e n t o f a bu i ld ing has, t he re fo re , t o 
be regarded as present ing a hazard t o al l occupants w i t h i n t h a t c o m p a r t m e n t , 
even t h o u g h in t h e in i t ia l stages o f f i r e deve lopmen t i t m i g h t seem t h a t t h e 
hazard is small and peop le are in no immed ia te danger. The ex ten t o f t h e risk t o 
persons in o ther parts o f t h e bu i l d i ng is genera l ly dependan t on t h e level o f f i re 
compa r tmen ta t i on and m o r e specif ical ly on t h e measures prov ided t o sa feguard 
t h e c o m m o n escape routes. 

In t h e early stages o f a f i re , t h e most s igni f icant effects are usually those o f smoke 
and o ther products o f combus t ion . Smoke is o f t e n t h e f i rst evidence o f f i re and is 

co . • 
c 

thus l ikely t o be the f i rst cause o f a la rm. W h e n smoke extends d o w n t o head he igh t 
i t produces d i f f i cu l ty in b rea th ing and impairs visibil ity, wh i ch interferes w i t h t h e 
e f fo r ts o f occupants t o f i n d the i r w a y towards t h e exits. People w h o are p reven ted 
or delayed f r o m escaping by dense smoke can suffer f r o m t h e toxic ef fects o f t h e 
products o f combust ion t h a t accompany t h e smoke. The asphyxiat ing e f fec t caused 
by lack o f oxygen, tox ic proper t ies or by t h e intense heat o f t h e gases m a k i n g up 
t h e smoke can cause in tox ica t ion , d isor ien ta t ion , incapacity, unconsciousness and , 
in t h e wors t scenario, dea th . 

•
The speed at wh ich a space becomes un tenab le is main ly dependen t on its v o l u m e 
and t h e f i re g r o w t h ra te . For h ighe r and larger spaces t h e t i m e t a k e n t o f i l l w i t h 
smoke is longer and so t he re is mo re t i m e f o r escape and longer t rave l distances 
are possible. 

o 
To fac i l i ta te escape it is t hus necessary, in t h e deve lopmen t o f a means o f escape 
strategy: 
a) t o ensure t h a t p ro tec ted escape routes are prov ided and t h a t t h e y are 

adequate ly sa feguarded against t h e ingress o f smoke; 

b) t o l imi t t h e t ime peop le have t o t rave l be fo re they reach a p ro tec ted rou te 
and/or a f ina l exi t ; 

o 
c) t o consider reverse f l ows t h a t m i g h t occur as a result o f a part icular escape rou te 

being unavailable or as a fea tu re o f an evacuation p lan fo r disabled peop le . 
A f t e r t h e ou tb reak o f f i re , t h e t i m e du r i ng wh ich t h e actions necessary f o r ensur ing 
t h e safety o f occupants can be carr ied o u t w i l l vary depend ing o n t he i r locat ion 
w i t h respect t o t h e f i re and t h e design o f t h e bu i ld ing . Whe re a f i re in an occupied 
f l a t or maisonette is discovered by t h e occupants, w h o make the i r w a y ou t , leave 
t h e door closed and call t h e f i re and rescue service, t hen t h e f i re is expected t o 
present l i t t le or no risk t o t h e occupants o f o ther dwel l ings, as i t is un l ike ly t o break 
o u t o f t h e dwel l ing o f o r ig in f o r some considerable t ime (see also 0.2.1). 

If ext inct ion of t h e f i re is de layed, the re m i g h t be a direct risk t o persons using 
any common access, t h r o u g h smoke and heat a f fec t ing t h e route . I f t h e d w e l l i n g 
entrance door fai ls t o close proper ly a f te r t h e occupants' depar tu re , t h e c o m m o n 
cor r idor w i l l be quickly f i l l ed w i t h t h e products o f combust ion, and o the r occupants 
t r y i ng t o use t h e corr idor cou ld be in serious d i f f icu l ty . 

If a f i re starts (or is star ted) in an unoccup ied dwe l l i ng , w i t h no one t o g ive t h e 
a la rm, t h e f i re may deve lop fu l l y w i t h i n t h e dwe l l i ng be fo re occupants o f nearby 
or adjacent dwel l ings are aware o f i t . A f t e r a t ime t h e dwe l l i ng en t rance d o o r 
m i g h t be penet ra ted w i t h t h e consequence t h a t t h e c o m m o n cor r idor w o u l d be 
pre jud iced by heat and smoke . If t h e dwe l l i ng entrance d o o r opens o n t o an o p e n 
balcony rather t h a n an in te rna l corr idor , smoke m i g h t be o f l i t t le consequence 
bu t , a t a later stage, t he re cou ld be d i f f i cu l t y in passing t h e door. 

A f i re can start (or be star ted) in an access corr idor, lobby or stairway, o r in 
anci l lary accommodat ion , in a bu i l d i ng con ta in ing f lats o r maisonet tes. This is 
capable o f render ing all c i rcu la t ion spaces, inc lud ing stairways, impassable in a 
shor t per iod of t i m e unless prov is ion has been made in t h e design o f t h e bu i l d i ng 
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t o prevent i t . Comple te safety cannot be assured, moreover, w h i l e t he re is any risk 
o f a f i re s tar t ing in an escape rou te or c i rculat ion space. It is essential, t he re fo re , 
t h a t t h e bu i l d ing is fu rn ished and used in such a w a y as t o reduce t h e risk o f a f i re 
occurr ing in c i rcu la t ion spaces. 

In mixed-use bui ld ings it is impor tan t t o consider the ef fect o f one risk upon another. 
A f i re in an una t tended o f f i ce or shop premises could have serious consequences on 
any dwel l ing in t h e same bu i ld ing. 

Variation of guidance 
The gu idance on means o f escape in Section 2 permi ts var ia t ions t o be made t o 
t ravel distances on t h e basis t h a t t h e level o f risk can be reduced by t h e provis ion 
o f add i t i ona l f i re p ro tec t i on measures. Such measures inc lude: 

• t h e provis ion o f an act ive f i r e - f i gh t i ng system (e.g. sprinklers); 

• t h e provis ion o f an enhanced smoke m a n a g e m e n t system; 

• t h e provis ion o f an add i t i ona l level o f au tomat i c f i re de tec t i on . 

Equally, t h e guidance on f i re - f i gh t ing in Section 4 and on designing t h e bu i ld ing 
structure in Section 6 permits certain variat ions w h e n such measures as an automat ic 
sprinkler system are prov ided. 

Designers, occupiers a n d approv ing author i t ies are thus ab le t o a l l o w a degree 
o f f lex ib i l i t y in t h e provis ion o f f i re safety measures as par t o f t h e overal l design 
package. However, t he re are l imits on t h e ex ten t o f va r ia t i on pe rm i t t ed w i t h i n the 
scope of th is Brit ish Standard . 

Property and business continuity protection 
The guidance and recommendat ions in this British Standard are pr imar i ly concerned 
w i t h the protect ion o f l i fe. The provision o f f i re safety systems f o r l i fe safety does not 
necessarily give adequate protect ion t o proper ty or t o business cont inui ty . 

Property and business con t inu i ty pro tect ion is equal ly i m p o r t a n t w i t h i n t h e housing 
sector as in any o the r business activity. Businesses t h a t p rov ide housing should 
assess the i r business con t inu i t y arrangements and prov ide approp r ia te measures 
t o mi t iga te t h e ef fects o f f i re . This could also inc lude t h e po ten t ia l societal loss o f 
people's homes and t h e need f o r re-housing and care f o l l o w i n g a f i re . This should 
be an in tegra l par t o f t h e design stage of a bu i ld ing and shou ld also inc lude an 
assessment o f t h e o n g o i n g maintenance requi rements o f t h e bu i ld ing as we l l as an 
assessment o f t h e f i re p ro tec t ion needs du r ing const ruct ion. 

It is t he re fo re recommended t h a t t h e po ten t ia l f o r p roper ty and business loss is 
assessed so t h a t such risks are unders tood and addressed. Carrying o u t such an 
assessment should be in accordance w i t h guidance given in Annex A. Advice and 
guidance on t h e provis ion o f f i re precaut ions f o r t h e p ro tec t ion o f p roper ty and 
the con t inu i ty o f t h e business can also be f o u n d in Annex A and BS 9999:2008, 44.8. 

Environment 
Many f ires or emissions f r o m combust ion processes damage t h e env i ronment . The 
contents of, and act iv i t ies w i t h i n , any bu i ld ing catch ing f i r e are l ikely t o cause 
po l lu t i on t o a g rea ter ex tent t h a n products used in t h e fabr ic o f t h e bu i l d ing itself. 

This Brit ish Standard is concerned largely w i t h accidental f i res, and t h e ma in area 
f o r considerat ion o f t h e env i ronmenta l impact o f such f ires is t h e loss o f cont ro l o f 
po l lu tants as a consequence. 

Approp r ia te steps at t h e design stage o f any bu i l d ing can m in im ize t h e impact o f 
accidental f i re on t h e env i r onmen t and , wh is t t he emphasis is l ikely t o be on t h e 
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poten t ia l contents o f t h e bu i l d ing , i t w o u l d be responsible t o consider t h e effects 
o f using combust ib le mater ia ls in t h e bu i ld ing speci f icat ion. 

NOTE Fires that have been deliberately set might require additional measures to be 
taken which are outside the scope ofthis British Standard. 

Atria 
The pr imary object ive is t o ensure t h a t t he incorporat ion o f an a t r i um in to a n e w 
or exist ing bu i ld ing does no t present an increased risk t o l i fe as a result o f f i re and 
smoke spread. 

This British Standard is concerned only w i t h those addi t ional measures t h a t m igh t 
be required t o compensate f o r any increased risk result ing f r o m t h e inclusion o f an 
a t r ium w i t h i n a bu i ld ing . It is no t in tended t o provide a f i re-engineered solut ion fo r 
any particular design. 

In atr ia, several storeys are contained in one volume. At r ia are created by, f o r example: 

a) spl i t- level f loors ; 

b) f loors a r ranged as a spiral t h r o u g h o u t t h e he igh t o f t h e bu i l d i ng ; 

c) balconies o r gal lery f loors over look ing a centra l we l l or cou r t ya rd . 

A t r ia can result in smoke and heat t rave l l ing readi ly t h r o u g h o u t al l levels o f the 
bu i ld ing . 

A t r ia should be des igned in accordance w i t h Annex B, using t h e occupancy 
category decision process g iven in Figure B.l t o de te rm ine w h e t h e r t h e a t r i um 
bu i ld ing fal ls w i t h i n t h e scope o f th is Brit ish Standard and , i f i t does, t o de te rm ine 
a design so lu t ion . 

NOTE The wide range of designs possible in atrium buildings makes it impossible 
for this British Standard to cover every conceivable scheme and its associated fire 
risk, therefore it deals only with atria up to a height of 18 m. Other buildings with a 
void through structural floors are covered in BS 9999:2008, Annex B. Design solutions 
and exemplars for atria that do not fall within the scope of this standard are given in 
BS 9999:2008, Annex C. 

Inclusive design 
Accessible means o f escape, and t h e associated f i re safety strategy, shou ld be 
considered as an in tegra l par t o f t h e design process, and n o t as a separate issue. 
Where a bu i l d i ng is des igned and managed inclusively t o p rov ide access f o r al l 
users, t h e faci l i t ies p rov ided should , whe re appropr ia te , be used t o improve egress 
ar rangements . 

Special m a n a g e m e n t procedures m igh t be requi red w h e r e i t is reasonably 
foreseeable t h a t t h e p ropo r t i on o f disabled persons in a bu i l d i ng w i l l be relat ively 
h igh . See Section 9 f o r gu idance on bu i ld ing managemen t . 

NOTE Attention is drawn to the Equality Act 2010 [4] which places a duty of all 
employers and service providers not to discriminate against disabled people. It is vital 
to ensure that when making plans for the fire safety and management of buildings, 
the requirements of disabled people are properly taken Into account at all times. It 
is important to note that the recommendations made in this British Standard are for 
escape not access. For example, certain dimensions might not provide suitable access 
for all people with impairments. Further guidance for access requirements can be 
found in BS 8300 which deals with the design of buildings and their approaches to 
meet the needs of disabled people. This explains how the built environment can be 
designed to anticipate, and overcome, restrictions that prevent disabled people making 
full use of premises and their surroundings. 
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Designing means of escape 
NOTE 1 Section 2 gives design guidance for means of escape in houses, fiats and 
maisonettes. Some guidance is common to all three and Is given first. The guidance 
that follows is specific, first for houses and then for flats and maisonettes. 

NOTE 2 Means of escape for atria are covered in Annex B. 

NOTE 3 Methods of measurements such as floor heights, heights of buildings 
and fire and rescue service access can be found in the Building Regulations 2000 -
Approved Document B [11]. 

NOTE 4 Guidance on fire and safety signage can be found in the Building 
Regulations 2000 - Approved Document B [11]. 

General 

Escape by w a y of doors and w i n d o w s 
Doors a n d w i n d o w s t h a t are t o be used f o r means o f escape or rescue should 
c o n f o r m t o t h e f o l l o w i n g recommendat ions . 

a) Escape w i n d o w s should have an unobs t ruc ted openab le area t h a t is a 
m i n i m u m o f 0.33 m 2 , having the m i n i m u m dimensions o f 450 m m in he igh t 
and 450 m m in w i d t h . 

NOTE The route through the window may be at an angle rather than on a 
horizontal plane. 

b) The b o t t o m o f any openab le area shou ld be no t mo re t h a n 1100 m m above 
t h e f l oo r o f t h e room in wh ich i t is s i tua ted . 

c) Doors and w i n d o w s tha t are prov ided f o r escape or rescue purposes f r o m a 
r o o m above g r o u n d level should c o n f o r m t o t h e f o l l o w recommendat ions. 

1) If a w i n d o w is a dormer w i n d o w or a roo f l ight , t h e distance f r o m t h e 
eaves o f t h e roof t o t h e sill o r ver t ical p lane o f t h e w i n d o w or sill o f t h e 
roo f l i gh t should no t exceed 1.5 m w h e n measured a long the roof . 

2) Any doors ( inc luding a French w i n d o w or a pa t io w i n d o w ) should be 
guarded w i t b a protect ive barr ier in accordance w i t h BS 6180. 

3) The g round beneath t h e w i n d o w or balcony should be clear o f any 
obstruct ions (such as iron railings or hor izonta l ly hung windows) and should 
be o f a size and material t ha t is sui table and safe f o r support ing a ladder. 

4) For security purposes many w i n d o w s are kept locked w i t h a key. Occupants 
should be advised t o keep the key close t o the escape w i n d o w where i t can 
be easily located. 

A doo r or w i n d o w should no t face o n t o an in te rna l shaf t o r enclosure unless 
escape t o a place o f u l t imate safety is possible w i t h o u t re-enter ing the bu i l d ing . 

Escape from basements 
Any basement in wh ich a bedroom is s i tuated should be p rov ided w i t h : 

a) an a l te rnat ive escape route; or 

b) a p ro tec ted rou te via the g r o u n d f l o o r lead ing t o a f i na l exi t ; or 

c) a doo r or w i n d o w provided f o r means o f escape c o n f o r m i n g t o 5.1. 

A basement f l a t t h a t is n o t prov ided w i t h its o w n ex terna l entrance a t t h e level o f 
t h e basement should be prov ided w i t h an a l te rna t i ve ex i t (see 7.2). 

CTAR00000040/26



BRITISH STANDARD BS 9991:2011 

6 Means of escape and provision for rescue 
from houses 

6.1 Single a n d two-storey houses 
in single and two-s to rey houses t h e means o f escape may be t h r o u g h t h e main 
ent rance via t h e hall o r a l ternat ive ly t h r o u g h t h e w i n d o w . Consequently, unless 
a p ro tec ted escape rou te is p rov ided, each b e d r o o m shou ld have a w i n d o w in 
accordance w i t h 5.1. 

6.2 Escape from inner rooms in houses 
For houses, a hab i tab le r o o m should n o t be an inner r o o m unless i t is on t h e 
g r o u n d level or one f l o o r above g r o u n d level and is p rov ided w i t h a door o r 
w i n d o w c o n f o r m i n g t o 5.1 f o r escape or rescue purposes. 

6.3 Houses w i th one floor more than 4.5 m above ground level 
Houses w i t h one f l o o r more t han 4.5 m above g r o u n d level shou ld con fo rm t o one 
o f t h e f o l l o w i n g : 

a) t h e t o p storey or level of t h e house should be separated f r o m the lower 
storeys by f i re-resist ing construct ion and should be p rov ided w i t h an 
a l te rnat ive escape rou te leading t o its o w n f i na l ex i t ; o r 

b) t h e in te rna l s ta i rway should be constructed as a p ro tec ted stairway, 
connect ing t h e g r o u n d and all upper storeys; and e i ther del iver direct ly t o a 
f ina l ex i t [see Figure la ) ] or a l l ow access t o a t least t w o independen t escape 
routes lead ing t o a l ternat ive f ina l exits [see Figure l b ) ] ; or 

c) w h e r e an open-p lan a r rangement exists at g r o u n d level, in o rder t o separate 
t h e g r o u n d f l oo r f r o m t h e upper storeys, e i ther : 

1) a p ro tec ted sta i rway should be p rov ided ; o r 

2) t h e house should be f i t t e d t h r o u g h o u t w i t h a spr ink ler system designed 
and instal led in accordance w i t h BS 9251 in con junc t i on w i t h a f i re 
resist ing pa r t i t i on and door, in o rder t o separate t h e g r o u n d f l oo r f r o m 
t h e upper storeys. The f i re-resist ing doo r shou ld be a r ranged such t h a t 
occupants o n t h e upper f loors can access an escape w i n d o w at f i rst f l o o r 
level, in accordance w i t h 5.1, in t h e event o f a f i re in t h e open-p lan area. 

6.4 Houses w i th more than one floor higher than 4.5 m above 
ground level 
Houses w i t h more t han one f l oo r over 4.5 m above g r o u n d level should con fo rm 
t o 6.3 and t h e f o l l o w i n g . 

Each storey or level s i tuated 7.5 m or more above g r o u n d level should have ei ther: 

a) an a l te rnat ive escape rou te ; or 

b) a p ro tec ted s ta i rway and a spr inkler system, des igned and instal led in 
accordance w i t h BS 9251, f i t t e d t h r o u g h o u t t h e house. 
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Figure 1 Alternative arrangements for escape via the ground storey in houses exceeding 4.5 m in height 
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a) Protected stairway delivering directly to the final exit b) Protected stairway allowing access to two 
independent escape routes 

Key 

1 Final exit 

2 Final exit (1) 

3 Final exit (2) 

4 Protected stairway 

30 min fire-resisting construction 

FD 30 Fire door 

6.5 Loft conversions 
W h e r e a n e w storey is added by conver t ing an exist ing roof space, provisions f o r 
escape should be pro tec ted t h r o u g h o u t t h e fu l l ex ten t o f t h e escape rou te . 

A l o f t conversion t o a two-s to rey house should have f i re-resist ing const ruc t ion in 
t h e f o r m o f f i re-resist ing doors and f i re-resist ing par t i t ions t o p ro tec t t h e sta i rway. 

This p ro tec ted stairway should ; 

a) be pro tec ted at all levels; a n d 

b) ex tend t o t h e f ina l exit ; or 

c) a l l o w access t o a t least t w o escape routes at g round level t h a t are separated 
f r o m each o ther by f i re-resist ing const ruct ion and f i re doors. 

W h e r e an open-p lan a r rangemen t exists a t g r o u n d level, one o f t h e f o l l o w i n g 
shou ld be prov ided: 

1) a f i re-resist ing par t i t i on t o enclose t h e escape rou te con fo rm ing t o 6.5b) o r 
6.5c); or 

2) spr inkler p ro tec t ion t o t h e open-p lan area, in con junc t ion w i t h a f i re-resist ing 
pa r t i t i on and door, in o rder t o separate t h e g r o u n d f l oo r f r o m t h e upper 
storeys. This door should be a r ranged such t h a t t he occupants o f t h e n e w l o f t 
r o o m are able t o access an escape w i n d o w con fo rm ing t o 5.1 at f i rs t f l oo r 
level in t h e event o f a f i re in t h e open-p lan area. 

Houses having a f l oo r level o f a l o f t conversion h igher t han 4.5 m above g r o u n d 
level shou ld con fo rm t o 6.3 or 6.4, as appl icable. 
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7 Means of escape from flats and maisonettes 
COMMENTARY ON CLAUSE 7 
The aim is to ensure that a fire which starts in any one dwelling will not obstruct 
the escape route of the occupants of any other dwelling. The planning of this part 
of the escape route depends on the number of common stairs serving the storey, 
the arrangement ofthe dwellings within the building and, in particular, the normal 
method of approach to dwellings having a common access (i.e. by an internal corridor 
or lobby or an external balcony or deck). 

The provisions for means of escape for flats and maisonettes are based on the 
assumptions that: 

a) the fire Is likely to occur In a flat or maisonette; 

b) there is no reliance on external rescue (e.g. by portable ladder); 

c) the building is provided with a high degree of compartmentation and therefore a 
low probability of fire spread beyond the dwelling of origin, so that simultaneous 
evacuation of the building Is unlikely to be necessary; 

d) although fires might occur in the common parts of the building, the materials and 
construction in those parts will prevent the fabric from being involved beyond the 
immediate vicinity; and 

e) escape routes enable a person confronted by an outbreak of fire to make a safe 
escape without outside assistance. 

To facilitate escape it might be necessary that common escape routes are safeguarded 
by some form of smoke control (see Clause 26). 

The reliance of fire safety on manipulative apparatus, e.g. lowering lines or throw-out 
ladders, for means of escape, or on external rescue from the lower storeys of a building 
by the fire and rescue service using mobile ladders, is not advisable. 

General advice and recommendations on private and communal balconies can be 
found in Annex C. 

For guidance on live-work units refer to the Building Regulations 2000 - Approved 
Document B [11]. 

7.1 Genera l 
Flats o r maisonettes t h a t are en te red d i rect ly f r o m outs ide t h e bu i ld ing at g r o u n d 
or access level should be considered as houses and c o n f o r m t o Clause 6 f o r t h e 
purposes o f means o f escape, instead o f Clause 7. 

Means o f escape f r o m small bu i ld ings shou ld c o n f o r m t o 7.5. 

A l l bu i ld ings w i t h a f l oo r h igher t h a n 30 m above g r o u n d level should be f i t t e d 
w i t h a spr inkler system (see Clause 23). 

Enclosed pr ivate balconies serving a single d w e l l i n g should be t rea ted as inner 
rooms and in accordance w i t h A n n e x C. 

Under no rma l condi t ions, l i f ts shou ld n o t be used f o r escape f r o m f i re . Due 
cons idera t ion in t h e bu i ld ing design shou ld be g iven t o t h e use o f evacuat ion l i f ts 
f o r disabled persons. Where l i f ts are t o be used f o r evacuat ion purposes, they 
shou ld con fo rm t o 8.4. 

NOTE The misuse or malfunctioning of lifts can cause deaths, attributed amongst 
other things to failure of the power supply or from lifts being called to or held at the 
fire floor. 
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7.2 Alternative exits f rom flats and maisonettes 
Al te rna t i ve exits f o r f la ts and maisonet tes should be p rov ided in accordance w i t h 
Clause 9. 

Al te rna t ive exits f r o m f lats and maisonettes should : 

a) be sited away f r o m t h e ma in ent rance door t o t h e dwe l l i ng such t h a t i t can 
sti l l be used as an escape rou te ; 

b) be in accordance w i t h t h e approaches I l lustrated in Figure 2, Figure 3, Figure 4, 
Figure 12 or Figure 15; 

c) lead t o a f ina l ex i t o r c o m m o n stair: 

1) via a door leading o n t o an access corr idor, c o m m o n balcony or deck a t 
t h e same or ano the r level; o r 

2) via a pro tec ted s ta i rway lead ing t o an access corr idor, c o m m o n balcony or 
deck at ano the r level; o r 

3) via a door leading o n t o an external stair or a p ro tec ted s ta i rway; o r 

4) via a door lead ing o n t o an escape rou te across a f l a t roo f lead ing t o t h e 
head o f a c o m m o n or ex terna l stair. 

The internal a r rangemen t o f any dwe l l i ng having an a l te rnat ive exi t shou ld be 
such t h a t access is possible f r o m al l hab i tab le rooms e i ther t o t h e ma in ent rance or 
t o t h e a l ternat ive exi t . Fire-resisting separat ion should be p rov ided , t o sa feguard 
t h e occupants w h o need t o use t h e a l te rnat ive exit . It is n o t normal ly advisable t o 
l ink balconies and pass doors b e t w e e n dwel l ings t o prov ide escape via a f l a t r oo f 
in to an ad jo in ing bu i l d i ng . 

Figure 2 Maisonette with alternative exits from each room not on the floor of entrance 

1/ 

L A 

u 
Key 

1 W.C. 

2 Non-habitable room 

Entrance to dwelling 0 
Alternative exit from 
dwelling 

HOTE 7 Jhe entrance and alternative exit doors might need to be fire doors (see 35.1). 

NOTE 2 Compartment walls need to be fire-resisting (see 27.2). 
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Figure 3 Maisonette w i t h protected entrance hall and protected landing 
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NOTE 1 The entrance door might need to be a fire door (see 35.1). 

NOTE 2 If the partitions between the bathroom and the adjacent rooms have a 30 min fire resistance then 
the partition between the bathroom and the hall need not be fire-resisting and the bathroom door need not 
be a fire door. 

NOTE 3 Compartment walls need to be fire-resisting (see 27.2). 
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Figure 4 Open-plan maisonette 
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/ 1 h 
L/ 

Key 

1 Bathroom 

2 Bedroom 

3 Living area 

Entrance to dwelling 0 
Alternative exit from dwelling 

NOTE 1 The entrance and alternative exit doors might need to be fire doors (see 35.1). 

NOTE 2 Compartment walls need to be fire-resisting (see 27.2). 

7.3 Escape routes from flats and maisonettes w i th balcony 
approach or deck approach 
In general t he re is l i t t le risk o f a balcony or deck becoming smoke- logged and 
the re is thus no need t o impose a l im i ta t i on on t h e t rave l distance f r o m t h e 
dwe l l i ng ent rance t o t h e stairway, a l t hough considerat ion shou ld be g iven t o the 
needs o f t h e f i re and rescue service, such as t h e distance b e t w e e n t h e nearest 
connect ion t o a f i re ma in and t h e f l a t and maisonet te (see 19.1.3 and 20.1). 

NOTE 1 Where an approach is via a balcony or deck having a width of more than 2 m 
or via a balcony that is adjoined to the building wall only where there is an entrance 
to a flat or maisonette, there is a risk that the balconies might become smoke-logged 
both laterally along the balcony and upon levels above. 

Where the re is on ly a single d i rec t ion o f escape, provis ion should be made f o r 
t h e safety o f persons w h o m i g h t have t o escape past t h e f l a t o r ma isonet te on f i re 
(see Figure 5). 

NOTE 2 In order to avoid impediment to means of escape, it is Inadvisable to allow 
storage of any kind on the balcony or deck approach. 
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BRITISH STANDARD BS 9991:2011 

Escape routes should c o n f o r m t o Figure 5. 

Balconies and decks should c o n f o r m t o t h e f o l l o w i n g recommenda t ions . 

a) The const ruct ion shou ld p rov ide a m i n i m u m f i re resistance o f 30 m i n . 

b) The w a l k i n g surface shou ld be imper fo ra te . 

c) The sect ional p ro f i l e shou ld be such t h a t any f i re p l ume b reak ing o u t o f a 
f l a t o r maisonet te is d i rec ted ou twards and upwards, and shou ld be a r ranged 
such t h a t smoke does n o t leak latera l ly a long t h e so f f i t . 

d) The so f f i t above a balcony or deck hav ing a w i d t h o f more t h a n 2 m shou ld 
be designed w i t h down-s tands placed at 90° t o t h e face o f t h e bu i l d i ng (on 
t h e l ine o f separat ion b e t w e e n ind iv idua l f lats or maisonet tes) . Down-s tands 
should pro ject 0.3 m t o 0.6 m be low any o ther beam or d o w n - s t a n d paral le l t o 
t h e face o f t h e bu i l d i ng , o r should be de f ined by ca lcu la t ion. 

NOTE 3 Suitable calculations are given in the BS 7346 series and BRE Report368 [ 12]. 

e) Where t h e balcony or deck is ad jo ined t o the bu i l d ing wa l l on ly a t t h e place 
whe re t he re is an ent rance t o a f l a t or maisonette, unless i t is a m i n i m u m 
o f 1.8 m away f r o m t h e face o f t h e bu i ld ing , i t shou ld , in t h e case o f s ingle 
d i rect ion escape routes, be proven by calculat ion t h a t t h e escape rou te is n o t 
subjected t o hazardous exposure levels or smoke l ogg ing . 

NOTE 4 Suitable calculations are given in the BS 7346 series and BRE Report 368 [12]. 

f ) Balconies p rov id ing a s ingle d i rec t ion o f escape should be f u r t h e r safeguarded 
by t h e f o l l o w i n g provisions. 

1) The face o f t h e bu i l d i ng (excluding w i n d o w openings) shou ld p rov ide at 
least 30 min f i re resistance. 

2) Doors o p e n i n g o n t o t h e balcony should be FD30 self c losing doors . 

3) W i n d o w open ings shou ld n o t ex tend be low a he igh t o f 1.1 m above t h e 
deck level. 

4) The externa l ba lust rade shou ld be imper fo ra te . 

5) Surface mater ia ls o f t h e fac ing wa l l , balcony so f f i t and ba lust rade shou ld 
be o f a Class 0 r a t i ng . 

g) The leng th o f balconies shou ld be such t h a t no po in t in any f l a t o r maisonet te 
is more t h a n 45 m f r o m a rising main land ing valve o r t h e approach pos i t ion 
o f a f i re appl iance (measured a long t h e f i re - f i gh t ing rou te o f access). 
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Figure 5 Common escape routes in balcony/deck approach buildings 

OV 

a) Multi-stair building 

b) Single-stair building 

NOTE 1 Either external enclosure A or external enclosure B should be fire-resisting. 

c) Single-stair building with an alternative exit from every dwelling 

Key 

OV Openable vent for fire and rescue service use from the top storey (1.0 m 2 minimum) 

Fire-resisting construction 

mzm=, Fire-resisting construction up to a height of 1.1 m above deck level 

Self-closing FD30 fire door 

OV 

K K / I A 

Self-closing FD 30S fire door 

NOTE 2 Although there are no limitations on travel distance, all parts of the building need to be within 
45 m of a fire main, measured along a line on which hose can be laid. 

NOTE 3 The openable vents to the stairway may be replaced by an openable vent over the stair with 
remote operation in accordance with 26.2.3.3. 

All doors breaching the 1.1 m high fire-resisting separation should be self-closing FD 30 fire doors. 
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7.4 Escape routes from flats and maisonettes w i th corridor or 
lobby approach 
To prevent exposure o f escaping occupants t o smoke and heat in t h e in terna l 
corr idor o r lobby, e i ther : 

a) t he t ravel distance be tween the exit doors f r o m t h e dwel l ings and a 
smoke-free area should be l imi ted, and the a m o u n t o f smoke and o ther 
combust ion products in t h e in ternal corr idor or lobby kep t t o a m i n i m u m by 
prov id ing e i ther cross-corridor f i re doors and ven t i l a t ion , or a mechanical 
smoke cont ro l system; or 

NOTE 1 Smoke control is covered in Clause 26. 

b) an i ndependen t a l te rna t ive escape rou te shou ld be p rov ided f r o m each 
dwe l l i ng e i ther by w a y o f a corr idor at ano ther level or t h r o u g h an ex temal 
c o m m o n balcony in accordance w i t h 7.3. 

NOTE 2 The options given in a) and b) allow designers of flats and maisonettes 
with corridor or lobby approaches some flexibility. 

Where t ravel distances f r o m the fur thest dwe l l i ng entrance door t o the means o f 
escape staircase cannot be met then considerat ion may be given t o t h e provision o f 
a mechanical smoke vent i la t ion system and t h e use o f spr inkler systems, see 26.1.3 
and Clause 23. 

For bui ld ings n o t p rov ided w i t h a mechanical smoke con t ro l system, escape routes 
should be p rov ided t h a t con fo rm t o Figure 6 and Figure 7. 

For bu i ld ings p rov ided w i t h a mechanical smoke con t ro l system, escape routes 
should also be p rov ided t h a t con fo rm t o Figure 6 and Figure 7, w i t h t h e except ion 
t h a t cross-corridor f i re doors and openable or au tomat ica l l y open ing vents may be 
o m i t t e d . 

NOTE 3 For smoke control recommendations, see Clause 26. 
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Figure 6 Common escape routes in single-stair buildings more than 11 m in height 

a) Corridor access dwellings 

AOV 

AOV 

b) Lobby access dwellings 

Key 

1 Maximum travel distance 7.5 m 

AOV Automatically opening vent (1.0 m 2 minimum) 

Fire-resisting construction 

^ Self-closing FD 305 fire door (double swing) 

Self-closing FD 30S fire door 

NOTE 1 Where all dwellings on a storey have independent alternative means of escape, the maximum 
travel distance may be increased to 30 m. 

NOTE 2 Where a fire-fighting lift is required, it should be sited not more than 7.5 m from the door to 
the stair. 

NOTE 3 The shaded area indicates the area requiring a smoke control system. 

NOTE 4 The arrangements shown in a) and b) also apply to the top storey. 

Where travel distance is measured to a stair lobby door, the lobby should not directly connect with any 
dwelling, storage space or any other space containing a potential fire hazard. 
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Figure 7 Common escape routes in multi-stair buildings 

BS 9991:2011 

OV ov 

_ K > A Ml 
V V 4 N 

a) Corridor access dwellings (no dead ends) 

OV 

N h 

N r 

ov 

AOV 

1 

/V07£ 7 The central fire door maybe omitted wbere the maximum travel distance does not exceed 15 m. 

b) Corridor access dwellings with dead ends 

Key 

1 30 m 

2 7.5 m 

AOV Automatically opening vent (1.5 m 2 minimum) 

OV Openable vent for fire and rescue service use (1.0 m 2 minimum) 

Self-closing FD 30S fire door (double swing) 

Self-closing FD 30Sfire door 

c) T-junction with main corridor 

NOTE 2 Where all dwellings on a storey have independent alternative means of escape, there are no 
limitations on travel distance. However, all parts ofthe building need to be within 45 m of a fire main, 
measured along a line on which hose can be laid. 

NOTE 3 The openable vents to the stairway may be replaced by an openable vent over the stair. 

NOTE 4 Shaded area indicates the area requiring a smoke control system. 

NOTE 5 The arrangements shown also appiy to the top storey. 
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7.5 Small buildings 
W h e r e a bu i ld ing does n o t exceed 11 m in he igh t and has no more t h a n th ree 
storeys above g r o u n d storey and has a single stair: 

a) escape routes should be p rov ided t h a t c o n f o r m t o Figure 8; 

b) t h e stair should on ly connect t o a covered car park at g r o u n d level o r above 
i f t h e car park is p rov ided w i t h pe rmanen t natura l ven t i l a t ion equ iva len t 
t o 2.5% of the f l oo r area o f t h e car park, or is mechanical ly ven t i l a ted in 
accordance w i t h BS 7346-7, and is separated by a p ro tec ted , ven t i l a ted lobby 
(see 26.1.6); 

c) t h e stair should no t serve anci l lary accommodat ion unless t h e ancil lary 
accommodat ion is separated f r o m the stair by a protected lobby or corr idor t h a t 
is provided w i t h permanent vent i la t ion o f no t less t han 0.4 m 2 f o r t h e cont ro l o f 
smoke (see 26.1.6) or protected by a mechanical smoke cont ro l system; 

d) a h igh level openab le ven t should be p rov ided at each f l o o r level w i t h a 
m i n i m u m f ree area o f 1 m 2 . A l ternat ive ly , a single openab le ven t w h i c h can be 
remote ly opera ted f r o m f i re and rescue service access level may be p rov ided 
a t t h e head o f t h e stair. 

NOTE For connection to basement levels, see 13.2. 
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Figure 8 Common escape routes in small single-stair buildings 

BS 9991:2011 

OV 

NOTE 1 If the lobby Is provided with an AOV 
(1.5 m2 minimum), the maximum travel distance 
may be increased to 7.5 m. 

a) Small single-stair building 

Key 

AOV Automatic opening vent (1.0 m 2 minimum) 

OV Openable vent for fire and rescue service use 
(1.0 m 2 minimum) 

FD 30 fire door 

AOV 

b) Small building of not more than two dwellings per 
storey and protected internal entrance halls 

^ Self-closing FD 305 fire door (double swing) 

Self-closing FD 30S fire door 

Fire-resisting construction 

NOTE 2 The openable vents to the stairway may be replaced by a remotely openable vent over the stair 
(see 26.2.3.3). 
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8 Means of escape from sheltered, extra care and 
other special housing 

8.1 General 
These bui ld ings shou ld be designed as sel f -contained f lats in accordance w i t h 
all t h e appropr ia te recommendat ions conta ined w i t h i n th is Brit ish Standard . In 
add i t i on it may be necessary t o a u g m e n t t h e basic provisions w i t h t h e appl icable 
recommendat ions g iven in 8.2 t o 8.7. 

8.2 Travel distances 
Protected s ta i rway enclosures and pro tec ted corr idor layouts i nco rpo ra t i ng f i re 
subdivisions shou ld be p lanned and constructed so t h a t no person w o u l d have 
t o t ravel more t h a n 7.5 m f r o m t h e f l a t entrance door a long a co r r ido r o r l obby 
before reaching a f i re d o o r accessing e i ther a pro tec ted s ta i rway enclosure or 
ano ther p ro tec ted corr idor zone. 

Internal t rave l distances w i t h i n t h e shel tered, extra care o r special hous ing u n i t 
should be l im i ted t o 9 m or an a l ternat ive ex i t should be p rov ided . 

8.3 Protected s ta i rways and corridor zones 
W h e n decid ing on t h e d imensions o f pro tec ted stairways and cor r idor zones, 
provision needs t o be made f o r adequate re fuge space f o r occupants t o awa i t 
f u r t he r progressive evacuat ion. 

NOTE This might have to include space for more than one wheelchair, which will be 
dependent on the building occupancy. 

8.4 Vertical transportat ion 
Considerat ion shou ld be g iven t o t h e numbers o f residents w h o w o u l d need 
assistance t o evacuate vert ical ly. W h e r e it is deemed necessary t o assist ver t ical 
evacuat ion w i t h an evacuat ion l i f t , t h e l i f t should con fo rm t o BS 9999:2008, 16.7, 
46.9 and Annex G. 

Whe re it is desired t o use an o rd ina ry passenger l i f t f o r t h e evacuat ion o f d isabled 
people, a risk assessment in accordance w i t h BS 9999:2008, 46.9, shou ld be carr ied 
o u t t o assess t h e su i tab i l i ty o f a par t icu lar l i f t . 

8.5 Furnished areas in corridors 
Furni ture may be p rov ided w i t h i n c o m m o n corr idors in accordance w i t h Figure 9. 

Whe re fu rn i t u re is p rov ided in communa l areas, i t should c o n f o r m t o t h e m e d i u m 
hazard resistance t o i gn i t i on classif ication specif ied in BS 7176. Curtains in 
communa l areas should meet t h e per fo rmance requ i rements f o r classif ication as 
Type B or Type C w h e n tested in accordance w i t h BS 5867-2. 

8.6 Doors 
The needs o f t h e she l tered, extra care or special housing shou ld be assessed and 
t h e appropr ia te d o o r closing devices and o ther door ha rdware shou ld be selected 
and instal led. W h e r e self-closing doors m i g h t present an obstacle t o t h e occupants 
o f t h e bu i ld ing , t h e n f ree sw ing d o o r closers and ho ld -open devices w i t h i n 
c i rculat ion spaces c o n f o r m i n g t o BS EN 1155 m igh t be app rop r i a te . 
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Figure 9 Furnished areas in sheltered housing corridors 

v 

Key 

1 Width of corridor maintained free from furniture (1.0 m min) 

2 Area containing furniture 

Self-closing FD30S fire door (double swing) 

Furnished area (10 m 2 max.) 

8.7 Electric wheelchai rs a n d mobility scooters 
Considerat ion should be g iven t o t h e storage and charg ing points associated w i t h 
electric wheelchairs and scooters. 

W h e r e an area has been des ignated f o r s torage of electric wheelchai rs and 
scooters w i t h i n t h e bu i l d i ng , tb is area shou ld be separated f r o m t h e means o f 
escape by f i re-resist ing const ruc t ion o f n o t less t han 30 m in . Electric cha rg ing 
po in ts could in t roduce a f i re risk i n to areas t h r o u g h wh ich occupants m i g h t 
need t o make the i r escape and as such shou ld no t be located in c o m m o n access 
corr idors or p ro tec ted stai rways. 

Electric charging points insta l led w i t h i n f lats should no t be located on an 
escape route . 

9 internal planning of fiats 
COMMENTARY ON CLAUSE 9 
Clause 9 is concerned with the safety of occupants within their dwellings. The aim 
is to ensure that a fire that starts in a dwelling will not prejudice the escape of the 
occupants of that dwelling. The recommendations for the internal planning of a 
dwelling depend on whether it is a flat or maisonette, on its size, on whether it is 
situated at or close to ground level and whether it has an independent final exit. 

There are several ways of providing safe escape routes: through the provision of an 
alternative exit (see 7.2); by ensuring that the escape route from any habitable room 
is by way of a protected entrance hall within which no likely source of fire exists, and 
within which the travel distance is limited; or by the limitation ofthe travel distance 
from any point in the flat to the flat entrance door. 

These constraints are unnecessary in the case of ground floor flats entered from 
outside the building and for flats situated above the ground floor provided with their 
own external entrance at ground level. Similar considerations apply to flats entered 
from a podium deck. 

©BSI 2011 • 33 

CTAR00000040 0041 
CTAR00000040/41



BS 9991:2011 BRITISH STANDARD 

9.1 General 
Cooking faci l i t ies in open-p lan f lats or maisonettes shou ld be located in such a 
way t h a t t hey d o n o t prevent ex i t if they are involved in a f i re . 

Flats or maisonet tes hav ing an independent ex terna l en t rance a t g r o u n d or access 
level should c o n f o r m t o Section 2. 

Flats or maisonet tes hav ing more t han one storey and n o t hav ing an independent 
external ent rance at g r o u n d or access level should : 

a) have an a l te rnat ive ex i t f r o m each habi tab le r o o m t h a t is n o t on t h e entrance 
f l oo r o f t h e d w e l l i n g ; o r 

b) have one a l te rnat ive exi t f r o m each f l oo r (o ther t h a n t h e ent rance f loor ) , w i t h 
a pro tec ted land ing en te red direct ly f r o m all t h e hab i tab le rooms on t h a t 
f l oo r ; or 

c) w h e r e t h e vert ical distance be tween t h e f l oo r o f t h e ent rance storey and t h e 
f l oo r above and t h e f l oo r be l ow it does n o t exceed 7.5 m, p rov ide a protected 
sta i rway and a Grade D LD1 f i re alarm system in accordance w i t h BS 5839-6; or 

d) have a p ro tec ted sta i rway and a sprinkler system (see Clause 23). 

9.2 Basement f lats 
Any hab i tab le r o o m in a basement f l a t should no t be an inner r o o m , unless t h e 
room is p rov ided w i t h a doo r o r w i n d o w con fo rm ing t o 5.1 f o r escape purposes. 

9.3 Flats or maisonettes situated not more than 4.5 m above 
ground or access level 
Any habi table r o o m should no t be an inner room unless t h e r o o m is prov ided w i t h 
a door or w i n d o w con fo rm ing t o 5.1 f o r escape purposes or w i t h a Grade D LD1 f i re 
alarm system in accordance w i t h BS 5839-6 and a sprinkler system in accordance w i t h 
BS 9251 or BS EN 12845 (see 9.7). 

9.4 Flats si tuated more than 4.5 m above ground or access level 

9.4.1 General 
Flats t h a t are s i tuated more t h a n 4.5 m above t h e g r o u n d or access level should 
con fo rm t o e i ther 9.4.2, 9.4.3, 9.4.4, as appl icable. 

9.4.2 Flats entered on the same level as the flat 
Flats hav ing an ent rance on t h e same level as t h e f l a t shou ld c o n f o r m t o one o f 
t h e f o l l o w i n g recommendat ions : 

a) t h e t o t a l t rave l distance f r o m any po in t o f t h e f l a t t o t h e ent rance doo r o f t h e 
f l a t shou ld be l im i ted t o 9 m. Cooking faci l i t ies should be s i ted away f r o m t h e 
f l a t ent rance d o o r and t h e internal escape rou te (see Figure 10); or 

b) a pro tec ted in terna l ha l lway leading o f f t o all hab i tab le rooms having a t rave l 
distance n o t exceeding 9 m f r o m the f l a t ent rance d o o r t o t h e door of any 
hab i tab le r o o m (see Figure 11) should be p rov ided ; o r 

c) all hab i tab le rooms shou ld be accessible f r o m an in te rna l ha l lway and have an 
a l te rnat ive ex i t f r o m t h e f l a t [see Figure 12a)]; or 

d) a 30 m in f i re-resist ing construct ion should be p rov ided be tween t h e l iv ing 
and s leeping areas o f t h e f l a t and an a l te rnat ive exi t f r o m t h e bed room area 
should also be p rov ided [see Figure 12b)]. 
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Figure 10 Flat with restricted travel distance 

BS 9991:2011 

a) Open-plan flat (bedsit) 

Key 

0 Entrance to dwelling 

b) Flat with separate habitable rooms 

1 Bathroom 

2 Kitchen area 

3 Kitchen 

NOTE 1 The entrance door might need to be a fire door (see 35.1). 

NOTE 2 Compartment walis need to be fire-resisting (see 27.2). 

Figure 11 Flat wi th a protected entrance hall and restricted travel distance 

n 

<9 m 

i 

Key 

1 Bathroom 

FD 30 fire door 0 Entrance to dwelling 

30 min flre-resistlng construction 

NOTE 1 The entrance door might need to be a fire door (see 35.1). 

NOTE 2 If the partitions between the bathroom and the adjacent rooms have a 30 min fire resistance then 
the partition between the bathroom and the hall need not be fire-resisting and the bathroom door need not 
be a fire door. 

NOTE 3 The door of the cupboard (In the corner of the bathroom) need not be self-closing. 

NOTE 4 Compartment walls need to be fire-resisting (see 27.2). 
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Figure 12 Flat wi th an alternative exit 

BRITISH STANDARD 

Q. 
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X3 
0) 

Z 7 

MJ 

a) Flat where all habitable rooms have direct access to an entrance hall 

NOTE 1 The fire-resisting partition separates living and sleeping accommodation. 

