Jre

Communities and Local
Government Final
Research Report:

BD 2651
gl Investigation of real fires

2, 254156 (D13V1)

Cl 71/5/43

Prepared for:

! Brian Martin

' Communities and Local
Government
Sustainable Buildings Division

Zone 2/J6, Eland House

The authors of this report are employed by BRE. The Bressenden Place
work reported herein was carried out under a Contract

placed by the Communities and Local Government. Any kprian; =¥ 1EsbY
views expressed are not necessarily those of the
Communities and Local Government. 17 November 2009

CLG00019142/1
CLGOUU [~ B P PRV TN




1 Final Research Report BD 2651 (D13V1) 254156

Fire Safety

BD 2651

Investigation of real fires

Final Research Report

Prepared for Brian Martin
Prepared by Martin Shipp, Kelvin Annable, David Crowder and Réisin Cullinan
BRE output ref. 254156 (D13V1)

Approved on behalf of BRE

Name Dr Corinne Williams
Position Fire Safety Framework Reviewsr

Date 25 November 2009

o . | ~O __‘__.--l—r‘\_h--'.'f-"" -t
(W =~

Signature

BRE

Bucknalls Lane
Garston
Watford

WD25 gXX

Fax
Email : shippm@bre.co.uk
Website : www.bre.co.uk

Commaercial in confidence @ Building Research Establishment Lid 2009
Printed on environmentally friendly paper

CLG00019142/2
CLGOUU [~ B PN AV LR S



2 Final Research Report BD 2651 (D13V1) 254156

Executive Summary

This is the Final Research Report for the Communities and Local Government Sustainable Buildings
Division project titled “Investigation of Real Fires”, Communities and Local Government Contract reference
Cl 71/5/43, BD 2651, which started in April 2007 and has initially run to March 2009, extended to November
2008.

Data have been gathered from on-site visits, from a network of other fire investigators in the fire and rescue
service, police and specialist consultancies, and from the media (primarily the web). The information
gathered is primarily used to inform Approved Document B (Fire safety) for England and Wales (AD B) with
ocgcasional input to the regulatory documents in Scotland and Northern Ireland. This information must offer
effective solutions to real fire problems, which can only be done by examining information from real fires.
Positive feedback is provided where guidance has helped to minimise fire spread and threat to life. Itis the
aim of this project to draw the attention of Communities and Local Government to potential or developing
life safety issues rather than explain them after the event.

The objectives of this project have been:

» To monitor the effectiveness of Part B of the Building Regulations and the guidance in Approved
Document B (AD B) in achieving fire safety in real buildings in England and Wales and in providing
protection for firefighters, with particular consideration of the impact of the 2006 revisions.

« To monitor the impact of British and Eurppean Standards on building products and systems and 1o
monitor the role and use of Fire Safety Engineering appreaches and other means of meeting the
Building Reguiation requirements.

e To monitor the impact of the Regulatory Reform (Fire Safsty) Order 2005 on fire safety in buildings
and padicuiarly the interface with Part B,

» Toimprove understanding of how unusual fires develop and grow, particulardy in domastic
properties, through site investigations where appropriate and through consideration of events in
other countries.

« Toidentify and indicate the need for research or for changes to Part BfAD B arising out of specific
problems highlighted in fire investigations and to provide timely feedback to Communities and Local
Gavernment on the above issues.

e To maintain close contacks with other investigators in the brigades and elsewhare to encourage the
exchangs of information on unusual fires that will be of benefit to Communities and Local
Government and to disseminate findings from fire investigations to the fire and rescue service,
building designers and owners and others, as relevant.

The findings from this project have reaffirmed the overall effectiveness of the Building Regulations and AD
B in providing for the safety of life in the event of fire and most of the significant issuss that have been
identified during this study fall outside the scope of these regulations.

However, a number of areas of concern have been identified, and some of these may neead {0 be the
subject of further study in fulure vears.
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1 Introduction and objectives

This is the Final Research Report for the Communities and Local Government, Sustainable Buildings
Division project titled “Investigation of Real Fires”, Communities and Local Government Contract reference
Cl 71/5/43, BD 2651, which started in April 2007 and has initially run to March 2009, extended to November
2008.

Data have been gathered from on-site visits, from a network of other fire investigators in the fire and rescue
service, police and specialist consultancies, and from the media (primarily the web).

The information gathered is primarily used to inform Approved Document B (Fire safety) for England and
Wales (AD B) with occasional input to the regulatory documents in Scotland and Northern Ireland. This
information must offer effective solutions to real fire problems, which ¢an only be done by examining
information from real fires. Positive feedback is provided where guidance has helped to minimise fire
spread and threat to life. It is the aim of this project to draw the attention of Communities and Local
Government to potential or developing life safety issues rather than explain them after the event.

Fire safety systems differ from nearly every other engineering system in a building; any faults or failures in
design, implementation or maintenance will only become apparent during the very emergency for which
they are required. So it is essential that Communities and Local Government constantly reviews its
regulations, guidance documents, codes and standards, to ensure that these are being effective, and
remaining so, yet are not unnecessarily onerous or expensive. The systematic, scientific and specific fire
investigations carried out by BRE for Cormmunities and Local Government underpins all of the Communities
and Local Government fire safety research programme and gives essential credibility to the guidance
produced from this research. With the recent profound changes in both legisiation and enginsering that are
affecting fire safety in England and Wales, perhaps more than ever, fire investigatiocns need to continue o
provide @ basis for the Communities and Local Government fire safety strategy.