NOTE 2 The bedrooms are not classed as inner rooms because escape is possible in two directions. 

b) Flat where all habitable rooms do not have direct access to an entrance hall 

Key 

1 Bathroom 

2 Bedroom 

3 Kitchen Alternative exit from dwelling 
4 Living area 

30 min fire-resisting construction 

FD 30 fire door 

0 Entrance to dwelling 

NOTE 3 The entrance and alternative exit doors might need to be fire doors (see 35.1). 

NOTE 4 Compartment walls need to be fire-resisting (see 27.2). 
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9.4.3 Flats entered from a floor below the flat 
Flats w i t h t h e ent rance o n a f l oo r be low t h e f l a t shou ld c o n f o r m t o one o f t h e 
f o l l o w i n g recommendat ions : 

a) t h e t o t a l t rave l distance f r o m any p o i n t o f t h e f l a t t o t h e head o f t h e stair 
shou ld be l im i ted t o 9 m. Cooking faci l i t ies shou ld be sited away f r o m t h e f l a t 
ent rance doo r and t h e internal escape rou te (see Figure 13); o r 

b) a p ro tec ted in terna l ha l lway f r o m w h i c h all hab i tab le rooms can be accessed 
shou ld be p rov ided , hav ing a t ravel distance n o t exceeding 9 m f r o m the t o p 
o f t h e stair t o t h e door o f any hab i tab le r o o m (see Figure 14); or 

c) all hab i tab le rooms should be accessible f r o m an in te rna l ha l lway and an 
a l te rnat ive ex i t shou ld be provided f r o m t h e upper f l o o r o f t h e f l a t [see 
Figure 15a)]; o r 

d) a l ine o f f i re separat ion should be p rov ided b e t w e e n t h e l iv ing and sleeping 
areas o f t h e f l a t and should have an a l te rnat ive exi t f r o m t h e bed room area 
[see Figure 15b)]. 

9.4.4 Flats entered from a floor above the flat 
Flats w i t h t h e ent rance on a f l oo r above t h e f l a t shou ld c o n f o r m t o one of t h e 
f o l l o w i n g recommendat ions : 

a) an a l te rnat ive ex i t should be prov ided f r o m t h e b e d r o o m area o f t h e lower 
f l oo r level. W h e r e hab i tab le rooms do n o t have d i rec t access t o an enclosed 
ha l lway or land ing , f i re-resist ing const ruct ion and f i re-resist ing doors should 
separate t h e l iv ing and sleeping areas [see Figure 15a) and Figure 15b)]; o r 

b) a p ro tec ted in terna l sta i rway and ha l lway or l and ing shou ld be prov ided 
t o g e t h e r w i t h a Grade D LD1 au tomat ic f i re de tec t i on system con fo rm ing 
t o BS 5839-6. 

9.5 Internal planning of maisonettes 

9.5.1 Maisonettes having no storey higher than 4.5 m above ground or 
access level 
Maisonet tes t h a t do n o t have a storey t h a t is s i tuated h igher t han 4.5 m above t h e 
g r o u n d level or t h e access level can f o l l o w t h e same recommendat ions as those 
given f o r houses and should there fore con fo rm t o t h e re levant clauses in Section 2. 

9.5.2 Maisonettes having a floor level higher than 4.5 m above ground or 
access level 
Maisonet tes t h a t have a f l oo r level t h a t is s i tuated h ighe r t h a n 4.5 m above t h e 
g r o u n d level or t h e access level should have t h e f o l l o w i n g : 

a) an a l te rnat ive exit f r o m any habi tab le r o o m t h a t is n o t on t h e ent rance level 
o f t h e ma isonet te (see Figure 2); or 

b) a p ro tec ted s ta i rway enclosure serving all hab i tab le rooms and one a l ternat ive 
exi t f r o m every f l o o r level o ther t h a n t h e ent rance level (see Figure 3); or 

c) a p ro tec ted s ta i rway enclosure and an LD1 a u t o m a t i c f i re de tec t ion system 
c o n f o r m i n g t o BS 5839-6, if no f l oo r is more t h a n 7.5 m above or b e l o w t h e 
level o f t h e ent rance o f t h e maisonet te ; or 

d) a p ro tec ted s ta i rway enclosure and domest ic spr ink ler coverage in accordance 
w i t h BS 9251 or BS EN 12845. 
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Figure 13 Flat (entered from below) with a restricted travel distance 

BRITISH STANDARD 

a) Open-plan flat (bedsitter) 

3 

u 

1 

<9 m 

b) Flat with separate habitable rooms 

Key 

| - -^ Entrance to dwelling 

1 Bathroom 

2 Kitchen area 

3 Kitchen 

NOTE 1 The entrance door might need to be a fire door (see 35.1). 

NOTE 2 Compartment walls need to be fire-resisting (see 27.2). 
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Figure 14 Flat (entered from below) with a protected entrance hall and restricted travel distance 

<9 m 

Key 

1 Bathroom 

Entrance to dwelling 0 
30 min fire-resisting construction 

FD 30 fire door 

NOTE 1 The entrance door might need to be a fire door (see 35.1). 

NOTE 2 If the partitions between the bathroom and the adjacent rooms have a 30 min fire resistance then 
the partition between the bathroom and the hall need not be fire-resisting and the bathroom door need not 
be a fire door. 

NOTE 3 The cupboard door need not be self-closing. 

NOTE 4 Compartment walls need to be fire-resisting (see 27.2). 
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Figure 15 Flat (entered from above or below) with an alternative exit 

2 
ATI 

/ I 

a) Flat where all habitable rooms have direct access to an entrance hall 

3 1̂  
r 

2 
\ J 

2 

r 
4 

c : 

b) Flat where all habitable rooms do not have direct access to an entrance hall 

NOTE 1 The fire-resisting partition separates living and sleeping accommodation. 

NOTE 2 The bedrooms are not classed as inner rooms because escape is possible in two directions. 

Key 

30 min fire-resisting construction 

FD 30 fire door 0 
Entrance to dwelling 

Alternative exit from dwelling 

NOTE 3 The entrance and alternative exit doors might need to be fire doors (see 35.1). 

NOTE 4 Compartment walls need to be fire-resisting (see 27.2). 
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9.6 Flats wi th galleries 
Flats w i t h galleries should c o n f o r m t o t h e f o l l o w i n g recommendat ions . 

a) The main level o f t h e f l a t shou ld be p lanned and constructed in accordance 
w i t h Figure 12a), Figure 12b) o r Figure 11 , as appl icable. 

b) Any cook ing faci l i t ies w i t h i n a r o o m con ta in ing a gal lery should , w h e r e 
pract icable, be enclosed w i t h f i re-resist ing construct ion. Whe re cook ing 
faci l i t ies are n o t enclosed w i t h f i re-resist ing const ruct ion, t hey shou ld be 
posi t ioned such t h a t t hey do n o t create an obst ruc t ion t o the escape rou te 
f r o m t h e gal lery o r f r o m t h e f l a t . 

c) The distance f r o m t h e f o o t o f t h e access stair t o t h e gal lery and t h e ent rance 
doo r o f t h e f l a t or a d o o r lead ing t o a p ro tec ted ent rance hal l shou ld n o t 
exceed 3 m. 

d) W h e r e the t ravel distance f r o m t h e head o f t h e access stair t o t h e ga l lery t o 
any po in t in t h e gal lery exceeds 7.5 m, an a l ternat ive exi t should be p rov ided 
f r o m the gallery. 

e) Whe re the gal lery exceeds 5 0 % o f t h e area o f t h e f l oo r be low, t h e ga l le ry 
should be t rea ted as an inner r o o m . 

9.7 Open-plan flat design 
Open-p lan f lats should n o t be used f o r shel tered housing or extra care hous ing . 

Open-p lan f lats t h a t do n o t have p ro tec ted corr idors or hal lways bu t t h a t have 
bedrooms tha t are inner rooms w i t h o u t hav ing an a l ternat ive means o f escape, 
and t h a t are accessed di rect ly f r o m a l ounge or similar t ype accommoda t i on may 
be pe rm i t t ed as f lats and basement f la ts , p rov ided t h e open-p lan f l a t is f i t t e d 
t h r o u g h o u t w i t h a spr inkler system des igned and instal led in accordance w i t h 
BS EN 12845 or BS 9251 and a f i re a la rm system in accordance w i t h BS 5839-6, 
Grade D, LD1. 

Open-p lan f lats should c o n f o r m t o t h e f o l l o w i n g . 

a) The size o f t h e open-p lan f l a t shou ld n o t exceed 16 m x 12 m. 

b) Open-p lan f lats should be s i tua ted on a single level only. 

NOTE 1 Single level flats exclude flats with galleries. 

c) The ceilings w i t h i n t h e open-p lan f l a t should have a m i n i m u m he igh t o f 2.25 m. 

d) The ki tchen should be enclosed in open-p lan f lats hav ing an area exceeding 
10 m x 8 m. Cooking appl iances in open-p lan f lats hav ing an area smal ler t h a n 
10 m x 8 m should n o t be ad jacent t o t h e entrance o f t h e f la t . 

NOTE An open-plan flat design Is not compatible with small, single staircase 
buildings reliant upon intemal protected entrance halls for lobby protection to the 
staircase enclosure. 

9.8 Internal planning of shel tered housing 
Internal p lanning o f sheltered housing should be in accordance w i t h t h e appropr ia te 
provisions of Clause 8, and 9.1 t o 9.5. 
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Section 3: Stairs and final exits 

10 Number and siting of common stair 
in bui ldings or parts o f bui ld ings occupied fo r non-resident ial purposes a single 
common stair w o u l d be considered acceptable only in very l im i ted circumstances. 
However, in bui ld ings compris ing f lats and/or maisonettes, because of t h e degree 
o f compar tmen ta t ion prov ided and the special provisions made f o r cont ro l l ing the 
spread o f smoke w i t h i n common hor izonta l escape routes, w h e t h e r or n o t a single 
common stair is acceptable depends ent i rely on any l imi ta t ions imposed in respect 
o f t ravel distances or, fo r balcony or deck approach dwel l ings, f i re - f i gh t ing purposes. 

A m i n i m u m o f one c o m m o n stair should be avai lable f r o m each storey p rov id ing 
access t o dwel l ings . 

Where necessary, add i t i ona l c o m m o n stairs should be prov ided t o enab le dwel l ings 
t o con fo rm t o t rave l distance recommendat ions or, f o r balcony or deck approach 
dwel l ings, f i r e - f i gh t i ng purposes (see Figure 5). Add i t i ona l c o m m o n stairs should 
be sited such t h a t t hey prov ide ef fect ive al ternat ive direct ions o f t ravel f r o m any 
dwe l l i ng served by those stairs o ther than accepted dead ends [see Figure 7b)]. 

11 Width of common stairs 
The unobst ruc ted w i d t h (measured be tween t h e wal ls and/or balustrades) o f 
each c o m m o n stair should be no t less t h a n 750 m m ; a c o m m o n stair wh i ch is a 
f i re - f i gh t ing stair shou ld have an unobst ruc ted w i d t h (measured be tween t h e 
wal ls and/or balustrades) o f 1.1 m. The w i d t h should be kep t clear f o r a vert ical 
distance o f 2.0 m. 

NOTE Handails and strings that do not intrude more than 100 mm into these widths 
maybe discounted when calculating the common stair width. 

Where t w o or mo re c o m m o n stairs are prov ided they shou ld be located such t h a t 
they are s i tuated remote ly f r o m each other. Where a c o m m o n cor r idor connects 
t w o or more storey exits, measures should be prov ided t o p revent bo th stairs 
f r o m being a f fec ted by t h e smoke f r o m a single f i re . Such measures may include 
subdivision by a self-closing f i re doo r w i t h , if necessary, an associated f i re screen. 
The door should be pos i t ioned such t h a t smoke is n o t l ikely t o a f fec t access t o 
more t h a n one storey exi t . 

12 Enclosure of common stairs 
In bui ld ings exceeding 18 m in he ight , one or more c o m m o n stairs shou ld be 
designed as f i r e - f i gh t i ng stairs. 

NOTE 1 See 19.3.2 and BS 9999:2008, Clause 21, for further information. 

The f o l l o w i n g recommendat ions should be met f o r c o m m o n stairs t h a t are no t 
f i re - f i gh t ing stairs. 

a) No store room should open direct ly in to a c o m m o n stair. 

NOTE 2 For recommendations for engineering services such as gas, electricity and 
refuse disposal, see Section 8. 

b) If a c o m m o n stair projects beyond, is recessed f r o m , or is an in te rna l angle of, 
t b e e x t e m a l enclosures t o a bu i ld ing : 

1) t h e distance be tween any open ing in the externa l enclosure t o t h e 
bu i ld ing and any open ing in the enclosure t o t h e stair shou ld be no t less 
t h a n 1.8 m (see Figure 16); 
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2) the enclosures w i t h i n t h a t distance [see 1)] and up t o 9 m vert ical ly be low 
should be o f f i re-resist ing construct ion t h a t may have f i xed f i re-resist ing 
g lazed areas. 

c) Where t w o c o m m o n stairs are ad jo in ing , t hey shou ld be separated by 
imper fo ra te cons t ruc t ion . 

NOTE 3 No openings, doors, etc. are permitted in the separating elements 
common to both stairway enclosures. 

d) If any storey o f a b u i l d i n g (or part) is requ i red t o have more t h a n one escape 
route , c o m m o n stairs should be sited so t h a t access t o a l te rna t ive c o m m o n 
stairs is possible f r o m any po in t on t h a t storey w i t h o u t passing t h r o u g h any 
other such sta i rway. 

e) If a c o m m o n stair f o rms par t o f t h e only escape rou te f r o m a d w e l l i n g i t 
should n o t be connected t o any anci l lary accommoda t ion o n t h e same storey 
as t h a t d w e l l i n g , unless it conforms t o 7.5 and 13.2. 

Key 

1 Protected route or protected stairway 

2 Fire-resisting construction equivalent to that required for the building, including 
insulation performance 

3 Accommodation 

Either A or B should be 1 800 mm where the protected route is for means of escape. 

Figure 16 Protected routes forming an internal angle 

1 

3 
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13 Basement stairs 

13.1 Multiple stair buildings 
Where there is more than one common stair f r o m an upper storey (or part) o f a 
bu i ld ing, at least one such stair serving the upper storeys (or part) o f the bui ld ing 
should te rmina te at g round level; any other stair may connect w i t h the basement 
storey(s), provided t h a t i t is separated f r om each basement level by a protected lobby. 

13.2 Single stair residential buildings 
For bu i ld ings w h e r e t h e t o p f loor of t h e bu i l d i ng is no more t han 11 m above 
g r o u n d level or w h e r e there are no more t h a n t h r e e storeys above g round level 
or, w h e r e t h e basement o f the bu i ld ing has a spr ink ler system in accordance w i t h 
BS EN 12845 and a single stair w i t h i n a resident ia l bu i l d i ng connects w i t h the 
basement level, t hen it should con fo rm t o t h e f o l l o w i n g . 

a) 

b) 

c) 

d) 

Table 1 Lobby ven t i l a t i on 

The basement and upper storeys should be separated w i t h i n t h e staircase 
at g r o u n d f l o o r level by f ire-resist ing const ruc t ion inc lud ing an FD30S self 
closing door. 

A f i re resisting lobby should be prov ided at basement level be tween t h e 
accommoda t ion and t h e staircase and any associated l i f t shaft . 

A dry fa l l i ng main should be p rov ided . 

The lobby shou ld be prov ided w i t h a ven t in accordance w i t h Table 1. 

I tem Accommoda t ion area A ) B ) Ven t i l a t i on t o lobby 

1 Flats 

2 Communa l lounges and c o m m o n amen i t y areas 

3 Transformer, swi tchgear and bat te ry rooms for l ow 
vo l tage or extra l ow vo l tage equ ipmen t 

4 Engineer ing service insta l la t ion rooms, excluding those 
covered by i tem 2 and i tems 6-8 inclusive 

5 Refuse chutes and refuse storage areas/bicycle stores 

6 Instal lat ion rooms f o r eng ineer ing services housing 
f i xed internal combus t ion engines 

7 Boiler rooms and fue l s torage spaces 

8 Transformer and swi tchgear f o r equ ipmen t above 
l ow vo l tage 

9 Car park areas 

In accordance w i t h Clause 26 

1 m 2 p e r m a n e n t ven t i la t ion ; or 

0.4 m 2 pe rmanen t vent i la t ion 
w i t h provis ion o f au tomat ic 
spr ink ler p ro tec t ion in accordance 
w i t h BS EN 12845 t h r o u g h o u t t h e 
basement . 

1 m 2 au toma t i c open ing vent 

A ) Places of special fire hazard should be provided with separate smoke outlets in accordance with Clause 26. 
B ) Car park areas should be provided with a smoke control system in accordance with Clause 26. 
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14 Stairs within mixed-use developments 
A mixed-use deve lopmen t is one t h a t contains one or mo re d w e l l i n g and at 
least one o the r non-res ident ia l occupancy. A n y stair serving a dwe l l i ng w i t h i n 
a mixed-use deve lopmen t should no t commun ica te w i t h any o the r occupancy, 
unless in accordance w i t h a) o r b) . 

Mixed-use deve lopments should con fo rm t o t h e f o l l o w i n g recommendat ions . 

a) In bu i ld ings hav ing n o t more t han th ree storeys above g r o u n d or access level, 
c o m m o n stairs t h a t serve bo th dwel l ings and o the r occupancies should be 
separated f r o m each occupancy by p ro tec ted lobbies a t all levels. 

b) In bu i ld ings hav ing more t h a n th ree storeys above g r o u n d or access level: 

1) al l stairs serving dwel l ings, wh ich are n o t anci l lary t o t h e main use o f 
t h e bu i l d i ng , should no t commun ica te w i t h any o the r occupancy in t h a t 
b u i l d i n g ; 

2) any stair serving a dwe l l i ng , wh i ch is anci l lary t o t h e main use o f t he 
bu i l d i ng , may communica te w i t h any o the r occupancy on ly i f security 
measures d o n o t prevent escape and : 

i) t h e stair is separated f r o m any l owe r storeys by p ro tec ted lobbies; 
and 

ii) an independen t a l ternat ive escape rou te is p rov ided f r o m the 
d w e l l i n g ; and 

ii i) w h e r e t h e main bu i ld ing is f i t t e d w i t h an au tomat i c f i re detect ion 
and a larm system (see Clause 22), this system also covers t h e dwe l l i ng . 

15 Access lobbies and corridors to protected stairways 
Access lobbies and corr idors t o protected stairways shou ld c o n f o r m t o the 
f o l l o w i n g recommendat ions . 

a) If a stair in a mixed-use bu i ld ing , having n o t more t h a n th ree storeys above 
g r o u n d or access level, serves bo th dwel l ings and o the r non-res ident ia l 
occupancies, t h e n a pro tec ted lobby shou ld be p rov ided be tween each 
occupancy and t h e sta i rway at al l levels. 

b) If a stair provides access t o ancil lary accommoda t i on , the re should be a 
ven t i l a ted p ro tec ted lobby or vent i la ted p ro tec ted cor r idor a t t h a t level. 

c) If a stair provides access t o an enclosed car park, t h e r e shou ld be a vent i la ted 
p ro tec ted lobby at every car park access level . 

d) If a stair serves an area o f h igher f i re risk t he re shou ld be a ven t i la ted 
p ro tec ted lobby or ven t i la ted pro tec ted cor r idor a t t h a t level. 

e) If a stair connects t h e g r o u n d or upper storeys w i t h a basement storey(s) or 
serves on ly basement storeys, the re should be a p ro tec ted lobby or p ro tec ted 
cor r idor a t every basement level. 

f ) In a smal l single-stair bu i l d ing , any p ro tec ted lobby o r p ro tec ted corr idor 
separat ing anci l lary accommodat ion f r o m t h e stair shou ld be ven t i l a ted (see 
Clause 26). 

NOTE For ventilated lobbies, refer to Table 1. 
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16 External stairs 
External escape stairs, wh i ls t n o t desirable, may, in except ional circumstances, be 
p rov ided f o r small bui ld ings (see 7.5) or f r o m storeys near t o g round level o r a roo f 
or p o d i u m w i t h its o w n escape rou te . 

The f o l l o w i n g recommendat ions should be me t f o r external stairs. 

a) External stairs should no t f o r m par t o f an escape rou te except in t h e case of : 

1) f lats or maisonettes hav ing an ex i t t o a storey no t more t h a n 6 m above 
g r o u n d level; 

2) f la ts or maisonettes hav ing an ex i t t o a storey no t more t h a n 6 m above a 
roo f or pod ium wh ich is itself served by an independent p ro tec ted escape 
rou te . 

b) Any wa l l or por t ion (unless h igher t h a n 1.1 m above t h e t o p f l oo r level o f a stair 
t h a t is no t a basement stair) w i t h i n 1.8 m of, or w i t h i n 9 m vert ical ly be low, any 
external escape stair should be o f f i re-resist ing construct ion. This f i re-resist ing 
construct ion may have f ixed f ire-resist ing g lazed areas, and t h e doors t o t h e 
stair (other t han the door at t h e t o p f l oo r level o f a stair serving storeys above 
g round level) should be f ire-resist ing and self-closing (see Figure 17). 

c) Whe re t h e escape rou te f r o m t h e stair is in one d i rec t ion only, any ven t i l a t i on 
out le ts or extract systems and any doors or w i n d o w s t h a t are n o t f i re-resist ing 
should no t be sited w i t h i n 3 m o f t h e escape rou te . 

Figure 17 Fire resistance o f areas adjacent t o ex terna l stairs 

,1.8 m, 

1,1 m 

1.8 m 

1.8 m ,1.8 m, ,1.8 m 

1.8 m 

a) Stair serving storeys above ground level b) Stair serving a basement 

NOTE 1 Areas enclosed in dashed lines are required to be of fire-resisting construction. 

NOTE 2 The door at the top of the stair need not be fire-resisting and self-closing. 
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17 Discharge from common stairs and final exits 
Discharge f r o m c o m m o n stairs and f i na l exits shou ld c o n f o r m t o the f o l l o w i n g 
recommendat ions . 

a) Protected stairways should e i ther discharge: 

1) d i rect ly t o a f ina l exi t ; or 

2) i n to a pro tec ted corr idor leading t o a f i na l exi t . 

NOTE 1 It is important that any protected corridor leading to a final exit has the 
same standard of fire resisting enclosure and lobby protection as the stairway it 
serves and that it is not the common access corridor serving the dwellings at the 
exit level. 

b) A n a r rangement in wh ich t w o stairs t e r m i n a t e in t h e same enclosure at 
f ina l exi t level should n o t be emp loyed because an ou tb reak o f f i re lead ing 
t o pene t ra t i on o f t h e enclosure a t t h a t level w o u l d render bo th stairs 
s imul taneously unusable. 

c) W h e r e t h e ex i t passageways f r o m t w o c o m m o n stairs ad jo in they should be 
separated by imper fo ra te const ruc t ion , i.e. t he re shou ld be no openings, 
doors, etc. in t h e separat ing e lemen t c o m m o n t o b o t h passageways. 

d) Any f i na l exi t should be immedia te ly appa ren t t o any person using a c o m m o n 
stair t h a t serves storeys bo th above a n d b e l o w t h e po in t o f f ina l exi t . 

NOTE 2 A final exit can be made immediately apparent through the use of signage. 

e) Final exits should discharge d i rect ly t o a street, passageway, w a l k w a y or o p e n 
space t h a t a l lows f o r t h e rapid dispersal o f persons away f r o m t h e v ic in i ty o f 
t h e bu i l d ing . 

f ) Final exits should have a level th resho ld and pre ferab ly lead t o level g r o u n d . 
Whe re the re is no level g r o u n d , a su i tab le r a m p or a step should be p rov ided . 
Where a step is prov ided the re shou ld be a sui table and apparent l and ing . 

g) Final exits should be sited such t h a t t h a t t hey are clear o f any risk f r o m f i re o r 
smoke. If a pro tec ted rou te projects beyond , is recessed f r o m , or is an in te rna l 
ang le of, t h e external enclosures t o a bu i l d i ng , t h e distance be tween any 
open ing in t h e ex tema l enclosure t o t h e bu i l d i ng and any open ing in t h e 
enclosure t o t h e stairway shou ld be n o t less t h a n 1.8 m (see Figure 16). 

h) Transformer chambers, boi ler rooms and refuse storage rooms and similar risk 
areas should n o t have any openings, f o r example doors t ha t o p e n o n t o escape 
routes, wh i ch could impede escape f r o m resident ia l accommoda t ion . 

W h e r e a t o w e r b lock rises above a p o d i u m , i t is p re fe rab le t h a t t h e c o m m o n 
stair(s) f o r m i n g par t o f t h e escape rou te f r o m t h e t o w e r descend t h r o u g h t h e 
p o d i u m t o g r o u n d level; any f i r e - f i gh t i ng stair shou ld certainly do so. Whe re o t h e r 
stairs canno t be so ar ranged and occupants are requ i red t o use t h e stairs o f t h e 
p o d i u m , the re should be adequate p ro tec t i on o f t h e escape route connect ing t h e 
t w o stairs t o safeguard t h e occupants o f t h e bu i l d i ng un t i l street level is reached. 
Similarly, any par t o f t h e escape rou te t h a t leads ( for example) across a concourse, 
a pedestr ian w a l k w a y or roof should be clearly d e f i n e d and pro tec ted . 
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Section 4: Access and facilities for fire-fighting 

18 General recommendations for fire-fighting facilities 
Fire-f ighters need t o be able t o reach a f i re quickly w i t h the i r e q u i p m e n t . Physical 
safety and lives, bo th those o f t h e f i re - f igh ters and those o f t h e occupants o f t h e 
bu i ld ing , and the preservat ion o f t h e bu i l d ing and its contents, can be jeopard ized 
by delays in reaching t h e area o f t h e f i re . 

W h e n designing new bui ldings and provisions fo r occupant evacuation, considerat ion 
should be given t o the requirements fo r f i re and rescue service access in to and around 
buildings for f i re- f ight ing purposes. 

Fire- f ight ing facil i t ies should be selected and designed t o assist t h e f i re and 
rescue service in p ro tec t ing l i fe, p ro tec t ing f i re- f ighters, reducing bu i l d i ng losses, 
salvaging proper ty and goods and min imiz ing env i ronmenta l damage. Early 
consul tat ion w i t h t h e appropr ia te approv ing author i t ies ( inc luding t h e f i re and 
rescue service and bu i ld ing con t ro l bodies) is advised w h e n decid ing w h i c h faci l i t ies 
should be prov ided. 

NOTE 1 The exact choice of facilities depends on the use, size or layout of the 
building, the nature of its contents, and the site upon which it is situated. 

Fire- f ight ing faci l i t ies shou ld inc lude, w h e r e appropr ia te : 

a) t h e provision o f vehicular access f o r f i re appliances t o t h e per imete r o f t h e 
bu i ld ing or site; 

b) provision o f easy and speedy en t ry t o t h e site and/or t h e in ter ior o f t h e 
bu i ld ing fo r f i re - f igh ters and the i r equ ipmen t ; 

c) provision o f and access t o su f f ic ien t supplies o f a f i r e - f i gh t i ng m e d i u m , as 
de te rmined by a risk assessment; 

NOTE 2 The usual fire-fighting medium is water, but other media might be 
required. 

d) means o f enab l ing f i re - f igh ters , once they have entered a bu i l d i ng , t o reach 
any po in t w i t h i n t h a t bu i l d i ng in t h e shortest t ime possible, inc lud ing t h e 
provision o f f i r e - f i gh t i ng l i f ts, w h e r e appropr ia te ; 

e) means o f ensur ing t h a t once f i re - f igh ters have arr ived a t a locat ion w i t h i n a 
bu i ld ing , they can remain t he re in relat ive safety wh i ls t they carry o u t t he i r 
f i re - f i gh t ing opera t ions ; 

f ) provision fo r f i re and rescue service communicat ions; 

g) provision o f faci l i t ies t o release, or extract, smoke and heat f r o m t h e bu i l d i ng 
or site; 

h) provision fo r removing spent f i re - f igh t ing ext inguishing med ium (e.g. drainage). 

19 Fire-fighting access 

19.1 Access for fire appl iances 

19.1.1 General 
Every bu i ld ing should be p rov ided w i t h sui table access f o r f i r e - f i gh t i ng purposes; 
roadways should be constructed t o a l l o w access fo r f i re appl iances and en t ry 
points t o bui ld ings should be readi ly ident i f iab le t o the f i re and rescue service. 

CTAR00000040/56



BRITISH STANDARD BS 9991:2011 

The vehicular access requ i rements f o r a resident ia l bu i ld ing are based o n w h e t h e r 
t h e bu i ld ing requires a f i re ma in , see 19.1.3 and 20.1. 

The locat ion o f resident ia l bu i ld ings can create issues fo r f i re and rescue service 
access due t o t h e increased d e m a n d f o r t h e deve lopmen t o f areas w i t h restr icted 
access. Fire appl iance access t o bu i ld ings should be discussed w i t h t h e f i r e and 
rescue service at t he concept stage. 

19.1.2 Buildings not fitted with fire mains 
Houses no t f i t t e d w i t h f i re mains shou ld a l l ow access fo r a f i re appl iance t o w i t h i n 
45 m o f al l points w i t h i n t h e house, measured on a rou te sui table f o r lay ing hose. 

Blocks of f lats no t f i t t ed w i t h f i re mains shou ld have vehicle access f o r a f i re 
appl iance no t more t han 45 m f r o m al l po in ts w i t h i n each dwe l l i ng , measured on 
a rou te sui table f o r laying hose. 

NOTE Permitted variations are given in 23.2. 

19.1.3 Buildings fitted with fire mains 
Fire mains enable f i re - f ighters w i t h i n a bu i l d ing t o connect the i r hoses t o a w a t e r 
supply. In bui ld ings f i t t e d w i t h f i re mains, p u m p i n g appliances shou ld have access 
t o t h e per imeter a t points near t h e mains, so t h a t f i re- f ighters can en te r t h e 
bu i ld ing t o make a hose connect ion f r o m t h e f i re appl iance t o p u m p w a t e r in to 
t h e ma in . Fire mains shou ld be p rov ided in accordance w i t h 20.1. 

Bui ld ings f i t t e d w i t h dry f i re mains shou ld have access f o r a f i re appl iance t o 
w i t h i n 18 m o f each f i re main in le t connec t ion po in t , typical ly on t h e face o f t h e 
bu i ld ing close t o t h e ent rance po in t lead ing t o t h e f i r e - f i gh t i ng shaf t , w i t h t h e 
in le t visible f r o m t h e f i re appl iance. 

Mul t i -s torey bui ld ings f i t t e d w i t h w e t f i re mains should have f i re app l iance access: 

a) w i t h i n 18 m of, and w i t h i n s ight of, a su i tab le entrance g iv ing access t o t h e 
w e t f i re ma in ; and ; 

b) w i t h i n s ight o f t h e in le t f o r t h e emergency rep len ishment o f t h e suct ion t a n k 
fo r t h e w e t f i re m a i n . 

19.2 Access for fire-fighters 

19.2.1 General 
Buildings w i t h a f l oo r h igher t h a n 18 m above f i re and rescue service access level, or 
w i t h a basement more t h a n 10 m be low f i re and rescue service access level, should 
be provided w i t h f i re - f i gh t ing shaft(s) con ta in ing f i re - f i gh t ing l i f ts. 

NOTE General recommendations regarding fire-fighting shafts can also be found in 
BS 9999. 

A suf f ic ient number o f f i r e - f i gh t i ng shafts should be prov ided t o mee t t h e 
m a x i m u m hose distance set o u t in 19.2.2, and at least t w o f i r e - f i gh t i ng shafts 
should be prov ided in bu i ld ings w i t h a storey o f 900 m 2 o r more in area. 

Security features can cause prob lems f o r f i re - f igh ters t r y ing t o access t h e bu i l d i ng 
in an emergency. To avo id po ten t ia l conf l icts be tween access and t h e securi ty 
ar rangements f o r t h e bu i l d ing , t h e local f i re and rescue service shou ld be 
consul ted at an early stage in t h e design o f t h e bu i l d ing . 
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19.2.2 Siting fire-fighting shafts 
Fire- f ight ing shafts should serve every storey t h r o u g h w h i c h they pass. 

Access should be p rov ided t o enable f i re- f ighters t o create a b r idgehead f r o m 
w h e r e they can opera te a t a level be low the f i re f loor . Liaison w i t h t h e local f i re 
and rescue service regard ing access requi rements is r ecommended . 

Wherever pract icable, f i r e - f i gh t i ng shafts should be sited against an exter ior wa l l . 
Whe re th is is no t pract icable, t h e route f r o m t h e f i re and rescue service entrance 
t o t h e f i r e - f i gh t i ng shaf t should be as short as possible and t h e f i r e - f i gh t i ng shaft 
should be pro tec ted by f i re-resist ing construct ion t o p revent f i re f r o m a f fec t ing 
t h e rou te or c u t t i n g o f f t h e means o f escape f o r e i ther t h e f i re and rescue service 
or o ther persons w i t h i n t h e bu i l d ing . 

Whe re f i r e - f i gh t i ng shafts are requi red they should be located such t h a t they 
con fo rm t o t h e m a x i m u m hose distances set o u t in a) and b). 

a) If t h e bu i ld ing is f i t t e d t h r o u g h o u t w i t h an au tomat i c spr ink ler system, then 
suf f ic ien t f i r e - f i g h t i n g shafts should be p rov ided t h a t every par t o f every 
storey is no mo re t h a n 60 m f r o m a f i re ma in o u t l e t in a f i r e - f i gh t i ng shaf t , as 
measured on a rou te sui table f o r laying hose. 

b) If t h e bu i ld ing is n o t f i t t e d w i t h sprinklers, t h e n every pa r t o f every storey 
should be no more t h a n 45 m f r o m a f i re main o u t l e t con ta ined in a protected 
sta i rway and 60 m f r o m a f i re ma in in a f i r e - f i gh t i ng shaf t , as measured on a 
rou te sui table f o r lay ing hose. 

NOTE In order to meet the 45 m hose criterion In b), it might be necessary to provide 
additional fire mains In escape stairs. This does not imply that these stairs need to be 
designed as fire-fighting shafts. 

19.2.3 Layout of fire-fighting shafts 
In blocks o f f lats t h e protected corr idor or protected lobby prov ided fo r means 
o f escape purposes is considered t o be the f i re - f igh t ing lobby. It is there fo re no t 
necessary t o provide an addi t ional f i re- f ight ing lobby be tween the protected corridor 
or protected lobby and t h e f i re - f igh t ing stair. Similarly, t h e f i re - f igh t ing l i f t may 
open directly in to t h e protected corr idor or protected lobby, bu t t h e f i re - f igh t ing l i f t 
landing doors should no t be placed more than 7.5 m f r o m t h e f i re - f igh t ing stair. 

F i re- f ight ing lifts shou ld be located w i t h i n t h e p ro tec ted cor r idor or p ro tec ted 
lobby and should n o t be located w i t h i n the stair enclosure even if t h e bu i ld ing is 
be ing re furb ished. 
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Figure 18 Components of a residential fire-fighting shaft 

BS 9991:2011 

Key 

1 Fire main outlet 

2 Common corridor 

3 Fire-fighting stairs 

4 Fire-fighting lift in lift shaft 

\ \ v 120 min fire-resisting construction 

! 60 min fire-resisting construction 

A FD 60S fire door 

B FD 30S fire door 

19.3 Construction of f ire-fighting shafts 

19.3.1 General 
Fire- f ight ing shafts should be constructed in accordance w i t h BS 9999:2008, 21.2.4, 
21.2.5 and 21.2.6. 

Any glazing incorpora ted i n t o t h e f i re - f i gh t ing shaf t shou ld c o n f o r m t o Clause 33. 

Only services associated w i t h t h e f i r e - f i gh t i ng shaft, such as ven t i l a t i on systems 
and l igh t ing f o r t h e shaf t , shou ld pass t h r o u g h or be con ta ined w i t h i n t h e f i r e ­
f i gh t i ng stair. 

19.3.2 Fire-fighting stairs and lifts 

19.3.2.1 Fire- f ight ing s ta i rs 

Fire- f ight ing stairs shou ld be suf f ic ient ly w i d e t o be easily used by f i r e - f i g h t i n g 
personnel carry ing f i r e - f i g h t i n g equ ipmen t . F i re- f ight ing stair enclosures shou ld 
be provided w i t h faci l i t ies f o r smoke cont ro l (see Clause 26) so t h a t t h e y remain 
relat ively smoke- f ree. 
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A f i r e - f i gh t i ng stair should no t conta in any cupboards or p rov ide access t o service 
shafts serving t h e remainder o f t h e bu i l d ing . 

To p reven t smoke f r o m basement storeys pene t ra t i ng t h e stair enclosure above 
g r o u n d level, f i r e - f i gh t i ng stairs serving f loors b o t h above and be low g r o u n d level 
shou ld be separated at g round f loo r level by a f i re door . 

F i re- f igh t ing stairs shou ld be designed in accordance w i t h BS 5395-1, w i t h a w i d t h 
be tween t h e wal ls or balustrades o f n o t less t h a n 1.1 m. This w i d t h should be kep t 
clear f o r a vert ical distance of 2.0 m, as measured f r o m t h e p i tch l ine or land ing 
f l o o r level, w i t h t h e f o l l o w i n g exceptions: 

a) str ingers, each i n t rud ing in to t h e stair by n o t m o r e t h a n 30 m m ; and 

b) handrai ls , each i n t rud ing in to t h e stair by no t mo re t h a n 100 m m . 

Scissor stairs shou ld n o t be used t o f o r m a f i r e - f i g h t i n g staircase as the i r design 
includes features t h a t are n o t compat ib le w i t h t h e recommendat ions f o r a 
f i r e - f i gh t i ng stair. 

Emergency l i gh t i ng in f i re - f i gh t ing stair enclosures shou ld con fo rm t o BS 5266-1. 

Both t h e f i re - f i gh t ing l i f t and stair are used toge the r du r ing f i re - f igh t ing operat ions. 
Because i t is t he l ine o f retreat i f t h e f i re - f igh t ing l i f t fails, t h e f i re - f igh t ing stair 
should serve every storey tha t is served by t h e f i r e - f i gh t i ng l i f t . 

19.3.2.2 F i re - f ight ing lifts 

A f i r e - f i gh t i ng l i f t insta l la t ion includes t h e l i f t car itself, t h e l i f t w e l l and t h e l i f t 
mach inery space, t o g e t h e r w i t h the l i f t con t ro l system and t h e f i re and rescue 
service commun ica t ions system. Fi re- f ight ing l i f t insta l lat ions should con fo rm t o 
BS EN 81-72, and t o BS EN 81-1 or BS EN 81-2, as app rop r i a te f o r t he part icular 
t ype o f l i f t . 

NOTE 1 A fire-fighting lift, unlike a normal passenger lift, is designed to operate, 
for as long as is practicable, when there is a fire in parts ofthe building beyond the 
confines ofthe fire-fighting shaft, as it is used to transport fire-fighters and their 
equipment to a floor of their choice. Fire-fighting lifts do not need to serve any storey 
on which there is no entrance to any accommodation or the top storey of the building 
if it consists exclusively of plant rooms. 

i f a f i r e - f i g h t i n g shaf t contains a f i r e - f i gh t i ng l i f t , t h e f i r e - f i gh t i ng stair in t h a t 
shaf t shou ld serve every storey served by t h e f i r e - f i g h t i n g l i f t . 

F i re- f igh t ing l i f ts shou ld be located w i t h i n t h e p ro tec ted cor r idor or p ro tec ted 
lobby no more t h a n 7.5 m f r o m t h e f i r e - f i gh t i ng stair and should no t be located 
w i t h i n t h e stair enclosure, even i f t h e bu i l d i ng is be ing re furb ished. 

The use o f dua l -en t ry f i re - f i gh t ing l i f ts is n o t r ecommended in resident ial 
bu i ld ings. 

It is i m p o r t a n t t o ensure t h a t t h e f i r e - f i gh t i ng l i f t remains opera t iona l . The power 
supply o f t h e l i f t and l igh t ing should consist o f p r imary and secondary (emergency, 
stand-by or a l ternat ive) supplies. There shou ld also be means t o min im ize t h e 
e f fec t o f w a t e r pene t ra t i on . Electrical e q u i p m e n t w i t h i n t h e f i r e - f i gh t i ng l i f t w e l l 
and on t h e car shou ld be protected against w a t e r in accordance w i t h BS EN 81-72. 

NOTE 2 The minimum flow rate from a wet fire main recommended In BS 9990:2006 
Is 1500 L/min, and this is considered to be representative ofthe maximum possible flow 
rates into the lift shafts in the worst case conditions. The flow from a dry main will be 
dependent on a number of factors including the pumping pressure and height of the 
building. The actual flow of water into the lift shaft will also be dependent on the 
location ofthe outlet. These factors can be considered when assessing potential water 
ingress into the lift shaft. 

Access points i n to t h e f i re - f i gh t ing l i f t shaf t shou ld be p rov ided In accordance w i t h 
BS EN 81-72. 
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20 Water supplies for fire and rescue service 
fire-fighting use 

20.1 Fire mains 
Fire mains shou ld be designed and instal led in accordance w i t h BS 9990. 

Fire mains should be instal led in bui ldings w h e r e any f l oo r is h igher t han 18 m 
above g r o u n d level. Where there are no f loors h igher t h a n 50 m above g round 
level, w e t or dry f i re mains may be instal led. Where t he re are f loors h igher than 
50 m above f i r e - f i gh t i ng access level, w e t f i re mains should be installed because o f 
t h e pressures requ i red t o prov ide adequate wa te r supplies at t h e landing valves a t 
upper f loors and also t o ensure tha t water is immedia te ly avai lable a t al l f l oo r levels. 

Fire mains shou ld be instal led in any bu i ld ing p rov ided w i t h a f i r e - f i gh t i ng shaf t 
and located w i t h i n t h e stair enclosure (see Figure 18). 

DO ' - ' • .•• 
20.2 Location a n d access to external w a t e r supply 

^ A l l premises should be prov ided w i t h a supply o f wa te r f o r f i r e - f i gh t ing . Fire-fighters 
have t o lay o u t hose be tween t h e wa te r supply and t h e f i re appl iance, so these 
distances should be kep t t o a m in imum. 

Hydrants shou ld be located in posit ions t h a t are near t o bu i l d i ng en t r y points 
( inc lud ing en t ry po in ts t o f i r e - f i gh t i ng shafts con ta in ing f i re mains) and f i re 
appl iance pa rk ing posi t ions as fo l lows. 

a) For bu i ld ings p rov ided w i t h dry f i re mains, hydrants shou ld be prov ided 
w i t h i n 90 m o f dry f i r e ma in inlets. 

c 
g 

•</) 

> 
tf) 

T3 

b) For bu i ld ings n o t p rov ided w i t h f i re mains (or w h e r e t h e bu i l d ing is f i t t e d 
w i t h a w e t f i r e ma in) , hydrants should be p rov ided w i t h i n 90 m o f an en t ry 
po in t t o t h e bu i l d i ng and no t more t h a n 90 m apar t . 

Wa te r mains and hydrants should be capable o f de l iver ing a suf f ic ien t f l o w o f 
wa te r t o enab le e f fec t ive f i r e - f i gh t i ng t o be unde r t aken . If t h e w a t e r supply takes 
t h e f o r m o f a static t a n k or d a m , t h e capacity shou ld be re la ted t o t h e size o f t h e 
bu i l d ing and t h e risk invo lved. A n un l im i ted and gua ran teed na tura l w a t e r source 
p rov id ing t h e r i g h t quant i t ies is also expected t o be acceptable, subject t o access 
and hard-s tand ing f o r t h e f i re appliances be ing p rov ided . 

w Prior t o t h e const ruc t ion o f t h e bu i ld ing , consu l ta t ion shou ld be unde r taken w i t h 
t h e w a t e r au thor i t y , f i re and rescue service and bu i l d ing con t ro l body on t h e 
na ture o f t h e w a t e r supply and t h e quant i t ies o r capaci ty t o be p rov ided . 

NOTE 1 Attention is drawn to any relevant water legislation for the area. 

The wa te r supply shou ld comprise one or a comb ina t i on o f t h e f o l l o w i n g : 

a) hydrants p rov ided by t h e wa te r supply company o n t h e street mains; 

b) pr ivate hydrants designed and instal led in accordance w i t h BS 9990, ideal ly 
f o r m i n g par t o f a r ing ma in system; 

c) a static o r na tu ra l w a t e r supply. 

Al l hydrants shou ld have signage in accordance w i t h BS 3251 . 
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21 Information for fire and rescue service use 
in large or complex residential bu i ld ings, par t icu lar ly h igh bui ld ings or those 
hav ing extensive accommodat ion b e l o w g r o u n d level, i t is o f considerable 
advan tage t o t h e f i re and rescue service if app rop r ia te i n fo rma t i on a b o u t t h e 
bu i l d i ng is made avai lable t o t h e m . W h e r e approp r ia te th is should inc lude: 

a) s imple f l oo r p lan layouts, ind ica t ing any re levant f i re resistance provisions, 
in terna l access provisions, f i r e - f i g h t i n g faci l i t ies, bu i ld ing services and any 
specific hazards; 

b) re levant i n fo rmat ion ( inc luding ope ra t i ng instructions) re lat ing t o 
equ ipment / f i xed instal lat ions p rov ided f o r means o f escape or f i r e - f i gh t i ng ; 

c) i n fo rma t i on regard ing the impl icat ions o f any f i re -eng ineer ing s t ra tegy o n 
t h e per fo rmance o f t h e bu i l d ing du r i ng a f i re , e.g. reduced f i re resistance o f 
e lements o f st ructure or areas o f t h e bu i l d i ng w i t h add i t i ona l f i re p ro tec t i on 
measures; 

d) i n f o rma t i on relevant t o p reven t ing env i ronmen ta l damage. 

Depending on the structural complexi ty o f t h e bu i ld ing, i t m igh t also be appropr ia te 
t o make schematic f i re system plans avai lable. A n isometric or cut-away v iew m igh t 
be appropr ia te as t h e best means o f i l lustrat ing the bu i ld ing. Fire pro tect ion faci l i t ies 
shown on any o f these plans should be label led, and where plan symbols are used, a 
key t o the symbols should be prov ided. 

W h e r e a plans box is used t o store th is i n f o r m a t i o n on site, a photo- luminescent 
iden t i f i ca t ion sign should be p rov ided on t h e ou te r face o f t he box door . This s ign 
shou ld remain p rom inen t so t h a t i f t h e bu i ld ing 's l i gh t i ng fails, t h e locat ion o f t h e 
box is sti l l visible. Where a plans box is n o t used, t h e i n f o rma t i on pack shou ld be 
clearly ident i f ied by an appropr ia te m e t h o d . 
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Section 5: Active fire protection 

22 Fire detection and alarm systems 

22.1 Genera l 
A f i re a la rm and detec t ion system designed and instal led in accordance w i t h 
BS 5839-6 shou ld be prov ided in al l dwe l l i ngs in o rder t o w a r n occupants o f f i re 
w i t h i n t h e d w e l l i n g , t o prov ide t h e m w i t h t i m e t o evacuate t h e premises and t o 
call t h e f i r e and rescue service. 

NOTE 7 SS 5839-6 does no t apply to the communal parts of purpose-built sheltered 
housing and blocks of flats or maisonettes. With the exception of dwellings such as 
sheltered housing or extra care housing, it is not necessary to install fire detection and 
alarm systems in communal areas. The level of compartmentation that exists within 
most dwellings is generally considered to provide an adequate level of fire protection 
that only the evacuation ofthe compartment of origin of a fire is required. 

In dwe l l i ngs w h e r e t h e sel f-evacuat ion o f residents m i g h t prove d i f f i cu l t , such as 
shel tered hous ing and extra care hous ing, t h e f i re a larm signal f r o m ind iv idua l 
d w e l l i n g uni ts should be set up t o be relayed t o t h e same locat ion as a larm signals 
f r o m any social a la rm systems instal led in t h e dwe l l i ng uni ts. Whe re t he re is an 
on-si te w a r d e n , f i re a larm signals shou ld be invest igated by t h e wa rden . Whe re 
no on-si te w a r d e n is present, f i re a larm signals shou ld be t ransmi t ted t o an a la rm 
receiv ing centre. 

NOTE 2 Further information on alarm receiving centres can be found in BS 50518 
(all parts). 

It m i g h t be approp r ia te fo r some c o m m o n areas, f o r example those associated 
w i t h shel tered housing or communa l roo f gardens t o be p rov ided w i t h a f i re 
de tec t ion and/or a larm system. This shou ld be considered based on the ex tent and 
use o f these c o m m o n areas, t h e f i re risk and t h e m a n a g e m e n t response avai lable. 
W h e r e a f i re a la rm is requi red, i t shou ld be p rov ided in accordance w i t h BS 5839-1. 

W h e r e rap id summon ing of t h e f i re and rescue service is considered crit ical t o 
t h e safety o f occupants (e.g. on t h e basis o f a f i r e risk assessment), faci l i t ies 
shou ld be p rov ided f o r t h e au tomat ic t ransmission o f a la rm signals t o an a larm 
receiv ing cent re, unless there are rel iable a r rangements f o r summon ing t h e f i re 
and rescue service by persons in t h e b u i l d i n g . A u t o m a t i c transmission should also 
be considered if occupants are mob i l i t y impa i red t o a degree t h a t w o u l d cause 
t h e m t o be a t h igh risk in the event o f f i re , o r if t he re is any reason t o suspect t h a t 
occupants w o u l d be unl ikely o r unab le t o a ler t t h e f i re and rescue service. 

W h e r e f i re a la rm systems are requi red in areas o the r t h a n ind iv idual dwel l ings , 
f o r example t o act ivate smoke cont ro l systems, a system con fo rm ing t o BS 5839-1 
shou ld be insta l led. 

W h e r e w a r n i n g devices are instal led in shel tered hous ing and extra care hous ing, 
t hey shou ld cater f o r t h e appl icable sensory cond i t ions and the re fo re include 
sounders, visual displays. Warn ing devices shou ld also a l l o w f o r supp lemen ta t i on 
w h e r e personal emergency evacuat ion plans (PEEP) d ic ta te a par t icu lar need, f o r 
example t h e provis ion o f v ib ra t ing p i l l ow alarms. 
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22.2 Automatic fire detection and alarm systems for mixed-use 
buiidings 
W h e r e any part o f a mixed-use bu i l d i ng is expected t o have non-res ident ia l 
occupancy groups, t h e occupancy groups shou ld be separated by f i re-resist ing 
construct ion and have i ndependen t escape routes, w i t h t h e except ion o f cer ta in 
small bui ld ings (see Clause 14). Each type o f occupancy should be p rov ided w i t h 
t h e appropr ia te f i re a larm system in accordance w i t h t h e re levant pa r t o f BS 5839. 

W h e r e f lats are par t o f a bu i l d i ng con ta in ing d i f f e ren t occupancy g roups , t h e 
f i re a la rm should be designed in accordance w i t h t h e relevant par t o f BS 5839 t o 
fac i l i ta te t h e evacuat ion and m a n a g e m e n t st rategy appropr ia te f o r t h a t bu i l d i ng . 
In small mixed-use bui ld ings (see Clause 14) w h i c h share a c o m m o n escape rou te , 
t h e f lats should have ind iv idua l f i r e a larms in accordance w i t h BS 5839-6, and t h e 
o the r occupancy (or occupancies) shou ld have a f i re a larm system in accordance 
w i t h BS 5839-1. These alarms do n o t need t o be in ter l inked. 

23 Sprinkler and watermist systems 
COMMENTARY ON CLAUSE 23 
Fire suppression systems are designed to detect a fire and automatically release an 
extinguishing agent to extinguish the fire or prevent its spread. 

Water is the most common extinguishing agent, as used in sprinkler systems and 
watermist systems. Individual sprinklers react to heat to release water onto the fire below. 

Sprinkler and watermist systems: 

a) cool the room to prevent flashover; 

b) limit the size of the fire, often extinguishing it; 

c) prevent structural fire damage; and 

d) reduce toxic smoke emissions. 

For these reasons, sprinkler systems can permit fire resistance specifications to 
be reduced, escape routes to be lengthened, fire and rescue access and facilities 
requirements to be relaxed and, in certain cases, the internal layouts of houses and 
flats to be open-plan. 

23.1 Genera l 
Al l bu i ld ings w i t h a f l oo r h igher t h a n 30 m above g round should be f i t t e d w i t h 
sprinklers. 

Sheltered housing and extra care hous ing shou ld conta in spr inkler coverage in 
ai l areas. 

Spr inkler systems should be designed and instal led in accordance w i t h BS 9251 or 
BS EN 12845. 

Watermis t systems may be considered as an a l te rnat ive t o spr inkler systems 
w h e r e agreed w i t h the re levant en fo rc ing au thor i t y . Wate rmis t systems shou ld be 
designed and instal led in accordance w i t h DD 8458-1 or DD 8489-1 . 

23.2 Permitted variations of guidance 
W h e r e a sprinkler system is f i t t e d t h r o u g h o u t a three-storey house in con junc t i on 
w i t h a f ire-resist ing pa r t i t i on and f i re-resist ing door t o enable occupants on the 
upper f loors t o access an escape w i n d o w a t f i rs t f l oo r level, t h e in terna l layou t o f 
t h e g r o u n d f l oo r may be open p lan (see 6.3). 

Whe re a sprinkler system is f i t t e d t h r o u g h o u t a house having fou r or mo re storeys 
in conjunct ion w i t h a pro tec ted stairway, a second stairway is no t requ i red (see 6.4) 
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Where a f l a t is f i t t e d w i t h a spr inkler system and an LD1 f i re detect ion system in 
accordance w i t h BS 5839-6, i t may have an open-p lan l iv ing room w i t h inner rooms 
leading o f f i t (see 9.7). 

Where sprinklers are f i t t e d t h r o u g h o u t a house or block of f lats, t h e m i n i m u m 
distance be tween the side o f t h e bu i ld ing and t h e relevant boundary may be halved. 

W h e r e a t tendance t ime o f t h e local f i r e and rescue service is expected t o be no 
mo re t h a n 10 min : 

a) t h e distance be tween t h e f i re appl iance and any po in t w i t h i n t h e house ( in 
houses hav ing no f l oo r mo re t h a n 4.5 m above g round level and hav ing a 
spr inkler system t h r o u g h o u t ) may be up t o 90 m; 

b) t h e distance be tween t h e f i re and rescue service pump ing appl iance and any 
po in t w i t h i n t h e house or f l a t may be up t o 75 m (in houses or f lats hav ing 
one f l oo r more t han 4.5 m above g r o u n d level and a spr inkler system insta l led 
t h r o u g h o u t ) . 

NOTE Attendance times can be subject to variation and consultation witb tbe fire and 
rescue service is advised. 

W i t h t h e except ion of sheltered housing and extra care housing (see 23.1), w h e r e a 
block o f f lats is f i t t ed w i t h a sprinkler system, the max imum travel distance f o r escape 
in common corridors in one di rect ion on ly may be increased f r o m 7.5 m t o 15 m and 
fo r escape in more than one di rect ion it may be increased f r o m 30 m t o 60 m. 

24 Manual fire-fighting equipment 
A f i re risk assessment should be unde r taken t o de te rm ine t h e need f o r m a n u a l 
f i r e - f i gh t i ng equ ipmen t in c o m m o n access corr idors and in o the r areas o f t h e 
premises. 

NOTE 1 In common access corridors, manual fire-figbting equipment is not normally 
required. 

W h e r e prov ided, por tab le f i r e ext inguishers should con fo rm t o BS EN 3 (all parts) 
and shou ld be selected, instal led and ma in ta ined in accordance w i t h BS 5306-3 
and BS 5306-8. 

As t h e residents of shel tered hous ing canno t be expected t o use manua l 
f i r e - f i gh t i ng equ ipment , its prov is ion shou ld be restr icted t o h igher f i r e risk areas 
such as communa l lounges, communa l k i tchens, and wardens ' a c c o m m o d a t i o n . 

NOTE 2 Where manual fire-fighting equipment is provided, it is important that there 
are persons on the premises who are familiar with the use of the equipment. 

25 Special risk protection 
Au toma t i c f i re ext inguishing systems and equ ipmen t on premises should be selected 
in accordance w i t h BS 5306-0 and in consul ta t ion w i t h the enforc ing au thor i t y . 

NOTE 1 Special risks, such as oil storage tank chambers and oil-fired boiler rooms, 
might require the installation of an automatic extinguishing system associated with the 
risk alone. 

Anci l lary accommodat ion lead ing f r o m a c o m m o n stair should be separated by 
a pro tec ted lobby having a m i n i m u m area o f pe rmanen t ven t i la t ion o f 0.4 m 2 , 
p rov id ing t h e common stair is n o t t h e on ly escape rou te f r o m a f la t . 

Places o f special f i re hazard shou ld be enclosed w i t h f i re-resist ing cons t ruc t ion 
con fo rm ing t o Table 2. Travel distances in places o f special f i re hazard shou ld be 
l im i ted t o 9 m in a single d i rec t ion or 18 m w h e r e escape is avai lable in m o r e t h a n 
one d i rec t ion . 
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NOTE 2 Additional risk protection measures, such as Increased fire resistance, might 
be needed to separate a flat from any storage area where fuels, such as petrol and 
liquefied petroleum gas (LPG) are present. 

NOTE 3 Places of special fire hazard include oil-filled transformer and switch gear 
rooms, boiler rooms, storage spaces for fuel or other highly flammable substances and 
rooms housing a fixed internal combustion engine. Places of special fire hazard might 
need to have smoke or heat detectors fitted to give early warning of fire and sprinklers 
fitted to control the fire. 

Separate smoke out le ts shou ld be prov ided f r o m places o f special f i re hazard 
located be low g r o u n d level (see 26.2.2.4.2). 

Elements o f const ruc t ion enclosing places of special f i re hazard shou ld c o n f o r m t o 
Table 2. 

Where a common stair fo rms par t o f t h e only escape rou te f r o m a f la t , unless i t 
is designated as a small single-stair bu i ld ing in accordance w i t h 7.5, i t shou ld n o t 
also serve any covered car park, boi ler room, fue l s torage space or o the r anci l lary 
accommodat ion o f similar f i re risk. 

Refuse chutes and refuse storage areas (see Clause 49) should be separated f r o m 
other parts o f t h e bu i l d ing by f ire-resist ing construct ion in accordance w i t h Table 2. 
They should no t be located in pro tec ted stairways or pro tec ted lobbies. 

26 Smoke control 

26.1 Smoke control for means of escape 

26.1.1 General 
In residential bu i ld ings designed w i t h a stay p u t st rategy (see E.I), add i t i ona l 
p ro tec t ion t o t h e staircase shou ld be prov ided in the f o r m o f a smoke cont ro l 
system. 

COMMENTARY ON 26.1.1 
Whilst the primary aim of smoke control in residential buildings is to protect the 
staircase enclosure it can also provide some protection to the adjacent protected 
corridor or lobby. 

In extended corridors, the primary objective of the smoke control system is to protect 
both the common corridor and the staircase enclosure for means of escape. 

There are three main methods of smoke control; natural smoke ventilation, mechanical 
smoke ventilation and pressurization. Further information on these maybe found In 
Annex E and in BS EN 12101-6. 

See Diagram C.7 in the Building Regulations 2000 - Approved Document B [11] 
regarding the free area of smoke ventilators. 

26.1.2 Small buildings with a single stair 
Small bui ld ings hav ing a single stair t h a t con fo rm t o 7.5 shou ld be designed and 
constructed in accordance w i t h t h e f o l l o w i n g recommendat ions . 

a) Small bu i ld ings hav ing a single stair and a c o m m o n lobby approach t o t h e 
dwel l ings [see Figure 8a)] should have: 

1) an openab le ven t hav ing a m i n i m u m free area o f 1 m 2 , t h a t is inserted at 
t h e highest level pract icable a t each f l oo r level w i t h i n t h e staircase; o r 

2) an openab le ven t hav ing a m i n i m u m free area o f 1 m 2 at t h e t o p o f 
t h e staircase t h a t can be remote ly opera ted a t f i re and rescue service 
access level. 
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b) Snnall bui ld ings hav ing a s ingle stair [see Figure 8b)] should have an au tomat i c 
open ing ven t i l a to r (AOV) w i t h a m i n i m u m f ree area o f 1 m 2 a t t h e t o p o f t h e 
staircase t h a t operates o n de tec t ion o f smoke anywhere w i t h i n t h e staircase 
enclosure. 

This smoke contro l strategy should n o t be used w i t h an open-p lan f l a t layout design. 

Vents t h a t can be o p e n e d remote l y shou ld con fo rm t o 26.2.3.3. 

Au toma t i c open ing vents shou ld c o n f o r m t o 26.2.3.4. 

26.1.3 Buildings with a single stair above 11 m in height 
In a bu i ld ing wh i ch has accommoda t i on on t w o (or more) sides o f t h e c o m m o n 
stair, t he various w ings o f t h e bu i l d i ng should be isolated by f i re doors c o n f o r m i n g 
t o Clause 35 in order t o p reven t corr idors f r o m becoming con tam ina ted by smoke 
[see Figure 6a)]. 

For protected cor r idor o r p ro tec ted lobby access dwel l ings [see Figure 6a) and 
Figure 6b)], t h e smoke con t ro l system shou ld have e i ther : 

a) automat ic o p e n i n g vent i la to rs (AOVs) t o t h e exter ior o f t h e bu i l d i ng w i t h 
a m i n i m u m f ree area o f 1.5 m 2 , t h a t are f i t t e d in t h e c o m m o n cor r ido r or 
lobby direct ly ad jacent t o t h e stair a t as h igh a level as is pract icable and an 
automat ic openab le ven t si ted a t as h igh a level as is pract icable o n t h e t o p 
storey o f t h e s ta i rway hav ing a m i n i m u m free area o f 1 m 2 ; or 

b) a smoke shaf t c o n f o r m i n g t o 26.2.4 t h a t is f i t t e d in t h e p ro tec ted lobby 
or corr idor d i rect ly ad jacent t o t h e staircase enclosure and an a u t o m a t i c 
openable ven t t h a t is s i ted a t as h igh a level as is pract icable o n t h e t o p storey 
o f t he stairway and hav ing a m i n i m u m free area o f 1 m 2 ; o r 

c) a mechanical smoke ven t i l a t i on system con fo rm ing t o 26.2.5 t h a t is f i t t e d in 
t h e pro tec ted lobby or p ro tec ted corr idor, direct ly ad jacent t o t h e staircase 
enclosure and an au toma t i c openab le vent t h a t is si ted a t as h i g h a level as is 
practicable on t h e t o p storey o f t h e sta i rway and hav ing a m i n i m u m f ree area 
o f 1 m 2 ; or 

d) a pressure d i f f e ren t i a l system. 

NOTE See Annex E for further information. 

The automat ic o p e n i n g vents shou ld opera te in accordance w i t h 26.2.3.4. 

Where t ravel distances are in excess o f those recommended in Figure 6, a 
mechanical smoke ven t i l a t i on system may be considered (see E.5). 

Where all dwel l ings o n a storey have independent a l ternat ive means o f escape t h e 
max imum t ravel distance may be increased t o 30 m. 

Whe re a f i r e - f i gh t i ng l i f t is requ i red it shou ld be sited n o t more t h a n 7.5 m f r o m 
t h e door t o t h e stair (see Figure 17). 

26.1.4 Multiple-stair buildings 

The smoke cont ro l provisions in bu i ld ings hav ing mu l t i p le stairs shou ld c o n f o r m 
t o 26.1.3; however, any vents t o t h e ex ter io r o f t h e bu i ld ing may also be manua l ly 
opera ted . Where manua l l y ope ra ted vents are used, t h e smoke con t ro l system 
should be designed t o o p e n t h e ven t a t t h e head o f t h e stair e i ther be fo re , o r a t 
t h e same t ime as t h e ven t o n t h e f i re f loor . 

Whe re the vents discharge i n t o a smoke shaf t , au tomat i c de tec t ion shou ld be 
included in the i r des ign. On de tec t ion o f smoke in t h e c o m m o n cor r ido r o r lobby, 
t h e vents on t h e f i re f loor , t h e vents a t t h e t o p o f t h e smoke shaf t and o n t h e 
stai rway should all be con f i gu red t o open simultaneously. The vents f r o m t h e 
corr idors or lobbies o n al l o t h e r storeys should be con f i gu red t o rema in c losed. 
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NOTE There is no requirement for smoke detection within common parts to operate 
the smoke control system (see Figure 7). 

Manua l l y openab le vents should con fo rm t o 26.2.3.2. 

26.1.5 Smoke control in balcony approach or deck approach buildings 
Bui ld ings w i t h a balcony approach or a deck approach shou ld be prov ided w i t h an 
openab le ven t w i t h a f ree area o f 1 m 2 a t t h e t o p o f any enclosed staircase t h a t 
can be remote l y opera ted a t f i re and rescue service access level (see Figure 5). 

co 
26.1.6 Smoke control for protected lobbies and corridors 

Protected lobbies and pro tec ted corr idors separat ing p ro tec ted stairways f r o m 
anci l lary accommoda t i on in small single-stair bu i ld ings such as enclosed car parks 
w i t h p e r m a n e n t na tu ra l ven t i la t ion equ iva lent t o 2 .5% o f t h e f l o o r area o f t h e 
car park and h ighe r f i re risk areas shouid be p rov ided w i t h an area o f pe rmanen t 
ven t i l a t i on o f n o t less t han 0.4 m 2 . 

Any c o m m o n stair w h i c h does no t f o r m par t o f t h e on ly escape rou te f r o m a 
f l a t may also serve anci l lary accommodat ion i f i t is separated f r o m t h e anci l lary 
accommoda t i on by a pro tec ted lobby or p ro tec ted cor r idor 

If t h e stair serves an enclosed car park or an area w i t h a h igher f i re risk t h e lobby 
or cor r idor shou ld be prov ided w i t h an area o f p e r m a n e n t ven t i l a t i on o f no t less 
t h a n 0.4 m 2 o r be p ro tec ted f r o m t h e ingress o f smoke by a mechanical smoke 
cont ro l system. 

NOTE Smoke control in corridors where every dwelling is provided with an alternative 
escape route to a common stair do not have to use their normal means of access as 
their only escape route. On this basis, it is only necessary for their normal access route 
to be provided with ventilation to clear smoke that can be operated manually by the 
fire and rescue service. 

C 
o 

26.2 Heat and smoke control for fire-fighting 
> 

26.2.1 Background 
co ' • ; . •• • . •• • • :• . • • .. • 

The bu i ld -up o f smoke and heat emana t ing f r o m a f i re can seriously inh ib i t 
t h e ab i l i t y o f t h e f i re and rescue service t o carry o u t rescue and f i r e - f i gh t i ng 
opera t ions w i t h i n a bu i l d ing . 

j - - . . . . ; 
Smoke should be prevented f r o m restr ict ing t h e use o f f i r e - f i gh t i ng shafts in 
accordance w i t h 26.2.2 and smoke should also be removed f r o m basements and 
car parks in accordance w i t h 26.2.2.4 and 26.2.2.5. 

o 

26.2.2 Smoke control for fire-fighting shafts 
5 
U) 

26.2.2.1 G e n e r a l 

F i re- f ight ing shafts shou ld be prov ided w i t h a smoke con t ro l system as fo l lows : 

a) f i r e - f i g h t i n g shafts serving basements more t h a n 10 m b e l o w g r o u n d level 
shou ld be p rov ided w i t h a pressure d i f fe ren t ia l system in accordance w i t h 
BS EN 12101-6; 

b) all o t he r f i r e - f i gh t i ng shafts should be p rov ided w i t h a pressure d i f fe ren t ia l 
system in accordance w i t h BS EN 12101-6; however, na tu ra l ven t i l a t ion can be 
used in f i r e - f i gh t i ng shafts less t han 10 m be low g r o u n d level or up t o 30 m 
above g r o u n d level (see 26.2.2.2). 

TJ 
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26.2.2.2 Vent ing of f i re - f ight ing s h a f t s by natura l m e a n s 

26.2.2.2.1 General 

Fire f i g h t i n g shafts above g r o u n d level t h a t on ly serve f la ts shou ld be prov ided 
w i t h a na tu ra l smoke con t ro l system in accordance w i t h 26.2.2.1b). 

Fire f i g h t i n g lobbies a t basement level should be p rov ided w i t h a manual ly 
openab le 1 m 2 f r ee area ven t a t h igh level, d i rect t o open air or t o a smoke shaft 
serving on ly t h a t level . Permanent ly open vents should n o t be insta l led. 

26.2.2.2.2 Basement smoke shaf ts 

Smoke shafts serving basements should discharge smoke d i rect ly i n to open air at 
g r o u n d level. The smoke shafts should n o t discharge smoke by t h e bu i l d ing exits 
o r f i re and rescue access. 

Basement smoke shafts shou ld only serve a single basement level. 

Basement smoke shafts shou ld be covered w i t h e i ther : 

a) a meta l gr i l le des igned t o prevent t h e shaf t becoming b locked by rubbish; or 

b) a breakable mate r ia l , wh i ch is easily accessible f r o m t h e f i re and rescue service 
access level . 

26.2.2.3 Vent ing o f f i re - f ight ing s h a f t s by m e c h a n i c a l m e a n s 

Where a pressure d i f f e ren t ia l system is no t imp lemen ted , smoke con t ro l by 
mechanical smoke ven t i l a t i on systems may be considered. 

NOTE Further information can be found in Annex E and BS EN 12101-6. 

26.2.2.4 Vent ing of s m o k e a n d h e a t f rom b a s e m e n t s 

26.2.2.4.1 General 

A system o f smoke and hea t ven t i l a t ion should be p rov ided f r o m every basement, 
except f o r any basement storey t h a t has: 

a) a f l oo r area o f no t mo re t h a n 200 m 2 ; and 

b) a f l o o r level n o t more t h a n 3 m be low t h e adjacent g r o u n d level . 

NOTE 1 Basement compartments having external doors or windows do not need 
smoke outlets, as long as the floor area recommendations are met. It is common for 
basements to be open to the air on one or more elevations. 

Systems may be e i ther na tu ra l , using one or mo re smoke ou t le ts c o n f o r m i n g t o 
26.2.2.4.2, o r mechanica l , con fo rm ing t o 26.2.2.4.3. 

NOTE 2 For recommendations regarding smoke and heat ventilation systems from 
basement car parks, see 26.2.2.5. For recommendations regarding basement smoke 
shafts, see 26.2.2.4. 

26.2.2.4.2 Natura l smoke a n d hea t ven t i l a t i on 

Smoke out le ts p rov ide a rou te f o r smoke t o escape t o t h e open air f r o m t h e 
basement level(s). If a basement is c o m p a r t m e n t e d , each c o m p a r t m e n t should 
have di rect access t o vents w i t h o u t having t o open doors, f o r example , i n to 
ano ther c o m p a r t m e n t . 

NOTE 1 Smoke outlets are often referred to as smoke vents. 

Smoke out le ts shou ld : 

a) be no t less t h a n 2.5% of t h e f l oo r area o f each storey; 

b) be si ted a t t h e h ighest level pract icable, e i ther in t h e cei l ing or in t h e wa l l o f 
t h e space t hey serve; 
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c) be evenly d is t r ibu ted a round t h e per imete r o f t h e bu i i d i ng , t o discharge i n t o 
t h e open air outs ide t h e bu i l d i ng ; 

d) be located such t h a t they w o u l d n o t p reven t t h e use o f escape routes f r o m 
t h e bu i l d i ng . 

.̂—' 
If an o u t l e t te rminates a t a po in t t h a t is n o t readi ly accessible, i t should be 
unobs t ruc ted , and should be covered on ly w i t h a non-combust ib le gr i l le o r louvre. 

If an ou t le t terminates in a readily accessible pos i t ion, i t may be covered by a panel , 
s ta l lboard or pavement l ight t h a t can be b roken o u t or opened . The posi t ion o f such 
covered out lets should be suitably marked . 

NOTE 2 The fire and rescue service can be consulted for further information regarding 
suitable marking of smoke outlets. 

Separate out le ts should be prov ided f r o m places o f special f i re hazard. 

26.2.2.4.3 Mechanical smoke and heat ven t i l a t i on 

A system o f mechanical smoke and heat ven t i l a t i on may be prov ided w i t h i n t h e 
basement as an a l ternat ive t o natura l v e n t i n g , t o remove smoke and heat f r o m 
basements, p rov ided t h a t t h e basement storey{s) are f i t t e d w i t h a spr inkler system. 

The spr ink ler system in t h e basement shou ld be in accordance w i t h BS EN 12845. 
oo 

o 
W h e r e a powered extract system is used, i t shou ld : 

T -

o 
o ro 

a) p rov ide t e n air changes per hour ; 

b) be capable o f hand l ing gas tempera tu res o f 300 0 C f o r a cont inuous per iod o f 
n o t less t h a n 60 m in ; 

c) ope ra te automat ica l ly e i ther on ac t i va t ion o f t h e spr inkler system o r by an 
au tomat i c f i re detect ion system c o n f o r m i n g t o BS 5839-1 a t a m i n i m u m 
standard o f L3. 

o 
NOTE For further guidance on powered smoke and heat exhaust ventilators.refer to 
BSEN 12101-3. 
In a d d i t i o n : 

> 
1) rep lacement air should be p rov ided and o p e n automat ical ly , using t h e same 

act ivat ion m e t h o d as t h a t selected in 26.2.2.4.3c); 
2) t h e system should have an i ndependen t p o w e r supply t h a t operates in t h e 

event o f fa i lu re o f t he main p o w e r supply; 

3) t h e d u c t w o r k and f ix ings should be const ruc ted o f materials w i t h an e levated 
ra t i ng o f n o t less than 500 °C or t h e equ iva len t t o t h e f ire-resistance ra t ing o f 
any c o m p a r t m e n t boundary t h r o u g h w h i c h it passes, whichever is t h e greater ; 

4) al l w i r i n g associated w i t h t h e fans shou ld be in accordance w i t h BS 8519. 
OJ • "• •' ••' 
ro 

26.2.2.5 V e n t i n g of s m o k e a n d h e a t f rom c o v e r e d car parks 
A smoke and heat vent i la t ion system should be prov ided f r o m every car park storey, 
designed in accordance w i t h BS 7346-7 and hav ing t h e object ive of clearing smoke 
du r i ng a f i re and/or a f ter a f i re has been suppressed. 

NOTE 1 This British Standard does not cover car stacking systems. 

NOTE 2 Further information and guidance regarding car parks (open-sided and 
non-open-sided carparks, mechanical and natural ventilation) can be found in the 
Building Regulations 2000 - Approved Document B [11]. 

w 
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,o 
26.2.3 V e n t s 

26.2.3.1 G e n e r a l 

The t o p o f al l lobby or corr idor vents shou ld be located as closely t o t h e cei l ing o f 
t h e lobby or cor r idor as is pract icable, and shou ld be, as a m i n i m u m , as h igh as t h e 
t o p o f t h e d o o r connect ing t h e lobby or cor r idor t o t h e s ta i rwe l l . 

The t o p o f al l staircase vents should be located as closely t o t h e cei l ing o f t h e f l o o r 
level served as is pract icable. 

w 
26.2.3.2 M a n u a l l y o p e n a b l e v e n t s 

Al l manua l l y openab le vents prov ided f o r smoke con t ro l , w h e t h e r in t h e stairs, in 

CO 
t h e p ro tec ted lobby or p ro tec ted corr idor o r i n to a shaf t shou ld : 

a) achieve t h e re levant f ree area (see 26.1.1); 

b) be o u t w a r d o p e n i n g ; 
CD • t • 

c) n o t be t o p - h u n g ; 

^ ) d) open t o a m i n i m u m o f 30°; 

e) be clearly iden t i f i ab le and accessible; 

f ) be f i t t e d w i t h : o 
1) s imple lever handles; or 

2) ro ta ry drives t o s imple rack or gear ope ra ted devices; or 

3) locks t h a t can be readi ly and easily opera ted by t h e f i re and rescue service. 

NOTE It might be advisable to seek advice from the fire and rescue service. 

Openings shou ld be guarded t o a he igh t o f n o t less t h a n 1 .1m f r o m f l oo r level. 
Manua l l y openab le vents open ing i n to a sha f t shou ld p rov ide a f i re resistance o f 
a t least E30S. 

26.2.3.3 R e m o t e l y o p e n a b l e v e n t s 

Openab le vents s i tuated above a stair should be prov ided w i t h a remote cont ro l 
located adjacent t o the f i re and rescue service access doorway . The func t ion and 
means o f ope ra t i on o f t h e remote cont ro l should be clearly marked . The remote 
con t ro l should be capable o f open ing and closing t h e ven t . A l l connect ions be tween 
t h e remote cont ro l and actuator mechanism should be w i t h i n t h e f i re - f i gh t ing 
shaft . W h e r e any par t o f t h e remote cont ro l mechanism is powered by electricity, a 
secondary supply should be prov ided. 

(/> 
W -

26.2.3.4 A u t o m a t i c o p e n i n g v e n t s 

A u t o m a t i c o p e n i n g vents open ing t o outs ide air shou ld c o n f o r m t o BS EN 12101-2. 

A u t o m a t i c o p e n i n g vents in small single-stair bu i ld ings shou ld be con f igu red t o 
open u p o n de tec t ing smoke anywhere in t h e staircase enclosure. 

Vents des igned t o open automat ica l ly f r o m t h e t o p storey o f t h e stairs in bu i ld ings 
o the r t h a n small single-stair bui ld ings shou ld be c o n f i g u r e d t o opera te u p o n 
smoke de tec t ion w i t h i n any o f t h e p ro tec ted corr idors o r p ro tec ted lobbies 
d i rect ly ad jacent t o t h e staircase enclosure. 

Only t h e au toma t i c ven t leading f r o m t h e p ro tec ted cor r idor o r p ro tec ted lobby 
w h e r e t h e smoke has been detected shou ld be c o n f i g u r e d t o o p e n . This should 
open e i the r t o ex terna l air or in to a smoke shaf t ; a l l o t h e r p ro tec ted lobby vents 
shou ld be con f i gu red t o remain closed. Fire and rescue service over r ide contro ls 
shou ld n o t pe rm i t mu l t i p le lobby vents t o be open s imul taneously. 

c 
cu 
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c 
o 

NOTE 1 This applies whether the vent opens to outside air or Into a natural or 
mechanical shaft. 
Unless a s imul taneous evacuat ion a r rangemen t is deemed appropr ia te , t h e r e 
shou ld be no sounders a t tached t o t h e smoke detectors w i t h i n c o m m o n parts. 

NOTE 2 The purpose of smoke detectors is to operate the smoke control system, not 
to raise an alarm. 

Al l connect ions be tween t h e smoke de tec t i on , ven t cont ro l panels and ac tua to r 
mechanisms should be w i t h i n an e n v i r o n m e n t t h a t provides p ro tec t ion f r o m 
expected f i re condi t ions. 

W h e r e any par t of t h e cont ro l mechanism is p o w e r e d by electricity, a secondary 
supply should be prov ided. 

I : 

35 

o 

26.2.4 Smoke s h a f t s 

26.2.4.1 G e n e r a l 

od 

Any smoke shaft t ha t penetrates a f i re compar tmen t should, as a m i n i m u m , ma in ta in 
t h e same level o f f i re compar tmenta t ion as t h a t wh ich has been breached. 

26.2.4.2 Natura l s m o k e shaf ts s i tua ted a b o v e g r o u n d leve l 

Smoke shafts serving storeys above g r o u n d level should con fo rm t o t h e f o l l o w i n g . 

a) The smoke shaft should be fu l l y open t o t h e external air a t t h e t o p a n d closed 
a t t h e base. 

b) The open ing at t he t o p o f t h e smoke sha f t should be located at least 0.5 m 
above any sur round ing structures t h a t fa l l w i t h i n a 2 m radius on a ho r i zon ta l 
p lane so t h a t i t is no t subject t o adverse w i n d effects (i.e. i t should a lways 
have negat ive w i n d pressure coef f ic ients) . 

c) The shaf t should extend a m i n i m u m l eng th o f 2.5 m above t h e cei l ing o f t h e 
h ighest storey wh ich is served by t h e shaf t . 

d) The cross-sectional area (free area) o f t h e smoke shaft should be a t least 1.5 m 2 , 
w i t h a m i n i m u m dimension o f 0.85 m in any d i rec t ion. 

e) The lobby or corr idor ven t , t h e o p e n i n g a t t h e head o f t h e shaf t and al l 
in terna l locations (such as safety gri l les) w i t h i n t h e shaft should have a f ree 
area o f at least 1.0 m 2 . 

f ) The t o p o f t h e lobby or cor r idor ven t shou ld be located as close t o t h e ce i l ing 
o f t h e lobby or cor r idor as is pract icable, and should be at least as h i gh as t h e 
t o p o f t h e door connect ing t h e lobby or cor r idor t o t h e s ta i rwel l . 

w 
g) The lobby or corr idor vents, in t h e closed pos i t ion , should have a m i n i m u m 

f i re and smoke resistance pe r fo rmance o f 30 m in and a leakage rate no 
grea ter t han 200 m 3 / h / m 2 w h e n tes ted in accordance w i t h BS EN 1366-2. 

h) The smoke shaft should be const ructed o f e i ther non-combust ib le mater ia ls 
con fo rm ing t o BS 476-4 or o f any mater ia l wh i ch w h e n tested in accordance 
w i t h BS 476-11 does no t f l a m e or cause any rise in t h e t empera tu re on e i the r 
t h e centre o f t he specimen or t h e fu rnace thermocoup les . The smoke sha f t 
shou ld run vert ical ly f r o m t o p t o b o t t o m w i t h no more t h a n 4 m o f t h e shaf t 
a t an incl ined angle (max 30°). 

• 

i) No services o ther t han those re la t ing t o t h e smoke shaf t should be con ta ined 
w i t h i n t h e smoke shaft . 

I d 
c 
0) 
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26.2.5 Mechanical smoke ventilation systems 
W h e r e a mechanical smoke ven t i l a t i on system uses a shaf t , i t should c o n f o r m t o 
26.2.4.2a), f ) , g) , h) and i ) . 

A mechanical smoke ven t i l a t ion system shou ld demons t ra te equ iva lent o r be t te r 
cond i t ions in t h e lobby or cor r idor and stairs t h a n t h e natura l ven t i l a t ion system 
t h a t i t replaces. 

NOTE 1 This is usually shown by a comparative computational fluid dynamics analysis. 

The design o f t h e mechanical smoke ven t i l a t i on system should l im i t pressure 
d i f fe ren t ia ls so t h a t doo r open ing forces d o n o t exceed 100 N a t t h e d o o r hand le 
w h e n t h e system is in opera t ion . 

Add i t i ona l considerat ion should be g iven t o doo r open ing forces, w h e r e appl icable 
(see 35.1.6.1, Note 1). 

A secondary p o w e r supply should be p rov ided t o t h e fans and all actuators a n d 
contro ls . 

Fans should be prov ided w i t h a s tandby f a n t h a t operates automat ica l ly u p o n 
fa i l u re o f t h e du ty f a n . 

NOTE 2 Further information regarding mechanical smoke ventilation systems can be 
found in Annex E. 
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Section 6: Design for construction 

27 Fire resistance 
COMMENTARY ON CLAUSE 27 
For the purposes of complying with the recommendations for means of escape in case 
of fire, a 30 min period of fire resistance is generally considered adequate. However, 
increased periods of fire resistance might be necessary: firstly to allow a fire in a 
dwelling to burn out while occupants of other dwellings remain in place (see E. 1 
regarding stay-put strategy), and secondly to provide adequate safety for fire-fighting. 

Elements of structure (columns, floors, walls, etc.) might not inherently possess 
sufficient fire resistance. A variety of methods of additional fire protection is available 
in the form of protective coverings, casings or membranes, but designers need to take 
into account the risk of mechanical or other damage. As an alternative, a sprinkler 
system maybe fitted to limit temperatures and protect the structure (see Clause 23). 

For the fire resistance of compartmentation, see Clause 28. 

27.1 General 
Fire resistance should be n o t less t h a n 30 min w h e n tested in accordance w i t h t h e 
relevant part of BS 476 fo r : 

a) load-bear ing wal ls , f o r load-bear ing capacity, in tegr i ty and insu la t ion f r o m 
e i ther side; 

b) non- load-bear ing wal ls and par t i t ions, f o r in tegr i ty and insu la t ion f r o m 
e i ther side; 

c) f i re doors fo r in tegr i t y f r o m e i ther side, w i t h the except ion o f doors t o l i f t 
wel ls where per fo rmance is in respect o f exposure o f t h e l and ing side on ly ; 

d) f loors, fo r load-bear ing capacity, in tegr i t y and insulat ion w i t h respect t o 
exposure o f t he unders ide only. 

27.2 Minimum levels of fire resistance for e lements of structure 

27.2.1 General 
W h e n tested in accordance w i t h t h e relevant part of BS 476, BS EN 1363, BS EN 1364, 
BS EN 1365 or BS EN 1356, t h e elements o f structure ident i f ied in Table 2 should 
have a f i re resistance no t less t h a n t h e m in imum values recommended in Table 3 or 
Table 4. To use these tables, t h e f i re resistance ( load-bearing capacity, in tegr i ty and 
insulat ion) should f i rs t be de te rm ined f r o m Table 2; t hen the f i re resistance periods 
should be determined e i ther f r o m Table 2 i f a specific recommendat ion is g iven, or 
f r o m Table 3 or Table 4, depend ing on whe the r or not vent i la t ion condi t ions are t o 
be taken into account. 

Table 3 gives recommendat ions f o r f i re resistance o f e lements o f s t ructure and 
o ther parts o f a bu i l d ing based u p o n the fue l load density and assuming an 
unvent i la ted f i re . Table 4 gives recommendat ions fo r f i re resistance o f e lements 
o f structure based u p o n ven t i l a t i on condi t ions. Table 4 shou ld be used on ly if t h e 
ven t i la t ion condi t ions can be met ; if these condi t ions canno t be met t h e n Table 3 
should be used. 

Fire loads are bu i l t i n to Tables 3 and 4, wh ich ref lect t h e no rma l f i re loadings 
w i t h i n a residential bu i l d i ng . 
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The provis ion o f an au tomat i c spr ink ler system signi f icant ly reduces t h e severity 
o f a f i re . The f i re resistance o f c o m p a r t m e n t wal ls and f loors can be changed if 
sprinklers are prov ided. This is re f lec ted in Table 4. 

Tradit ionally, standards o f f i re resistance have been based upon t h e f i re load or t h e 
fue l load density. However, there are o ther factors wh ich may be taken in to account. 

The level o f heat ing t h a t an e lemen t w i l l exper ience is in f luenced p r imar i l y by t h e 
f ue l load density in t h e c o m p a r t m e n t , t h e insulat ion propert ies or t h e r m a l iner t ia , 
t h e geomet ry and ven t i la t ion cond i t ions o f t h e f i re compar tmen t . These variables, 
wh i ch de te rmine t h e level o f hea t i ng in a real f i re , can be l inked t o t h e s tandard 
f i re resistance test condi t ions by t h e concept o f t i m e equivalency ( t -equiva lency) . 

The t -equivalent per iod o f f i re resistance is a means of calculat ing a t i m e f o r wh i ch 
an e lement in a compar tmen t subject t o a real f i re w o u l d undergo a hea t i ng 
equ iva lent t o the same t i m e per iod in a s tandard furnace test. This approach 
models the heat ing effects o f a real f i re by t a k i n g in to account t h e actual f ue l load 
density, t b e therma l inert ia o f t h e l in ing materials, t h e compar tmen t g e o m e t r y and 
ven t i l a t ion condi t ions w i t h i n t h e compar tmen t . 

In o rder t o de te rmine an app rop r i a te f i r e resistance per iod f o r e lements o f 
s t ructure, t h e t -equiva lent values can be used as a basis. The values o b t a i n e d in 
th is w a y are t hen fac tored t o t a k e i n to account t h e th ree purposes o f s t ructura l 
f i re resistance, namely: 

a) t o min imize t h e risk t o occupants, some o f w h o m m igh t have t o rema in in t h e 
bu i ld ing fo r some leng th o f t i m e due t o t h e stay pu t strategy (see E.I); 

b) t o reduce t h e risk t o f i re - f igh te rs w h o m i g h t be engaged in search or rescue 
operat ions; and 

c) t o reduce t h e danger t o peop le in t h e v ic in i ty o f t h e bu i l d ing , w h o m i g h t be 
hu r t by fa l l ing debris o r as a result o f t h e impact o f t h e col lapsing s t ructure o n 
o ther bui ld ings. 

Background to Table 3 

Table 3 bas been derived by considering the risk assessment, fire growth rate and 
occupants of the building. It largely follows the guidance given in the Building 
Regulations 2000 - Approved Document B [11]. 

Background to the derivation of Table 4 

Table 4 has been developed using fundamental fire safety engineering principles 
which use a combination of deterministic analysis combined with a risk and 
consequence evaluation to reflect the severity of a real fire and the threat to life 
safety in residential buiidings. 

The deterministic analysis employed a time equivalent approach based upon the 
validated parametric expressions given in BS EN 1991-1-2, for post-flashover fires. 
This considers basic factors such as the fire load density, ventilation, the thermal 
properties of the enclosure, compartment size and geometry. In order to cover a 
wide range of variables for the parametric fire, a Monte Carlo analysis was carried 
out involving many thousands of fires to ensure the extreme combination of 
variables were captured. The analysis assumes a total burn-out of the fire. 

The effectiveness of sprinklers in reducing the fire severity was considered in the 
form of applying a multiplication factor based upon risk, to the fire load density. 
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From the Monte Carlo analysis, the cumulative distributions of time equivalent 
were subsequently analysed based upon the fundamental premise that 
risk = frequency x probability x consequence of failure. The frequency was 
linked with the height of the building following the principles of the Building 
Regulations 2000, and consequence of failure was linked to both the building 
height and risk profile of the occupancy taking account of the familiarity 
and mobility ofthe occupants within the building and the sleeping risk. The 
probability of failure is directly related to the cumulative distribution curves that 
resulted from the Monte Carlo analysis. 

NOTE 1 The fire resistance periods given in Table 3 are based on the minimum levels 
required for life safety given in the Building Regulations 2000 - Approved Document B 
[11] and are not necessarily adequate for property and business continuity protection. 

NOTE 2 Table 3 gives recommendations for fire resistance of elements of structure for 
basement storeys. These elements are not covered in Table 4. 

NOTE 3 Minimum levels of fire resistance for fire doors are given in Clause 35. 
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Table 2 M i n i m u m f i re resistance per fo rmance 

Part o f bu i l d ing M i n i m u m prov is ions w h e n tes ted t o t h e 
re levant oar ts o f BS 475 in m i n u t e s ^ 

M i n i m u m prov is ions w h e n tes ted t o t h e 
re levant European s tandard , in m i n u t e s ^ 

M e t h o d o f 
exposure 

Part o f bu i l d ing 

Load-bear ing In teg r i t y Insu la t ion 
capaci ty c > 

Load-bear ing In tegr i t y Insu la t ion 
capaci ty ^ 

M e t h o d o f 
exposure 

Structura l f r a m e , beam o r 
co lumn 

See Table 3 o r No t appl icable Not appl icable 
Table 4 

See Table 3 or No t appl icable No t appl icable 
Table 4 

Exposed faces 

Load-bear ing w a l l e lemen t See Table 3 o r No t appl icable Not appl icable See Table 3 or No t appl icable No t appl icable 
Tahlo A IdUltr H 

Each side 
carta rsi+alw btrpal a Lt:ly 

F l o o r D ) 

Between a shop and a f l a t above 

Anw n thpr f l oo r inr luHinn 

c o m p a r t m e n t f loors 

60 or see 60 or see 60 or see 
Table 3 or Table 3 or Table 3 or 
Table 4 ° Table 4 F ) Table 4 F ) 

^pp T P H I P 3 o r ^ P P T ^ h l p ^ or ^ P P T P I H I P ^ or 
J C C lau ic j ui J C C laUic j \J i jeer i a u I tr _> w l 
Table 4 Table 4 Table 4 

60 or see 60 or see 60 or see 
Table 3 or Table 3 or Table 3 or 
Table 4 F ) Table 4 ^ Table 4 ^ 

S P P Tahlp 3 or * * P P Tahlp 3 or S P P T ^ h l p ^ o r 

Table 4 Table 4 Table 4 

From u n d e r s i d e E ) 

From unHpr^ iHp^ 

Roof 

Any par t f o r m i n g an escape 
rou te 

Any roo f t h a t per fo rms t h e 
f u n c t i o n o f a f l oo r 

30 30 30 

See Table 3 or See Table 3 or See Table 3 or 
Table 4 Table 4 Table 4 

30 30 30 

See Table 3 or See Table 3 or See Table 3 or 
Table 4 Table 4 Table 4 

From u n d e r s i d e 6 ' 

External w a l l 

Any par t less t h a n 1 m away 
f r o m any po in t o n t h e re levant 
boundary 

Any par t 1 m or more f r o m t h e 
re levant boundary G ) 

Any par t ad jacent t o an externa l 
escape rou te 

See Table 3 or See Table 3 or See Table 3 or 
Table 4 Table 4 Table 4 

See Table 3 o r See Table 3 or 15 
Table 4 Table 4 

30 30 No provis ion 
H), D 

See Table 3 or See Table 3 or See Table 3 or 
Table 4 Table 4 Table 4 

See Table 3 or See Table 3 or 15 
Table 4 Table 4 

30 30 No provis ion 
H), 1) 

Each side 
separately 

From inside t h e 
bu i l d i ng 

From inside t h e 
bu i l d i ng 
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^ Table 2 Minimum fire resistance performance (continued) 

00 

Part of building Minimum provisions w h e n tested to the 
relevant parts of BS 476, in m i n u t e s A ) 

Minimum provisions w h e n tested to the 
relevant European standard, in m i n u t e s 6 ' 

Method of Minimum provisions w h e n tested to the 
relevant parts of BS 476, in m i n u t e s A ) 

Minimum provisions w h e n tested to the 
relevant European standard, in m i n u t e s 6 ' exposure 

Load-bearing Integrity Insulation Load-bearing Integrity Insulation 
capacity ^ c a p a c i t y 0 

Compartment wal l 

Walls separat ing occupancies 
(see Clause 28) 

60 or see 
Table 3 or 
Table 4 J ) 

60 or see 
Table 3 o r 
Table 4 J > 

50 or see 
Table 3 or 
Table 4 J ) 

60 or see 
Table 3 or 
Table 4 J ) 

60 or see 
Table 3 o r 
Table 4 J > 

60 or see 
Table 3 or 
Table 4 J > 

Each side 
separately 

Any o the r c o m p a r t m e n t wal ls See Table 3 or See Table 3 or 
Table 4 Table 4 

See Table 3 or 
Table 4 

See Table 3 or 
Table 4 

see iduie s or 
Table 4 

see lao ie s o r 
Table 4 

Each side 
separately 

Protected shaft, excluding any 
fire-fighting shafts 

Glazed screen separat ing 
p ro tec ted shaf t f r o m lobby or 
cor r idor 

No t 
appl icable 

30 No provis ion 
K),L) 

No t appl icable 30 No provis ion 
K), L) 

Each side 
separately 

Any o the r par t be tween 
t h e shaf t and a pro tec ted 
cor r idor / lobby 

30 30 30 30 30 30 Each side 
separately 

Any o the r par t be tween 
t h e shaf t and a pro tec ted 
cor r idor / lobby 

Each side 
separately 

Any o the r par t n o t described 
above 

See Table 3 or See Table 3 or 
Table 4 Table 4 

See Table 3 or 
Table 4 

See Table 3 or 
Table 4 

See Table 3 or 
Table 4 

See Table 3 or 
Table 4 

Each side 
separately 

Fire-fighting shaft 

Construct ion separat ing 
f i r e - f i gh t i ng shaf t f r o m rest o f 
bu i l d ing 

120 

60 

120 

60 

120 

60 

120 

60 

120 

60 

120 

60 

From side remote 
f r o m shaf t 
From shaf t side 

Construct ion separat ing 
f i r e - f i gh t i ng stair, f i r e - f i gh t i ng 
l i f t shaf t and f i r e - f i gh t i ng lobby 

60 60 60 60 60 60 Each side 
separately 

DO 

(X) 
to 
vo 

tO o 

CD 
30 

2 
> 
30 
Q 
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Table 2 Minimum fire resistance performance (continued) 

Part of building Minimum provisions when tested to the Minimum provisions w h e n tested to the Method of 
relevant parts of BS 476, in m i n u t e s ^ relevant European standard, in m i n u t e s 8 ' exposure 

Load-bearing Integrity Insulation Load-bearing Integrity Insulation 
capacity c ) c a p a c i t y 0 

Enclosure 

Not f o r m i n g par t o f a 30 30 30 K ' 30 30 30 K> Each side 
c o m p a r t m e n t wa l l or a pro tec ted 
snare, xo a pro iecxeu louoy or a 
n rn tp r tp r i ror r iHnr 

separately 

in a Tiax, xo a proxecxcu enxrance 30 30 30 ' 30 30 30 ' CdLll ilUtr 
h^ill nr a nrntpr+pH lanHinn spna ratplv 

-j v. k/ cj i cj W-1 y 
DUDuivision o t a cornaor 30 30 3 0 ^ 30 30 30 ^ Cclv.il MUc 

separately 

Fire-resisting construction 

Enclosing communa l areas in 30 30 3 0 K ) 30 30 3 0 K ) Each side 
shel tered housing separately 

Enclosing places o f special f i re 30 30 30 30 30 30 Each side 
hazard separaxeiy 

Cavity barrier Not 
appl icable 

30 15 Not appl icable 30 15 Each side 
separately 

D u c t M ) Not 
appl icable 

30 No provis ion Not appl icable 30 No provis ion From outs ide 

Casing around a drainage 
system N ) 

Not 
appl icable 

30 No provis ion Not appl icable 30 No provis ion From outs ide 

Flue w a l l s 0 ) Not Hal f t h e Half t h e Not appl icable Hal f t h e Hal f t h e From outs ide 
appl icable per iod g iven 

in Table 3 or 
Table 4 f o r 
c o m p a r t m e n t 
wa l l / f l oo r 

per iod g iven 
in Table 3 or 
Table 4 f o r 
c o m p a r t m e n t 
wa l l / f l oo r 

per iod g iven 
in Table 3 and 
Table 4 f o r 
c o m p a r t m e n t 
wa l l / f l oo r 

pe r iod g iven 
in Table 3 and 
Table 4 f o r 
c o m p a r t m e n t 
wa l l / f l oo r 
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Table 2 Minimum fire resistance performance (continued) NJ 

© 
Part of building Minimum provisions when tested to the 

relevant parts of BS 476, in m i n u t e s A ) 

Minimum provisions w h e n tested to the 
relevant European standard, in m i n u t e s B > 

Method of 
exposure 

Load-bearing Integrity 
c a p a c i t y 0 

Insulation Load-bearing 
c a p a c i t y 0 

integrity Insulation 

Fire door See Table 30 See Table 30 See Table 30 See Table 30 See Table 30 See Table 30 

Construction enclosing a 
roadway 

120 120 120 120 120 120 From t h e 
roadway side 

CO 
CO 
vo 
vo 
vo 

NJ 
O 

A ' Part 21 for load-bearing elements. Part 22 for non-load-bearing elements. Part 23 for fire-protecting suspended ceilings, and Part 24 for ventilation ducts. BS 476-8 
results are acceptable for items tested or assessed before 1st January 1988. 

B > The national classifications do not automatically equate with the equivalent classifications in the European column, therefore products cannot typically assume a 
European class unless they have been tested accordingly. 

0 Applies to load-bearing elements only. 
D ' Guidance on increasing the fire resistance of existing timber floors is given in BRE Digest 208 [13]. 
E > If a suspended ceiling is used it should conform to 27.2.5 and 31.2. 
^ Whichever is greater. 
G ) The guidance in Clause 29 allows such walls to contain areas which need not be fire-resisting (unprotected areas). 
H > Unless needed to meet the recommendations given in Clause 29. 
n Except for any limitations on glazed elements given in Clause 33. 
J > Whichever is less. 
K ) See 33.1 for permitted extent of uninsulated glazed elements. 
L > See 33.2. 
M ) See 30.3v). 
N ) See Figure 32. 
0 ) See Figure 31. 
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Table 3 Fire resistance periods for elements of structure ( independent of ventilation conditions) 

Condition Minimum periods of fire resistance, in minutes 

Depth below access level Height of top occupied storey above access level 
of basement level 

>10m <10m <5m <18m <30m >30m 

S p r i n k l e r e d A ' 

Unspr ink lered 

90 60 30 60 

90 60 30 60 

90 120 

A ) Sprinkler systems should conform to BS 9251. 

Table 4 Fire resistance periods for elements of structure (based on ventilation condit ions^) 

Condition Minimum periods of fire resistance, in minutes 

Height of top occupied storey above access level 

<5 m <11 m <18m <30m <60m >60 m 

Sprinklered B ) 

Unspr ink lered 

45 60 75 75 

60 90 105 120 

90 105 

The ventilation conditions for an individual residential building are as follows: 
• minimum potential area as a percentage of the floor area: 10%; 

• height of opening as a percentage of the compartment height (i.e. from floor to ceiling): 30% to 90%; 

• where the opening height is the weighted mean height (by ventilation area) of the potential openings. If a 
compartment has openings each with an area of A2,Ai,...An and heights oih^, h3,...hn, then the total 
area ofthe openings >A = A, +A2 + A3 +...An, and the weighted mean height, h, is given by: 

h__Ah} + A2h2 + A3h3 + Anhn 

A 

NOTE In the calculation of the weighted mean height it is also acceptable to selectively consider only the height(s) of 
the openings that achieve the minimum ventilation area. 

If h is the weighted mean height of all the openings and H is the height of the compartment then h/H should be 
between the values given in the end column. 

If these ventilation conditions cannot be met then Table 3 should be used instead. 

Sprinkler systems should conform to BS EN 12845. 
Where a product or system is not available to meet this recommendation. It Is acceptable to use a product or 
system having the next highest available classification. The classification periods 75, 105 and 135 do not exist In 
European classification system BS EN 13501-2. 

27.2.2 B u i l d i n g s over 30 m high 

Bui ld ings hav ing an occupied storey over 30 m above access level should be 
spr ink ler -pro tec ted in accordance w i t h BS EN 12845 or BS 9251 and Table 3. 

27.2.3 Single-storey buildings 
In single-storey bui ld ings where the re are c o m p a r t m e n t wal ls, or w h e r e an 
externa l w a l l is close enough t o t h e re levant bounda ry t o require it, s t ructura l f i re 
resistance should be prov ided. 

27.2.4 Roof structure 
The st ructure o f a roof , and st ructure t h a t suppor ts on ly a roof , does n o t genera l ly 
requ i re f i re resistance unless t h e roo f f o rms pa r t o f an escape route or func t ions as 
a f loor , e.g. as a car park, or is par t o f a por ta l f r a m e s t ructure w h e r e t h e r oo f and 
t h e suppor t i ng stanchions f o r m a single s t ructura l e lement . 
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27.2.5 Suspended ceilings 
A suspended cei l ing can con t r i bu te t o t h e overal l f i re resistance o f a f l oo r /ce i l i ng 
assembly. If a suspended cei l ing is used i t shou ld con fo rm t o Table 5. 

Table 5 Limitations on fire-protecting suspended ceilings 

Height of building or 
separated part 

M 

Type of floor Provision for fire 
resistance of floor 

min 

Description of 
suspended ceiling A > 

<18 Not compar tmen t <60 Type W, X, Y or Z 

<18 Compar tmen t <60 Type W, X, Y or Z 

<18 Compar tmen t 60 Type X, Y or Z 

>18 Any <60 Type Y or Z 

No l imi t Any >60 Type Z 

Any access panels p rov ided in f i re p ro tec t ing suspended cei l ings o f t ype Y or Z should be secured in 
posi t ion by releasing devices or screw f ix ings, and they shou ld be shown t o have been tested in t h e 
cei l ing assembly in wh ich they are incorporated. 

NOTE 1 The national classifications do not automatically equate with the equivalent European dassifications, 
therefore products cannot typically assume a European class unless they have been tested accordingly. 

NOTE 2 When a classification includes "s3, d2" this means that there is no limit set for smoke production and/ 
or flaming droplets/particles. 
A ) Ceiling type and description: 

W = Surface of ceiling exposed to the cavity should be Class 0 or Class 1 (national) or Class C-sS, d2 or better (European). 
X = Surface of ceiling exposed to the cavity should be Class 0 (national) or Class B-s3, d2 or better (European). 
Y = Surface of ceiling exposed to the cavity should be Class 0 (national) or Class B-s3, d2 or better (European). Ceiling 
should not contain easily openable access panels. 
Z = Ceiling should be of a material of limited combustibility (national) or of Class A2-s3, d2 or better (European) 
and not contain easily openable access panels. Any insulation above the ceiling should be of a material of limited 
combustibility (national) or Class A2-s3, d2 or better (European). 

28 Compartmentation 
The f o l l o w i n g should be const ructed w i t h a f i re resistance o f n o t less t h a n 60 m i n : 

a) in houses, any wa l l separat ing one dwe l l i ng f r o m another dwel l ing or separat ing 
the dwel l ing f r o m accommodat ion t h a t does not fo rm part o f t h e dwe l l i ng ; 

b) in f lats and maisonettes s i tua ted more t h a n 5 m above g r o u n d or access level, 
any f l oo r (unless i t is w i t h i n a maisonet te) , and any wa l l separat ing a f l a t or 
maisonet te f r o m ano the r pa r t o f t h e bu i l d ing ; 

c) any wa l l enclosing a refuse s torage chamber. 

A wa l l common t o t w o or mo re bu i ld ings shou ld be constructed as a 
compa r tmen t wa l l . 

Compar tmen t wal ls should be able t o accommodate the predic ted de f lec t ion o f 
t h e f loor. This can be achieved in one o f t h e t w o f o l l ow ing ways. 

a) A head detai l may be p rov ided b e t w e e n t h e compar tmen t w a l l and t h e f loor , 
wh i ch is capable o f d e f o r m i n g w h i l e ma in ta in ing its in tegr i ty w h e n exposed 
t o a f i re . 

Or: 

b) The design of t h e c o m p a r t m e n t w a l l may be such t h a t i t mainta ins its in tegr i t y 
by resisting t h e add i t i ona l vert ical load f r o m the f l oo r above w h e n fo rced t o 
sag under f i re condi t ions. 

NOTE Further Information can be found in the Building Regulations 2000 - Approved 
Document B [11], 8.27, Note, and Diagram 29. 
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29 External fire spread and building separation 
W O r f 7 A roof is not subject to the provisions in this clause unless it Is pitched at an 
angle greater than 70" to the horizontal. Similarly, vertical parts of a pitched roof such 
as dormer windows (which taken in isolation may be regarded as a wall), would not 
need to meet these provisions unless the slope of the roof exceeds 70°. It is a matter of 
judgement whether a continuous run of dormer windows occupying most of a steeply 
pitched roof should be treated as a wall rather than a roof. 

NOTE 2 The measures recommended in this clause will not necessarily protect a 
building from a fire in an existing building on an adjoining site. Tbe property loss 
prevention aspects ofthe situation need to be assessed in each case. 

29.1 

2) 

3) 

Genera l 
The gu idance given in th is clause is concerned w i t h t h e measures avai lable t o 
restr ict po ten t ia l t o spread f i re f r o m t h e bu i l d i ng o f o r ig in t o a ne i ghbou r i ng 
s t ruc ture. Two basic methods o f f i re spread be tween bui ld ings are cons idered: 

a) d i rect imp ingemen t o f f lames f r o m one bu i l d i ng on another ; and 

b) rad ia t ion (possibly supp lemen ted by b u r n i n g debris). 

For bu i ld ings w i t h i n 1 m o f t h e re levant boundary (see 29.3.1), f l ame spread is 
t h e main mechanism fo r f i re spread. Beyond th is distance, the mechanism f o r f i r e 
spread is assumed t o be rad ia t ion . 

Fire spread f r o m bu i ld ing t o bu i l d i ng by rad ia t i on is dependen t o n : 

1) t h e distance be tween and o r i en ta t i on o f t h e bu i l d ing o f o r ig in and t h e 
ne ighbou r i ng structure ( rad ia tor t o receiver) [ this is based on t h e pr inciples o f 
con f i gu ra t i on (or v iew) fac to r ] ; 

t h e ex ten t o f t h e bu i ld ing surface capable o f t ransmi t t i ng heat (externa l 
const ruct ion t h a t has f i re resistance is considered t o have suf f ic ien t insu la t ing 
propert ies, such t h a t heat t ransfer can be ignored) ; and 

t h e in tensi ty (emissive power ) o f t h e source rad ia t ion . 

The radiat ive energy em i t t ed by t h e bu i l d i ng o f f i re o r ig in is dependen t on t h e 
size and severity o f t h e f i re . 

For t h e purposes o f t he gu idance g iven in th is clause, i t is assumed t h a t : 

i) f i r e does no t spread beyond t h e c o m p a r t m e n t o f o r ig in ; 

t h e c o m p a r t m e n t o f o r ig in has reached f lashover; 

all unprotected areas o f one compar tmen t w i l l be radiat ing w i t h equal intensity; 

rad ia t ion intensi ty a t each unp ro tec ted area is 84 k W / m 2 : 

rad ia t ion is halved by t h e act ion o f an au toma t i c spr inkler system; and 

any g laz ing, and/or t h e suppor t ing structure, in t h e facade o f t h e bu i ld ing o f 
f i re or ig in has fa i led in terms o f integr i ty, unless t h e g laz ing system is classified 
f o r f i re resistance according t o t h e relevant par t o f e i ther BS 476 or BS EN 13501 
t o t h e same standard as t h e wa l l as recommended in Table 3, because t h e 
rad ia t ion levels w i l l vary be tween insulat ing and non- insulat ing glass. 

No account is t aken o f t h e a t t e n u a t i o n o f t h e level o f rad ia t ion . 

in te rms o f external f i re spread b e t w e e n bu i ld ings , t h e acceptable risk t o l i fe 
is based on t h e relevant boundary be ing ha l f t h e distance be tween bu i ld ings . 
Ne ighbour ing bui ld ings are assumed t o have simi lar unpro tec ted areas. 

i i) 

iii) 

iv) 

v) 

vi) 
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The boundary separat ion calculat ions o f unpro tec ted areas shou ld re late t o a 
not iona l boundary be tween t h e bu i ld ing and any o the r bu i l d i ng on t h e site. In 
th is instance, t h e distance t o t h e re levant boundary (see 29.3) shou ld be t aken as 
t h e actual measured distance be tween t h e bui ld ings. 

29.2 External fire spread over the external faces of buildings 
External wal ls should be constructed using a mater ia l t h a t does n o t suppo r t f i re 
spread and t he re fo re endanger peop le in or a round t h e bu i l d i ng . 

Flame spread over or w i t h i n an externa l wa l l const ruct ion shou ld be con t ro l led t o 
avoid creat ing a rou te f o r rap id f i r e spread bypassing c o m p a r t m e n t f loors or wal ls. 

This is part icularly impo r tan t w h e r e a stay pu t strategy (see E.I) is in place. 
Combustible materials should n o t be used in c ladding systems and extensive cavities. 

External wa l l surfaces near o the r bui ld ings should n o t be readi ly ign i tab le , t o 
avoid f i re spread b e t w e e n bui ld ings. 

External wal ls should e i ther mee t t h e per formance cr i ter ia g iven in BRE Report 
BR 135 [N I ] f o r c ladd ing systems using fu l l scale test data f r o m BS 8414-1 or 
BS 8414-2, or meet t h e f o l l o w i n g recommendat ions. 

a) The external surfaces o f wal ls should meet t h e provisions in Figure 19. 

b) In a bu i ld ing w i t h a storey 18 m or more above g r o u n d level, any insulat ion 
product , f i l le r mater ia l (no t inc lud ing gaskets, sealants and similar), etc., used 
in t h e external wa l l const ruc t ion should be o f l im i ted combust ib i l i ty . This 
restr ict ion does n o t apply t o masonry cavity wa l l cons t ruc t ion t h a t con fo rms 
t o Figure 27. 

c) Cavity barriers should be p rov ided in accordance w i t h Clause 30. 

d) External balconies t h a t are enclosed should be constructed and separated 
f r o m other enclosed balconies w i t h compar tmen ta t i on and f i re-resist ing 
construct ion in accordance w i t h Clause 30. 
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Figure 19 Provisions for external surfaces of walls 

BS 9991:2011 

>1 m 
>1 m 

>1 m 

a) Any building b) Any building other than c) c) Assembly or recreation building of more 
than one storey 

<1 m 

d) Any building e) Any building 

Key 

1 

2 

3 

4 

5 

6 

I Z Z 1 

Building height <18 m 

Up to 10 m above ground level 

Up to 10 m above a roof or any part ofthe building to which the public have access 

Building height 18 m or more 

Portion of building more than 18 m above ground level 

Portion of building up to 18 m above ground level 

Relevant boundary 

No provision in respect of the boundaries Indicated 

Class 0 (national class) or class B-S3, d2 or better (European class). Profiled or flat steel sheet at least 
0.5 mm thick with an organic coating of no more than 0.2 mm thickness is also acceptable. 

y / / A Index (I) not more than 20 (national class) or class C-s3, d2 or better (European class). Timber cladding at 
least 9 mm thick is also acceptable. (The index I relates to tests specified in BS 476-6.) 

HOTE 1 The national classifications do not automatically equate to the equivalent European classifications, 
therefore products cannot typically assume a European class unless they have been tested accordingly. 

NOTE 2 When a classification includes "s3, d2", this means that there Is no limit set for smoke production 
and/or flaming droplets/particles. 
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29.3 Boundaries 
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29.3.1 Relevant boundary 
The re levant bounda ry is t h e boundary t o wh ich separat ion distance is measured. 

NOTE A notional boundary can be a relevant boundary. 

The relevant boundary is usually the site boundary. However, where a wal l faces 
on to a space t h a t is unlikely t o be developed, such as a road, canal or river, t hen the 
boundary can be assumed t o be an imaginary l ine half way across this feature. 

A wa l l is t rea ted as fac ing a boundary if i t makes an angle o f 80° or less (see Figure 20). 

Figure 20 Relevant boundar ies 

<8Cf 

Key 

1 Building 

2 Relevant boundary may be the centre line of a road, railway, canal or river 

Boundary a Is coincident with and therefore relevant to side A. 

Boundary b is the site boundary. 

As the building overlooks a river, canal, road or similar feature, boundary b is 
taken as relevant to side B. 

Boundaries c and d are parallel with, or less than 80° to, sides C and D and are 
therefore relevant to them. 
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29.3.2 Notional boundary 
A no t iona l boundary is an imag inary l ine assumed t o exist be tween t w o bui ld ings. 
(See Figure 21.) 

Separat ion b e t w e e n bu i ld ings on t h e same site t h a t are ope ra ted /managed by t h e 
same o rgan iza t i on can usual ly be ignored f o r l i fe safety purposes. 

It is assumed t h a t bu i l d i ng A is exist ing and bu i l d ing B is new/p roposed . W h e n the 
need f o r a no t i ona l boundary is de te rm ined , its locat ion is establ ished according 
t o Figure 2 1 . 

Where bo th bu i ld ings are new, one should be des ignated as exist ing and t h e 
recommenda t i on f o r no t i ona l boundary assessed accordingly. 

W h e n consider ing t h e locat ion o f a n e w bu i ld ing , t h e pos i t ion o f t h e no t iona l 
boundary shou ld be set accord ing t o t h e a m o u n t o f unp ro tec ted area (see 29.4) 
in t h e fagade o f t h e exist ing bu i l d i ng . A proposed n e w bu i l d i ng shou ld be subject 
t o t h e restr ict ions on p rox im i t y and extent o f unp ro tec ted area re levant t o this 
no t iona l boundary . (See 29.5.3.) 

Where b o t h bu i ld ings are new, t h e no t iona l boundary can be assumed t o exist 
ha l f -way b e t w e e n t h e t w o bu i ld ings and t h e locat ion o f each is set accordingly. 

Figure 21 Not iona l boundar ies 

1 

i 

2 
Key 

1 Site boundary 

2 Notional boundary line between buildings 

A Existing building 

B New/proposed building 

X Notional boundary set by existing building 

y New building positioned according to notional boundary 

z Notional boundary half-way between two new buildings 
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29.3.3 Property protection between buildings on the same site 
The pr inc ip le o f a no t iona l boundary can be app l ied t o any bu i ld ing f o r p roper ty 
p ro tec t ion purposes. 

29.4 Unprotected area 

• 

i 

: 

-

• 

29.4.1 General 
For l i fe safety, any part o f an externa l fagade t h a t has a per iod of f i re resistance 
less t h a n t h e appropr ia te level recommended in Table 2 is coun ted as an 
unpro tec ted area. 

Included in t h e unpro tec ted area calculat ion is any sect ion o f external wa l l wh i ch 
has t h e approp r ia te standard o f f i re resistance, b u t has a combust ib le mater ia l 
more t h a n 1 m m th ick as its external surface. However, th is section o f wa l l is 
coun ted as hav ing an unpro tec ted area a m o u n t i n g t o hal f t h e actual area o f t h e 
combust ib le surface (see Figure 22). 

The a m o u n t o f unpro tec ted area in t h e facades o f bu i ld ings needs t o be restr icted 
accord ing t o t h e distance be tween these facades and t h e re levant (or no t iona l ) 
boundar ies (see 29.5). 

Figure 22 Combust ib le surface mater ia l as unpro tec ted area 

Key 

1 

2 
Area of surface counted as unprotected (50% of area of actual surface) 

Area of combustible surface material (>1 mm thick) 

The f o l l o w i n g are n o t considered t o con t r i bu te t o t h e ex ten t o f unpro tec ted area: 

a) any par t o f an external wa l l o f a s ta i rway in a p ro tec ted shaft ; 

parts o f t h e externa l wa l l o f an u n c o m p a r t m e n t e d bu i l d ing t h a t are more b) 

c) 

t h a n 30 m above mean g round level; 

small unpro tec ted areas in an o therw ise p ro tec ted fagade according t o t h e 
constraints shown in Figure 23. 

Small unp ro tec ted areas pose a neg l ig ib le risk o f f i re spread. 
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Figure 23 Exclusions from unprotected area calculations 

BS 9991:2011 

>1.5 m • 

> 4 i i i > 4 m 

>1.5m 

D • 

Key 

1 Unrestricted 

2 Extemal wall of shaft that Is enclosed by a minimum of 60 min fire resistance from the accommodation side 

3 Compartment boundaries 

29.4.2 Automatic sprinklers 

W h e r e a bu i l d ing is prov ided w i t h au tomat i c sprinklers, t h e a m o u n t o f unpro tec ted 
area may be doub led or the distance t o t h e boundary f o r a g iven a m o u n t o f 
unpro tec ted area may be halved. 

29.5 Degree of separat ion 

29.5.1 General 
NOTE The guidance in 29.6 also relates to the separation distance between a roof and 
a relevant boundary. 

A bu i l d i ng shou ld be separated f r o m t h e re levant boundar ies by a t least hal f 
t h e distance at w h i c h t h e to ta l t he rma l rad ia t i on intensi ty, received f r o m al l 
unp ro tec ted areas in t h e external fagade, w o u l d be 12.6 k W / m 2 . 

The in tens i ty o f rad ia t ion t o cause ign i t i on o f w o o d in sti l l air condi t ions is 
12.6 k W / m 2 . Ign i t ion inside a receiver bu i l d i ng is d e p e n d e n t on t h e a m o u n t o f 
unp ro tec ted area in its fagade. 
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The use o f distance t o a re levant boundary , ra ther t h a n t o ano ther bu i l d i ng , 
a l lows deve lopment on t h e ne ighbou r i ng site w i t h o u t prejudice. 

External walls within 1 m of the relevant boundary 
W h e r e an external wa l l is co inc ident w i t h (see Figure 19) or w i t h i n 1 m distance o f 
a re levant boundary it shou ld : 

a) achieve the appropr ia te level o f f i re resistance in terms o f in tegr i ty and 
insulat ion (see Table 2) f r o m b o t h sides w h e n tested in accordance w i t h 
BS 476-22 or BSEN 1634-1; 

b) have only small, unprotec ted areas con fo rm ing t o the l imits shown in Figure 22; 

c) resist d irect f l ame i m p i n g e m e n t and h i gh levels o f rad ia t ion f r o m t h e 
ad jo in ing site; 

d) have non-combust ib le surfaces; 

e) be an ef fect ive barr ier t o a f i re e i ther inside or outs ide t h e bu i l d i ng . 

NOTE 1 These recommendations are aimed at protecting neighbouring buiidings 
from direct flame impingement as well as radiation. 

NOTE 2 See 29.2 for guidance and recommendations on external wall materials and 
construction. 

External walls 1 m or more from the relevant boundary 
W h e r e a wa l l is s i tuated at least 1 m f r o m all po in ts on t h e re levant bounda ry : 

a) t h e extent o f unpro tec ted area shou ld n o t exceed t h a t g iven by one o f t h e 
appropr ia te methods in 29.5.4; 

b) t h e rest o f t he wa l l ( if any) shou ld have t h e f i re resistance stated in Table 3 or 
Table 4 (w i th 15 min in te rms o f insulat ion) . 

If a bu i ld ing has an au tomat ic spr inkler system, t h e incidence o f rad ia t ion t o 
ad jo in ing bui ldings wi l l be much reduced. However, if a bu i ld ing is no t spr ink lered, 
or if p roper ty protect ion is a cons iderat ion, t h e p ropo r t i on o f external wa l l t h a t is 
no t f ire-resist ing should be l im i ted . These l imi ta t ions are based on t h e distance t o 
t h e relevant boundary and t h e l ikely intensi ty o f t h e f i re. 

Calculation methods 
There are f ou r methods f o r d e t e r m i n i n g t h e m a x i m u m permissible a m o u n t o f 
unpro tec ted area be tween a bu i l d i ng and a re levant boundary. 

a) Small residential. Table 6 shou ld be used t o de te rm ine t h e app rop r i a te 
boundary separat ion distance w h e n t h e bu i l d i ng is in tended f o r res ident ia l 
use and is: 

1) no greater t han 3 storeys in he ight ; and 

2) no more t han 24 m in l eng th . 

b) Enclosing rectangles. For detai ls o f th is m e t h o d refer t o par t 1 o f BRE 
Report 187 [14]. 

c) Aggregate notional area. For detai ls o f th is m e t h o d refer t o par t 1 o f BRE 
Report 187 [14]. 

d) Fire engineering calculation (see BS 7974). Small residential unp ro tec ted area 
l imits and boundary distances. 
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Table 6 Small residential unprotected area limits and boundary distances 

Minimum distance between facade Maximum total unprotected area per 
and rplpv/rint houndarv compartment 

m m 

1 5.6 

2 12 

3 18 

4 24 

5 30 

6 No l im i t 

29.6 Roofs 

29.6.1 G e n e r a l 

The recommendat ions in th is subclause are pr incipal ly concerned w i t h t h e 
per fo rmance o f roofs w h e n exposed t o f i re f r o m t h e outs ide. They l imi t t h e use, 
near a boundary , o f roof coverings t h a t are unl ike ly t o give adequa te p ro tec t i on 
against t h e spread o f f i re over t h e m . 

NOTE 1 The term "roof covering" is used to describe a construction that may consist 
of one or more layers of material, but does not refer to the roof structure as a whole. 

NOTE 2 The circumstances when a roof is subject to the provisions for space 
separation are explained in Clause 29, Note 1. 

NOTE 3 Subclauses 31.1 and 29.6.3 give guidance on the internal surfaces of roof 
lights as part of the internal lining of a room or circulation space; 

NOTE 4 Guidance on roofing materials is given In 31.4. 

Relevant test methods f o r t h e ex terna l f i re per fo rmance o f roo f systems are 
BS 476-3 and DD ENV 1187:2002, Test 4 . 

For restr ic t ion o f f i re spread over roofs t h e proper t ies o f a roof cover ing are on ly 
o f relevance: 

a) if t h e roo f is close enough t o a bounda ry t o be at risk o f i gn i t i on f r o m a f i r e in 
o the r bui ld ings; and 

b) in t h e vic ini ty o f a c o m p a r t m e n t w a l l , t o avo id f i re spread b e t w e e n 
compar tmen ts via a roo f cover ing (see Figure 24). 
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Figure 24 Roof covering adjoining line of compartmentation 

BRITISH STANDARD 

Key 

1 Radiation and flame impingement 

2 Roof 

3 Compartment wall 

4 Fire In adjoining compartment 

29.6.2 Separation distances 
The separat ion distance is t h e m i n i m u m distance f r o m t h e roo f (or par t o f t h e 
roo f ) t o t h e re levant boundary, wh i ch may be a no t i ona l boundary. Separat ion 
distances shou ld be as recommended in Table 7 f o r t h e appropr ia te t ype o f roo f 
cover ing and bu i ld ing use, 

NOTE Advice on fire protection of thatched buildings is available from the Dorset 
Building Control Technical Committee [15]^. 

Table 7 Separation distances for roof coverings 

Designation of covering Distance of roof from any point on relevant boundary 
of roof or part of roofA") L e S S t h a n 6 m At least 6 m At least 12 m At least 20 m 

AA, AB or AC Acceptab le Acceptable Acceptable Acceptable 

BA, BB or BC Not acceptable Acceptable Acceptable Acceptable 

CA, CB or CC Not acceptable A c c e p t a b l e 6 ' ' 0 Acceptable B > Acceptable 

AD, BD (or CD B ) ) Not acceptable A c c e p t a b l e 0 Acceptable Acceptable 

DA, DB, DC (or D D B ) ) Not acceptable Not acceptable Not acceptable A c c e p t a b l e 0 

NOTE 1 Unwired glass at least 4 mm in thickness has an AA designation. 

NOTE 2 See Table 7 for limitations on plastics roof lights. 
A ) The performance of roof coverings Is designated by reference to the test methods given in BS 476-3 (or DD ENV 1187). 
B ) Not acceptable on buildings wi th a volume of more than 1 500 m 3 . 
Q Acceptable on buildings not listed in footnote B, if part o f the roof is no more than 3 m 2 In area and is at least 1.5 m 

from any similar part, wi th the roof between the parts covered with a material of limited combustibility. 

1 > http://www.dorset-technical-committee.org.uk/reports/report1 .asp 
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29.6.3 Roof lights 
The separat ion distance f o r plastics r oo f l ights should be as r ecommended in 
Table 8 f o r t h e appropr ia te classi f icat ion. Roof l ights should be at least 1.5 m f r o m 
a compar tmen t w a l l . 

Plastics roof l ights should n o t be used in pro tec ted stairways. 

NOTE 1 When used in rooflights, a rigid thermoplastic sheet product made from 
polycarbonate or from unplasticized PVC, which achieves a Class 1 rating for surface 
spread of flame when tested in accordance with BS 476-7 or the European equivalent, 
is deemed to have an AA designation. 

The roof cover ing mater ia l su r round ing a plastics roof l i gh t should be o f l im i ted 
combust ib i l i ty f o r a t least 3 m distance. 

The designat ion o f externa l r oo f surfaces is de f ined in BS 476-3. 

Products may have upper and l ower surfaces w i t h d i f f e ren t proper t ies if t hey 
have doub le skins or are laminates o f d i f f e ren t materials, in wh ich case t h e more 
onerous distance appl ies. 

NOTE 2 The method of classifying thermoplastic materials is given in BS 9999:2008,35.1.2. 

Table 8 Separation distance for plastics roof lights 
Dimensions in metres 

Space that roof light can serve Minimum 
classification on 
lower surface A ) 

Minimum distance from any point on relevant 
boundary to roof light 

Class 3 plastics roof 
lights 

TP(a) and TP(b) plastics 
roof lights 

AD, BD, CA, DA, DB, DC, TP(a) TP(b) 
CB, CC, CD DD 

Balcony, veranda, carpor t . Class 3 6 20 
covered w a y or l oad ing bay. TP(b) N/A 6 
wh ich has a t least one longer 

TP(b) N/A 

side w h o l l y or pe rmanen t l y open 

Detached s w i m m i n g poo l Class 3 6 20 

TP(b) N/A 6 

Conservatory, domest ic garage Class 3 6 20 
or o u t b u i l d i n g , w h o l l y or TP(b) N/A 6 
pe rmanen t l y o p e n w i t h a 

TP(b) 

m a x i m u m f l o o r area o f 40 m 2 

Circulat ion s p a c e B ) (except Class 3 6 20 
a p ro tec ted sta i rway) TP(b) N/A 6 

R o o m B ) Class 3 6 ° 2 0 ° 

TP(b) N/A 6 ° 
Any space except a p ro tec ted TP(a) r ig id 6 N/A 
s ta i rway 
A ' See also the limits in Table 7. 
B > Single skin roof light only, in the case of non-thermoplastic material. 
c ' The roof light should also meet the provisions of Figure 25. 
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Figure 25 Limitations on spacing and size of plastics roof lights having a Class 3 or TP(b) lower surface 

1 

2 

Key 

1 Roof light, max. area 5 m 2, or group of roof lights amounting to 
no more than 5 m 2 

2 Not less than 3 m between any two roof lights in any direction 

30 Concealed spaces 

30.1 General 
Concealed spaces or cavities in t h e construct ion o f a bu i l d ing prov ide a ready rou te 
fo r smoke and f l a m e spread. This is part icular ly so in t h e case o f voids in, above and 
be low t h e construct ion o f a bu i ld ing , e.g. wal ls, f loors, ceil ings and roof spaces. As 
any spread o f f i re o r smoke is concealed, i t presents a g rea ter danger t han w o u l d 
a more obvious weakness in t h e fabric o f t he bu i l d ing . Provisions can be made t o 
restrict this by i n te r rup t i ng cavities wh ich could f o r m a pa thway a round a barr ier t o 
f i re , subdiv id ing extensive cavities, and closing t h e edges o f openings. 

The unseen spread o f f i re o r smoke via voids a n d cavities can be a t h r e a t t o 
occupants if i t bypasses c o m p a r t m e n t boundar ies or e lements p ro tec t ing t h e 
means o f escape. 

It can also be a t h r e a t t o f i re - f igh ters in large spaces i f i t leads t o t h e obst ruc t ion 
of t he i r l ine o f re t reat . 

A cavity in an ex terna l w a l l can behave as a chimney, accelerat ing f i re spread up a 
fagade. This can be a t h r e a t t o occupants or f i re - f igh ters i f t h e cavity is open t o t h e 
exterior. Sealed cavities are general ly no t a p r o b l e m . 

Recommendat ions f o r cavity barriers are g iven in th is clause f o r specific locations. 
The provisions necessary t o restrict t he spread o f smoke and f lames t h r o u g h 
cavities are b road ly f o r t h e purpose of subdiv id ing cavities, wh i ch could o therwise 
f o r m a pa thway a round a f i re-separat ing e lement and closing t h e edges o f 
cavities, t h e r e f o r e reduc ing t h e potent ia l f o r unseen f i re spread. 

NOTE These should not be confused with fire-stopping details; see 35.4 and Figure 26. 

Considerat ion shou ld also be g iven t o t h e const ruct ion and f i x ing of cavity barriers 
prov ided f o r these purposes and t h e extent t o wh i ch open ings in t h e m should be 
p ro tec ted . For gu idance on these issues, see 30.2. 
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Figure 26 Provisions f o r cavi ty barr iers 

Key 

1 Close top of cavity 

Subdivide extensive cavities 

Roof space 

Wall forming bedroom or protected escape routes 

Compartment wall 

Accommodation 

Compartment floor 

Floor space 

8 

9 

12 

13 

9 Ceiling space 

10 Close around openings 

11 Close around edges 

12 Accommodation 

13 Floorspace 

| | Cavity barrier (30 min integrity/15 min 
insulation as in Table 2) 

| | Fire-stopping (same fire resistance as 
compartment - not cavity barrier) 
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30.2 Provision of cavity barriers 

30.2.1 Junctions and compartment walls 
Cavity barriers shou ld be provided t o close t h e edges o f cavities, inc lud ing 
a r o u n d openings. 

Cavity barriers shou ld also be prov ided: 

a) a t t h e j unc t i on be tween an externa l cavi ty wa l l (except whe re t h e cavity w a l l 
conforms t o Figure 27) and every c o m p a r t m e n t f l oo r and compa r tmen t w a l l ; 
and 

b) a t t h e j unc t i on be tween an in terna l cavi ty w a l l (except whe re t h e cavity wa l l 
con forms t o Figure 27) and every c o m p a r t m e n t f loor, compar tmen t wa l l , or 
o the r wa l l o r d o o r assembly wh ich fo rms a f i re-resist ing barrier. 

Figure 27 Cavity w a l l exc luded f r o m prov is ions fo r cavi ty barr iers 

NOTE 7 Cavities may be dosed witb a material tbat might not conform to the various recommendations in 
Table 2 for cavity barriers. The purpose of closing the cavity is to restrict airflow within the cavity. 

NOTE 2 Cupboards for switch boards, service boxes, service panels etc. may be installed provided tbat: 

• there are no more than two cupboards per compartment; 

• the openings in the outer wall leaf are not more than 800 mm x 500 mm for each cupboard; and 

• the inner leaf is not penetrated except by a sleeve not more than 80 mm x 80 mm, which is fire-stopped. 

NOTE 3 Combustible materials may be placed within the cavity. 

Key 

1 
2 
3 
4 
5 

Section through cavity wall 

Opening 

Close cavity at top of wall (unless cavity is totally filled with insulation) 

Close cavity around opening 

Two leaves of brick or concrete each at least 75 mm thick 
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i t is i m p o r t a n t t o con t inue any c o m p a r t m e n t wa l l up t h r o u g h a ce i l ing o r roo f 
cavity t o ma in ta in t h e s tandard o f f i re resistance, the re fo re c o m p a r t m e n t wal ls 
shou ld be carr ied up f u l l storey he igh t t o a compar tmen t f l oo r o r t o t h e roo f as 
app rop r i a te (see BS 9999:2008, 32.S.2 t o 32.5.5). i t is t he re fo re no t app rop r i a te 
t o comp le te a l ine o f c o m p a r t m e n t a t i o n by f i t t i n g cavity barriers above t h e 
c o m p a r t m e n t wa l l . 

30.2.2 Protected escape routes 
For a p ro tec ted escape rou te , a cavity t h a t exists above or be l ow any f i re-resist ing 
const ruct ion because t h e const ruct ion is n o t carr ied t o f u l l storey h e i g h t or, in t h e 
case o f a t o p storey, t o t h e unders ide o f t h e roo f cover ing, should e i ther be: 

a) f i t t e d w i t h cavity barriers on t h e l ine o f t h e enclosure(s) t o t h e p ro tec ted 
escape rou te ; or 

b) f o r cavities above t h e f i re-resist ing const ruct ion, enclosed o n t h e l ower side 
by a f i re-resist ing cei l ing hav ing f ire-resistance tested in accordance w i t h 
t h e appl icable parts o f BS 476 f o r exposure above and be low t h e ce i l ing and 
wh i ch extends t h r o u g h o u t t h e bu i l d i ng , compa r tmen t o r separated par t 
(see Figure 28). 

Figure 28 Fire-resisting ceiling below concealed space 

1 

2 
1 

3 

The ceiling should: 

• have at least 30 min fire resistance; 

• be imperforate, except for an opening described in 35.4; 

• extend throughout the building or compartment; and 

• no t be easily demountable. 

NOTE 1 The national classifications do not automatically equate to the equivalent European classifications, 
therefore products cannot typically assume a European class unless they have been tested accordingly. 

NOTE 2 When a classification Includes "s3, d2 ", this means that there is no limit set for smoke production 
and/or flaming droplets/particles. 

Key 

1 Cavity 

2 Ceiling surface/product exposed to cavity - Class 1 (national) or Class C-s3, d2 or better (European) 

3 Soffit of celling - Class 0 (national) or Class B-s3, d2 or better (European) 

30.2.3 Double-skinned corrugated or profiled roof sheeting 
Cavity barriers need not be provided be tween double-skinned cor rugated or pro f i led 
insulated roof sheet ing, if the sheet ing is a mater ial o f l imi ted combust ib i l i ty and 
bo th surfaces o f t h e insulat ing layer have a surface spread o f f l ame o f a t least Class 0 
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or 1 (nat ional) or Class Cs3, d2 or bet ter (European) and make contact w i t h t h e inner 
and ou te r skins of cladding (see Figure 29). 

NOTE 1 See also BS 9999:2008, 32.5.5 regarding the junction of a compartment wall 
with a roof. 

NOTE 2 When a classification includes "s3, d2", this means that there is no limit set 
forsmoke production and/or flaming droplets/particles. 

Figure 29 Provisions for cavity barriers in double-skinned insulated roof sheeting 

The insulation should make contact with both skeins 
of sheeting. See also Figure 25 regarding the need for 
a fire break where such roofs pass over the top of a 
compartment wall. 

a) Acceptable without cavity barriers b) Cavity barriers necessary 

30.2.4 Cavities affecting alternative escape routes 
Cavity barriers m igh t be needed w h e r e corr idors are be subdiv ided t o p reven t 
a l te rnat ive escape routes be ing s imul taneous ly a f fec ted by f i re and/or smoke (see 
BS 9999:2008,17.3.11.3 and Figure 8 ) . 

30.2.5 Separation of bedrooms 
A cavity t h a t exists above or be l ow par t i t ions be tween bedrooms because t h e 
enclosures are no t carr ied t o f u l l storey he igh t , or, (in t h e case o f t h e t o p storey) t o 
t h e underside o f t h e roo f cover ing, shou ld e i ther be: 

a) f i t t e d w i t h cavity barriers o n t h e l ine o f t h e par t i t ions; o r 

b) f o r cavities above the part i t ions, enclosed on t h e lower side by a f i re-resist ing 
ceil ing wh ich extends t h r o u g h o u t t h e bu i ld ing , compar tment or separated par t . 

30.3 Construction and fixings for cavity barriers 
Every cavity barr ier should be constructed t o prov ide at least 30 min f i re resistance. 
It may be f o rmed by any construct ion p rov ided f o r another purpose i f i t meets t h e 
provisions f o r cavity barriers (see Table 3). Cavity barriers in a stud wa l l or pa r t i t i on , 
or prov ided a round openings, may be f o r m e d of: 

a) steel at least 0.5 m m th ick ; 

b) t i m b e r at least 38 m m th ick ; 

c) polythene-sleeved minera l w o o l , o r minera l w o o l slab, in e i ther case under 
compression w h e n instal led in t h e cavity; or 

d) calcium silicate, cement-based o r gypsum-based boards a t least 12 m m th ick . 

NOTE 1 Cavity barriers provided around openings may be formed by the window or 
door frame ifthe frame is constructed of steel or timber ofthe minimum thickness in a) 
or b) above as appropriate. 

A cavity barrier should, wherever possible, be t i gh t l y f i t t ed t o a r ig id construct ion 
and mechanically f ixed in posit ion. Where this is no t possible ( for example, in t h e case 
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o f a junc t ion w i t h siates, tiles, corrugated sheet ing or similar materials) t h e junc t ion 
should be f i re-stopped. Recommendations f o r f i re-stopping are given in 35.4. 

Cavity barr iers should also be f i xed so t h a t t he i r per fo rmance Is un l ike ly t o be 
made inef fec t ive by: 

1) m o v e m e n t o f t h e bu i ld ing due t o subsidence, shr inkage or t e m p e r a t u r e 
change and movement o f t h e ex terna l enve lope due t o w i n d ; o r 

2) collapse in a f i re o f any services pene t ra t i ng t h e m ; or 

3) fa i lu re in a f i r e o f the i r f ix ings (bu t see no te be low) ; or 

4) fa i lu re in a f i re o f any mater ia l o r cons t ruc t ion wh i ch they abut . (For example , 
if a suspended cei l ing is con t inued over t h e t o p o f a f i re-resist ing w a l l o r 
pa r t i t i on and direct connect ion is m a d e be tween t h e cei l ing and t h e cavity 
barr ier above the l ine o f t h e w a l l o r pa r t i t i on , p rematu re fa i lu re o f t h e cavity 
barr ier can occur w h e n t h e cei l ing collapses. However, th is m i g h t n o t arise if 
t h e ce i l ing is designed t o p rov ide f i r e p ro tec t i on o f 30 min or more. ) 

NOTE 2 Where cavity barriers are provided in roof spaces, the roof members to 
which they are fitted are not expected to have any fire resistance for the purpose of 
supporting the cavity barrier(s). 

A n y open ings in a cavity barr ier shou ld be l im i ted t o those for : 

i) doors w h i c h have at least 30 m i n f i re resistance (see 35.1) and are f i t t e d in 
accordance w i t h t h e provisions o f 35.1; 

i i) t h e passage o f pipes wh ich mee t t h e provisions in 35.4; 

i i i) t h e passage o f cables or condu i ts con ta in i ng one or more cables; 

iv) open ings f i t t e d w i t h a sui tably m o u n t e d au tomat i c f i re damper (see 
BS 9999:2008, 33.4.5); and 

v) ducts wh i ch (unless they are f i re-resist ing) are f i t t e d w i t h a sui tably m o u n t e d 
au tomat i c f i re damper w h e r e t hey pass t h r o u g h t b e cavity barrier. 

If a cavity barr ier is prov ided above a pa r t i t i on separat ing bedrooms in accordance 
w i t h 30.2.5 wh i ch do n o t need t o be f i r e resist ing par t i t ions then i) t o v) need n o t 
apply. However, openings in t h e barr ier shou ld be kep t t o a m i n i m u m and any 
penet ra t ions should be sealed t o restr ict t h e passage o f smoke. 

Materials 

Internal l inings 
A l t h o u g h they are unlikely t o be t h e f i rst materials t o igni te, t he choice o f materials 
f o r wa l l and ceilings can signif icantly af fect t h e spread o f a f i re and its rate o f g r o w t h 
and should be selected carefully. Selecting in ternal l inings fo r circulat ion spaces 
having non- f lammable characteristics t h a t can delay t h e spread o f f i re is part icular ly 
impor tan t so t h a t t he occupants' means o f escape is no t compromised. 

The internal l inings w i t h i n c i rculat ion spaces w i t h i n dwel l ings should e i ther c o n f o r m 
t o Class 1 surface spread o f f l ame in accordance w i t h BS 476-7, w h e n tested in 
accordance w i t h BS 476-6; or con fo rm t o Class C-s3, d2 w h e n tested in accordance 
w i t h BS EN 13501-1. 

The in te rna l l in ings w i t h i n o ther c i rcu la t ion spaces, inc lud ing t h e c o m m o n areas o f 
blocks o f f lats should meet na t iona l Class 0 (nat iona l ) or Class B-s3, d2 (European) . 

Small rooms o f area no t more t h a n 4 m 2 shou ld have in terna l l inings c o n f o r m i n g 
t o Class 3 (nat ional ) o r Class D-s3,d2 (European). 

NOTE Further guidance on the classification of linings together with limitations on 
their use is given in BS 9999:2008, Clause 35. 
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o . . . • • ; . „ .. .. v ; 
31.2 Suspended or stretched-skin ceilings 

The cei l ing o f a r o o m may be constructed e i ther as a suspended or s t re tched 
skin membrane f r o m panels o f a thermop las t ic mater ia l o f t h e TP(a) f l ex ib le 
classif ication, p rov ided t h a t i t is no t par t o f a f i re-resist ing ce i l ing. Each panel 
shou ld no t exceed 5 m 2 in area and should be suppor ted o n all its sides. c 

o 

09 
c 

o en 
o 

31.3 Non-combustible materials 
Non-combust ib le mater ia ls shou ld be used in t h e f o l l o w i n g s i tuat ions: 

CO 
a) ladders f o r m i n g par t o f an escape rou te in ancil lary accommoda t i on iden t i f i ed 

as h igher f i re risk; 
b) refuse chutes; 

• •• 

c) suspended ceil ings and t he i r supports whe re the und iv ided cavity exceeds 40 m 
in extent (see also BS 9999:2008, 34.3); 

d) as a sleeving w h e r e a p ipe penetrates a compar tmen t wa l l or f l o o r [see 
BS 9999:2008,33.4.17c)] ; 

e) wal ls o f a f l ue t h a t penet ra tes a compar tmen t f l oo r o r wa l l (see BS 9999:2008, 
Figure 29); 

f ) construct ion o f an open-s ided car park. 

31.4 Special roof coverings 
Special roo f ing types inc lude: 

• a i r -supported structures; 
a) •:: - • • : • • • . ••. r.: ••. • 

• f lex ib le membrane roofs; 
o ..• . ..•'. ••. ; 

• PTFE-coated roo f membranes . 
Any f lex ib le membrane cover ing a structure, o ther t han an a i r -suppor ted st ructure, 
should con fo rm t o BS 7157:1989, Annex A. 

> 
Guidance on the use o f PTFE-coated mater ia ls f o r tens ion membrane a n d simi lar 
roofs and structures is g iven in BRE Report 274 [16]. 

32 Service ducts, pipes and shafts 

05 
T5 
C 
ro 
if) 
.c 
oO 

32.1 Service shafts 
Li f t wel ls (other t han w i t h i n a p ro tec ted stairway) should be enclosed t h r o u g h o u t 
the i r he igh t w i t h f i re-resist ing const ruc t ion. 

Service shafts and o the r ver t ical ducts should be enclosed t h r o u g h o u t t he i r he igh t 
w i t h f i re-resist ing cons t ruc t ion . Service ducts should con fo rm t o BS 8313 and 
ven t i l a t ion and air cond i t i on ing duc t -wo rk should con fo rm t o 32.2. Access hatches 
f o r service shafts shou ld n o t be s i tua ted w i t h i n a means o f escape staircase unless 
p rov id ing smoke con t ro l or pressur izat ion f o r t h a t staircase. 

NOTE The penetration of fire-resisting floors by sen/ices and vertical shafts can reduce 
the safety of occupants and create points of weakness In the compartmentation of the 
building. 

Wherever practicable, services should no t be run w i t h i n c o m m o n access corr idors. 
inc luding the corr idor access f o r f i re - f i gh t ing shafts. Where th is is unavo idab le , they 
should be run in a f i re separat ing construct ion or in a secured f ire-resist ing m e t h o d . 

• 
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32.2 Installation of ductwork systems 
W h e n duc two rk systems are instal led w i t h i n a bu i ld ing it is i m p o r t a n t t h a t t h e 
d u c t w o r k does no t assist in t rans fe r r ing f i re and smoke t h r o u g h t h e b u i l d i n g and 
p u t a t risk the protected means o f escape f r o m t h e accommodat ion areas. 

A n y exhaust points should be s i ted so as n o t t o f u r t h e r jeopard ize t h e bu i l d i ng 
in t h e event of a f i re , i.e. away f r o m f i na l exits, combust ib le bu i ld ing c ladd ing or 
r o o f i n g materials, and open ings i n t o t h e bu i l d i ng . 

Ven t i l a t i on ducts, and the i r associated p lan t supply ing or ex t rac t ing a i r d i rect ly t o 
o r f r o m a protected escape rou te , shou ld n o t also serve o the r areas. A separate 
ven t i l a t i on system should be p rov ided f o r each pro tec ted stairway. 

W h e r e a duc two rk system serves m o r e t h a n one par t o f a c o m p a r t m e n t o r f i re 
separated pro tec ted escape rou te , smoke de tec to r opera ted f i re dampers shou ld 
be prov ided where d u c t w o r k enters each f i re separated or smoke separated 
sect ion of t he escape rou te . 

NOTE See BS 9999:2008, 33.4.5 for further information. 

The smoke detector opera ted f i re dampers shou ld be caused t o close i f smoke is 
de tec ted . Any duc twork passing t h r o u g h an accommodat ion space shou ld be f i r e -
resist ing, i.e. t he duc two rk shou id be constructed in accordance w i t h M e t h o d 2 or 
M e t h o d 3 g iven in BS 9999:2008, 33.4.3.3 and 33.4.3.4. 

A n y duc two rk passing t h r o u g h a p ro tec ted stairway, lobby or cor r idor w i t h o u t 
an open ing in to t ha t area shou ld be f i re-resist ing, i.e. t h e d u c t w o r k shou ld be 
constructed in accordance w i t h M e t h o d 2 o r M e t h o d 3 g iven in BS 9999:2008, 
33.4.3.3 and 33.4.3.4. 

In single sta i rway bui ld ings, t h e d u c t w o r k enclosure should be impe r fo ra te w h e r e 
i t passes t h r o u g h the s ta i rway or any p ro tec ted lobby or p ro tec ted corr idor . 

In mul t i -s ta i rway bui ld ings, d u c t w o r k access panels w i t h i n pro tec ted escape routes 
shou ld n o t reduce t h e f i re resistance o f t h e d u c t w o r k enclosure f r o m t h e inside. 

NOTE See also BS 9999:2008, 33.4.9, for information and recommendations regarding 
transfer grilles. 

W h e r e a service duct enclosure is p rov ided w i t h a level o f f i re resistance in 
accordance w i t h BS 8313, and t h e service duc t itself is also used f o r ven t i l a t i on 
purposes, any gr i l le or open ing t h r o u g h t h e enclosure f o r ven t i l a t ion purposes 
shou ld be protected by a f i re damper . 

Service pipes conta in ing tox ic o r f l a m m a b l e substances should n o t be r o u t e d in , o r 
t h r o u g h , duc twork prov ided f o r ven t i l a t i on purposes. 

32.3 Flues 
If a f l ue , o r duct conta in ing f lues o r appl iance vent i la t ion duct(s), passes t h r o u g h a 
compar tmen t wa l l or c o m p a r t m e n t f l o o r or is bu i l t in to a compa r tmen t w a l l , each 
wa l l o f t h e f lue or duct should have a f i re resistance o f at least hal f t h a t o f t h e wa l l 
o r f l o o r (see Figure 30). 
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Figure 30 Flues and c o m p a r t m e n t wa l l s a n d f loors 

Flue walls should have a resistance of at least one half of that required for the 
compartment wall or floor, and should be of non-combustible construction. 

a) Flue passing through compartment wall or floor 

4 

In each case flue walls should have a fire resistance at least one half of that required for 
the compartment wall, and should be of non-combustible construction. 

b) Flue built Into compartment wall 

Key 

1 Compartment wall or floor 

2 Flue 

3 Flue wall 

4 Compartment wall 

32 .4 Protection of pipe openings 
Pipework t h a t breaches compar tmen t wal ls and compar tmen t f loors can 
compromise compar tmen ta t i on i f f i re protect ion is no t prov ided t o t h e p ipework . 
Pipes may be constructed f r o m many d i f fe ren t materials and all these materials 
behave d i f ferent ly in a f i re s i tuat ion. The size o f t h e open ing is a major factor in the 
spread of heat and f l ame and should there fore be restricted w h e n a pipe breaches 
a compar tment wa l l or compar tmen t f loor. W h e n it is no t possible t o ma in ta in pipe 
diameters be low t h e d iameter recommended in Table 9, t hen al ternat ive methods 
of protect ion are avai lable. 

9 4 • © BSI 2011 

CTAR00000040 0102 
CTAR00000040/102



BRITISH STANDARD BS 9991:2011 

Table 9 Maximum nominal interior diameter of pipes passing through a compartment wal l / f loor 
Dimensions in mi l l imetres 

Situation Maximum nominal internal diameter 

a) Non-combustible 
mate r i a l A ) 

b) Lead, aluminium, 
aluminium alloy, PVC B ' , 
fibre-cement 

c) Any other 
material 

1) Structure (bu t n o t a wa l l 160 
separat ing bui ld ings) enclosing 
a p ro tec ted shaf t wh i ch is n o t a 
s ta i rway or a l i f t shaf t 

2) Compar tmen t wa l l o r 160 
c o m p a r t m e n t f l o o r be tween f lats 

3) Any o the r s i tua t ion 160 

110 

160 (stack p i p e ) 0 

110 (branch p i p e ) 0 

40 

40 

40 

40 
A ) A non-combustible material (such as cast iron or steel) which, if exposed to a temperature of 800 "C, wi l l not 

soften or fracture to the extent that flame or hot gas wil l pass through the wall of the pipe. 
B ) uPVC pipes conforming to BS 4514 and uPVC pipes conforming to BS 5255. 
c ) These diameters are only In relation to pipes forming part of an above-ground drainage system and enclosed as 

shown In Figure 31. In other cases the maximum diameters against situation 3) apply. 

Pipes t h a t pass t h r o u g h a c o m p a r t m e n t w a l l or c o m p a r t m e n t f l o o r (unless t h e 
p ipe is in a p ro tec ted shaf t ) , o r t h r o u g h a cavity barrier, should be in accordance 
w i t h one o f t h e f o l l o w i n g a l ternat ives. 

a) 

b) 

For p ropr ie ta ry seals o f any p ipe diameter, a p ropr ie ta ry seal ing system may 
be prov ided t h a t has been s h o w n by test t o ma in ta in t h e f i re resistance o f t h e 
wa l l , f l oo r o r cavity barr ier. 

For pipes w i t h a restr ic ted d iameter , where a p ropr ie ta ry seal ing system is 
no t used, f i r e -s topp ing may be used a round t h e p ipe (see 35.4), keep ing t h e 
open ing as small as possible. The nomina l in ter ior d iamete r o f t h e p ipe shou ld 
be no t more t h a n t h e re levant d imensions g iven in Table 9. The d iameters 
given in Table 9 f o r pipes o f mater ia l b) used in s i tua t ion 2) assume t h a t t h e 
pipes are par t o f an above -g round dra inage system and are enclosed as shown 
in Figure 3 1 . If t hey are no t , t h e smaller d iameter g iven in s i tua t ion 3) shou ld 
be used. 

c) A p ipe o f lead, a l u m i n i u m , a l u m i n i u m alloy, f ib re -cement o r PVC, w i t h a 
max imum n o m i n a l d i ame te r o f 160 m m , may be used w i t h a s leeving o f 
non-combust ib le p ipe as s h o w n in Figure 32. 

Tests carried o u t in accordance w i t h BS EN 1366-3 are specific t o service penetrat ions. 
A d hoc tests should only be used w h e r e directly relevant t o t h e app l i ca t ion . 
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Figure 31 Enclosure for drainage or water supply pipes 

BRITISH STANDARD 

gh to seal enclosure - provide 
and floor 

jh to seal enclosure - provide 
and floor 

Figure 32 Pipes penetrating structure 

1 

\ 
Key 

1 Structure 

2 Pipe specification (b) (see Table 9) 

3 Sleeve (or pipe) of specification (a) (see Table 9) 
to be In contact with pipe 

33 Glazed fire-resisting elements 

33.1 General 
The f i re resistance o f a f i re-resist ing g lazed assembly is in f luenced by a n u m b e r o f 
factors, such as: 

a) t ype o f glass and f unc t i on ; 

b) pane size and shape; 

c) g laz ing layout and number o f panes; 

d) o r ien ta t ion of t h e g lazed e lement ; 

e) f r am ing and f r a m i n g junct ions; 

f ) g laz ing seal; 

g) beads and bead f ix ings; and 

h) f i x ing o f t he assembly t o t h e suppor t s t ructure. 
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Casing 

Enclosure 

Compartment floor carried thrc 
fire-stopping between stack pip 

Intermediate floor carried throi 
fire-stopping between stack pip 

Compartment floor 

Stack pipe 

Compartment wall 
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The class o f f i re resistance o f t h e glazed e lement used in a f ire-resistant construct ion 
depends o n whe the r : 

1) t h e g lazed e lemen t is t h e r e t o prov ide t h e same level o f p ro tec t ion as t h e 
remainder o f t h e enclosure in wh ich i t is s i tuated t o act as a barr ier t o f i re 
spread; or 

2) i t is su f f i c ien t f o r t h e g lazed e lement t o p rov ide p ro tec t ion against t h e 
passage o f f lames and h o t gases (i.e. in tegr i ty , non- insu la t ion per formance) 
su f f ic ien t f o r t h e purpose o f pro tec ted escape. 

The level o f f i re resistance o f a representat ive example o f t h e g lazed e lement 
should be tes ted in accordance w i t h BS 476-22 or classified in accordance w i t h 
BS EN 13501-2. W h e r e t h e test evidence is n o t exactly t h e same as t h e g lazed 
e lement t o be insta l led (e.g. w h e r e t h e proposed glass size is greater t h a n t h a t 
tested) t h e n a No t i f i ed Body, o r an o therwise appropr ia te l y qua l i f i ed body, m igh t 
be able t o under take an assessment based o n test evidence, or an ex tended 
app l ica t ion in accordance w i t h t h e re levant CEN EXAP s tandard . Assessments 
should on ly be based on re levant and appl icable test evidence f o r t h e system 
under cons idera t ion . The proposed g laz ing design shou ld be w i t h i n t h e scope of 
t h e avai lable test evidence and t h e system shou ld be speci f ied and instal led as 
tested and classif ied. There shou ld be no changes in tes ted componen ts unless 
au tho r i zed by t h e responsible g laz ing manufac turer . 

For fagade design, f i re-resist ing glazed elements may be used at appropr ia te 
locations t o m in im ize t h e risk o f f i re spread in t h e same bu i ld ing f r o m f l oo r t o f loor, 
or on t h e same f l o o r across re-ent rant corners, by p revent ing f l ame break-out and 
break- in. The recommended distance fo r t h e app l ica t ion o f f i re-resist ing glazing 
ei ther side o f such a re-ent rant corner, or o n e i ther side o f a pro tec ted stairway w i t h 
an external g lazed wa l l , is 1 800 m m . 

NOTE 1 See SS 9999:2008, 18.2.3 for further information. 

NOTE 2 Specific guidance for all-glass constructions in atria Is given in 
BS 9999:2008, Annex fi. 

Where appl icable, glass in f ire-resisting glazed elements should con fo rm t o BS 6262-4 
fo r impact safety, BS 6180 if used in a barrier, and t h e relevant part o f BS 5234 if used 
in a par t i t ion . 

A l l f i re-resist ing glass should be marked , as a m i n i m u m , w i t h an iden t i f i ab le 
name or t r ademark , o r o the r mark, capable o f unamb iguous iden t i f i ca t ion 
t o t h e manu fac tu re r or supplier. For example, th is cou ld be a p roduc t name, 
manufacturer 's name or code. Instal lat ions should be in accordance w i t h g laz ing 
guidel ines p rov ided by t h e manufacturer , and t h e glass shou ld be instal led in 
such a w a y t h a t t h e iden t i f i ca t ion mark is visible a f te r ins ta l la t ion . App rop r i a te 
documen ta t i on t o con f i rm t h e system level o f f i re resistance shou ld be prov ided 
on comp le t i on o f t h e ins ta l la t ion. 

33.2 Limitations of non-insulating fire-resisting glazing 
Restrictions app ly t o t h e use o f non- insu lat ing f i re-resist ing g lazed elements 
because o f t h e risks t h a t they pose f r o m the i r re lat ive inab i l i ty t o p rov ide 
adequate p ro tec t ion against t ransmi t ted beat . In tb is respect t he re are f o u r 
possible hazards t o consider, even if t h e in tegr i t y o f t h e g lazed e lemen t as a f l ame 
and smoke barr ier is ma in ta ined . These are: 

a) d i rect exposure t o po ten t ia l l y h igh levels o f rad ian t hea t w i t h t h e risk o f burns 
t o exposed skin; 

b) convect ive hea t ing o f t h e atmosphere in t h e escape way ; 
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c) smou lder ing smoke genera t ion (be fo re ign i t i on ) f r o m f l oo r coverings, f i x tures 
and f i t t i ngs in t h e corr idor ; 

d) secondary i gn i t i on and f l am ing o f f i x tu res and f i t t i ngs in the escape way. 

To min imize t h e risk o f ign i t ion o f adjacent f loor ings or f l oo r coverings, 
non- insulat ing glazed areas in f ire-resist ing structures should be at least 100 m m 
above f loo r level. The risk of smoulder ing combust ion before f laming occurs can 
also be he ightened on the nominal ly pro tec ted side o f non-insulated g laz ing under 
developed f i re condi t ions. It m igh t the re fo re be appropr ia te t o raise the l im i t ing 
he ight above f loor level fo r non- insulated f i re-resist ing glass (e.g. f r om 100 m m 
t o a t least 500 mm) t o minimize t h e risk o f smoke genera t ion in the escape rou te 
a f fec t ing safe escape or f i re - f igh ter access, depend ing on t h e ant ic ipated f i re load 
and escape condi t ions. 

Glazed elements t h a t are f ire-resist ing in te rms o f in tegr i ty on ly (i.e. non- insu la t ing) 
should be in accordance w i t h t h e l imi ta t ions g iven in Table 10. 

In t h e case o f houses, glazed elements t h a t are f i re-resist ing in terms o f in tegr i ty 
on ly may be used in f ire-resist ing screens and in doo r panels and fan l ights f o r f i re 
and smoke separat ion on the basis t h a t escape t o a place o f u l t imate safety outs ide 
t h e bu i ld ing is relat ively short and direct compared w i t h o ther bu i ld ing types. 

In t h e case o f bui ld ings conta in ing f lats or maisonet tes, g lazed elements t h a t are 
f i re-resist ing in terms o f in tegr i ty on ly shou ld c o n f o r m t o t h e l imi ta t ions g iven in 
Table 10, app rop r ia te t o the i r pos i t ion f o r f i re and smoke separat ion on t h e basis 
t h a t escape t o a place of u l t ima te safety outs ide t h e bu i l d i ng is relat ively short and 
di rect compared w i t h o ther bu i ld ing types. 

NOTE 1 For mixed-use buildings, see BS 9999:2008, Table 29. 

Glazed e lements t h a t are f i re-resist ing in te rms o f b o t h in tegr i ty and insulat ion t o 
t h e requ i red level may be used w i t h o u t rest r ic t ion. 

NOTE 2 See BS 9999:2008,21.2, regarding fire-fighting shafts. 

Similar considerat ions also govern t h e use o f in tegr i t y w i t h insulat ion f i re-resist ing 
g lazed elements, instead o f in tegr i t y on ly f i re-resist ing glazed elements, f o r t h e 
p ro tec t ion o f p roper ty against f i re , w h e n f i re exposure may be p ro longed . 

33.3 G lazed screen separating protected shaft from lobby or 
corridor 
A non- insu la ted f ire-resist ing g lazed screen may be incorporated in t h e enclosure 
t o a p ro tec ted shaf t be tween a stair and a lobby or cor r idor wh ich is en te red f r o m 
t h e stair if t h e f o l l o w i n g condi t ions are sat isf ied: 

a) t h e s tandard o f f i re resistance f o r t h e stair enclosure is no t more t h a n 60 m i n ; 
and 

b) t h e g lazed screen: 

1) has at least 30 min f i re resistance in te rms o f in tegr i ty ; and 

2) meets t h e l imits on areas o f non- insu la ted g laz ing given in Table 10; 

c) t h e lobby or corr idor is enclosed t o a t least a 30 min s tandard. 
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Table 10 Limitations on non-insulating fire-resisting glazed elements installed in buildings containing 
flats or maisonettes 

Position of glazed element Maximum total glazed area 

Fire-resisting Any leaf of a fire 
\A/all« ' 
wans 

door 8 ) 

Part o f t h e enclosure o f a p ro tec ted ent rance hal l or In f i xed fan l i gh ts Un l im i ted above 
pro tec ted land ing w i t h i n a f l a t or maisonet te on ly 1.1 m in he igh t 

RptXA/ppn a f|a+ nr mAKr>npt1"P anrl a nrn+pr+prl InhKv/ a LJC LVVCCI ia i la L II toiaut I C L L C aiiu a yji \j LCV.LCU I uy, a Mil Nil Mil 
INI! 

c o m m o n corr idor or a p ro tec ted s ta i rway 

Between a protec ted lobby o r c o m m o n cor r idor and a Un l im i t ed above Un l im i ted above 
c o m m o n stair n 1 m in hp inh t 

\Jm 1 III III l ldUI IL 
n 1 m in hp inht 
\J, \ III III i ldUIIL 

Subdiv id ing corr idors 1 In 1 iml+c-l alt̂ -ix/a VJ 11II r IU LtrU dUUVc UillnlllLcU dUUVt: 

0.1 m In he igh t 0.1 m in he igh t 

Be tween a protec ted lobby o r an in te rna l c o m m o n corr idor Un l im i t ed above Un l im i ted above 
and a communa l lounge, a c o m m o n amen i t y area or a l o w 1.1 m in he igh t 1.1 m in he igh t 
vo l tage or ex t ra- low vo l tage service ins ta l la t ion r o o m 

Between a common stair and anci l lary accommodat ion Ni l Nil 

Be tween an escape rou te and a h igher f i r e risk area of Nil Nil 
anci l lary accommodat ion 

Between a dwe l l i ng and an o p e n access balcony w i t h escape Un l im i t ed above Un l im i ted above 
in one d i rect ion on ly 1.1 m in he igh t 1.1 m in he igh t 

The size of individual panes of glass making up the permitted total glazed area should be limited to sizes that 
have been satisfactorily demonstrated to conform to the integrity criterion for an appropriate duration under 
test. Similarly, any mullions or transoms, especially between adjacent glazed elements, should also be proven. 
The suitability of any door with respect to incorporating fire-resisting glass should be established before glazing. 
Moreover, not all doors can be glazed without affecting the integrity of the door assembly. 

33.4 Glaz ing and the effects of sprinklers 
Sprinklers reduce bo th the g row th and the size o f a f i re . It m igh t be possible ei ther t o 
reduce t h e required f i re resistance of an e lement o f g laz ing, or t o use non-insulated 
f i re resisting g laz ing, where sprinklers are f i t t e d . This should be subject t o a risk 
assessment, wh ich should include an assessment o f all t h e elements o f t h e glazing 
system, t h e protect ion o f fered by t h e sprinklers, and the crit ical i ty o f t h e e lement o f 
glaz ing t o t h e f i re safety o f t h e bui ld ing. 

W h e r e sprinklers are prov ided t o direct ly p ro tec t an e lemen t o f g laz ing, t hen th is 
shou ld also be inc luded in t h e assessment. 

34 Active fire curtain/barrier assemblies 
Act ive f i re cur ta in /barr ier assemblies used in l i fe safety and proper ty p ro tec t ion 
appl icat ions can be hor izonta l , vert ical or ang led . For example , in certain end-use 
appl icat ions, these could be used in place o f f i r e doors, non- loadbear ing wal ls, 
non - l oadbear ing ceil ings and glazed e lements . 

NOTE 1 The type of active fire curtain/barrier assembly permitted In a fire-resisting 
construction depends on whether the barrier needs to afford the same protection as 
the remainder ofthe enclosure in which it is situated, or whether it is only necessary for 
the fire barrier to afford protection against the passage of flames, hot gases and smoke 
at ambient temperatures. 
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Act ive f i re curta in/barr ier assemblies in dwe l l ings should: 

a) be deployed by an app rop r i a te au toma t i c f i re detector ; 

b) be capable of mul t i -s tage d e p l o y m e n t t o in i t ia l ly act as a smoke bar r ie r 
re levant t o the risk, w h e r e deemed necessary; 

c) have emergency retract bu t tons re levant t o t h e risk; 

d) have bu i l t in an t i -obs t ruc t ion detectors, f u l l coverage o f area t o p reven t 
f u r n i t u r e be ing pos i t ioned in t h e barr ier 's pa th ; 

NOTE 2 These need to have timers set for a maximum of 10 min. 

e) have controls and associated w i r i n g t h a t is appropr ia te t o t h e risk and t ype ; 

f ) have dep loyment speeds in rang ing b e t w e e n 0.06 m/s and 0.15 m/s; 

g) achieve the same standard o f smoke separat ion as t h e e lemen t o f s t ruc ture 
be ing replaced; 

h) have automat ic mon th l y tes t ing and logg ing ; 

i) have mon i to r i ng o f t h e ba t te ry cond i t i on ; 

j ) have display panels hav ing visual and aud ib le provision t o : 

1) indicate any faul ts ; and 

2) indicate if t h e batter ies ( for emergency retract) need rep lac ing. 

NOTE 3 Further information regarding fire curtain/barrier assemblies can be found 
in PAS 121. 

35 Openings 

35.1 Fire doors 

35.1.1 General 
Doors in f i re-separat ing e lements are one o f t h e most impo r tan t features o f a 
f i re p ro tec t ion strategy, and i t is i m p o r t a n t t o select a f i re door t h a t is su i tab le 
f o r its in tended purpose. They are no rma l l y self-closing unless they g ive access 
t o cupboards or service risers, in wh i ch case t hey should be kep t locked. The 
re l iab i l i ty o f a f i re door, especially in heav i ly - t ra f f icked places, can be imp roved by 
ho ld -open devices tha t release t h e d o o r au tomat ica l l y in response t o a f i r e . 

Fire doors have at least one o f t w o func t ions : 

a) t o protect escape routes f r o m t h e effects o f f i re so t h a t occupants can reach a 
f i na l exit ; 

b) t o protect occupants, f i re - f igh te rs and t h e contents and/or s t ructure o f a 
bu i ld ing by l imi t ing t h e spread o f f i r e . 

Fire doors need t o have a cer ta in level o f in tegr i t y b u t they do no t usually need 
t o be insulated, as there is no f i re load immed ia te l y next t o a doo r (it is no rma l l y 
pa r t o f a circulat ion route) f o r f i r e t o spread by contact w i t h t h e doo r surface. 
However, if f i re doors are no t insulated t he re needs t o be some l im i ta t i on on t h e 
p ropo r t i on of doo rway open ings in c o m p a r t m e n t wal ls and , w i t h t h e except ion o f 
wal ls less t han 5 m in leng th , no more t h a n 2 5 % o f t h e length o f a c o m p a r t m e n t 
w a l l should consist o f door open ings . 

35.1.2 Installation 

The fa i lu re o f doors under f i re cond i t ions usually occurs e i ther at t h e gap b e t w e e n 
t h e doo r and the f rame, or at one or more o f t h e points whe re bu i ld ing ha rdware 
is f i xed (part icular ly at t h e hinges or lock posit ions) or, in the case o f g lazed doors. 
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at t h e l ine o f t h e junc t ion be tween t h e g lazed area and t h e rest of t h e door. For 
th is and o the r reasons, i t is par t icu lar ly i m p o r t a n t t o ensure t h a t doors insta l led o n 
site c o n f o r m , in dimensions and w o r k m a n s h i p , t o t h e manufacturer 's speci f icat ion 
f o r t h e approp r ia te f i re resistance test report/assessment. Doors should be h u n g 
t o ensure a g o o d f i t t o t h e f rame w h e n closed and t h e junc t ion be tween d o o r 
assembly and sur round ing st ructure shou ld be adequate ly sealed. 

NOTE 1 Recommendations for the specification, installation and maintenance of 
hinged or pivoted pedestrian fire doors are given in BS 8214. 

Security requ i rements should n o t over r ide t h e need t o prov ide adequa te means o f 
escape. A l l security locks and/or devices f i t t e d t o a dwe l l i ng entrance or a l te rna t i ve 
ex i t doo r should be openab le f r o m t h e inside by a single manual ope ra t i on n o t 
requ i r ing t h e use o f a key. 

In tegra ted e lements such as locks, le t ter plates and security viewers shou ld n o t 
reduce t h e f i re resistance o f t b e door. 

NOTE 2 Advice on the selection of door furniture and the positioning and size of 
cut-out is available from the Association of Builders' Hardware Manufacturers' "Code 
of practice for hardware essential to the optimum performance of fire-resisting timber 
doorsets" [ 17] and the Door and Hardware Federation and Guild of Architectural 
Ironmongers' "Code of practice for fire and escape doors" [18]. 

Doors f o r m i n g par t o f t he means o f escape f r o m , and w i t h i n , t h e bu i l d i ng shou ld : 

a) be f i t t e d on ly w i t h s imple fastenings t h a t can be opera ted f r o m t h e escape 
side o f t h e door w i t h o u t t h e use o f a key; 

b) be h u n g clear of any change o f f l o o r level; 

c) be h u n g so t h a t they do n o t reduce t h e ef fect ive w i d t h o f any escape r o u t e 
across a land ing ; 

d) if open ing i n to a corr idor, be recessed t o t h e fu l l w i d t h o f t h e door ; 

e) w h e r e h u n g t o swing b o t h ways (doub le swing) , o r subdiv id ing corr idors, be 
p rov ided w i t h a m i n i m u m o f a vision pane l ; 

NOTE 3 For further information, see BS 8300. 

f ) open t o an angle no t less t han 90°. 

35 .1 .3 Fire resistance 
NOTE 1 Fire authorities and insurance companies might require a higher fire 
performance than that recommended in this British Standard. 

NOTE 2 Guidance of performance appropriate to insurance requirements can be found 
in the LPC design guide for the fire protection of buildings [19]. This addresses the use of 
uninsulated doors and criteria for longevity and robustness in normal usage. 

In any dwe l l i ng , t he m i n i m u m f i re resistance shou ld be FD 30 fo r a f i re d o o r 
f o r m i n g par t o f t h e enclosure o f any o f t h e f o l l o w i n g : 

a) a p ro tec ted escape rou te w i t h i n a house; 

b) a p ro tec ted entrance hall w i t h i n a f l a t ; 

c) a p ro tec ted entrance hal l and land ing w i t h i n a maisonet te ; 

d) a pa r t i t i on separat ing l iv ing and s leeping accommoda t ion . 

For o the r locations, t he f i re resistance o f f i re doors should be no t less t h a n t h e va lue 
g iven in Table 11 fo r t he appropr ia te locat ion. Unless o therwise recommended , t h e 
f i re resistance should in all cases be n o t less t han 30 min f r o m ei ther side, except in 
t h e case o f doors t o l i f t wel ls, w h e r e t h e f i re resistance only needs t o be f r o m t h e 
land ing side. 

NOTE 3 In Table 11, where a fire door also needs to provide smoke control it has 
the suffix "S". 
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Table 11 Provisions for fire doors 
Values in minutes 

Position of door Minimum fire resistance of door in terms 
of integrity*' 
1 J | | l- t~ AMO+MVJ in 
w n e n tested in When tested in 
arrordanri* with acrordanre wi th 
B S 476-22 B ) B S E N 1634-1 

1 In a c o m p a r t m e n t wa l l separat ing bu i ld ings As f o r t h e wa l l in wh ich As f o r t h e w a l l in w h i c h 
d o o r is f i t t e d , bu t no t t h e doo r is f i t t e d , b u t 
less t h a n 60 min n o t less t h a n 60 m in 

2 In a c o m p a r t m e n t w a l l : 

a if it separates a f l a t f r o m a space in FD 3 0 5 ° E 30 S a

c > 

c o m m o n use 

b enclosing a p ro tec ted shaft f o r m i n g a FD 3 0 5 ° E 30 S a

c > 

sta i rway s i tuated who l l y o r part ly above t h e 
ad jo in ing g r o u n d 

c enclosing a pro tec ted shaft f o r m i n g a s ta i rway Hal f t he per iod o f f i re Half t h e pe r iod o f f i re 
not descr ibed in 2b) resistance o f t h e wa l l resistance o f t h e wa l l 

in wh i ch i t is f i t t e d bu t in w h i c h i t is f i t t e d b u t 
n o t less t h a n 30 min and n o t less t h a n 30 m in 
w i t h suf f ix S c ' m i n i m u m and w i t h 

suf f ix S a

c ) 
dD) enclosing a p ro tec ted shaft f o r m i n g a l i f t or Hal f t he per iod o f f i re Half t b e pe r i od o f f i re 

service shaf t resistance o f t h e wa l l in resistance o f t h e wa l l in 
wh ich it is f i t t e d bu t no t wh i ch i t is f i t t e d b u t n o t 
lace +rian Qn mir\ lace 50 mill IcSS Lliall 3U llllil 

e not descr ibed in 2a), 20), 2c) or 2d) As f o r t h e wa l l i t is As f o r t h e w a l l i t is 
Titxea in, uux wicn S U T T I X •fittoH In hi it arlrl Q 0 TiXLCd in, UUL dUU ->a 

S if t h e doo r is used f o r if t h e d o o r is used f o r 
progressive hor izonta l progressive ho r i zon ta l 
evacuat ion evacuat ion 

3 In a c o m p a r t m e n t f l o o r As f o r t h e f l oo r in wh ich As f o r t h e f l oo r in wh i ch 
i t is f i t t e d it is f i t t e d 

4 Forming par t o f t h e enclosure of: 

a a p ro tec ted s ta i rway (except whe re described FD 3 0 5 ° E 30 S a

c ' 
in i tem 10) 

b the separat ion be tween upward and FD 305 c ' E 30 S a

c ' 
d o w n w a r d f l i gh ts o f a basement stair 

l i f t shaf t , w h i c h does no t f o r m a pro tec ted FD 30 E 3 0 
shaft in 2b) , 2c) or 2d) 

5 Forming par t o f t h e enclosures of: 

a a p ro tec ted lobby approach (or p ro tec ted FD 3 0 5 ° E 30 S a

c ) 

corr idor) t o a stairway, except fo r a f i re ­
f i g h t i n g stair 

b any o the r p ro tec ted corridor, or FD 305 c ' E 30 S a

c ' 

c a p ro tec ted lobby approach t o a l i f t shaf t FD 30S C ) E 30 S a

c ) 
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Table 11 Provisions for fire doors (continued) 
Values in minutes 

Position of door Minimum fire resistance of door in terms 
of integrity*' 

W h e n tested in 
accordance with 
BS 476-22 B ) 

When tested in 
accordance wi th 
BS EN 1634-1 

6 Forming par t o f t h e enclosures of : 

a evacuat ion l i f ts o r refuges, except f o r l i f t 
land ing doors 

FD 3 0 S C ) E 30 S a

c ) 

b D) evacuat ion l i f ts, w h e r e t h e door is a l i f t 
land ing d o o r 

F D 3 0 E30 

7 A f f o r d i n g access t o an external escape rou te FD 30 E 30 

8 Subd iv id ing : 

a corr idors connec t ing a l ternat ive exits FD 3 0 S C ) E 3 0 S a

c ) 

b dead-end por t ions o f corr idors f r o m t h e 
rema inder o f t h e cor r idor 

FD 3 0 S C ) E 30 S a

c ) 

9 Any door : 

a w i t h i n a cavity barr ier F D 3 0 E 3 0 

b f o r m i n g par t o f t h e enclosure t o a c o m m u n a l 
area in shel tered housing 

FD 3 0 S C ) E 30 S a

c ' 

10 Any doo r : 

a f o r m i n g par t o f t h e enclosure t o a p ro tec ted 
ent rance hall or p ro tec ted landing in a f l a t 

F D 3 0 E 3 0 

b w i t h i n any o the r f i re-resist ing construct ion FD 30 E 30 
in d w e l l i n g accommoda t ion no t described 
e lsewhere in th is t ab le 

NOTE 1 For fire-fighting shafts, see C/ause 19, Clause 26 and BS 9999:2008. 21.2. 

NOTE 2 The national classifications do not automatically equate with the equivalent classifications in the 
European column, therefore products cannot typically assume a European class unless they have been tested 
accordingly. 

NOTE 3 For the separation between upward and downward flights of a basement stair (item 4 b), see 
BS 9999:2008, Section S. 
A ) Fire doors are designated by reference to their recommended performance (in minutes) for integrity only, and 

whether they need to retard the passage of smoke at ambient temperature. The need t o include insulation as 
part of the specification is dependent on the function of the door. For example, reference FD 60 is to a door that 
should achieve not less than 60 min integrity when tested in accordance wi th BS 476-22 or BS EN 1634-1. 

B ) Or wi th BS 476-8, in respect of items tested or assessed prior to 1 January 1988. 
c ) See 35.1.7. 
D ) Lift doors tested to the appropriate fire resistance in accordance w i th BS EN 81-58 may also be used. 

Two doors in series o f ha l f t h e level o f f i re resistance o f a c o m p a r t m e n t w a l l may 
be used instead o f a single door , p rov ided t h a t ne i ther of t h e t w o doors has a f i re 
resistance of less t h a n 30 m in and each doo r Is capable of closing t h e o p e n i n g . In 
such a case, if t h e o p e n i n g is p rov ided as a means of escape, bo th doors shou ld 
be self-closing. Ne i ther shou ld be a shutter, bu t one of t h e m may be f i t t e d w i t h a 
self-closing device and be he ld open by a fus ib le l ink if t h e o ther d o o r is capable o f 
be ing easily opened by h a n d . 
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Where a f i re resistance per iod in excess o f 60 m in is t o be achieved by t h e use o f 
t w o doors in series, t h e incorpora t ion o f mater ials sensit ive t o t h e r m a l shock, such 
as glass, shou ld be avo ided unless test evidence is avai lable t o suppor t t h e use o f 
these mater ia ls. 

35.1.4 Glazing in fire doors 
Where g lazed e lements in f i re-resist ing enclosures and doors are on ly able t o meet 
t h e re levant pe r fo rmance in terms o f in tegr i ty (i.e. t hey are unab le t o meet the 
re levant pe r fo rmance in terms o f insulat ion), t h e use o f glass should be l im i ted in 
accordance w i t h Clause 33. 

35.1.5 Lift landing doors 
Where l i f t landing doors need t o be f i re doors, they should achieve t h e appropr ia te 
level o f f i re resistance in terms o f integr i ty (see Table 2 and Table 11) w h e n tested in 
accordance w i t h BS 476-22 or BS EN 1634-1 or BS EN 81-58. 

Imper fo ra te steel panel l i f t land ing doors are acceptable, p rov ided t h a t all o f t h e 
f o l l o w i n g cr i ter ia are met : 

a) they are n o t d i rect ly exposed t o the effects o f f i re t h r o u g h a f i re-resist ing 
lobby d o o r w a y t o t h e accommodat ion ; and 

b) t h e s t ructure o f t h e l i f t lobby, inc luding its f loor , is o f non-combust ib le 
const ruc t ion; and 

c) t h e lobby conta ins no s igni f icant f i re load and its w a l l and cei l ing l inings are 
classified as Class 1 w h e n tested in accordance w i t h BS 476-7 or European 
Class C-s3, d2 ; and 

d) t h e l i f t car is o f substant ia l ly non-combust ib le const ruc t ion . 

35.1.6 Closure systems 

35.1.6.1 Se l f -c los ing d e v i c e s 

Fire doors can on ly opera te correct ly if they are fu l l y closed a t t h e t i m e o f f i re . It 
is, t he re fo re , no rma l l y necessary f o r t h e m t o be f i t t e d w i t h a self-closing device. 
Fire doors, except those lead ing t o a cupboard or service duc t ( b o t h o f wh ich are 
normal ly kep t locked shut) and w i t h the except ion o f l i f t l and ing doors, should be 
f i t t e d w i t h a self-closing device (other t han r is ing-but t hinges) t h a t shou ld : 

a) be o f a t ype t h a t canno t readi ly be disconnected or immob i l i zed and does no t 
embody a mechanical ho ld -open faci l i ty unless it au tomat i ca l l y releases the 
doo r in a f i re s i tua t ion (see 35.1.6.2); and 

b) overr ide any latches f i t t e d t o the door, or in t h e absence o f a sui table latch or 
o the r posit ive device f o r ho ld ing the doo r shut in its f r ame , be o f a t ype t h a t 
w h e n tested in accordance w i t h BS 476-22 or BS EN 1634-1 is shown t o be able 
t o ho ld t h e doo r closed in t h e f rame f o r a suf f ic ient per iod o f t i m e f o r the 
closing ro le t o be t aken over by a therma l l y act ivated seal ing device (e.g. an 
in tumescent seal), o r t h r o u g h o u t the fu l l per iod o f exposure if such seals are 
no t i nco rpora ted ; and 

c) f o r sw ing doors, con fo rm t o BS EN 1154. 

Self-closing f i re doors are more l ikely t o be p ropped o p e n , and thus rendered 
inef fect ive, by t h e occupants o f a bu i ld ing if t h e doors are regarded as an 
imped imen t t o access. Poorly specif ied self-closing devices can make f i re doors 
v i r tua l ly impassable t o some people , e.g. whee lcha i r users and those w i t h l im i ted 
upper body s t reng th . Door closer forces should be l im i ted t o t h e m i n i m u m 
necessary t o close t h e door rel iably and effect ively. 
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If t h e force needed t o open a d o o r o n a c i rculat ion rou te exceeds 30 N, o r if an 
au tomat ic self-closing device w o u l d be considered a h indrance t o t h e occupants o f 
t h e bu i ld ing , t h e n ho ld -open devices con fo rm ing t o 35.1.6.2 shou ld be used. 

Self-closing devices need n o t be prov ided on f i re doors w i t h i n a dwe l l i ng , f l a t or 
maisonet te, except be tween an a t tached or in tegra l d w e l l i n g and on t h e doo r 
be tween a f l a t and c o m m u n a l areas. 

NOTE 1 BS 8300 states that, for most disabled people to have independent access 
through single or double swing doors, the opening force, when measured at the 
leading edge of the door, should be not more than 30 N from 0" (the door in the 
closed position) to 30" open, and not more than 22.5 N from 30° to 60° of the opening 
cycle. BS 8300 also gives more detailed guidance on the design of buildings and their 
approaches to meet the needs of disabled people. 

NOTE 2 The opening force can be checked using a plunger-type force measuring 
instrument. Where measurements cannot be taken at tbe leading edge, they may be 
taken at a point on the face of the door up to 60 mm from the leading edge, a position 
approximately in line vertically with the spindle of a lever handle or the centre line of 
a pull handle or push plate. In which case the opening force limits can be increased 
by approximately 2 N. The accuracy of force measuring instruments available on 
the market varies and there are inherent difficulties in measuring forces on site. It is 
recognized, therefore, that any measurements are subject to a degree of imprecision 
which could give rise to variations of between 2 N and 3 N. 

35.1.6.2 Ho ld -open d e v i c e s 

Hold-open devices are used e i ther t o ho ld a f i re door in t h e open pos i t ion , against 
t h e act ion o f a d o o r closer, or t o a l l ow it t o swing freely, au tomat i ca l l y releasing 
t h e closing mechanism in a f i re s i tua t ion . Fire doors may be he ld o p e n by one of 
t h e f o l l o w i n g : 

a) a fus ib le l ink o r hea t detec tor (unless t h e door is f i t t e d in an o p e n i n g prov ided 
as a means o f escape, o r t o pro tec t a means o f escape); 

b) an au tomat i c release mechanism actuated by an au toma t i c f i re de tec t ion and 
a larm system; 

c) a de layed closing device w i t h t h e delay adjusted n o t t o exceed 25 s. 

The au tomat i c release mechanism should a l l ow t h e d o o r closing device t o resume 
its self-closing f u n c t i o n in t h e event o f one or more o f t h e f o l l o w i n g : 

a) t h e de tec t i on o f smoke by sui table au tomat i c appara tus ; 

b) t h e de tec t i on o f heat o r smoke by any in-bu i l t sensing device; 

c) fa i lu re o f t h e p o w e r supply; 

d) opera t ion o f t h e f i re a la rm system; 

e) local manua l ope ra t i on ; 

f ) if t h e fac i l i ty is p rov ided, a manua l opera t ion a t a cent ra l con t ro l po in t . 

NOTE 1 BSEN 1155 specifies requirements for separate hold-open devices and also 
for hold-open mechanisms incorporated in a door closer. Devices manufactured in 
accordance with BS EN 1155 can hold a swing door at a fixed position or can allow the 
door to swing freely. BS 5839-3 specifies requirements for certain automatic release 
mechanisms intended to hold open (or closed) fire protection equipment, such as fire 
doors, fire shutters, fire dampers, etc., which are outside the scope of BSEN 1155. 

NOTE 2 BS 7273-4 gives recommendations for the design, installation, commissioning 
and maintenance of electrical control arrangements for actuation of mechanisms that 
unlock, release or open doors in the event of fire. 

©BSI 2011 • 105 

CTAR00000040 0113 
CTAR00000040/113



BRITISH STANDARD 

Smoke sealing of fire doors 
A f i re doo r t h a t is needed t o resist t h e passage o f smoke a t amb ien t t empera tu re 
condi t ions, i.e. f i re doors having t h e suf f ix S (see 35.1.3 and Table 11), should ei ther: 

a) have a leakage rate no t exceeding 3 m 3 / h per met re , w h e n tested in 
accordance w i t h BS 476-31.1 w i t h t h e th resho ld t a p e d and subjected t o a 
pressure o f 25 Pa; or 

b) mee t t h e classif ication requ i rement o f S a w h e n tested in accordance w i t h 
BSEN 1634-3. 

W h e n instal led, t h e th resho ld gap should , w h e r e pract icable, be sealed by a 
( f lexib le edge) seal e i ther w i t h a leakage rate n o t exceeding 3 m 3 / h per met re 
a t 25 Pa, or just contac t ing t h e f loor , g iv ing an even contact w i t h the f l oo r b u t 
n o t exh ib i t i ng s igni f icant increased f r i c t iona l forces t h a t cou ld in ter fere w i t h t h e 
closing act ion o f t h e door. Whe re th is is impract icable, t h e th resho ld gap should 
n o t exceed 3 m m a t any po in t . 

NOTE 1 When other methods of smoke control are provided in buildings, e.g. 
pressurization, the smoke control criteria for doors might not be applicable, depending 
on the design of the system, and in particular the air flow path(s). 

NOTE 2 Smoke leakage control can be applied to non-fire-resisting doorsets. 

Building hardware 
Bui ld ing ha rdware used on f i re-resist ing doors can s ign i f icant ly af fect t he i r 
per fo rmance in t h e event o f a f i re . 
NOTE Specific guidance is available in the DHF/GAI "Code of practice - Hardware for 
fire and escape doors" [18], General guidance Is given in BS 8214. A "Code of practice 
for fire-resisting metal doorsets" is given in DHFpublication CP 101/2 [20]. 
Unless shown t o be satisfactory w h e n tested in accordance w i t h BS 476-22 or 
BS EN 1534-1, no par t o f a h inge on wh i ch any f i r e door is h u n g , and wh ich 
provides t h e means o f suppor t a t t h e h a n g i n g edge, shou ld be made e i ther o f 
combust ib le mater ia l or of non-combust ib le mater ia l hav ing a me l t ing po in t o f 
n o t less t h a n 800 "C. 

A l l i tems o f ha rdware f o r use on f i re doors shou ld be sui table f o r t he type o f d o o r 
t o wh i ch t hey w i l l be f i t t e d . 

Fire door signage 
Al l f i re doors o ther t h a n l i f t entrance doors should be marked w i t h the appropr ia te 
f i re safety sign con fo rm ing t o BS ISO 3864-1 accord ing t o w h e t h e r the door is: 

a) t o be kep t closed w h e n no t in use; 

b) t o be kep t locked w h e n no t in use; or 

c) he ld open by an au tomat ic release mechanism. 

Fire doors t o cupboards and t o service ducts shou ld be marked on the outs ide. A l l 
o the r f i re doors should be marked on b o t h sides. 

NOTE Lift entrance doors do not need to be marked. 

Shutter assemblies 
Shut ter assemblies across a means o f escape shou ld be released only by a heat 
sensor, such as a fusib le l ink or electric hea t detector , in t h e immedia te v ic in i ty o f 
t h e door. Closure o f shutters in such locat ions should n o t be in i t ia ted by smoke 
detectors or a f i re a larm system, unless t h e shu t te r is also in tended t o act as a 
smoke cur ta in . 
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Shut ter assemblies shou ld achieve t h e approp r ia te level o f f i re resistance in terms 
o f i n teg r i t y (see Table 2 and Table 11) w h e n tested in accordance w i t h BS 476-22 or 
BSEN 1634-1. 

35.3 Access panels 
Access panels should be o f a construct ion t h a t has a t least t h e same f i re resistance 
as t h e e lemen t t h e y f i t i n to . This can be achieved by hav ing : 

a) t h e recommended f i re resistance f r o m b o t h sides; o r 

b) an au toma t i c hea t act ivated sealing device, w h i c h in t h e event o f f i re w i l l 
close t h e open ing t o ma in ta in the f i re resistance recommended f o r t h e 
c o m p a r t m e n t w a l l o r f loor . 

35.4 Fire-stopping 

35.4.1 G e n e r a l 

W h e n a bu i l d i ng service passes t h r o u g h a c o m p a r t m e n t w a l l or f l oo r there can be 
an imper fec t i on o f f i t , wh i ch results in gaps in t h e wal ls b e t w e e n compar tments . 
This presents a risk o f a l l ow ing smoke and f l ame t o breach a compa r tmen t wa l l 
via these gaps. It is t he re fo re necessary t o f i l l these gaps w i t h a mater ia l t h a t w i l l 
restr ict t h e passage o f smoke and f lame. Various mater ia ls can be used, b u t cer ta in 
mater ia ls are more sui ted t o certain appl icat ions. 

35.4.2 A p p l i c a t i o n s 

Joints b e t w e e n e lements t h a t serve as a barr ier t o t h e passage o f f i re should be 
f i re -s topped and al l open ings fo r pipes, ducts, condui ts o r cables t o pass t h r o u g h 
any par t o f an e lemen t t h a t serves as a barr ier t o t h e passage o f f i re should be: 

a) kep t as f e w in number as possible; 

b) kep t as small as pract icable; and 

c) f i re -s topped (wh ich in t h e case o f a f l ue or duc t , shou ld a l l o w the rma l 
m o v e m e n t ) . 

35.4.3 P r o d u c t s a n d m a t e r i a l s f o r f i r e - s t o p p i n g 

The select ion of products and materials used f o r f i re -s topp ing should take account 
of t h e size and na tu re o f t h e gap and any an t i c ipa ted d i f f e ren t i a l movement . 

Propr ie tary f i re -s topp ing and sealing systems ( inc lud ing those designed f o r service 
penet ra t ions) are avai lable and may be used p rov ided t h a t t h e y achieve t h e 
app rop r i a te level of f i re resistance (see Table 2) w h e n tes ted in accordance w i t h 
BS 476-22 or BSEN 1634-1. 

In t h e case w h e r e m i n i m u m d i f fe ren t ia l m o v e m e n t is an t i c ipa ted and w h e r e t h e 
gap does n o t exceed 25 m m , t h e f o l l o w i n g f i re -s topp ing mater ia ls may be used 
w i t h o u t specific test evidence: 

a) cement mor ta r ; 

b) gypsum-based plaster; 

c) cement or gypsum-based vermicu l i te /per l i te mixes. 
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To ma in ta in t h e physical in tegr i t y o f f i re -s topp ing , i t should be re in forced w i t h (or 
suppor ted by) non-combust ib le mater ia ls, or mater ia ls o f l im i ted combust ib i l i ty , in 
t h e f o l l o w i n g circumstances: 

1) in all cases whe re the gap b e t w e e n e lements t h a t need t o be f i re -s topped is 
greater t h a n 100 m m ; and 

2) in any o the r case where non- r ig id o r f lex ib le materials are used (unless 
substant ia ted by f i re test ev idence). 

36 Floors and ramps on escape routes 
The f loors o f an escape route , inc lud ing t h e t reads o f any stair and t h e f l o o r o f any 
land ing , should have non-sl ippery, even surfaces. 

Ramps should have a grad ien t o f no more t h a n 1 in 12. 

37 Design and construction of common stairs 
C o m m o n stairs should: 

a) be designed and constructed in accordance w i t h BS 5395-1; 

b) meet t h e recommendat ions f o r w i d t h g iven in Clause 11; 

c) have f l igh ts and landings const ructed o f mater ia ls o f l im i ted combust ib i l i ty , 
w i t h t h e except ion of: 

1) stairs in mult i -stair bu i ld ings w i t h no f l o o r a t 18 m or more above g r o u n d 
level; or 

2) t w o or th ree storey bui ld ings, o r parts o f a bu i ld ing, served by a single stair; 

d) be f o r m e d o f s t ra ight f l i gh ts in all bu i ld ings o f more t han th ree storeys. 

Ladders should no t f o rm part o f a means o f escape route f r o m any dwe l l i ng . Ladders 
designed and constructed in accordance w i t h BS EN ISO 14122-4 may f o r m par t o f a 
means o f escape route f r om areas of a bu i ld ing where access is l imi ted t o occasional 
purposes o f maintenance and repair. 

NOTE Guidance on the fire assessment of timber stair construction is given in CLG 
publication "Fire performance of escape stairs: BD 2569" [21]. 
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Section 7: Mechanical systems for ducted heating, 
ventilation and air conditioning (HVAC) 

38 HVAC systems within individual dwellings 
Ducted HVAC systems should be a r ranged such t h a t f i r e and smoke is n o t 
t rans fe r red f r o m t h e room o f f i re o r i g i n in a manner t h a t could i nh ib i t t h e safe use 
o f p ro tec ted in terna l means o f escape routes or a l l o w t h e undue spread o f f i r e . 

A n y house, f la t , maisonet te o r o the r res ident ia l un i t w i t h a f l oo r over 4.5 m 
above g r o u n d level or t o any basement shou ld c o n f o r m t o t h e f o l l o w i n g 
recommendat ions . 

a) Transfer gri l les should n o t be f i t t e d in any wa l l , ce i l ing, f l oo r o r d o o r enclosing 
a p ro tec ted in ternal ha l lway or stair enclosure. 

b) W h e r e pract icable, ducts shou ld be r o u t e d such t h a t they do n o t pass t h r o u g h 
pro tec ted in te rna l hal lways or stair enclosures. 

c) W h e r e t h e duc t does pass t h r o u g h a p ro tec ted in terna l hal lway o r stair 
enclosure, t h e n t h e duct shou ld : 

1) be prov ided w i t h ES ra ted f i re and smoke dampers con fo rm ing t o 
BS EN 1366-2 where pene t ra t i ng t h e f i re-resist ing enclosure (such 
dampers should be accessible f o r main tenance) ; or 

2) be o f f i re-resist ing const ruct ion achieving 30 min in tegr i ty w h e n tes ted 
f r o m t h e inside (see Section 6); or 

3) t h e cei l ing zone conta in ing t h e duc t should be bounded by t h e p ro tec ted 
enclosure and prov ided w i t h an imper fo ra te cei l ing construct ion achieving 
30 min f i re resistance in tegr i ty and insulat ion w h e n tested f r o m above (see 
Section 6) and have an upper surface o f Class 1 surface spread o f f l ame 
w h e n tested in accordance w i t h BS 476-7 or the European equ iva lent . 

d) W h e r e an HVAC system re-circulates a i r and serves t h e pro tec ted in te rna l 
ha l lway or sta i rway and o the r rooms, smoke detectors should be p rov ided 
w i t h i n t h e d u c t w o r k t h a t switches t h e m o d e t o s h u t d o w n upon de tec t i on . 

e) HVAC duc ted systems t h a t l ink b e t w e e n dwe l l i ngs or serve c o m m o n areas 
shou ld be in accordance w i t h Clause 39. 

39 HVAC systems serving the whole building or 
interconnecting dwellings and other residential units 
Mechanical HVAC systems serving t h e w h o l e bu i l d i ng should be designed t o 
p reven t t h e spread o f f i re and smoke f r o m t h e r o o m o f f i re or ig in t h r o u g h o u t 
t h e bu i l d i ng . In part icular, measures shou ld be t a k e n t o ensure t h a t air m o v e m e n t 
in t h e system prevents incursion o f f i r e a n d combus t ion products i n t o p ro tec ted 
escape routes or a l lows lines o f f i re c o m p a r t m e n t a t i o n t o be breached. 

HVAC systems should be compat ib le w i t h smoke cont ro l systems instal led in t h e 
bu i l d ing (whe ther natura l , mechanical exhaust o r pressurizat ion) w h e n ope ra t i ng 
under f i re condi t ions. 
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Measures t o aid f i re - f igh t ing contro l should be incorporated, including t h e f o l l ow ing , 

a) Vent i la t ion systems serving protected escape routes should n o t serve o ther areas 
and the normal a i r f l ow pa t te rn should be directed away f r o m t h e escape route . 

b) Separate vent i lat ions systems t h a t do not a l low fo r the re-circulation o f air w i t h i n 
t hem should also be prov ided for : 

1) each pro tec ted s ta i rway; 

2) p lan t areas; 

3) car parks; 

4) non-domest ic k i tchens; and 

5) resident ial parts o f mixed-use bui ld ings. 

c) Ducts passing t h r o u g h t h e enclosure o f a protected escape route should con fo rm 
t o the relevant fire-resistance recommendat ions (Me thod 2, p ro tec t ion using 
fire-resisting enclosures, or M e t h o d 3, protect ion using f ire-resisting duc twork ) 
given in BS 9999:2008, 33.4.3.3 and 33.4.3.4. 

d) Where a duc two rk system serves more than one part o f a compar tmen ted or 
f i re separated escape rou te , smoke detector operated f i re dampers should be 
provided whe re t h e d u c t w o r k enters each f i re separated or smoke separated 
section o f t h e escape rou te . Whe re a f i re damper is used t o pro tec t an 
escape route, i t should be tested in accordance w i t h BS EN 1366-2 and an ES 
classification equal t o o r greater t han 60 min in accordance w i t h BS EN 13501-3. 

NOTE See also 32.2. 

e) Ducts passing t h r o u g h compar tmen t wal ls and f loors and o ther f i re separat ing 
elements should ma in ta in t h e f i re in tegr i ty using one o f t h e f o l l o w i n g methods 
given in BS 9999:2008, 33.4: 

1) M e t h o d 1 (using f i re dampers) ; 

2) M e t h o d 2 (using f i re resisting enclosures); or 

3) M e t h o d 3 (using f i re resisting duc two rk ) . 

f ) The f i re resistance o f ducts and dampers should be equa l t o t h e f i re resistance 
requi red f o r t h e bu i l d i ng e lement be ing penet ra ted . A l l ducts shou ld be 
f i re-s topped w h e r e t h e y pene t ra te compar tments and f i re-resist ing enclosure 
o f escape routes. 

g) Systems wh ich re-circulate air should be f i t t e d w i t h smoke detectors in t h e 
extract d u c t w o r k be fo re t h e po in t o f separat ion o f t h e re-c i rculated air 
and t h e air t o be discharged and before any f i l ters or o the r air c lean ing 
equ ipmen t . Detect ion shou ld cause t h e system t o immed ia te ly shut d o w n or 
swi tch t o extract t h e air t o an external locat ion. 

NOTE 1 Further detail is given in BS 9999:2008, 33.4.8. 

h) Systems should be prov ided w i t h overr id ing f i re - f igh t ing controls in accordance 
w i t h BS 9999:2008, 33.4.10. 

i) A i r t ransfer gril ls shou ld n o t be pos i t ioned in enclosures t o p ro tec ted stairways, 
protected lobbies, p ro tec ted corr idors, f i re - f igh t ing stairways and lobbies, 
protected shafts and compa r tmen t wal ls or f loors. 

NOTE 2 Further detail is given in BS 9999:2008, 33.4.9. 

CTAR00000040/118



BRITISH STANDARD BS 9991:2011 

j ) Exhaust out le ts should be pos i t ioned such t h a t they: 

1) do no t discharge products o f combus t ion close t o f ina l exits o r o t h e r parts 
o f escape routes; 

2) are no t close t o any combust ib le o r o the r wise vu lnerab le e l emen t o f t h e 
bu i ld ing const ruc t ion; 

3) do no t enable re-ent ry o f exhaust products back i n to t h e b u i l d i n g or 
o ther duc two rk . 

k) Ducts should be designed and const ructed in accordance w i t h BS 8313. 

I) Whe re pressur izat ion o r o t h e r smoke con t ro l systems are instal led w i t h i n a 
bu i ld ing any ven t i l a t i on and air cond i t i on i ng system shouid be compa t i b le 
w i t h Its opera t ion under f i re cond i t ions . 

m) W h e r e p lant areas are w i t h i n t h e bu i l d i ng , t hey should be t r e a t e d as separate 
f i re compar tments in o rder t o isolate any f i re source. 

NOTE 3 Further guidance is given in BS 9999:2008, 33.4, ASFP Blue Book [22] and ASFP 
Grey Book [23] and BS 5839-1. 
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Section 8: Ancillary accommodation to flats 
and maisonettes 

40 Ancillary accommodation 
The f o l l o w i n g recommendat ions are appl icable t o anci l lary accommoda t i on . 

a) Anci l lary accommoda t ion should have escape routes o f such n u m b e r and be 
s i tuated such t h a t t h e t rave l distance f r o m any po in t does n o t exceed t h e 
l imi ta t ions g iven in Table 12. 

b) Anci l lary accommoda t ion should no t connect w i t h any par t o f t h e on ly 
escape rou te f r o m one or more dwel l ing(s) on t h e same storey as t h e anci l lary 
accommoda t ion unless it conforms t o 7.5 and 13.2. 

c) In mul t i -s ta i r bu i ld ings: 

1) anci l lary accommoda t i on should be separated f r o m any stair by a 
p ro tec ted lobby or p ro tec ted cor r idor a t t h e storey in wh i ch t h e 
accommoda t i on is s i tua ted; 

2) anci l lary accommoda t i on should be separated f r o m any c o m m o n 
corr idors by a p ro tec ted lobby. 

d) Anci l lary accommoda t ion should be separated f r o m o the r parts o f t h e 
bu i ld ing in accordance w i t h Table 13 and , w h e r e necessary, have ven t i la ted 
lobbies c o n f o r m i n g t o Clause 25 and 26.1.6. 

e) Glazed areas separat ing escape routes f r o m anci l lary accommoda t i on should 
be in accordance w i t h Clause 12 and Clause 33. 

f ) Emergency escape l i gh t i ng should be p rov ided in accordance w i t h 46.2. 

COMMENTARY ON 40 
Ancillary accommodation covers all those parts of buildings containing flats or 
maisonettes that are ancillary to the dwellings. It includes engineering services and 
such accommodation as common amenity areas, refuse rooms and covered car parks. 

Engineering services include the following: 

a) gas services; 

b) electrical services and wiring; 

c) lighting; 

d) lift machine rooms/machinery spaces; 

e) communal heating, ventilation and air conditioning systems; 

f) refuse storage, disposal and incineration; 

g) car parks. 

Ancillary accommodation generally presents a greater fire hazard than the dwellings 
themselves because the accommodation might only be visited occasionally and is thus 
not under regular surveillance. 

All ancillary accommodation, with the exception of communal lounges, common 
amenity areas and transformer, switchgear and battery rooms for low voltage or extra 
low voltage equipment, should be treated as higher fire risk areas. 
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Table 12 Maximum travel distances in areas of ancillary accommodation 

Ancillary accommodation Maximum part of travel distance 
within the room or area 

Maximum travel distance to the 
nearest storey exit 

Escape in one 
direction only 

m 

Escape in 
more than one 
direction, in 
directions 45° 
or more apart 

m 

Escape in one 
direction only 

m 

Escape in 
more than one 
direction, in 
directions 45° or 
more apart 

m 

1. Engineer ing services 
insta l la t ion rooms 

2. Boiler rooms 

3. Fuel s torage areas 

4 . Transformer, ba t te ry and 
swi tchgear rooms 

5. Communa l lounges and 
c o m m o n amen i t y areas 

6. Covered car parks 

18 

18 

12 

45 A) 

45 A) 

18 

18 

18 

45A) 

45 *> 

45 A) 

A ) This may include up to 18 m wi th escape In one direction only. 

Table 13 Structural fire protection of areas of ancillary accommodation 

Ancillary accommodation Structural fire protection 

1. Communa l lounges 

2. Transformer, swi tchgear and bat te ry rooms 
f o r l o w vo l tage or extra l o w vo l tage e q u i p m e n t 

3. Engineer ing services instal lat ion rooms 
o the r t h a n those covered by i tems 2 and 
6 t o 8 inclusive 

4 . Refuse chutes and refuse storage areas 

5. Covered car parks w i t h i n or ad jo in ing t h e 
bu i l d i ng and n o t greater t h a n 450 m 2 in area 

6. Engineer ing services insta l lat ion rooms, 
housing f i xed in terna l combust ion engines 

7. Boiler rooms and fue l s torage spaces 

8. Transformer and swi tchgear rooms f o r 
e q u i p m e n t above l o w vo l tage 

9. Covered car parks w i t h i n or ad jo in ing t h e 
bu i l d i ng and greater t h a n 450 m 2 in area 

Separat ion o f area of anci l lary a c c o m m o d a t i o n f r o m 
o the r parts o f t h e bu i l d ing by: 

Robust construct ion hav ing a m i n i m u m standard 
o f f i re resistance o f 30 m in A ) 

Robust construct ion hav ing a m i n i m u m standard 
o f f i re resistance o f 60 m i n A ) 

Robust construct ion hav ing a m i n i m u m standard 
o f f i re resistance equ iva len t t o t h a t requ i red f o r 
t h e elements of const ruc t ion and in no case less 
t h a n 60 min A > 

A > Any openings in the required construction should 
resistance and capable of resisting the passage of 

be protected by doors having a similar standard of f i re 
smoke at ambient temperature. 
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41 Installation of engineering services 
Some eng ineer ing services are k n o w n po ten t ia l sources o f f i re . The impor tance 
o f correct insta l la t ion in the f i rst place is emphas ized, because l i gh t ing , heat ing 
and ven t i l a t i on systems are o f t en concealed above suspended ceil ings and w i t h i n 
service ducts. 

Cont ro l gear is also o f t en located beh ind cei l ing and w a l l panels. Instal lat ion 
fau l ts t h a t m i g h t lead t o f i re are part icular ly dangerous because the f i re is l ikely 
t o rema in undiscovered f o r some t i m e if i t is concealed. The equ ipmen t associated 
w i t h t h e m should be instal led and ma in ta ined in accordance w i t h the relevant 
codes o f pract ice. 

42 Engineering service installation rooms 
Engineer ing service insta l lat ion rooms inc lude electr ical swi tchgear rooms, boi ler 
rooms, f ue l s torage spaces, mechanical ven t i l a t i on and air cond i t i on ing p lan t 
rooms, l i f t m o t o r rooms, rooms housing f i xed in terna l combus t ion engines and 
ba t te ry charg ing rooms. 

Service insta l la t ion rooms should be sited such t h a t escape f r o m other exits is n o t 
p re jud iced by any risk t h a t t hey could pose. 

Service ins ta l la t ion rooms in wh ich f l a m m a b l e l iquids are used or stored should 
have imper fo ra te sills t o doorways and any necessary d ra inage should be prov ided 
w i t h in terceptors. 

Service ins ta l la t ion rooms should, whe re necessary f o r t h e safe opera t ion o f t h e 
e q u i p m e n t and t o avoid undue bu i ld -up o f heat , be ven t i l a ted (ei ther direct ly or 
indi rect ly) t o t h e outs ide air. The provis ion o f such ven t i l a t i on should no t impair 
any f i re resistance requi rements fo r t h e s t ruc ture. 

NOTE This ventilation may be combined with the provisions forsmoke ventilation 
(see Clause 26). 

Service instal lat ion rooms adjo in ing a bu i ld ing ( inc luding those on t o p of a f l a t roof ) 
should be separated f r o m the bu i ld ing in accordance w i t h Table 11 and Table 13. 

43 Gas services, installation and service pipes 
Insta l la t ion and service pipes should n o t be run t h r o u g h escape routes unless th is 
canno t be avo ided. 

A l l gas services and instal lat ion and service pipes shou ld be instal led such t h a t t h e 
f i re resistance o f t h e bu i ld ing is un impa i red . 

COMMENTARY ON 43 
Attention is drawn to the Gas Safety (Installation and Use) Regulations 1998 [5] which 
cover the installation of gas fittings, including installation pipework, meters and 
appliances. 

Further guidance may also be found in the following publications: 

a) Gas services: Institution of Gas Engineers and Managers' Publication IGE/TD/4 [24]. 

b) Low pressure installation pipes: BS 6891. 
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44 Electrical services 

44.1 Electrical service installations 
Electrical services shou ld be instal led and ma in ta ined in accordance w i t h BS 7671 . 

44.2 Transformer, battery and swi tchgear rooms 
A t ransformer , ba t te ry o r swi tchgear r oom, unless s i tua ted on t h e roo f o r in a 
separate enclosure, should be sited adjacent t o an ex terna l w a l l and en tered on ly 
f r o m t h e o p e n air. 

A t ransformer , ba t te ry or switchgear room shou ld have adequa te provis ion f o r 
ven t i l a t i on . 

44.3 Fire-fighter's emergency swi tches for discharge lighting 
installations 
Discharge l igh t ing instal lat ions can operate at voltages t h a t are a hazard t o 
f i re- f ighters. A n exter ior discharge l ight ing instal lat ion, or an inter ior discharge 
l igh t ing instal lat ion, opera t ing unat tended or opera t ing a t a vo l tage exceeding l ow 
vo l tage should be cont ro l led by a f i re-f ighter 's emergency swi tch. The f i re and rescue 
author i ty should be consulted fo r advice regard ing f i re- f ighter 's emergency switches. 

NOTE Attention is drawn to BS 7671 (IET Wiring Regulations) which determines 
requirements for the installation and situation of fire-fighter's emergency switches. 

45 Gas and electricity meters 
A gas or e lectr ic i ty me te r can be a f i re risk t o a bu i l d i ng and it is essential t h a t such 
meters are p rope r l y and safely located and insta l led. 

The locat ion o f meters should be agreed w i t h t h e supply au tho r i t y a t t h e p lann ing 
stage. 

Gas meters and associated equ ipmen t should be insta l led in accordance w i t h 
BS 6400 (all parts) . The distance be tween electr ic i ty meters and gas meters n o t 
placed in meter boxes should be in accordance w i t h BS 6400 (all parts). Wherever 
pract icable, gas meters should no t be instal led in corr idors in single-stair bu i ld ings 
or in dead-end corr idors. 

NOTE 1 Attention is drawn to the requirements for installation and connection set 
out in the Pipelines Safety Regulations 1996, S11996 No. 825 [6] and the Gas Safety 
(Installation and Use) Regulations 1998, S11998 No. 2451 [5]. 

Electricity meters and associated equ ipmen t shou ld be instal led in accordance 
w i t h BS 7671 . 

Where meter boxes are requi red, gas meters and electr ici ty meters should be housed 
in separate boxes, each large enough only fo r t h e meter and associated equ ipment . 

Wherever pract icable, gas and electr ici ty meters shou ld n o t be located in t h e 
entrance hal l o f a dwe l l i ng b u t if a meter is so pos i t ioned, i t shou ld be conta ined 
w i t h i n a su i tab ly constructed cupboard t h a t is large e n o u g h t o conta in only t h e 
meter(s). 

A meter shou ld n o t be instal led on or under a stairway, o r in any o the r par t o f a 
bu i ld ing t h a t has a m a x i m u m of one f l oo r above t h e g r o u n d f loor , f o r wh ich t h e 
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stairway, or t h a t o ther par t o f t h e bu i l d i ng , prov ides t h e on ly means o f escape in 
t h e event o f a f i re , unless: 

a) t h e meter is: 

1) o f f i re-resist ing const ruct ion; o r 

2) housed in a pro tec ted compa r tmen t ; or 

NOTE 2 A protected compartment refers to an enclosure of flre-reslstlng 
construction fitted with a fire door that is kept locked shut. Further details are 
given In the Gas Safety (Installation and Use) Regulations, 1998 [5]. 

b) t h e p ipe immedia te ly upst ream o f t h e meter, o r a governor (where a gove rno r 
is adjacent t o t h e meter) incorporates a device t o automat ica l ly cu t -o f f t h e 
f l o w o f gas w h e n t h e t empe ra tu re o f t h e device exceeds 95 °C 

A mete r shou ld no t be instal led o n or under a stairway, o r in any o the r pa r t o f a 
bu i l d ing hav ing t w o or more f loors above t h e g r o u n d f loor , whe re t h e sta i rway, o r 
t h a t o the r par t o f t h e bu i ld ing , provides t h e on ly means o f escape in case o f f i r e , 
unless t h e meter replaces an exist ing mete r and conforms t o e i ther 45a) o r 45b) . 

In single-stair bui ld ings, an electr ic meter shou ld n o t be instal led w i t h i n a c o m m o n 
escape rou te unless i t is enclosed w i t h i n a secure cupboard (a l low ing access on ly t o 
t h e electr ic i ty supply company) wh i ch is separated f r o m t h e c o m m o n escape r o u t e 
by const ruct ion hav ing a f i re resistance o f 30 m i n . 

To fac i l i ta te external meter read ing and a t tendance , t h e meters in f lats and 
maisonet tes may be located t o be accessible o r visible f r o m a c o m m o n c i rcu la t ion 
space (no t a c o m m o n stair) t h r o u g h robust doors p rov ided w i t h locks. Glazed 
v i e w i n g panels large enough t o expose dials and meter number may be p rov ided , 
w h e r e desired. Whe re meters are inset i n to a f i re-resist ing wa l l or pa r t i t i on , t hey 
shou ld be separated at t h e back and sides f r o m t h e dwe l l i ng by non-combus t ib le 
const ruct ion hav ing t h e same f i re resistance as t h a t recommended f o r t h e e l emen t 
in w h i c h t hey are placed. 

46 Lighting 

46.1 Types of luminaire 
Incandescent f i l amen t lamps and h igh pressure discharge lamps opera te a t 
e levated temperatures , and w h e r e these are used t hey should n o t be close t o o r 
f i xed t o mater ials t h a t are readi ly i gn i t ed . M i n i m u m separat ion distances shou ld 
be app l ied in accordance w i t h BS 7671 . Care shou ld be taken in t h e select ion o f 
plastics mater ials o r f inishes and preference shou ld be g iven t o those w i t h super ior 
f l ame re ta rdan t qual i t ies. 

46.2 Lighting of common escape routes in buildings containing flats 
or maisonettes 
Provision should be made fo r l igh t ing a long c o m m o n escape routes (except in 
two-s to rey blocks o f f lats) so t h a t t h a t occupants and visitors t o t h e bu i ld ing can 
see the i r w a y t o safety, even in t h e event t h a t t h e main electricity supply fai ls. The 
l igh t ing should be such t h a t d i rect ional o r w a r n i n g signs associated w i t h c o m m o n 
escape routes, changes in f l oo r level, t h e locat ion o f f i re a larm call points and 
f i re - f i gh t ing equ ipment are also visible. W h e r e an emergency escape l igh t ing system 
is prov ided, i t should conform t o t h e appropr ia te recommendat ions o f BS 5266-1. 

NOTE The essential feature of emergency escape lighting is that it is designed to 
illuminate when part or all of the normal lighting has failed. There are various types of 
emergency escape lighting, e.g. lighting that is continuously alight; lighting that is not 
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illuminated until the mains fail, but lights automatically; single independent luminaires 
or central battery or generator systems. 

Emergency escape l igh t ing should also be p rov ided w i t h i n : 

a) anci l lary accommodat ion normal ly accessible t o t h e occupants; 

b) c o m m o n stairs; 

c) all c o m m o n escape routes in shel tered hous ing ; 

d) c o m m o n escape routes across a f l a t roo f ; 

e) w indowless accommodat ion w i t h i n l i ve -work un i ts . 

W h e r e an emergency escape l i gh t i ng system is n o t p rov ided a long c o m m o n escape 
routes, i t is essential t h a t t h e l i gh t i ng uses on ly p ro tec ted circuits (see 46.3). 

46.3 Protected circuits 
A pro tec ted circui t should: 

a) consist o f Category 2 cable c o n f o r m i n g t o BS 8519:2010, Table 1; 

b) f o l l o w a rou te selected t o pass on ly t h r o u g h parts o f t h e bu i ld ing in wh i ch t h e 
f i re risk is neg l ig ib le ; 

c) be separate f r o m circuits p rov ided f o r any o t h e r purpose. 

47 Lift machine rooms and machinery spaces 
W h e r e a l i f t we l l is located w i t h i n a c o m m o n escape rou te , t h e l i f t machine r o o m 
shou ld be e i ther above or outs ide o f t h e c o m m o n escape rou te . 

L i f t machine rooms or machinery spaces shou ld c o n f o r m t o t h e appropr ia te par t 
o f BS EN 8 1 . 

Hydraul ic l i f ts designed w i t h o u t a machine r o o m and w h i c h incorporate all o f t h e 
p lan t and hydraul ic o i l reservoir w i t h i n t h e l i f t sha f t should n o t be used in blocks 
o f f la ts having a single stair. 

48 Communal heating, ventilation and air 
conditioning systems 
The pr inc ipal risks associated w i t h c o m m u n a l hea t ing , ven t i l a t ion and ai r 
cond i t i on ing systems are concerned w i t h t h e p lan t , e q u i p m e n t and d is t r i bu t ion 
systems invo lved, part icular ly boi ler rooms, hea t exchange equ ipmen t , fue l 
s torage, and d is t r ibu t ion duc t ing . 

The f o l l o w i n g recommendat ions are appl icab le . 

a) Oi l - f i red boi lers should be instal led and ma in ta ined in accordance w i t h 
BS 5410-1 and BS 5410-2. 

b) Gas-f ired boi lers should be insta l led a n d ma in ta i ned in accordance w i t h 
BS 5798 or BS 6644. 

c) Boiler rooms, o ther than those insta l led in accordance w i t h BS 5410-2, 
should have adequate provis ion f o r t h e v e n t i n g o f smoke. 

d) Oil fuels should be stored in accordance w i t h BS 5410-1 and BS 5410-2 and 
BS 799-5. 

e) Solid fue l should be stored in bunkers p ro tec ted by non-combust ib le wal ls o f 
suf f ic ient thickness t o prevent hea t i ng o f t h e f ue l by nearby boi lers or steam 
pipes. 
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f ) Bulk storage o f l ique f ied p e t r o l e u m gas, should be in accordance w i t h t h e 
UKLPG guidance [N2] and t h e HSE gu idance note CS4 [N3]. 

g) Ducts fo r engineer ing and bu i ld ing services should con fo rm t o BS 8313; ducts 
and duc twork f o r ven t i la t ion and air condi t ion ing should con fo rm t o Clause 32. 

NOTE With emerging technology in heating design, it might be advisable to consider 
in the design of a boiler room and ancillary spaces the possibility of a future change to 
other fuels. 

Refuse storage, disposal and incineration 
It is essential t h a t provis ion is made f o r t h e safe storage and disposal o f refuse 
f r o m dwel l ings. 

In low-r ise, mult i -stair blocks, rooms m i g h t be prov ided f o r t h e storage o f refuse 
(in l ieu o f a refuse chu te system). However, i t is impor tan t t h a t any access lobby 
t o such a room is o f t h e smallest size possible in order t o p revent its use f o r t h e 
storage o f refuse and t h a t access t o t h e room is n o t by way o f a dead-end corr idor. 

NOTE BS 5906 recommends that a refuse chute system is provided in blocks of more 
than four storeys: refuse hoppers are provided on each storey served by the refuse 
chute, with the refuse falling through the chute into a refuse storage chamber located 
at a level accessible directly by refuse disposal vehicles. 

The f o l l o w i n g recommendat ions are appl icable fo r refuse storage, disposal and 
inc inera t ion . 

a) Refuse storage chambers, refuse chutes and refuse hoppers shou ld be si ted 
and constructed in accordance w i t h BS 5906. 

b) Refuse storage chambers shou ld be approached solely f r o m t h e o u t e r air 
and should be separated f r o m o the r parts o f t h e bu i ld ing in accordance w i t h 
Table 13. Access t o refuse storage chambers should no t be sited ad jacent t o 
escape routes or f i na l exits o r near t o w i n d o w s of dwel l ings. 

c) Refuse chutes and rooms p rov ided f o r t h e storage o f refuse shou ld be 
separated f r o m o the r parts o f t h e bu i l d ing in accordance w i t h Clause 25. 
They should n o t be located w i t h i n c o m m o n stairs or p ro tec ted lobbies. Rooms 
conta in ing refuse chutes or p rov ided f o r t h e storage o f refuse shou ld be 
approached on ly by way o f a p ro tec ted lobby having n o t less t h a n 0.2 m 2 o f 
permanent ven t i l a t i on . 

d) Refuse incinerators shou ld be located in a separate bu i l d ing . 

Car parks and domestic garages 

General 
Car parks and domest ic garages w i t h i n o r ad jo in ing a bu i ld ing pose add i t i ona l f i re 
risks t o a bu i ld ing . 

NOTE 1 Attention Is drawn to the Petroleum (Consolidation) Act 1928 [7] which 
might require licensing for car parks and domestic garages together with any storage 
of petrol in cans, drums or other receptacles. This might be enforced through the 
Petroleum Licensing Authority for the area. 

NOTE 2 A covered car park in a single-stair building served by the stair or lift needs to 
be provided with permanent cross-ventilation. 

NOTE 3 Attention is drawn to the Dangerous Substances and Explosive Atmospheres 
Regulations 2002 [8] which might require consideration during the design ofthe car 
park in order to limit any fire risk assessed under these regulations. 
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Car parks wi th in or adjoining buildings 
A n y car park w i t h i n or ad jo in ing t h e bu i l d ing (whe the r requi red t o be licensed or 
no t ) should : 

a) have any external open ings s i tua ted so as n o t t o endanger any escape rou te 
or f ina l exi t f r o m t h e resident ia l accommoda t i on ; 

b) have adequate provis ion in accordance w i t h Clause 26 f o r ven t i ng smoke; 

c) be prov ided w i t h sui table access f o r f i r e - f i gh t i ng (see Section 4); 

d) be prov ided w i t h f ire-resistance as f o l l ows : 

1) a m i n i m u m o f 50 m in f i re resistance f o r basement car parks t h a t are no 
more than 10 m in d e p t h ; or a m i n i m u m o f 90 min f i re resistance f o r 
basement car parks t h a t are more t h a n 10 m in dep th ; 

2) a m i n i m u m o f 60 m i n f i re resistance f o r any open-sided car park w i t h i n 
a bu i ld ing ; 

3) a m i n i m u m o f 50 m in f i re resistance f o r enclosed car parks w i t h i n a 
bu i l d ing up t o 18 m in he igh t ; a m i n i m u m o f 90 m in f i re resistance f o r 
enclosed car parks w i t h i n a bu i l d i ng up t o 30 m in he igh t ; and 120 m i n 
f i re resistance w h e r e t h e bu i l d i ng is mo re t h a n 30 m in he igh t ( t h o u g h 
th is may be reduced t o 90 m in f i re resistance f o r e lements n o t f o r m i n g 
par t o f t h e structural f r ame) . 

NOTE See 7.5 for small buildings and connections to car parks. 

Domestic garages adjoining buildings 
Domest ic garages ad jo in ing bu i ld ings shou ld c o n f o r m t o t h e f o l l o w i n g 
recommendat ions . 

W h e r e a doo r is prov ided b e t w e e n a domest ic garage and a house, t h e f l o o r o f 
t h e domest ic garage should be la id t o a l l o w fue l spills t o f l o w away f r o m t h e d o o r 
t o t h e outs ide. Al ternat ive ly , t h e d o o r o p e n i n g shou ld be placed at least 100 m m 
above t h e domest ic garage f l o o r level . 

Fire resistance should be p rov ided ( the w a l l and any f l oo r should have 30 m in f i r e 
resistance w i t h a self-closing f i re doo r ) . 

NOTE 1 A covered car park in a single-stair building served by the stair or lift needs to 
be provided with permanent cross-ventilation. 

NOTE 2 This guidance does not cover car lifts or car stacking systems. 
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Section 9: Management 
COMMENTARY ON SECTION 9 
Section 9 gives advice for owners and occupiers of flats and maisonettes and also 
provides guidance for the owners and managers of buildings containing flats or 
maisonettes to help them to make the best use ofthe design features ofthe building. 

Attention is drawn to the Building (Amendment) Regulations 2011, Section 38 [1], and 
BS 9999 regarding guidance for designers on information to pass on to their clients 
concerning fire precautions designed into a building. 

Advice to occupiers of domestic residential buildings on precautions against fire that 
they may take can be found in BS 9999. 

51 Management of sheltered housing 
The f i re strategy should be based upon a realistic in-use m a n a g e m e n t reg ime 
and t h e design process shou ld ensure compat ib i l i t y b e t w e e n t h e f i re p ro tec t ion 
provisions and managemen t . 

A f i r e risk assessment should be conducted and approp r ia te evacuat ion and 
managemen t measures should be adop ted based o n t h e results. 

52 Evacuation of disabled occupants or occupants 
that require assistance to escape 
Providing an accessible means o f escape should be an in tegra l par t o f f i re safety 
management in all residential bui ld ings. Fire safety managemen t should take in to 
account t h e fu l l range o f people w h o m igh t use the premises, paying part icular 
a t ten t ion t o t h e needs o f disabled people. It is impor tan t t o no te t h a t i t is t h e 
responsibil i ty o f t h e premises management t o assess t h e needs o f al l people t o make 
a safe evacuat ion w h e n f o rmu la t i ng evacuation plans. 

A n evacuation plan should no t rely on the assistance o f t h e f i re and rescue service. 
This is an impor tan t factor t h a t needs t o be taken in to account in the bu i ld ing design. 

It cannot be assumed t h a t faci l i t ies prov ided in a bu i ld ing t o make i t accessible 
w i l l be usable in a f i re evacuat ion. For example, l ifts t h a t are no t appropr ia te ly 
designed f o r emergency evacuat ion m igh t no t be usable f o r evacuat ion. This 
needs t o be considered a t t he design stage when it is relat ively easy t o incorporate 
accessible escape features wh ich w i l l make evacuation p lann ing more ef fect ive, an 
evacuation easier t o manage and help t o preserve the d ign i t y o f disabled people in 
an evacuat ion. 

NOTE For evacuation lifts, see 8,4. 

Many people o the r t h a n whee lcha i r users are considered t o have mob i l i t y 
impai rments . This category includes people w h o can use stairs b u t m i g h t no t 
be able t o reach a place o f u l t ima te safety in t h e norma l m o v e m e n t t imes used 
t o calculate evacuat ion t imes. Awareness of th is is par t icu lar ly re levant i f a 
t ime- to-safety calculat ion is used t o assess t h e evacuat ion plans in t h e premises. 
It m igh t , t he re fo re , be necessary t o include any o f t h e f o l l o w i n g features in t h e 
design o f an escape rou te : 

a) t h e use o f ho r i zon ta l evacuat ion t o a d i f f e ren t f i re c o m p a r t m e n t ; 

b) t h e use o f l i f ts; 

c) t h e accessibility o f al l escape routes, e.g. add ing ramps w h e r e necessary; 

d) t h e imp lemen ta t i on o f extra hand rails and step edge mark ings . 
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In sheltered hous ing a log shou ld be kep t o f any residents w h o are l ikely t o 
requ i re assistance in t h e even t o f a f i re in o rder t o evacuate the i r d w e l l i n g and/or 
t h e bu i ld ing . The f i re and rescue service should be made aware o f t h e log and its 
locat ion. The log may f o r m pa r t o f t h e f i re safety manual f o r t h e premises. 

NOTE For warning signals in sheltered housing and extra care housing, see 22.1. 

53 Residents 
W h e r e a bu i ld ing is occupied, or par t ia l ly occupied, by residents, i t is i m p o r t a n t 
t h a t they are in teg ra ted i n t o t h e f i r e safety ar rangements f o r t h e b u i l d i n g and 
do n o t negate t h e f i r e safety a r rangements f o r t h e bu i ld ing . The responsible 
person should advise such persons fo rma l l y o f t he f i re safety a r rangements f o r 
t h e bu i ld ing , w h a t t o do t o p revent f ires occurr ing, and w h a t t o do in t h e event 
o f a f i re . This i n f o r m a t i o n shou ld be conta ined w i t h i n a h a n d b o o k w h i c h shou ld 
also address t h e po ten t i a l f o r par t icu lar problems arising w h e r e residents emp loy 
sub-contractors, e.g. f o r f i t - o u t w o r k . 

NOTE 1 The responsible person in this instance could be the owner, occupier or 
management ofthe building. 

NOTE 2 Annex D contains information that can be given to owners and occupiers 
of dwellings in residential buildings (including flats) along with examples of fire 
instruction notices for residential buildings. 

54 Caretakers 
W h e r e a caretaker o r o the r person is employed t o ma in ta in c o m m o n areas w i t h i n 
a bu i ld ing , t h e responsible person should advise such persons f o r m a l l y o f t h e f i re 
safety ar rangements f o r t h e b u i l d i n g . 

NOTE The responsible person in this instance could be the owner, occupier or 
management ofthe building. 

55 Maintenance of fire protection measures 
It is essential t h a t t h e f i re p ro tec t i on measures in tegra ted in a bu i l d i ng f u n c t i o n in 
a f i re . The f i re p ro tec t i on measures should be inspected o n a regu lar schedule t o 
ensure t h a t t hey are avai lable and func t i ona l at all t imes. 

Inspections should inc lude, b u t n o t necessarily be l im i ted t o , compl iance w i t h t h e 
f o l l o w i n g recommendat ions . 

a) Escape routes should be kept clear a t all t imes. Storage o f goods and equ ipmen t 
could block exits and prov ide an unwan ted f i re load and po ten t ia l source o f 
ign i t ion. 

b) Door locks, panic bars a n d au tomat i c door release mechanisms shou ld be 
main ta ined so t h a t t h e y are easily openab le in an emergency. 

c) Whenever add i t i ona l o r rep lacement services breach c o m p a r t m e n t wal ls 
or f loors, t h e in tegr i t y o f f i re separat ion should be ma in ta i ned t h r o u g h 
t h e use o f app rop r i a te f i re-resist ing materials in spaces w h e r e breaches o f 
compar tmen ta t i on have occur red. 

d) Fire safety equ ipmen t such as f i re ext inguishing and f i re ma in in le t and ou t l e t 
values should n o t be obst ruc ted by stored goods, machinery o r parked vehicles. 
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e) A l i f i re safety equ ipmen t , e.g. f i re alarms, emergency l i gh t i ng , au tomat ic f i re 
suppression systems, smoke cont ro l systems and f i re ext inguishers, should 
be ma in ta ined and tested in accordance w i t h t h e re levant s tandard by 
compe ten t persons. 

f ) Fire doors should be main ta ined in accordance w i t h 35.1. W h e n a f i re occurs in 
t h e premises, t h e safety o f occupants and the i r means o f escape rely heavily o n 
t h e f l a t f r o n t doors re ta in ing the i r self closing devices and the i r f i re resistance. 

NOTE Ongoing control over the repair, maintenance and replacement of doors and 
self closers is an important issue that needs to be effectively planned, monitored and 
reviewed by the responsible person in order to ensure ongoing compliance with the 
Regulatory Reform (Fire Safety) Order 2005 [2]. This might include the need to ensure 
the issue is specifically covered in leases and tenancy agreements to make certain that 
appropriate remedial works can be carried out as the need arises. 

56 Maintenance of building plant and equipment 
Fire can star t in machinery and equ ipmen t wh i ch is n o t adequate ly ma in ta ined 
or c leaned. 

The responsible person should check t h a t t h e e q u i p m e n t and p lan t is regular ly 
ma in ta ined . Electrical and gas instal lat ions are requ i red t o be regular ly examined 
by a compe ten t person w h o , if no t qua l i f ied , shou ld have au tho r i t y t o engage a 
qua l i f i ed person t o carry o u t any invest igat ions and /o r repairs deemed necessary 
f o r safety reasons. 

NOTE Attention is drawn to the Gas Safety (Installation and Use) Regulations [5] and 
BS 7671 (IET Regulations). 

57 Ensuring that systems respond properly in an 
emergency 

57.1 Genera l 
It is essential t h a t in t h e event o f a f i re , all f i r e safety provisions f unc t i on as 
i n tended and al l f i r e emergency procedures are i m p l e m e n t e d in o rde r t o fac i l i ta te 
app rop r i a te ac t ion . As i t can never be foreseen w h e n a f i re m i g h t occur, i t is par t 
o f t h e ro le o f t h e responsible person t o ensure t h a t al l o f t h e bu i l t - in passive and 
act ive safety systems opera te (or are ef fect ive) o n d e m a n d . 

NOTE The responsible person in this instance could be the owner, occupier or 
management ofthe building. 

57.2 Escape routes 
In o rder t o ensure t h a t escape routes are avai lable f o r use a t all t imes w h e n the 
bu i l d ing is occup ied: 

a) all escape routes should be kep t f ree f r o m obs t ruc t ion ; 

b) goods, mater ia ls, u n w a n t e d fu rn i tu re , etc., shou ld no t be stored w i t h i n 
escape routes. Any obst ruct ion should be removed immed ia te ly ; 

c) al l escape routes should be inspected f requent ly . A log de ta i l i ng t h e 
f requency and results o f inspection should be inc luded in t h e f i re safety 
manua l and correct ive measures should be t aken w h e r e necessary; 

d) f i re doors t h a t are in tended t o be kep t closed shou ld remain closed and 
unobs t ruc ted ; 
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e) f i re doors on ho ld-open devices should be operable and should be unobstructed; 

f ) t he exter ior o f t h e bu i l d i ng should be inspected t o ensure t h a t f ina l exits and 
routes t o assembly po in ts are no t b locked; 

g) entrance halls, lobbies or corridors should n o t con ta in f u r n i t u r e or f i t t i ngs 
t h a t w o u l d reduce, a t any po in t , t he requ i red exi t w i d t h ; 

h) in a bu i l d i ng or pa r t o f a bu i ld ing served by a single stair, and in f i r e - f i gh t i ng 
stairs, f u r n i t u r e shou ld n o t be placed w i t h i n t h e stair enclosures and exits 
there f r o m ; 

i) f i re safety signs and notices, f i re ext inguishers, emergency escape l i gh t ing , 
f i re doors and shutters shou ld no t be obscured; 

NOTE Further information and guidance regarding fire safety signs and notices 
can be found in the Building Regulations 2000 - Approved Document B [11}. 

j ) seat ing areas shou ld n o t be prov ided w i t h i n escape corr idors; 

k) ma in tenance and redecorat ion of surface f inishes and f l o o r coverings should 
no t use mater ia ls t h a t m i g h t p ropagate surface spread o f f l ame and/or f i re , or 
adversely a f fec t t h e means o f prevent ing such p r o p a g a t i o n ; 

I) t h e f l o o r surfaces ( inc lud ing stairs, stair nosings and ramps) w i t h i n escape 
routes shou ld be ma in ta inab le , even and non-sl ip. Resil ient f l oo r surfaces 
should be ma in ta ined in accordance w i t h BS 6263-2. Only emuls ion polish (not 
wax pol ish) shou ld be used on such f l oo r surfaces. 

57.3 Maintenance of fire safety equipment and provisions 
Planned inspect ion, ma in tenance and tes t ing procedures shou ld be establ ished 
and used t o ensure t h a t all f i r e pro tec t ion systems can opera te ef fect ive ly w h e n 
requi red. A r rangemen ts shou ld be made f o r all f i r e safety equ ipmen t , instal lat ions 
and systems ( inc lud ing f i re de tec t ion systems, au toma t i c suppression systems, 
doo r con t ro l mechanisms, smoke cont ro l systems, evacuat ion and f i r e - f i gh t i ng 
l i f ts, emergency l i gh t i ng , s tandby power systems, escalators, and al l passive 
f i re p ro tec t ion provisions) t o be inspected and tested on a regular basis by a 
compe ten t person. Mate r ia l a l terat ions, addi t ions, repairs or modi f i ca t ions t o 
services and e q u i p m e n t shou ld be carried o u t on ly by c o m p e t e n t persons. 

The f o l l o w i n g Brit ish Standards should be used f o r t h e rou t i ne main tenance, 
inspect ion and tes t ing o f par t icu lar systems: 

a) BS 5839-1 and BS 5839-6 f o r f i re detec t ion and f i re a la rm systems; 

b) BS 5266-1 f o r emergency and escape l i gh t i ng systems; 

c) BS 9251 or BS EN 12845 f o r au tomat ic spr ink ler systems in resident ia l and 
domest ic bu i ld ings ; 

d) DD 8458-1 or DD 8489-1, as appl icable, f o r wa te rm i s t systems; 

e) BS 8214 f o r f i re doors; 

f) BS 7273-4 f o r f i re door au tomat i c release mechanisms; 

g) BS 7346-3 or t h e re levant par t o f BS EN 12101 f o r smoke cont ro l systems; 

NOTE Further information regarding testing, inspection and maintenance of 
mechanical smoke ventilation systems can be found in BS 9999. 

h) BS 5306-3 f o r po r tab le f i re ext inguishers; 

i) BS 9990 f o r f i re hydrants and f i re mains. 
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57 .4 Fire-fighting access and equipment 
One or more o f t h e passenger l i f ts in t h e bu i l d i ng may be made avai lable f o r 
t h e exclusive use o f f i re- f ighters in an emergency, w h e n a switch a t f i re and 
rescue service access level (usually t h e ent rance level) marked "F i re - f igh t ing 
l i f t " is ope ra ted . Any l i f t t h a t is des ignated as a f i r e - f i gh t i ng l i f t should receive 
early a t t e n t i o n w h e n it breaks d o w n . Regular inspections o f t h e f i r e - f i gh t i ng 
l i f t swi tch should be made t o check f o r any unau tho r i zed use. Opera t iona l tests, 
r ou t i ne inspections and maintenance o f f i r e - f i gh t i ng l i f ts should be carr ied o u t in 
accordance w i t h BS EN 81-72 and t h e l i f t owner 's manua l . 

W e t or dry r ising f i re mains and t h e accompany ing in le t and/or ou t l e t boxes, 
t o g e t h e r w i t h any f o a m inlets t o o i l - f i red boi lers, should be regular ly inspected f o r 
damage and repaired where necessary. W h e r e p rov ided , ou t l e t straps t o f i re mains 
shou ld be checked t o see t h a t t hey are in place and secure. 

Fire and rescue service access roads and gates leading t o t h e bu i ld ing can become 
seriously obst ruc ted by the indiscr iminate park ing o f cars and o ther vehicles using 
t h e site. M a n a g e m e n t procedures should exercise cont ro l over t h e park ing o f 
vehicles on pr ivate access roadways also used f o r f i re and rescue service access, so 
t h a t f i re appl iances are no t obst ructed in an emergency and are able t o proceed 
t o w i t h i n t h e requ i red distance o f f i re ma in , f o a m or o the r inlets. In t h e interests 
o f security, i t m i g h t be deemed necessary, in ag reemen t w i t h the f i re and rescue 
service, t o restrict unauthor ized en t ry a long such roadways. 

Cont ro l and en fo rcement o f park ing restr ict ions can prove d i f f i cu l t , b u t t h e 
provis ion and maintenance o f notices g iv ing clear instruct ions regard ing pa rk ing 
a r rangements can go some way t o a l lev ia t ing th is p rob lem. 

57.5 Cont ingency planning 
In some bui ld ings, part icular ly complex ones and those w i t h f i re -eng ineered 
solut ions, w h e r e t h e ef fect ive ope ra t i on o f f i re safety systems is cri t ical, i t m i g h t 
be necessary t o imp lement cont ingency a r rangements in t h e event o f safety 
systems be ing unavai lable, fo r example due t o main tenance or repair. The f i re 
risk assessment should be used t o iden t i f y cri t ical systems and i n fo rm cont ingency 
p lann ing in terms o f add i t iona l m a n a g e m e n t actions and timescales. 
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Section 10: Building works: Material alterations, 
extensions, refurbishment, change of use, disuse, 
decommissioning and demolition 

58 Design of works 
The e f fec t o f mater ia l a l terat ions t o a bu i l d i ng should never increase f i re risk; 
however , i t can be benef ic ial t o improve f i r e safety t h r o u g h bu i ld ing works , 
whe reve r pract icable. 

A f i re risk assessment should be carried o u t regard ing t h e impact o f any proposed 
mate r ia l a l te ra t ions t o ensure t ha t : 

a) no unacceptable exist ing f i re risks are con t i nued ; 

b) exist ing f i re safety measures are no t compromised ; and 

c) no n e w f i re risks are created. 

NOTE 1 Attention is drawn to the Building Regulations 2000 - Approved Document B It 'll 

NOTE 2 Attention is also drawn to buildings that are covered by the Regulatory Reform 
(Fire Safety) Order [2], which are required to undergo a fire risk assessment for their 
post-altered state. 

59 Change of use 
A n e w f i re risk assessment should be conducted t o cover t h e changed circumstances. 

NOTE Attention is drawn to the Building (Amendment) Regulations 2011 [1]. Changing 
the use of a building might alter the regulations which are applicable to the building. 

60 Refurbishments 
W h e n unde r t ak i ng a re furb ishment , w h e t h e r o r n o t d i rect ly re lated t o f i re safety, 
f i re safety improvements should be considered. 

61 Dwellings in disuse and areas decommissioned 
Despite t h e suppor t ive value o f au tomat i c de tec t i on and f i re ext ingu ish ing 
systems, survei l lance by human presence and immed ia te act ion taken in t h e very 
f i rs t stages o f f i re represent t h e most e f fec t ive w a y o f l im i t i ng its effects. W h e n 
t h e h u m a n e lemen t is no t present, as in t h e case o f an unoccupied dwe l l i ng or a 
decommiss ioned par t of a bu i ld ing , t h e occupants o f t h e remainder o f a bu i ld ing 
or complex are depr ived of a f i rst l ine o f de fence against f i re . 

Even if a t empora r i l y d iscont inued occupancy results in a reduc t ion o f t h e 
combust ib les normal ly expected t o be present in a d w e l l i n g , t h e impor tance o f 
au toma t i c f i re p ro tec t ion w i t h i n t h a t d w e l l i n g o r area is increased rather t h a n 
d imin ished, par t icu lar ly i f w o r k such as shop f i t t i n g is in progress. 

Under these circumstances, surveillance by staf f should be intensi f ied t o prevent any 
f o r m o f careless practice and t o ensure t h a t protect ive systems remain fu l ly operat ive. 
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Any decommissioned area, unoccup ied d w e l l i n g , o r any dwe l l i ng t h a t is in t h e 
process o f be ing f i t t e d o u t shou ld be e i ther : 

a) physically separated f r o m t h e rest o f t h e bu i ld ing by construct ion hav ing n o t 
less t h a n 60 min f i re resistance; or 

b) pro tec ted by o ther f i re p ro tec t ion measures as agreed by t h e re levant 
enforc ing author i t ies. 

In ei ther case, the unused part o f t h e bu i ld ing should be subject t o rout ine inspection, 
as determined by a risk assessment. 

62 Managing building work and material alterations 
Experience demonstrates t h a t f i res are more l ikely t o occur w h e n bu i ld ings are 
unde rgo ing works o f ma in tenance and a l te ra t i on and the re fo re bu i l d i ng w o r k 
and mater ia l a l terat ions should be managed and careful ly m o n i t o r e d . 

Designers and contractors shou ld be made aware o f t he exist ing f i re safety 
features o f t h e bu i ld ing . 

A f i r e risk assessment should be conduc ted t h a t ident i f ies and deals w i t h all risks 
across t h e dura t ion o f t h e bu i l d i ng pro ject . 

Bu i ld ing works should be cont inuous ly m o n i t o r e d t o prevent the creat ion o f 
unp lanned extra and undue risks. 

NOTE 1 Attention is drawn to the Construction (Design and Management) 
Regulations 2007 [9]. 

NOTE 2 Further guidance can be found in BS 9999:2008, Clause 48, the HSE 
publication, "Fire safety in construction" [25] and the Construction Confederation and 
Fire Protection Association publication, "Fire prevention on construction sites - The 
joint code of practice on the protection from fire of construction sites and buildings 
undergoing renovation" [26]. 

63 Building works to occupied or partly occupied 
buildings 
W h e r e works are t o be conduc ted t o an exist ing occupied bu i ld ing or w h e r e a n e w 
bu i l d ing m igh t be part ly occupied be fo re f u l l comp le t ion , added v ig i lance against 
f i re risk is necessary. 

A f i r e risk assessment should be mu tua l l y evo lved be tween b o t h t h e responsible 
person f o r t h e bu i ld ing and t h e contractor . This risk assessment should be 
cont inua l ly rev iewed du r i ng t h e per iod o f occupat ion . Where such an assessment 
process shows t h a t t h e safety o f persons is d i f f i cu l t t o ensure t hen a l te rna t i ve 
approaches should be considered. These m i g h t include the provis ion o f ext ra f i re 
precaut ionary measures or t h e p r o h i b i t i o n o f con temporaneous occupa t ion . 

NOTE Further guidance is available In BS 9999:2008, Clause 47. 
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A n n e x A Additional considerations for property and 
(normative) business continuity protection 

A.1 Genera l 
The recommendat ions given in th is British Standard are pr imari ly concerned w i t h 
t h e protect ion of l ife. The provision o f f i re safety systems f o r l i fe safety do no t 
necessarily give adequate protect ion t o proper ty or the business carried o u t in t h e 
bu i ld ing . Therefore, the aim o f t h i s annex is t o ensure t h a t the potent ia l f o r p roper ty 
and business loss is assessed so tha t risks are understood and acceptabie. It is also 
impor tan t t o understand t h a t f i re presents a signif icant challenge t o any business. 
In communal dwel l ings a f i re wh ich is conta ined t o the dwe l l ing o f or ig in can very 
easily cause damage which w i l l af fect t h e habi tabi l i ty of o ther dwel l ings, f o r example 
t h r o u g h t h e damage o f shared services. 

Cont inu ing operat ions o f a business in t h e event o f a f i re is a f undamen ta l 
requ i rement fo r any organ iza t ion . It is appropr ia te t h a t any business should have 
business cont inu i ty plans appropr ia te f o r its business. Further advice can be f o u n d in 
BS 25999 wh ich provides a basis f o r unders tand ing, develop ing and imp lemen t i ng 
business cont inu i ty w i t h i n your o rgan iza t ion . 

A.2 Fire risk assessment 
The pr imary m e t h o d f o r examin ing t h e po ten t i a l f o r p roper ty and business loss 
shou ld be a f i re risk assessment. This shou ld account f o r t h e f i re safety provisions 
in t h e bu i l d ing and t h e level o f f i re p reven t ion management . The risk assessment 
f o r p roper ty and business con t i nu i t y p ro tec t i on cou ld be an extension t o o t h e r risk 
assessments carr ied o u t f o r l i fe safety as requ i red under various legis lat ion. 

By carrying o u t a proper ty and business con t inu i ty pro tect ion risk assessment, t h e 
consequences o f f i re on proper ty and business loss can be h igh l igh ted t o t h e owner , 
occupier, operator, tenant , designers and insurers. The risk assessment should t ake 
in to account t h e existing f i re safety systems and equ ipmen t in t h e bu i ld ing , and t h e 
level of f i re prevent ion management in tended f o r t h e bu i ld ing . It should t h e n be 
clear w h a t overal l f i re safety systems and equ ipmen t are requi red, w h a t f unc t i on 
they have in re lat ion t o p roper ty p ro tec t ion and w h a t management responsibi l i t ies 
are requi red t o mainta in and opera te these systems. 

A.3 A ims of a property and business continuity protection 
risk assessment 
NOTE Further advice and guidance can be obtained from the Fire Protection 
Association "Design guide for the fire protection of building: Essential principles" [27]. 

One a im o f such a risk assessment is t o prov ide a l ink be tween t h e provisions f o r l i fe 
safety and those fo r proper ty and business cont inu i ty pro tec t ion. In consequence 
t h e risk assessment should ensure tha t , as fa r as is reasonably practicable, t h e design 
o f f i re precautions and f i re p revent ion managemen t provides adequate cont ro l 
against f i re deve lopment in order t o pro tect : 

a) p roper ty : 

• contents; 

• fabr ic and bu i ld ing services; 

b) business: 

• loss of dwel l ings and t h e social cost t o t h e commun i t y ; 

• need t o provide rehousing; 

• loss o f personal effects o f t h e tenan ts ; 

• loss o f opera t iona l con t i nu i t y f o r t h e business p rov id ing t h e hous ing . 
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A.4 Responsibilit ies 
The responsibi l i ty f o r agree ing t h e level o f f i re precaut ions, and f i re p reven t ion 
management in re la t ion t o insurance, lies solely w i t h t h e insurers or t he i r agents 
and the i r c l ient . The result o f these discussions m i g h t result in a change o f br ie f 
or increased f i re precaut ions in t h e bu i l d ing . Consequently, discussions w i t h t h e 
insurers should occur a t an appropr ia te phase in t h e design and shou ld a l l o w f o r 
any cont ingency p lann ing . 

As par t of t h e deve lopmen t o f t h e br ief , t he responsibi l i ty f o r carry ing o u t a 
proper ty and business con t i nu i t y p ro tec t ion risk assessment shou ld be t a k e n by 
one o f t he f o l l o w i n g : 

owner, occupier, operator , t e n a n t or concessionaire, f o r self assessment; 

suitably compe ten t m e m b e r o f t h e design t e a m ; 

insurer's f i re surveyor; 

risk manager /eng ineer ; 

f i re safety engineer. 

The level o f deta i l requ i red shou ld also be decided upon w h e n a l loca t ing 
esponsibi l i ty. 

Any changes in t h e design shou ld be discussed w i t h t h e re levant au thor i t i es t o 
ensure tha t the re is no adverse impact on l i fe safety. If a conf l ic t exists b e t w e e n 
t h e provisions f o r l i fe safety and p roper ty p ro tec t ion t h a t cannot be resolved, t h e n 
l i fe safety takes pr ior i ty . 

There is f requen t l y a l i fe safety benef i t as a result o f a p roper ty p ro tec t ion measure. 
It m igh t be possible t o remove or s impl i fy some l i fe safety measures, in nego t i a t i on 
w i t h the relevant author i t ies, w h e n more st r ingent p roper ty p ro tec t ion measures 
are adop ted . 

A.5 Acceptable level of risk 
The acceptable level o f risk t o p roper ty or business should be establ ished at 
an appropr ia te stage in t h e design. This acceptable level o f risk t o p rope r t y or 
business should t h e n be compared w i t h t h e design cr i ter ia necessary f o r l i fe 
safety. Any increases in pe r fo rmance standards requi red f o r p rope r t y or business 
con t inu i ty p ro tec t ion can t h e n be ident i f ied and incorpora ted in t h e design. 

A.6 Risk assessment methodology 
Init ial ly, t h e app rop r i a te t ype o f risk assessment should be ag reed . The risk 
assessment could range f r o m a simple s ta tement ou t l i n i ng t h e po ten t i a l p roper ty 
and business losses w h i c h are acceptable t o business managers and t he i r insurers, 
t h r o u g h t o a r igorous quan t i f i ed analysis o f probabi l i t ies and consequences o f f i re . 

As t h e design develops i t is possible t h a t t h e level o f de ta i l w i l l change, especially 
f o r f i t t i n g ou t . This m i g h t lead t o a change in t h e t ype o f risk assessment requ i red . 

Whatever m e t h o d is emp loyed , t h e aims o f t h e risk assessment shou ld be me t so 
t h a t all concerned are aware o f t h e po ten t ia l risks and t h e requ i red per fo rmance 
o f t h e f i re safety systems and e q u i p m e n t and managemen t o f f i r e safety. 

NOTE Whilst life safety takes priority in case of conflict, it is possible that improved 
property protection might replace a life safety feature without compromising overall 
safety. 

The f irst stage in t h e process is t o assess t h e level o f p roper ty and business 
con t inu i ty p ro tec t ion inheren t in t h e design t o meet t h e l i fe safety provisions. This 
m igh t be suf f ic ient f o r many bu i ld ings equ ipped w i t h act ive suppression systems, 
compa r tmen ta t i on , s t ructura l f i re p ro tec t ion , and provisions t o p revent external 
f i re spread. 
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The second stage is t o i den t i f y any add i t i ona l f i re p ro tec t ion provisions. Care 
shou ld be taken t o iden t i f y any single po in ts o f fa i lure t h a t could have s ign i f i cant 
ef fects on business opera t ions . A d d i t i o n a l p ro tec t ion or some f o r m o f redundancy 
m i g h t t h e n be requ i red , n o t on ly f o r key e lements o f t h e business b u t also f o r 
services suppor t ing t h a t key e lemen t . 

A.7 Qualitative risk assessment 

A.7.1 General 
For many bui ldings some f o r m o f qual i ta t ive risk assessment wi l l be appropr ia te . 
There are a number of hazard and risk assessment techniques. These should be 
discussed and the technique t o be used agreed at an appropr iate stage o f t h e design. 

W h e n t h e aims or object ives f o r p rope r t y and business con t inu i ty p ro tec t i on have 
been agreed, t hen a s t ra tegy f o r achiev ing those aims can be deve loped . The 
strategy can be deve loped f r o m t h e risk assessment, wh ich w i l l t ake i n t o account 
var ious methods t o prevent f i re occurr ing and deve lop ing. These m e t h o d s are 
re fer red t o here as contro ls o n f i r e deve lopmen t and they take in to accoun t b o t h 
f i re prevent ion managemen t and t h e design o f f i re precaut ions. 

Controls on f i re deve lopmen t can be assessed against t h e way t h e f i re is l ikely t o 
start and t hen g row. The g r o w t h o f t h e f i re and t h e actions of var ious cont ro ls on 
f i re deve lopment can be assessed in a sequent ia l order k n o w n as a t i m e l ine. 

The f o l l o w i n g contro ls on f i r e d e v e l o p m e n t approx imate t o a t i m e l ine f o r 
many f i res: 

• f i re p revent ion managemen t : con t ro l o f ign i t ion sources and combus t ib le 
mater ia l , t ra in ing o f s taf f and w o r k procedures, main tenance a n d u p k e e p o f 
f i re safety systems; 

detec t ion and a la rm; f i rs t a id f i r e - f i gh t i ng ; 

smoke managemen t ; 

compar tmen ta t i on and s t ructura l f i r e p ro tec t ion ; 

f i re - f i gh t ing faci l i t ies; ex te rna l and in terna l ; 

external f i re spread and bu i l d i ng separa t ion ; 

automat ic suppression systems. 

As t h e f i re grows, d i f f e ren t cont ro ls t o f i r e deve lopment w i l l d o m i n a t e t h e 
p robab i l i t y t h a t t h e f i re is con t ro l l ed in size or ext ingu ished. The success or fa i l u re 
o f each cont ro l mechanism can be considered in t h e risk assessment o f po ten t i a l 
damage t o t h e p roper ty and business. A n y improvements in t h e m a n a g e m e n t 
system can also be iden t i f i ed t o g e t h e r w i t h cont ingency plans, as necessary. 

A.7.2 Fire prevention management 
The f i rst barr ier t o p roper ty and business loss is the level o f f i re p reven t ion 
managemen t in t h e bu i l d i ng . This is t o ensure t h a t ign i t ion hazards are con t ro l l ed 
or e l im ina ted , t h a t opera t ions in t h e bu i l d i ng are carr ied o u t appropr ia te l y and 
t h a t combust ib le loads are subject t o con t ro l and good housekeep ing . It is also 
i m p o r t a n t t o recognize t h a t in domest ic dwel l ings, t he o w n e r or occupier o f t h a t 
dwe l l i ng may have l i t t le expert ise or unders tand ing o f t h e f i re p ro tec t i on and 
prevent ion measures in t he i r home . In assessing t h e risk f r o m f i re , th is shou ld be 
recognized and m igh t in f luence t h e level o f add i t iona l p ro tec t ion p r o v i d e d , b o t h 
in te rms o f f i re safety fea tu re o f t h e bu i l t env i ronmen t and in advice g i ven t o 
occupants f o r manag ing t h e risk f r o m f i r e in the i r dwel l ings. 
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A 7 . 3 Detection, alarm and first aid fire-fighting 
i f a f i re occurs and g rows t h e n t h e f i rst barr ier t o its deve lopmen t w i l l be by f i rst 
a id f i r e - f i gh t i ng . The usual advice t o home owners is t o re f ra in f r o m f i rs t a id f i re 
f i g h t i n g , leave t h e dwe l l i ng and call t h e f i re and rescue service. In s i tuat ions whe re 
staf f are avai lable, f i rs t a id f i r e - f i gh t i ng m igh t be appropr ia te , and any enhanced 
provision shou ld be incorpora ted in to the risk assessment. 

A 7 . 4 Automatic fire suppression and smoke control 
If f i rst aid f i r e - f i gh t i ng is unsuccessful and the f i re cont inues t o g r o w t h e n the next 
barr ier t o f i re deve lopmen t is l ikely t o come f r o m any au tomat i c f i re suppression 
systems in t h e bu i l d i ng . W h e n assessing t h e adequacy o f t h e system, reference 
should be made t o t h e design objectives of t h e system t o ensure it is suf f ic ient f o r 
t h e aims o f p roper ty and business cont inu i ty p ro tec t ion . A u t o m a t i c f i re suppression 
or cont ro l systems can be in t h e f o r m o f sprinklers, o ther au tomat i c wa te r based 
systems, f i xed dry p o w d e r systems or gaseous suppression systems. 

Smoke cont ro l systems can also con t r ibu te t o p roper ty p ro tec t ion and business 
cont inu i ty . They can e i ther be active or passive. Act ive smoke m a n a g e m e n t systems 
can be t u r n e d on au tomat ica l l y via t h e detect ion and a la rm system and take one 
or all o f t h e f o l l o w i n g fo rms: 

• mechanical and na tu ra l smoke extract w i t h app rop r i a te means t o a l l ow 
make-up air. These are designed t o e i ther l imi t t h e ex ten t o f smoke spread 
and/or t o reduce t h e bu i ld up o f heat in t h e c o m p a r t m e n t ; 

• pressur izat ion systems t o prevent the f l o w o f smoke f r o m one area t o ano ther 
by raising t h e pressure in t h e protected space; 

• depressur izat ion systems t o prevent t h e f l o w o f smoke f r o m one area t o 
ano ther by l owe r i ng the pressure in t h e f i re -a f fec ted space; 

• d i rec t iona l fans designed t o force smoke in one d i rec t ion . 

W i t h act ive suppression systems t h e f i re can be assumed t o be con t ro l led or 
ex t ingu ished. Ei ther way, a degree o f smoke damage can be ant ic ipa ted w i t h i n 
t h e c o m p a r t m e n t o r smoke reservoir depend ing on w h e t h e r or n o t i t is an active 
or passive smoke m a n a g e m e n t system. The po ten t ia l f o r smoke damage can be 
assessed qua l i ta t i ve ly f o r its impact on proper ty and/or business. Care should be 
taken t h a t any single po in ts o f fa i lu re t h a t are l ikely t o a f fec t business operat ions 
are iden t i f i ed . 

A.7.5 Compartmentation and structural fire resistance 
If t he re are no act ive f i re suppression systems, or if f o r t h e purposes o f an 
ext reme event analysis i t is decided t o assume t h a t t h e f i re is no t con t ro l led by 
active means, t h e n t h e next level o f cont ro l o n f i re deve lopmen t w i l l be f i re 
compar tments and f i re resistance t o the structure. C o m p a r t m e n t a t i o n is o f t en an 
i m p o r t a n t f ea tu re o f resident ial bu i ld ing design. 

Compa r tmen ta t i on is t h e provis ion o f f i xed hor i zon ta l and vert ical barriers w i t h 
designated f i re resistance, inc lud ing adequate f i re -s topp ing ; cavity barr iers; 
dampers or seals; doors or shutters all o f wh ich are commensura te w i t h t h e barr ier 
in wh ich t hey are housed. 

W h e n assessing t b e adequacy o f t he compar tmen t and st ructura l f i re resistance, 
reference should be made t o t h e design object ives t o ensure it is suf f ic ient f o r t h e 
aims o f p rope r t y o r business con t inu i t y p ro tec t ion and day- to-day opera t ion . 

If a bu i ld ing is c o m p a r t m e n t e d , smoke and heat damage can be assumed t o occur 
t h r o u g h o u t t h e compa r tmen t . There is also a risk t h a t t h e c o m p a r t m e n t a t i o n 
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could be breached as a result o f inadequate f i re -s topp ing b e t w e e n f l oo r slabs and 
t h e external facade, o r by ex terna l f i re spread via t h e fagade. 

Care should be t aken t o iden t i f y single points of fa i lu re t h a t are l ikely t o a f fec t 
business opera t ions . 

A7.6 Fire-fighting facilities 
A l t h o u g h f i r e - f i gh t i ng faci l i t ies are inc luded here as t h e f i f t h con t ro l t o f i re 
deve lopment , t hey cou ld be equal ly appl icable f r o m any m o m e n t t h a t a f i re is 
detected. 

The speed of response t o t h e f i r e and avai labi l i ty o f f i r e - f i g h t i n g provisions play an 
impo r t an t role in l im i t i ng t h e po ten t i a l damage t o proper ty . 

There are t w o factors t o consider: 

• provis ion f o r ex terna l f i r e - f i gh t i ng ; 

• provision f o r in te rna l f i r e - f i g h t i n g . 

The pr incipal a im o f these activi t ies is l i fe safety. For most bu i ld ings i t is expected 
t h a t these provisions w i l l also be adequate f o r p roper ty p ro tec t i on . 

A.7.7 Insurance industry guidance 
The insurance indust ry has p roduced various guides w h i c h are d i rec ted a t p roper ty 
p ro tec t ion ( inc lud ing Fire Protect ion Associat ion "Design guide for the fire 
protection of buildings: Essential principles" [27] and t h e CLG pub l i ca t ion , Arson 
control forum annual report [28] , t h e Arson Prevent ion Bureau pub l i ca t ion , How 
building design can reduce the threat from arson [29] and Zurich Mun ic ipa l [30]). 
Arson and vandal ism are addressed t h e CLG pub l ica t ion , Arson control forum 
annual report [28] a n d t h e Arson Prevent ion Bureau pub l i ca t i on . How building 
design can reduce the threat from arson [29]. 

Many insurers use t h e LPC design guide for the fire protection of buildings [19] as 
a basis f o r p rov id ing gu idance t o t h e bu i ld ing designer o n w h a t they requi re . 

A n n e x B Atria 
(normative) 

B.1 General 
This annex conta ins d i f f e ren t design opt ions fo r t h e inclusion o f a t r ia in residential 
bu i ld ings. The exemplars g iven cover bui ld ings up t o 18 m in he igh t , incorpora t ing 
bo th enclosed and unenclosed balconies. The f l o w c h a r t in Figure B.l should be 
used t o de te rm ine w h e t h e r t h e a t r i um bu i ld ing fal ls w i t h i n t h e scope o f BS 9991 
and , i f it does, i t should be used t o de te rm ine a design so lu t i on . 

Where specific reference is n o t made t o a part icular e l emen t o f design 
and/or const ruct ion, such e lements should be designed in accordance w i t h t h e 
recommendat ions g iven elsewhere in th is standard f o r non -a t r i um bui ld ings. 
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Figure B.1 Occupancy ca tegory decis ion process 

Is the building a dwelling (single-family 
dwelling house, self contained flat or 

maisonette); 
residential acconimodation block; or 

sheltered housing? 

Establish whether the 
building is within the 
scope ofthis code 

Is the building a dwelling (single-family 
dwelling house, self contained flat or 

maisonette); 
residential acconimodation block; or 

sheltered housing? 

Establish whether the 
building is within the 
scope ofthis code 

Is the building a dwelling (single-family 
dwelling house, self contained flat or 

maisonette); 
residential acconimodation block; or 

sheltered housing? 

Is the building a dwelling (single-family 
dwelling house, self contained flat or 

maisonette); 
residential acconimodation block; or 

sheltered housing? 

'No 

See BS 9999:2008, 
Annex B 

Is the building over 
18 m? 

Yes 

See BS 9999:2008, 
Annex B 

Evacuation strategy to be 
based on individual 

occupancies 

T 
Each dwelling to be 

provided with a window or 
door through which escape 
can be made independent 

of the atrium 

Fire alarm warning to be 
that appropriate for the 
equivalent non-atrium 

building 

Enclose atrium from 
accommodation with 60 min 

fire-resisting and smoke-
retarding construction 

Provide smoke clearance 
to atrium, AFD for smoke 
clearance, as appropriate 

Atrium base: 
No control required 

See exemplar 1 

[Ng 
Are accommodation floors more 
than 4.5 m above ground level? 

No | Yes 

Is escape via the atrium with no 
alternative means of escape? 

Yes Is escape via an unenclosed 
balcony within the atrium? 

Is escape via the atrium with no 
alternative means of escape? 

Is escape via an unenclosed 
balcony within the atrium? 

Evacuation strategy to be 
based on individual 

occupancies 

Evacuation strategy to be 
based on individual 

occupancies 

Evacuation strategy to be 
based on individual 

occupancies 

Provide internal protected 
escape route or an external 

escape route direct from 
the accommodation 

Provide means of escape in 
2 directions to independent 

protected escape routes 
within 18 m maximum travel 
distance from the front door 
to the nearest storey exit or 

fire door leading to the 
protected corridor 

Provide means of escape in 
2 directions to independent 

protected escape routes 
within 18 m maximum travei 
distance from the front door 
to the nearest storey exit or 

fire door leading to the 
protected corridor 

Fire alarm warning to be 
that appropriate for the 
equivalent non-atrium 

building 

T 

Fire alarm warning to be 
that appropriate for the 
equivalent non-atrium 

building 

I 
Fire alarm warning to be 
that appropriate for the 
equivalent non-atrium 

building 

Enclose atrium from 
accommodation wilh 60 min 

fire-resisting and smoke-
retarding construction 

Enclose atrium from 
accommodation with 60 min 

fire-resisting and smoke-
retarding constmction 

Balcony enclosed by smoke 
retarding, but not 

fire-resisting, construction 
and a smoke controi 

system; or 
dwellings and ancillary 

accommodation provided 
with sprinkler coverage 
and a smoke clearance 

system provided 

Provide smoke clearance 
to atrium, AFD for smoke 
clearance, as appropriate 

Atrium base: 
No control required 

Enclose atrium from 
accommodation with 60 min 

fire-resisting and smoke-
retarding construction 

All dwellings and 
ancillary accommodation 

be equipped with sprinklers 

Balcony enclosed by 
fire-resisting and 
smoke-retarding 

construction with smoke 
clearance to the atrium 

Atrium base: 
Controlled fire load 

Provide smoke control 
system to atrium, 
AFD for smoke 

control, as appropriate 

Atrium base: 
Controlled fire load 

See exemplar 2 See exemplar 3a, 3b, 3c See exemplar 4 

A) Where balconies are enclosed, ventilation should be provided in accordance with Clause 13. 

B) Where sprinklers are required within dwellings, they should be installed in accordance with BS 9251 or BS EN 12845. 
Where sprinklers are required in ancillary accommodation and/or to cover the atrium base, they should be installed in 
accordance with BS EN 12845. 

Note For exemplars 1 to 4, see figures B.2 to B.7. 
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BRITISH STANDARD 

Figure B.2 Exemplar 1: A t r i u m base, n o con t ro l requi red 

BS 9991:2011 

Key 

1 Smoke clearance system v 

2 Accommodation with 60 min flre-resistlng (Integrity and insulation) and smoke-retarding construction 

3 Unenclosed balconies 

4 External wall having a window or door through which escape can be made 

5 Atrium base: no control required 

6 Make-up air 

The fire alarm and warning should be appropriate for the equivalent non-atrium building. 
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Figure B.3 Exemplar 2: A t r i u m base; no cont ro l requ i red 

y 

5 5 

—I 4 

6 6 6 6 

8 

Key 

1 Smoke clearance system 

Protected internal escape route 

Accommodation with 60 min fire-resisting (integrity and insulation) and smoke-retarding construction 

Height up to 18 m 

Unenclosed balconies 

Atrium base: no control required 

Make-up air 

External escape 

The fire alarm and warning should be appropriate for the equivalent non-atrium building. 
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Figure B.4 Exemplar 3a: A t r i u m base; con t ro l led f i re load 

Key 

1 

3 

4 

5 

6 

7 

AFD 

4 4 

5 AFD 5 AFD 5 AFD 

6 

Smoke control system 

Means of escape in two directions to independent, protected escape routes with a maximum travel distance in 
one direction of 18 m 
Accommodation with 60 min fire-resisting (integrity and insulation) construction 

Enclosed balconies with a smoke-retarding construction 

Height up to 18 m 

Atrium base: controlled fire load 

Make-up air 

Automatic fire detection appropriate to the smoke control system 

The fire alarm and warning should be appropriate for the equivalent non-atrium building. 
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Figure B.5 Exemplar 3b: A t r i u m base; con t ro l led f i re l oad 

Key 

1 

3 

4 

5 

6 

7 

AFD 

4 4 

5 AFD 5 AFD 5 AFD 

6 

Smoke clearance system 
Means of escape in two directions to independent, protected escape routes with a maximum travel distance in 
one direction of 18 m 
Accommodation with 60 min fire-resisting (integrity and insulation) construction 

Enclosed balconies with fire-resisting and smoke-retarding construction 

Height up to 18 m 

Atrium base: controlled fire load 

Make-up air 

Automatic fire detection appropriate to the smoke control system 

The fire alarm and warning should be appropriate for the equivalent non-atrium building. 
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Figure B.6 Exemplar 3c: A t r i u m base; cont ro l led f i re load 

Key 

1 

3 

4 

5 

6 

7 

AFD 

4 '/ | v̂ - 4 '/ | v̂ -

5 AFD 5 AFD '/1 ̂  
5 AFD 5 AFD 

6 

Smoke clearance system 

Means of escape in two directions to independent, protected escape routes with a maximum travel distance in 
one direction of 18 m 

Accommodation with 60 min fire-resisting (integrity and insulation) construction 

Enclosed balconies with smoke-retarding construction 

Height up to 18 m 

Atrium base: controlled fire load 

Make-up air 

Automatic fire detection appropriate to the smoke control system 

Automatic sprinkler protection 

The fire alarm and warning should be appropriate for the equivalent non-atrium building. 
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Figure B.7 Exemplar 4: A t r i u m base; con t ro l led f i re load 

Key 

1 Smoke control system 

Means of escape in two directions to independent, protected escape routes with a maximum travel distance in 
one direction of 18 m 

3 Accommodation with 60 min fire-resisting (integrity and insulation) construction 

4 Unenclosed balconies 

5 Height up to 18 m 

6 Atrium base: controlled fire load 

7 Make-up air 

AFD Automatic fire-detection, appropriate to the smoke control system 

Automatic sprinkler protection 

The fire alarm and warning should be appropriate for the equivalent non-atrium building. 

B.2 Means of escape 

B.2.1 General 
The inclusion o f act ive and passive f i re and smoke cont ro l systems w i t h i n an 
a t r i um is in tended t o ensure t h a t t he means o f escape prov ided remains avai lable 
t o occupants t h r o u g h o u t t h e evacuat ion o f t h e bu i ld ing under f i re condi t ions. 

As a h igh degree o f c o m p a r t m e n t a t i o n is prov ided and t he re fo re the re is a 
low probabi l i ty o f f i re spread beyond t h e dwe l l i ng of o r i g in , i t is un l ike ly t h a t 
s imul taneous evacuat ion w i l l be necessary (see E.I regard ing stay-put st rategy). 
However, there m i g h t be some occasions whe re opera t iona l cond i t ions are such 
t h a t t he f i re and rescue service decide t o evacuate t h e bu i l d i ng . In these si tuat ions 
the occupants o f t h e bu i ld ing m i g h t need t o use t h e escape rou te ; th is m i g h t be 
wh i le f i re - f i gh t ing is in progress. As such, t h e recommendat ions in th is s tandard 
fo r t h e pro tec t ion o f c o m m o n escape routes and stairs are designed t o ensure they 
remain avai lable f o r use over an ex tended per iod . 
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It is essential, t he re fo re , t h a t t h e provis ion o f means o f escape f o l l o w s establ ished 
guidance, appropr ia te t o t h e risk concerned, o ther t h a n w h e r e specif ical ly a l l owed 
f o r w i t h i n th is gu idance. 

B.2.2 Escape routes 
W h e n evacuating a bu i ld ing t h e occupants have a natural tendency t o leave via the 
same route by wh ich they en tered. In p lann ing fo r escape i t is normal ly desirable tha t 
t h e escape routes coincide w i t h circulat ion routes. However, in a bu i ld ing conta in ing 
an a t r ium this is no t always feasible and m igh t no t be desirable if it requires t ravel 
close t o t h e edge o f an open a t r i um. 

Occupants o f a bu i l d i ng genera l ly need t o have a l ternat ive d i rect ions o f escape, 
and t h e circumstances w h e r e a single d i rec t ion o f t ravel is acceptable are l im i ted . 
This pr inciple and others such as m a x i m u m distances o f t rave l app ly equal ly t o a 
bu i l d ing con ta in ing an a t r i u m as t o one t h a t does not . In circumstances w h e r e t h e 
a t r i um is no t separated f r o m t h e accommoda t ion by f i re-resist ing cons t ruc t ion , i t 
is necessary t o consider escape w i t h i n and f r o m t h e a t r i um , and escape f r o m t h e 
associated areas, as an ent i ty , i t is par t icu lar ly impo r tan t t o consider t h e e f fec t t h e 
a t r i um m igh t have o n escape f r o m upper storeys open t o t h e a t r i u m in v i ew o f t h e 
po ten t ia l f o r a f i re in t h e a t r i um t o a f fec t those storeys. 

B.2.3 Balcony escape 
Escape via a balcony w i t h i n t h e a t r i um space is acceptable w i t h o u t t h e need 
f o r an a l ternat ive p ro tec ted escape rou te away f r o m t h e a t r i u m , p rov ided t h a t 
t h e balcony is p ro tec ted f r o m t h e ef fects o f heat and smoke. W h e r e t h e r e is an 
a l ternat ive p ro tec ted escape rou te f r o m t h e accommodat ion , these restr ict ions 
need no t apply and open balcony escape routes are acceptable (see Figure B.2, 
exemplar 1 and Figure B.3, exemplar 2). 

W h e r e the means o f escape is via a balcony w i t h i n t h e a t r i um (i.e. w h e r e no 
a l ternat ive rou te f r o m t h e accommoda t i on is avai lable), i t should c o n f o r m t o one 
o f t h e f o l l o w i n g op t ions . 

a) Option 1: 

1) the balcony shou ld be enclosed w i t h f i re-resist ing and smoke- re ta rd ing 
const ruct ion t h a t con fo rms t o t h e same specif ications t o t h a t o f t h e at r ia ; 
and 

2) a smoke clearance system shou ld be prov ided f r o m t h e a t r i u m in 
accordance w i t h B.6 and Figure B.5, exemplar 3b) ; 

b) Opt /on 2: 

1) t he balcony shou ld be enclosed by smoke- re tard ing bu t n o t f i re-resist ing 
const ruc t ion; and 

2) a smoke con t ro l system shou ld be should be p rov ided f r o m t h e a t r i u m In 
accordance w i t h B.3 and Figure B.4, exemplar 3a); 

c) Option 3: 

1) the balcony shou ld be enclosed by smoke- re tard ing b u t n o t f i re-resist ing 
const ruc t ion; 

2) all dwel l ings and anci l lary accommodat ion should be p rov ided w i t h a 
spr inkler system; and 

3) a smoke clearance system should be prov ided f r o m t h e a t r i u m in 
accordance w i t h B.6 and Figure B.6, exemplar 3c). 

Whe re t h e means o f escape f r o m t h e balcony is no t separated f r o m t h e a t r i u m , a 
smoke cont ro l system shou ld be p rov ided in t h e a t r i um in accordance w i t h B.6 and 
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all dwe l l i ngs and anci l lary accommodat ion shou ld be p rov ided w i t h a spr inkler 
system (see Figure B.7, exemplar 4). 

Escape w i t h i n t h e a t r i um should be avai lable in a t least t w o di rect ions w i t h t h e 
t ravel distance w i t h i n t h e a t r i um t o the nearest storey ex i t n o t exceeding 18 m. 

In al l cases t h e a t r i u m base should only con ta in a con t ro l led f i re load. 

B.2.4 Fire alarm and detection system 
Fire de tec t ion and a larm systems should c o n f o r m t o t h e recommendat ions g iven in 
Section 5, as app rop r i a te f o r t he equiva lent n o n - a t r i u m b u i l d i n g . 

B.3 Building characteristics and recommendat ions 

B.3.1 Fire resistance of structure 
Recommendat ions and guidance are p rov ided in th is annex on a l ternat ive 
methods o f p reven t ing the f l o w o f ho t gases and f lames f r o m a f i re in the 
associated d w e l l i n g t o the a t r i um and subsequent ly hav ing a possible ef fect on 
o the r dwe l l i ngs via t h e a t r i um . 

Various strategies have been developed t o ensure t h a t th is can be achieved, 
inc lud ing t h e f o l l o w i n g : 

a) f i re-resist ing and smoke-retarding construct ion can be placed be tween t h e 
a t r i um and t h e associated dwel l ings in con junc t ion w i t h natura l exhaust vents; 

b) smoke-retard ing construct ion between t h e a t r ium and t h e associated dwel l ings 
can be used in conjunct ion w i t h a smoke cont ro l system; 

c) smoke- re ta rd ing construct ion be tween t h e a t r i u m and t h e means o f escape 
f r o m t h e associated dwel l ings can be placed in con junc t i on w i t h a spr inkler 
system w i t h i n all dwel l ings and ancil lary accommoda t i on and a smoke 
clearance system. 

B.3.2 Fire-resisting construction 
Where t h e accommodat ion needs t o be separated f r o m t h e a t r i um by a f ire-resisting 
construct ion, t hen e i ther side o f t h e construct ion should be capable o f meet ing 
the in tegr i ty cr i ter ion specified in BS 476-22 f o r a per iod o f no t less than 30 m in , 
or t h e classification specif ied in the relevant par t o f BS EN 13501, unless otherwise 
recommended elsewhere in this standard. 

B.3.3 Smoke-retarding construction 
In many instances it is no t necessary t o enclose t h e a t r i um w i t h f ire-resisting 
construct ion. However, a smoke-retarding enclosure m i g h t be needed t o prevent 
the early ingress o f smoke t o those levels t h a t are no t di rect ly af fected by f i re . Some 
fo rms o f construct ion wh ich are fire-resisting (e.g. t rad i t iona l rol ler shutters) w o u l d 
no t be suf f ic ient ly impervious t o smoke t o be considered as smoke-retard ing. Where 
smoke curtains are used, they should be in accordance w i t h BS EN 12101-1. 

In t h e absence o f an appropr ia te method o f test and per formance criteria, such 
construct ion should no t contain unsealed jo in ts and permanent ly open, or openable, 
areas. Joints be tween such construction and any abu t t i ng e lement should be t i gh t 
and preferably sealed w i t h a f i l ler con forming t o BS EN 1366-3 or BS EN 1366-4 (e.g. 
plaster), a mastic, o r a f lexible strip (e.g. neoprene), as appropr ia te . 

Any doors in an a t r i um, w h e n tested in accordance w i t h BS 476-31.1 w i t h t h e 
th resho ld t a p e d , and subjected t o a pressure o f 25 Pa, shou ld have a leakage rate 
no t exceeding 3 m 3 / h / m . 
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B.3.4 Enclosure 
The enclosure o f an a t r i um by imper forate construct ion (such as a glazed screen) can 
signif icantly reduce t h e probabi l i ty o f smoke damage t o storeys removed f r o m the 
f i re. However, if t h e f i re g rows large, the tempera tu re bu i ld -up w i t h i n t h e a t r ium is 
l ikely t o lead t o fa i lu re o f f l oa t and other annealed glasses, and smoke and flames 
can spread be tween storeys. If a f i re continues t o develop unchecked, the bui ld-up 
o f heat is l ikely t o lead eventual ly t o the fa i lure o f non-f ire-resist ing g laz ing systems 
used fo r t h e a t r i um enclosure. Therefore, t o achieve an add i t iona l level o f protect ion 
the provision o f a f ire-resist ing enclosure t o t h e a t r ium can be benefic ial . 

B.3.5 Connection of an atrium to below-ground storeys 
There is essentially l i t t le d i f ference in the potent ia l f o r f i re and smoke spread 
between an a t r i um penet ra t ing be low g round level and an a t r ium t h a t is who l l y 
above g round , and it is n o t necessary t o separate t h e be low-g round sections of an 
a t r ium and its associated f l oo r areas f r om the upper storeys by means o f f ire-resisting 
construct ion. No specific recommendat ions are made f o r atr ia connect ing w i t h 
be low-ground storeys, b u t i t should be ensured t h a t pro tec ted escape routes 
and f i re - f igh t ing provisions are in accordance w i t h the recommendat ions fo r the 
equivalent non-a t r ium bu i ld ing . 

B.4 Glazing 

B.4.1 General recommendations for overhead glazing 
Overhead g laz ing shou ld be designed t o min im ize t h e risk o f in jury due t o fa l l ing 
glass. This genera l ly requires t h e use of po lyv iny lbuty ra l (pvb) l am ina ted safety 
glass on t h e inner pane fac ing i n to t h e a t r i um space. Relevant gu idance on the 
l imi ta t ions o f o t h e r glass types can be f o u n d in BS 5516-2. 

Up t o a he igh t o f 5 m above f l o o r level, glass should consist of : 

a) single glazing: t o u g h e n e d glass, heat-soaked t o u g h e n e d glass, pvb laminate 
safety glass, o r Georg ian w i r e d glass; or 

NOTE Georgian wire glass contains a wire mesh within the body of the glass. 

b) insulating glazed units: t h e lower pane shou ld be one o f t h e above types. If 
t h e lower pane is e i ther t o u g h e n e d or heat soaked t o u g h e n e d glass then t h e 
upper pane o f t h e u n i t should also be one o f t h e glass types g iven above. 

A t a he igh t o f b e t w e e n 5 m and 13 m above f l oo r level, glass shou ld consist of : 

i) single glazing: Georg ian w i r e d glass or a g laz ing inc lud ing pvb laminated 
safety glass as t h e ou te r layer. Heat soaked t o u g h e n e d glass may be considered 
prov ided t h a t t h e glass thickness is no t more t han 6 m m w i t h a max imum pane 
size o f 3 m 2 ; 

ii) insulating glazed units: lower pane in accordance w i t h B.4.1 i). Whe re the lower 
pane is t o u g h e n e d glass t hen the upper pane should also be according t o B.4.1 i). 

A t a he igh t o f m o r e t h a n 13 m above f l oo r level, glass shou ld consist o f single 
g laz ing and t h e l ower pane o f insulat ing glass uni ts : e i ther Georg ian w i r e d glass 
or a g laz ing inc lud ing pvb lamina ted safety glass as t h e inner pane. 
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B.4.2 Fire protection of glazed walls and the atrium roof 
Glazed a t r i um wal ls and t h e a t r i um roo f shou ld c o n f o r m t o t h e f o l l o w i n g 
recommendat ions . 

a) If one or more of t he sides o f t h e a t r i um f o r m a vert ical escape and access stair 
t h e n t h e vertical g laz ing e i ther side o f t h e corner, f o r a distance o f a t least 3 m 
on bo th sides, should be a m i n i m u m o f 30 min insulat ion and in tegr i ty f o r t h e 
fu l l he igh t o f t h e a t r ium. 

b) The roo f g laz ing should be par t o f a classified m i n i m u m 30 min in tegr i t y 
f i re-resist ing glazed system comb ined w i t h a smoke- re tard ing const ruc t ion. 

c) Any fagade g laz ing outs ide and above t h e a t r i um shou ld be par t o f a 
f i re-resist ing g lazed system f o r a distance of a t least t w o f loors above t h e 
a t r i um roof , and having a m i n i m u m o f 30 min insulat ion w i t h in tegr i ty . 

B.5 Load-bearing elements 
The an t ic ipa ted f i re load (per m 2 o f f l oo r area) in a bu i l d ing incorpora t ing an 
a t r i u m w o u l d normal ly be no grea ter t h a n in t h e equ iva len t non-a t r ium b u i l d i n g . 
Load-bear ing elements o f s t ructure t h a t are f i re-resist ing should t he re fo re 
be o f an equal level o f f i re resistance as those approp r ia te f o r t he equ iva len t 
non -a t r i um bu i l d ing . 

B.6 Smoke control and controlling the fire load on the atrium base 

B.6.1 General 
Smoke cont ro l systems are designed t o move or con t ro l t h e smoke and f i re e f f l u e n t 
in a p rede te rmined manner in order t o m in im ize t h e t h rea t t o l i fe. Smoke cont ro l 
can be achieved in a number o f d i f f e ren t ways, such as t h r o u g h a smoke clearance 
system wh ich assists f i re- f ighters in remov ing smoke f r o m t h e bu i ld ing in t h e 
a f t e r m a t h o f a f i re . 

NOTE For general guidance on smoke control systems, see Annex E. 

Smoke con t ro l systems should : 

a) ma in ta in a clear layer o f n o t less t h a n 3 m above t h e t o p open-occupied 
storey, o r 2.5 m above t h e f l o o r o f f i re o r i g in ; and 

b) prevent t h e smoke layer t e m p e r a t u r e f r o m exceeding 200 0 C. 

W h e r e t h e design o f t h e smoke cont ro l system al lows t h e layer of smoke t o descend 
be low closed storeys, smoke should be prevented f r o m leaking in to these f loors or, 
w h e r e appl icable, t h e smoke cont ro l system design should ensure by d i l u t i on t h a t 
t h e opt ica l density per metre does no t exceed 0.1 at all po ints on the t o p storey 
open t o t h e a t r i um. This measure is in tended t o ensure t h a t t h e visibi l i ty on t h e 
open storeys does no t become lower t han t h e accepted 8 m t o 10 m range wh ich is 
deemed adequate f o r safe use o f t h e escape routes. 

B.6.2 Make-up air 
It is essential t h a t any smoky gases exhausted f r o m t h e a t r i um are replaced by 
clean, f resh air. This replacement air shou ld en te r be l ow any buoyant smoke layer 
t o avo id immed ia te mix ing w i t h smoke, and t o a l l ow t h e best condi t ions f o r t h e 
use o f escape routes and fo r f i r e - f i gh t i ng . 
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B.6.3 

B.6.4 

B.6.5 

Calculation procedures 
It is i m p o r t a n t t h a t designers establish t h a t t h e calculat ion procedures used are 
r e l e v a n t t o t h e circumstances in wh ich they are in tended t o be used. The procedures 
and calculat ions should be fu l ly documented . 

NOTE Guidance on calculation procedures for the design of smoke and heat control 
systems can be found in a number of documents, e.g. BS 7346-4 and BS 7346-5, BRE 
Report 368 [12] and CIBSE Guide E [31]. 

interaction with other systems 
HVAC d u c t w o r k used in con junct ion w i t h a smoke con t ro l system presents a risk 
as in le t air and exhaust air can spread smoke and f i re w i t h i n t h e a t r i um bu i l d i ng . 
There fo re carefu l considerat ion needs t o be g iven t o f i re p ro tec t ion , in tegr i t y o f 
cons t ruc t ion , ven t i l a t i on controls, and r o u t i n g o f d u c t w o r k used f o r smoke and 
hea t con t ro l systems. 

Post-fire suppression ventilation 
Smoke and heat f r o m a bu i id ing m i g h t need t o be released a f te r t he f i re has been 
suppressed by t h e f i re and rescue service. Ven t i l a t i on f o r th is purpose is usually 
o b t a i n e d by o p e n i n g w i n d o w s t o p rov ide cross-vent i la t ion and smoke clearance. 
In a bu i l d i ng w i t h an a t r i um, t h e spread o f smoke t o a numbe r o f storeys can 
make i t more d i f f i cu l t t o open w i n d o w s o n every storey a f fec ted by smoke. In such 
circumstances, a mechanical or natura l v e n t i l a t i n g system capable o f c lear ing t h e 
smoke f r o m t h e a t r i um and t h e a f fec ted f l o o r area shou ld be prov ided. 

W h e r e a smoke cont ro l system is p rov ided f o r means o f escape purposes, i t is n o t 
general ly necessary t o provide add i t iona l faci l i t ies specifically f o r the f i re and rescue 
service. However, whe re such a system is n o t p rov ided , t h e provision o f smoke 
clearance faci l i t ies f o r opera t ion by t h e f i re and rescue service is recommended. 

Stand-a lone manua l overr ide faci l i t ies shou ld be p rov ided t h a t a l low t h e f i re and 
rescue service t o have direct cont ro i o f t h e smoke con t ro l and norma l ven t i l a t i on 
systems w i t h i n t h e bu i l d ing . 

B.6.6 Natural smoke control for atria 
A smoke con t ro l system opera t ing on na tu ra l ven t i l a t i on principles should be 
designed t o remove residual smoke, t a k i n g due account o f m ix ing effects, w h e n 
re ly ing solely o n t h e t he rma l stack e f fec t c reated by t h e buoyancy o f t h e smoke 
and on t h e areas o f openings p rov ided . 

NOTE A separate low level inlet is not always required. Inlet air can be provided by 
fire-fighters opening windows and doors. 

Natura l smoke clearance f o r atr ia shou ld c o n f o r m t o t h e f o l l o w i n g . 

a) Natura l exhaust vents should be p rov ided in t h e a t r i u m roof . The t o t a l area o f 
vents shou ld be n o t less t han 10% o f t h e m a x i m u m p lan area o f t h e a t r i u m . 

b) Vents should be located in such a w a y t h a t ensures adequa te coverage and 
cross-vent i lat ion of t he to ta l a t r i u m . 

c) Vents and associated controls should c o n f o r m t o BS EN 12101-2. 

B.6.7 Mechanical smoke control for atria 
A mechanical smoke ven t i la t ion system shou ld be p rov ided having a low- level in le t 
w i t h i n t h e a t r i u m t o prov ide rep lacement air changes every hour based u p o n t h e 
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t o t a l vo lume o f t h e a t r i um inc lud ing t h e largest f l oo r open t o it . The mechanical 
smoke vent i la t ion system should prov ide: 

a) f ou r air changes per hour in spr ink lered bui ld ings whe re t h e a t r i um base has a 
cont ro l led f i re load; 

b) six air changes per hour in unspr ink lered bui ld ings. 

B.6.8 Automatic control 
Smoke cont ro l systems should be ac tua ted by means o f smoke detec t ion in t h e 
c o m m o n access space t o f lats. 

B.6.9 Ventilation and smoke controls for the fire and rescue service 
In order t o assist t he f i re and rescue service in rescue, f i re- f ight ing and clearance o f 
smoke after the f i re has been ext inguished, i t has become normal practice t o prov ide 
switches at suitable locations by wh ich f i re and rescue service or o ther au thor ized 
personnel can overr ide the opera t ion o f smoke exhaust fans and vent i lators and al ter 
t he conf igurat ion o f t h e normal air hand l ing system. Careful considerat ion should be 
given as t o the extent of such provisions. 

NOTE It might be advisable to seek the advice of the fire and rescue service regarding 
designing ventilation and smoke controls. 

B.6.10 Controlling fire load on the atrium base 
W h e r e it is necessary t o con t ro l t h e f i re load w i t h i n the a t r i um, t h e f o l l o w i n g 
recommendat ions apply. 

a) If t h e t o ta l w e i g h t o f combust ib les on t h e a t r i um base exceeds 160 k g , t h e 
materials should be con f ined t o isolated islands, each island con ta in i ng a 
max imum o f 160 kg o f combust ib le mater ia l , cover ing a max imum f l o o r area 
o f 10 m 2 , and be ing separated f r o m o the r areas o f combust ib le mater ia ls by a 
distance of at least 4 m (except w h e r e those areas are pro tec ted by a spr ink ler 
system, see B.6.11). 

b) W h e n tested in accordance w i t h BS 476-7, all wa l l and cei l ing l in ings shou ld 
have at least a Class 1 surface spread o f f l a m e . 

c) W h e n tested in accordance w i t h BS 5852, all uphols tered f u r n i t u r e shou ld 
resist ign i t ion f r o m t h e smou lde r ing source and the f l am ing source. 

NOTE Attention is drawn to the provisions of the Furniture and Furnishings (Fire) 
(Safety) Regulations 1988 [10] in respect of filling materials. 

d) A l l texti les (drapes and curtains) shou ld c o n f o r m t o BS 5867-2. 

e) Where an au tomat i c suppression system is prov ided, t h e f i re load can be 
considered t o be con t ro l l ed . 

B.6.11 Sprinkler protection to the atrium base 
Where sprinkler p ro tec t ion is p rov ided t o an a t r i um base, t h e object ive is t o 
l im i t t h e heat o u t p u t of t h e f i re t o 2.5 M W convect ive heat f lux . In at r ia , t h e 
effectiveness o f sprinklers d imin ishes w i t h an increase in he igh t above t h e a t r i u m 
base. This should be taken i n t o account in the i r design and insta l la t ion in o rde r t o 
ensure t h a t they are correct ly placed t o be capable of achieving cont ro l o f a f i re . 
Sprinkler systems should be instal led t o BS EN 12845. 
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A n n e x C Private Balconies (open or enclosed) 
(normative) 

c.l Balconies 
Al l balconies should be gua rded w i t h a p ro tec t ive barr ier con fo rm ing t o BS 6180. 

Balconies t h a t are enclosed or par t ia l ly enclosed shou ld be designed in accordance 
w i t h BS 9999:2008, 36.6. 

c.2 Private balconies (balconies for the use of only one dwel l ing) 
No store or o the r f i re risk should be erected external ly on a balcony. 

Balconies no more than 4.5 m above g r o u n d level shou ld con fo rm t o 5.1c)3). 

NOTE It is important to ensure that there is sufficient space to bring in and safely 
erect a suitable ladder. 

Enclosed balconies should be t r ea ted as inner rooms. 

Whe re balconies are enclosed and are cont iguous w i t h enclosed balconies t o o ther 
f lats, t he f i re resistance o f t h e balcony structure and the compar tmen ta t ion be tween 
balconies should be the same as t h e f i re resistance required fo r t h e bu i ld ing . 

c.3 Private balconies more than 4.5 m above ground level 
Balconies more than 4.5 m above t h e g r o u n d level shou ld con fo rm t o t h e 
f o l l o w i n g recommendat ions. 

a) The escape route f r o m t h e balcony shou ld n o t pass t h r o u g h more t han one 
access r o o m . 

b) The in te r io r o f t he access r o o m shou ld be clearly visible f r o m al l parts o f t h e 
balcony. 

c) The t rave l distance f r o m any po in t on t h e balcony t o t h e exit(s) f r o m t h e 
access room should no t exceed t h e a l l owab le one-way t ravel distance. 

d) Any cook ing risk in t h e access r o o m shou ld be enclosed w i t h f i re-resist ing 
const ruct ion unless: 

1) t h e open cook ing risk is r emo te f r o m t h e balcony and pos i t ioned in such 
a way t h a t i t does n o t pre jud ice t h e escape rou te t h r o u g h t h e access 
r o o m ; and 

2) a system o f au tomat i c smoke de tec t i on con fo rm ing t o BS 5839-6 is 
p rov ided t o the access r o o m w i t h an a la rm system on t h e balcony. 

e) Where the travel distance t o any po in t on t h e balcony exceeds 7.5 m, it should 
be prov ided w i t h an a l ternat ive escape rou te w i t h o u t go ing via t h e same access 
room or the access room should be prov ided w i t h automat ic smoke de tec t ion . 

c.4 Communal roof gardens, terraces and balconies 
Roof spaces, terraces or balconies (used as a c o m m o n ameni ty ) hav ing a t rave l 
distance exceeding 45 m shou ld have an a l te rna t i ve escape rou te p rov ided in 
accordance w i t h 7.2c). Where a l te rnat ive escape is p rov ided , roo f space may be o f 
any d imens ion . 

The staircase leading t o or f r o m t h e roo f ga rden , terrace or balcony shou ld be 
p ro tec ted f r o m all f loors (excluding an open roo f area) in accordance w i t h 26.1.2 
f o r small bu i ld ings, or w i t h 26.1.3 f o r bu i ld ings exceeding 11 m in he igh t . 

W h e r e a roo f garden is fu l ly or par t ia l ly enclosed, i t should be considered as a f l o o r 
f o r means o f escape and the same p ro tec t ion shou ld be prov ided t o t h e staircase. 
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The l i f t serving any roo f space, terrace or balcony should c o n f o r m t o BS 9999:2008, 
16.7 and 46.9. 

Where it is necessary t o p rov ide an a l ternat ive escape t o a c o m m o n amen i t y due 
t o t ravel distances or enclosure and access t o t h e c o m m o n amen i t y is via a l i f t , 
considerat ion should be g iven t o provisions f o r t h e safe and conven ien t use of t h e 
a l ternat ive escape by any persons w i t h mob i l i t y impa i rments . 

c.5 Communal roof gardens, terraces and balconies in sheltered 
housing 
Careful considerat ion shou ld be g iven t o t h e size and design o f al l balconies 
and roo f terraces used in shel tered hous ing f o r access and egress, w h e t h e r assisted 
or unassisted. 

c.6 Communal roof gardens and other open spaces 
Communal roo f gardens and o the r open spaces should c o n f o r m t o t h e f o l l o w i n g 
recommendat ions. 

a) Access t o communa l roo f gardens and similar places should be f r o m a protected 
stairway enclosure or a pro tec ted vent i la ted lobby/corr idor. 

b) Where t h e roo f garden is open t o t h e air, there should be no l imi t on t h e t ravel 
distance on t h e roo f ga rden . 

c) Whe re the roo f ga rden is enclosed: 

1) i t should be separated f r o m t h e approach stairs or lobby/cor r idor by a 
pro tec ted lobby; and 

2) t rave l distances w i t h i n t h e roo f garden space shou ld be l im i ted t o 18 m 
w h e r e t he re is on ly a single d i rec t ion of escape; o r 

3) t rave l distances w i t h i n t h e roo f garden space shou ld be l im i ted t o 45 m 
whe re escape is possible in more t h a n one d i rec t ion . 

d) A n alarm, audib le t h r o u g h o u t t h e roo f garden, should be sounded upon 
act ivat ion o f any f i re detect ion system in the stairs or lobby/corr idor access space. 

A n n e x D Advice to occupiers of dwellings in 
(informative) residential buildings 

D.i General 
This annex contains in fo rmat ion regard ing f i re safety advice t h a t can be g iven t o 
occupiers of f lats and o ther dwel l ings in residential bui ld ings wh ich are no t single 
pr ivate dwel l ings. In general t he same in fo rmat ion applies t o bo th occupiers o f f lats 
and occupiers o f o ther domestic residential bui ldings. Where t h e i n fo rma t ion differs, 
t he di f ference is h igh l igh ted in t h e text . The f i re and rescue service can general ly 
provide addi t iona l advice on f i re safety if i t is fe l t t o be necessary. Examples o f 
suitable f i re instruct ion notices (see 53) are given in Figure D.2 and Figure D.3. 

D.2 Smoke alarms 
The longer a f i re burns be fo re it is discovered, the more l ikely it is t o cause dea th 
or injury. A f i re t h a t starts smou lder ing a t n igh t is t he re fo re very dangerous . 

People are no t always a w o k e n by t h e smell o f smoke. A f i re invo lv ing certa in 
furn ishings can produce poisonous gases t h a t prevent peop le f r o m recover ing 
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consciousness. Even w h e n peop le do w a k e up, the i r means o f ex i t can be b locked 
by th ick smoke. 

Instal l ing smoke alarms in a d w e l l i n g does n o t stop f ires s tar t ing and does n o t p u t 
a f i re ou t , bu t i f proper ly insta l led and looked a f te r they can give an ear ly w a r n i n g 
o f f i re and increase t h e chances o f escape. 

Guidance on t h e select ion a n d insta l la t ion o f smoke alarms can be o b t a i n e d f r o m 
locai f i re and rescue services. 

D.3 W a y s in which fires can start 
Fires in domest ic bu i ld ings can star t in many ways, inc lud ing: 

careless use o f matches, candles, c igarettes and pipes; 

careless use o f cookers, especial ly leaving chip pans w i t h o u t w a t c h i n g t h e m ; 

dry ing and a i r ing o f c lothes and o the r i tems tha t cou ld bu rn near heaters 
(such as gas f ires and electr ic rad iant , s torage and convector heaters); 

no f i re guards t o p revent objects f r o m fa l l ing in to an open f i re ; 

chi ldren p lay ing w i t h matches and c igare t te l ighters; 

o ld o r fau l t y domest ic appl iances, inc lud ing electric b lankets; 

pu t t i ng por tab le heaters close t o f u r n i t u r e and curtains; 

no t tak ing o u t t h e plugs f r o m electrical appliances at n igh t or w h e n away f r o m 
home, unless t hey are designed f o r cont inuous opera t ion , e.g. re f r igerators , 
v ideo recorders, clocks; 

use o f pa ra f f i n heaters; 

covering o f storage and convector heaters thus prevent ing air f r o m g e t t i n g 
t o t h e m ; 

i r regular o r poor servicing o f hea t ing appliances. 

D.4 General fire safety advice 
Figure D.I shows an example o f genera l f i re safety advice t h a t can be g iven t o 
occupiers o f dwel l ings in resident ia l bu i ld ings. 
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Figure D.1 General fire safety advice for occupiers of dwellings in residential buildings 

Small f ires are common , causing serious injur ies and extensive damage t o p roper ty and possessions. By 
f o l l o w i n g a f e w simple steps and ma in ta in ing a basic level o f awareness you can considerably reduce t h e 
chances o f f i re in your home. The easiest and most ef fect ive way o f p ro tec t ing your h o m e is by f i t t i n g a t 
least one smoke alarm, and regular ly mak ing sure i t works. 

The f o l l o w i n g 13 t ips w i l l he lp keep your f am i l y and home safe: 

1. Fit smoke alarms on each level in y o u r home. Keep t h e m f ree f r o m dust and test t h e m once a week. 
Consider buy ing a 10-year a la rm; o therw ise change the batteries in your a la rm every year. 

2. Make a f i re act ion p lan so t h a t everyone in your home knows h o w t o escape i f t he re is a f i re . 

3. Keep t h e exits f r o m your h o m e clear so t h a t peop le can escape i f t h e r e is a f i r e . 

4. Make sure t h a t everyone in your h o m e can easily f i n d the keys f o r doors and w i n d o w s . 

5. Take extra care in t h e k i tchen - accidents w h i l e cook ing account f o r over hal f o f f i res in homes. 
Never leave young chi ldren a lone in t h e k i tchen. 

6. Take extra care w h e n cook ing w i t h h o t o i l . Consider buying a deep- fa t f r ye r wh i ch is cont ro l led by 
a the rmos ta t (if you d o n ' t a l ready have one) . 

7. Never leave l i t candles in rooms t h a t nobody is in or in rooms w h e r e ch i ld ren are o n the i r o w n . 
Make sure candles are in secure holders on a surface tha t doesn' t bu rn and are away f r o m any 
mater ia ls t h a t could bu rn . 

8. Make sure cigarettes are stubbed o u t proper ly and are disposed o f carefully, and never smoke in bed. 

9. Get i n to t h e habi t o f closing doors a t n igh t . If you w a n t t o keep a child's b e d r o o m doo r open , close 
t h e doors t o t h e lounge and k i tchen; i t m i g h t help t o save the i r l i fe if t he re is a f i re . 

10. Don ' t over load electrical sockets. Remember, one p lug f o r one socket. 

11 . Keep matches and l ighters w h e r e ch i ld ren can' t see or reach t h e m . 

12. Take special care w h e n you ' re t i r ed o r w h e n you 've been d r ink ing . 

13. Don ' t leave t h e TV or o ther electrical appliances on standby as th is cou ld cause a f i r e . A lways switch 
it o f f and unp lug It w h e n it is no t in use. 

If you or a member o f your househo ld has any d i f f i cu l t y seeing, hear ing or mov ing a b o u t t h e home, 
you w i l l need t o take extra care t o deal w i t h t h e risk o f a f i re . Your local f i re and rescue service w i l l be 
able t o assess h o w safe your h o m e is a n d he lp t o f i t f i r e safety e q u i p m e n t such as smoke alarms. 

High-rise f lats are bui l t t o be f i re-resist ing, and most f i res w o n ' t spread f u r t he r t h a n one or t w o rooms. 
Walls, ceil ings and doors w i l l ho ld back f lames and smoke, so if there's a f i re somewhere else in the 
bu i l d ing , you ' re usually safest staying in you r f l a t unless you' re a f fec ted by heat o r smoke. You should 
plan h o w t o escape if t he re is a f i re in your home . It is l ikely t h a t t h e f l a t w i l l share c o m m o n areas w i t h 
o the r f lats. The owner or occupiers o f t h e f lats w i l l have the responsibi l i ty o f mak ing sure t h a t t h e 
necessary f i re precaut ion measures needed in these areas are instal led. For example , t he re may be a 
f i re a larm and t h e doors and f i re resist ing features o f t h e common areas w i l l need t o be ma in ta ined . 
It is i m p o r t a n t t h a t occupiers unders tand t h e f i re precaut ion measures bu i l t i n to t h e c o m m o n areas 
and t h a t they ask t h e land lord t o expla in t h e safety plans fo r t h e premises and make sure t h a t they 
are fami l ia r w i t h w h a t they shou ld do w h e n a f i re happens. If you canno t escape you w i l l need t o f i n d 
a r oom w h e r e you can w a i t f o r assistance. This is part icular ly impo r tan t if you have d i f f i cu l t y mov ing 
a round or using stairs. It is advisable f o r you r safe r oom t o have a w i n d o w t h a t opens, and a phone. 
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D.s Heating 
Most dwel l ings, inc lud ing f la ts , are p rov ided w i t h a f i xed hea t ing system. The risk 
o f a f i re occurr ing can be reduced if t h e f ixed heat ing system is used ra ther t h a n 
heaters, as al l types o f po r tab le heaters can start a f i re if t hey are n o t proper ly 
s i ted, used correct ly and ma in ta ined in g o o d w o r k i n g order. 

The entrance lobby and cor r idor o f a f l a t is t h e norma l escape r o u t e in t h e event 
o f a f i re , so i t is essential t h a t po r tab le rad iant heaters are n o t used in these 
areas. It is no t advisable t o use para f f i n heaters. Special care needs t o be t aken 
w i t h por tab le bo t t l e gas heaters, par t icu lar ly w h e n chang ing cyl inders. The 
manufacturer 's instruct ions f o r al l por tab le heaters inc lude gu idance on w h e r e 
they should be p laced, h o w they should be used and h o w they can be kept in safe 
w o r k i n g order. 

D.6 Doors 
Self-closing doors are p rov ided in f lats and o ther dwel l ings in residential bui ld ings, 
t o stop t h e spread o f f i re and smoke. It is most Impor tan t t h a t they are no t w e d g e d 
open and t h a t t h e self-closing mechanism works correctly. 

If self-closing doors d o n o t close themselves, i t is t h e responsibi l i ty o f t h e occupants 
t o ensure t h a t t h e defect is repor ted t o t h e porter, caretaker or land lo rd , or t o t h e 
local housing au thor i t y . 

It can help t o p reven t t h e spread o f f i re if occupants t i gh t l y close as many doors as 
possible be fo re g o i n g t o bed o r w h e n leaving t h e premises empty . 

D.7 Abuse of f ire-fighting equipment 
Fire- f ight ing e q u i p m e n t (in t h e f o r m o f f i re ext inguishers, f i re mains and out lets) 
and f i re safety signs are instal led in f lats and o the r res ident ia l bu i ld ings. It is t h e 
responsibi l i ty o f al l occupants t o ensure t h a t such e q u i p m e n t is n o t in te r fe red 
w i t h , and if any i t em o f e q u i p m e n t is f o u n d damaged , t o repo r t i t immediate ly . 

D.s Access roads 
It is impo r t an t t h a t f i re and rescue service access roads t o blocks o f f lats and o ther 
residential bu i ld ings are kep t clear and unobst ruc ted, t o a l l o w access by t h e f i re 
and rescue service and o the r emergency vehicles at al l t imes. It is t h e responsibi l i ty 
o f all occupants t o ensure t h a t they do no t park the i r cars in these roads or a l l ow 
the i r visitors t o do so, and i f t hey see any vehicles parked the re , t o repo r t t h e m . 

D.9 Sprinkler sys tems 
Sprinkler systems are act ivated by heat f r o m t h e f i re , and release w a t e r o n t o i t . 
They are designed t o prevent t h e f i re g r o w i n g , so t h a t much less smoke and heat 
are produced and peop le have more t ime t o escape. In many cases a spr ink ler 
system w i l l p u t t h e f i re o u t . W h e r e a sprinkler system is insta l led i t is i m p o r t a n t 
t h a t t h e sprinklers are no t pa in ted over, since th is can s low t h e i r response t o a f i re . 
Concealed sprinklers h ide t h e spr inkler using a cover p la te , w h i c h fal ls away w h e n 
t h e solder ho ld i ng it in place mel ts. I t is part icular ly i m p o r t a n t t h a t th is cover p late 
is no t pa in ted over. 
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d . i o Examples of fire instruction notices 
The f i re ins t ruct ion not ice provides instruct ions on f i re precaut ions and act ions t o 
t ake in t h e event o f a f i re . This annex gives examples o f f i re inst ruct ion notices f o r 
a range o f s i tuat ions. 

A n example o f a sui table f i re inst ruct ion not ice f o r f la ts is shown in Figure D.2. 

A n example o f a sui table f i re inst ruct ion not ice f o r o the r resident ial bu i ld ings is 
shown in Figure D.3. 

Figure D.2 Example of a fire instruction notice for use in flats 

This bu i ld ing has been bu i l t in such a w a y as t o protect t he people in it i f a f i re breaks ou t . The impo r tan t 
t h i n g t o remember is t h a t if t h e f i re starts in your home, it is up t o you t o make sure t h a t you can get o u t 
o f i t . 

AT ALL TIMES 

— Make sure t h a t t h e smoke alarms in you r home are w o r k i n g . 

— Do no t store any th ing in your hall or corridor, especially a n y t h i n g t h a t w i l l bu rn easily. 

— Use t h e f ixed hea t ing system f i t t e d in your home. If th is is n o t possible, on ly use a convector heater 
in your hall o r corr idor. Do n o t use any f o r m o f rad iant heater t he re , especially one w i t h e i ther a 
f lame (gas or para f f in ) or a rad ian t e lemen t (electric bar f i re ) . 

— Do no t store th ings in t h e cupboard (s) w h e r e your gas and electr ic i ty meters are f i t t e d . 

— Do no t block access roads t o t h e bu i l d ing . 

IF A FIRE BREAKS OUT IN YOUR HOME 

— If you are in t h e r o o m w h e r e t h e f i re is, leave st ra ight away, t o g e t h e r w i t h anybody else, t h e n close 
t h e door. 

— Do no t stay beh ind t o t r y t o p u t t h e f i re ou t . 

— Tell everybody else in your home a b o u t t h e f i re and ge t everybody t o leave. Close t h e f r o n t d o o r 
and leave t h e bu i l d i ng . 

— Do no t use t h e l i f t (unless i t is a des ignated evacuat ion l i f t ) . 

— Do no t use a balcony unless it is par t o f t he escape rou te f r o m t h e bu i l d i ng . 

— CALL THE FIRE A N D RESCUE SERVICE. 

IF Y O U SEE OR HEAR OF A FIRE IN ANOTHER PART OF THE BUILDING 

— It w i l l usually be safe f o r you t o stay in your o w n home. 

— You must leave your h o m e i f smoke or heat affects i t . Close all doors and w i n d o w s . 

CALLING THE FIRE AND RESCUE SERVICE 

The f i re and rescue service shou ld always be called t o a f i re , even if i t on l y seems a small f i re . This 
should be done s t ra ight away. 

The w a y t o call the f i re and rescue service is by te lephone as f o l l ows . 

1) Dial 999. 

2) W h e n t h e opera to r answers, g ive t h e te lephone number y o u are r ing ing f r o m and ask f o r FIRE. 

3) W h e n t h e f i re and rescue service reply, te l l t h e m clearly t h e address w h e r e t h e f i re is. 

4) Do no t end the call unt i l t h e f i re and rescue service have repeated t h e address t o you and you are 
sure they have g o t i t r ight . The f i re and rescue service cannot help i f they do n o t have the fu l l address. 
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Figure D.3 Example of a fire instruction notice for use in other residential buildings 

BS 9991:2011 

If a f i re starts in your home, it is up t o y o u t o make sure t h a t you can g e t o u t o f i t . Do n o t w a i t un t i l a 
f i re happens. Read these instruct ions and f i n d o u t t h e best w a y f o r y o u and your fami l y t o ge t o u t o f 
you r home and also o u t o f t h e bu i l d i ng i f a f i re star ted somewhere else. There may be more than one 
w a y o u t . If you and al l t h e o the r peop le in t h e bu i ld ing f o l l o w these rules y o u w i l l a l l be much safer 
and less l ikely t o start a f i re or be in ju red in one . 

AT ALL TIMES 

— Make sure tha t t h e smoke alarms in you r home are w o r k i n g . 

— Do n o t store any th ing in you r hal l o r corr idor, especially any th ing t h a t w i l l bu rn easily. 

— Use t h e f ixed heat ing system f i t t e d in your home. If th is is n o t possible, on ly use a convector heater 
in your hall or corr idor. Do n o t use any f o r m o f radiant heater the re , especially one w i t h e i ther a 
f l ame (gas or para f f in ) or a rad ian t e lement (electric bar f i re ) . 

— Do n o t store th ings in t h e cupboard(s) w h e r e your gas and electr ic i ty meters are f i t t e d . 

— Do n o t block access roads t o t h e b u i l d i n g . 

IF A FIRE BREAKS OUT IN YOUR HOME 

— If you are in t h e r o o m w h e r e t h e f i r e is, leave st ra ight away, t o g e t h e r w i t h anybody else, t hen close 
t h e door. 

— Do n o t stay beh ind t o t r y t o p u t t h e f i re ou t . 

— Tell everybody else in you r h o m e a b o u t t h e f i re and ge t everybody t o leave. Close t h e f r o n t door 
and leave t h e bu i l d i ng . 

— Do no t use the l i f t (unless i t is a des ignated evacuat ion l i f t ) . 

— Do n o t use a balcony unless it is pa r t o f t h e escape rou te f r o m t h e bu i l d i ng . 

— CALL THE FIRE A N D RESCUE SERVICE. 

CALLING THE FIRE AND RESCUE SERVICE 

The f i re and rescue service shou ld always be called t o a f i re , even if i t on ly seems a small f i r e . This 
should be done s t ra ight away. The w a y t o call t h e f i re and rescue service is by t e l e p h o n e as fo l l ows . 

1) Dial 999. 

2) W h e n t h e opera tor answers g ive t h e te lephone number you are r i ng ing f r o m and ask fo r FIRE. 

3) W h e n t h e f i re and rescue service reply te l l t h e m clearly t h e address w h e r e t h e f i re is. 

4) Do no t end t h e call unt i l t h e f i re and rescue service have repeated t h e address t o you and you are 
sure they have g o t i t r igh t . The f i re and rescue service cannot he lp if they do no t have the fu l l address. 

A n n e x E Methods of smoke control 
(informative) 

E.1 Genera l 
In residential bui ld ings designed on a stay p u t strategy, on ly t h e occupants f r o m t h e 
dwe l l i ng o f o r ig in evacuate and all o ther occupants remain in place, unless directly 
af fected by heat or smoke, or the f i re and rescue service deems it necessary t o 
evacuate o ther residents at a later stage. As a result o f th is strategy, special provisions 
are necessary t o ensure t h a t t he stairway(s) remain relat ively f ree f r o m smoke and 
heat in t h e event o f a f i re w i t h i n a dwe l l i ng . This is o f part icular importance whe re 
on ly one staircase serves the bu i ld ing. 

The i m p l e m e n t a t i o n o f a smoke cont ro l system can be used as one such prov is ion. 
The pr imary object ive o f smoke cont ro l in res ident ia l bu i ld ings is t o pro tect t h e 
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staircase enclosure; however, t h e ad jacent p ro tec ted corr idor or lobby m i g h t also 
ga in some pro tec t ion . 

For extended corridor scenarios, t h e pr imary object ive o f the smoke contro l system is 
t o protect bo th the common corr idor and t h e staircase enclosure fo r means o f escape. 

NOTE Further information regarding smoke control can be found in the Smoke 
Control Association publication, "Guidance on smoke control to common escape routes 
In apartment buildings (flats and maisonettes)" [32]. 

e.2 Natural and mechanical s m o k e control 
There are t w o main methods o f smoke con t ro l , as fo l l ows . 

a) Natural smoke control systems. The general pr inciple is t ha t a vent is prov ided 
t o the lobby or corr idor ad jo in ing t h e stair t o faci l i tate the removal o f smoke 
t h r o u g h the vent pr ior t o i t en ter ing t h e staircase enclosure. The vents can e i ther 
be located on an external wa l l or in a vertical shaft. A vent is also prov ided f r o m 
t h e t o p storey of the stairway t o outs ide air t o act as an ou t le t if smoke enters 
t h e staircase or as an inlet t o make the system more ef f ic ient pr ior t o t h e arr ival 
o f t h e f i re and rescue service. 

b) Mechanical smoke control systems. This can take t h e f o r m o f e i ther a pressure 
d i f fe rent ia l system (see E .3) o r a mechanical smoke vent i la t ion system (see E.4). 

e .3 Pressure differential systems 
A pressure d i f fe rent ia l system can be e i ther in t h e f o r m o f a pressurizat ion system 
or in t h e f o r m o f a depressur izat ion system. A depressur izat ion system decreases 
t h e air pressure w i t h i n t h e area o f a f i r e o r its ad jacent areas so t h a t i t is l owe r 
t h a n t h e air pressure w i t h i n t h e p ro tec ted area. A pressurizat ion system is usual ly 
used t o pro tec t staircases. 

A pressur izat ion system can be p rov ided w i t h i n t h e staircase or f i r e - f i gh t i ng shaf t 
enclosure. The general pr inc ip le is t h a t i t injects air i n to these spaces t o create 
a h igher pressure t h a n in t h e ad jo i n i ng spaces. This prevents any combust ion 
products f r o m enter ing t h e staircase or f i r e - f i gh t i ng shaft . For these systems i t is 
necessary t o determine no t on ly w h e r e t h e fresh air supply fo r pressur izat ion is t o 
be in t roduced in to t h e bu i l d ing b u t also w h e r e t h a t air and smoke w i l l leave t h e 
bu i l d i ng and t h e paths it w i l l f o l l o w in t h e process. Pressurization systems can be 
designed and instal led in accordance w i t h BS EN 12101-6. 

E.4 Mechanical smoke venti lat ion systems (MSVS) 
The general pr inciple is t h a t a ven t is p rov ided t o t h e lobby or corr idor a d j o i n i n g 
t h e stair t o fac i l i ta te t h e removal o f smoke t h r o u g h t h e ven t pr ior t o it en te r i ng 
t h e staircase enclosure. A n MSVS uses fans t o prov ide ven t i la t ion , rather t h a n 
re ly ing on buoyancy and w i n d forces as natura l ven t i la t ion does. Most systems use 
a vert ical shaft . 

Adverse w i n d or bu i ld ing stack pressures are less l ikely t o a f fec t a pressure 
d i f fe ren t ia l system or an MSVS t h a n a na tu ra l smoke cont ro l system. 

E.5 Extended corridors 
W h e r e t h e design o f a block is such t h a t t rave l distances exceed those shown in 
Figure 6 and Figure 7, a f i re -eng ineered MSVS may be prov ided t o compensate f o r 
t h e ex tended t ravel distance. 

The pr imary object ive fo r this t ype o f system is t o ma in ta in tenab le condi t ions 
w i t h i n t h e extended corr idor and t h e associated staircase enclosure f o r means o f 
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escape purposes. In fo rmat ion regard ing tenab i l i t y cr i ter ia (such as t empera tu re and 
visibi l i ty) f o r assessing the per formance o f t h e MSVS can be f o u n d in PD 7974-6. 

It is i m p o r t a n t t o ensure t h a t t h e locat ion o f t h e in let air in re la t ion t o t h e po in t o f 
ex t ract does n o t create dead spots in t h e p ro tec ted zone. 

NOTE Recommendations for primary and secondary power supplies can be found in 
BS 9999:2008, 38.2.3.3. 

E.6 Considerat ions for the selection of an MSVS 
W h e n select ing an MSVS, it is i m p o r t a n t t o take i n to account a number o f 
considerat ions regard ing t h e design and func t i ona l i t y o f t h e system. 

For t h e MSVS t o operate effectively, cons iderat ion needs t o be g iven t o t h e rou te o f 
t h e exhaust air, t h e inlet rep lacement air supply and t h e air f l o w w i t h i n t h e space 
be ing ven t i l a ted . A judicial selection o f t h e MSVS vent i la t ion rate and adequate 
provis ion f o r replacement air is essential t o ensure t h a t air is extracted f r o m t h e 
pro tec ted lobby or protected corr idor w i t h o u t a l l ow ing smoke f r o m t h e f l a t o f f i re 
o r ig in t o be d r a w n in. The presence o f smoke in t h e pro tec ted lobby or p ro tec ted 
cor r idor can prove hazardous t o occupants t r y i ng t o escape. It is also i m p o r t a n t t o 
ensure t h a t replacement in let air is p rov ided , w i t h careful considerat ion g iven t o its 
locat ion in re la t ion t o t h e po in t o f extract, so t h a t t h e system works t o ef fect ively 
extract smoke f r o m the relevant space. 

It can be benef ic ia l t o consider selecting an MSVS having a two-s tage extract system 
incorpora t ing a f i re- f ighter 's con t ro l swi tch . Such a system can w o r k in one o f t w o 
ways: e i ther t h r o u g h an ext ract ion rate t h a t remains constant t h r o u g h o u t all o f 
t h e d i f f e ren t phases o f a f i re , o r t h r o u g h an ext ract ion rate t h a t varies, depend ing 
on t h e stage and deve lopment o f a f i re . For example, du r i ng t h e early stages o f a 
f i re (means o f escape phase) an MSVS m i g h t be designed t o run at a preselected 
l o w extract rate, bu t incorporate t h e faci l i ty f o r f i re- f ighters (via a manua l con t ro l 
po in t ) t o increase t h e extract rate ( the f unc t i on is o f t e n referred t o as a boost 
faci l i ty) t o aid f i re- f ighters w h e n carry ing o u t f i r e - f i gh t i ng operat ions. This t ype o f 
MSVS can also he lp in main ta in ing reasonable condi t ions f o r means o f escape. 

It is impo r tan t t h a t t he vent i la t ion rate o f an MSVS is decided t h rough an assessment 
o f any specific risks w i t h i n the bu i id ing and ver i f icat ion t h r o u g h a computa t iona l 
f l u i d dynamics (CFD) analysis or mathemat ica l calculat ion. A CFD analysis is based 
upon bu i ld ing specific geometr ies and , ideally, w i l l include a sensitivity analysis. 
Factors covered by a sensitivity analysis w i l l be dependent upon whe the r t h e purpose 
o f t h e MSVS is purely t o protect t he means o f escape or whe the r the a im is also t o 
aid f i re - f igh t ing operat ions. 

W h e n t h e sole purpose o f an MSVS is t o pro tect t h e means o f escape, i t is impo r tan t 
t h a t t he f o l l o w i n g aspects are taken in to account w i t h regard t o the i r e f fect on t h e 
abi l i ty o f t h e system t o meet its per formance cr i ter ia. 

a) D i f f e ren t f i re locations (bo th close t o and far f r o m t h e po in t o f ext ract ) . 

b) Pressure di f ferences across a f l a t f r o n t doo r w i t h a var iety of ex t rac t ion rates. 

c) A negat ive w i n d coef f ic ient a t t h e stair head vent . 

d) Fire pressure and increasing f i re g r o w t h . 

W h e n t h e purpose of an MSVS is also t o a id f i r e - f i gh t i ng operat ions, i t is 
i m p o r t a n t t h a t t h e f o l l o w i n g aspects are t a k e n i n to account w i t h regard t o the i r 
e f fec t on t h e abi l i ty o f t h e system t o mee t its per fo rmance cr i ter ia, in add i t i on t o 
those aspects g iven in a) t o d) . 
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1) A var iety o f doo r open ing sizes f o r t h e stair or corr idor d o o r ( w h e n closed, 
part ia l ly open and fu l l y open) . 

2) Increased ven t i l a t i on t o a f i re due t o a b roken w i n d o w . 

3) Low-level ven t i l a t i on t o t h e stair. 

NOTE There are numerous different types of fan assisted system induding a mechanical 
extract /natural inlet and a mechanical extract/mechanical inlet system. Further information 
on these can be found in the Smoke Control Association publication, "Guidance on smoke 
control to common escape routes In apartment buildings (flats and maisonettes)" [32]. This 
document also includes information regarding system controls (control panels, indication/ 
status panels, manual control points, etc.), which can be important considerations when 
selecting an MSVS. 
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