Thie resuits from this project have bheen demonstrated (from the previous programmes) {0 assist
Communifias and Local Govarnment in keeping Ministers informed of high profile incidents, and, from site
investigations of fires of interest, ensure that AD B and other guidance published by Communities and
Local Government properly and accurately reflacts what is happening in real buildings in England and
Wales.

The impact of European Standards on building materials and systems needs to ba continually monitored in
the context of real fires as new designs and methods of construction are adopted. Similarly, the impact of
new dasigns and new methods of construction, and the use of {or increasing use of} innovative or unusua
materials needs to ba kept under ravisw. Communities and Local Government must ba kept aware of any
consequent increase in risk o building ocoupants and this was achigved through the reporting system in
this projact.

Currently acceptable fire safety provisions in new buildings in England and Wales can be achisved by
compliance with the guidance in Building Regulations Approved Document B (Fire safety}. However, there
is nG obligation to adopt any particuiar solution contained in the Approved Document and the user (designer
of fire engineer) may prefer to meet the relevant requirement in some other way by Fire Safety Engineering
(or the application of BS 9988}, This project has aiso sought (o monitor the efectivensss and safety of
alternative methods, and provide feedback te Communities and Local Government.

Life safety is the prme concern of the Builting Regulations and the highest risk is in dwellings. Within the
broader remit, this project has sought to identfy those asoects of design and construclion methods in new
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build that may lead to unusual or unexpected spread of fire. In addition, the project has maintained a
watching brief on the performance of older property to identify areas that may result in amendments to the
guidance in Approved Document B for future build.

Similarly, the introduction of the Regulatory Reform (Fire Safety) Order 2005, which tock effact in October
2006, and the Fire and Rescue Services Act 2004, which came in to force on 1 Cctober 2004, should both
have an effect (hopefully, beneficial) on fire safety in (mostly non-domestic) premises, and the impact of
these new pieces of legislation needs to be assessed and disentangled from any considerations of the
effectiveness of AD B.

This programme also ensures that all fire-related research carried out for Communities and Local
Government is based in reality avoiding any risk of the accusation of "ivory tower” research by Communities
and Local Government and ensures the credibility of guidance generated by or on behalf of Communities
and Local Government. It also provides a vehicle for Communities and Local Government to network with
the fire industry at its widest, but in particular with the Fire and Rescue Service, and provide a means of
coordination, communication and feedback within the wider fire investigation community.

The overall aim of this project has therefore been to provide Communities and Local Government with rapid
and accurate feedback on the performance of real buildings in real fires.

The specific objectives of this project have been:

e To monitorthe effectivenass of Part B of the Building Regulations and the guidance in Approved
Document B {AD B) in achieving fire safety in raal buildings in England and Wales and in providing
protection for firefighters, with particular consitderation of the impact of the 2006 revisions.

»  Tomonitor the impact of British and European Standards on building products and systems.

» Tomonitor the role and use of Fire Safety Engineering approaches and other means of meeting the
Building Regulations requirements.

s Tomonitor the impact of the Regulalory Reform (Fire Safety) Order 2005 on fire safety in buildings
and particuiarly the interface with Part B.

=  Toimprove understanding of how unusual fires develop and grow, particulardy in domestic
properties, through site investigations where appropriate and through considerstion of events in
other countries.

s+ Toidentify and indicate the need for research or for shanges to Part B/AD B arising out of spegific
problems highlighted in fire investigations.

« To provide timely feedback o Communities and Local Government on the above issues.,

=  Tomaintain close contasts with other investigators in the brigades and elsewhare {0 encourage the
exchangs of information o unusual fires that will be of tenefit to Communities and Local
Government.

=  Todisseminate findings from fire investigations o the fire and rescug service, building designers
and owners and others as relevant.
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The project included a small amount of resource to provide for the carrying out of supporting laboratory
research/ testing or supplementary research and to provide advice to the Fire and Rescue Service on a
quid pro quo basis, including small experimental projects.

The contract allowed for an option to provide a detailed “snapshot” of all fire deaths in a particular location,
focussing on the fire protection arrangements in place and how they functioned in practice, and identifying
any trends or conclusions that might impact on future changes for the Building Regulations. This option
was not called upon and is not discussed further.

2 Programme of work

The work programme comprised the following tasks:
« Continuous monitoring of national and internaticnal news and other sources of information.
»  Continuous appraisal of relevant fire safety issues and research.
» Acquisition and collation of information about relevant fires.
»  Site investigation of specific fires.

« Analysis of fires, in relation to Building Regulations and AD B and other legislation (e.9. RR(FS)O,
DSEAR) and in relation to fire safety engineering and scientific content.

» Reporting to Communities and Lecal Government as required, including identification of any
potential need for further research or for changes to the Building Reguistions or AD B.

e« Digssaminalion to a broader audience of interestad parties where relevant and agreed with
Communities and Local Government.

e  Supplementary support activities; laboratory rasearch/ testing, supplementary research and the
provision of advice (o the Fire and Rescue Service,

These are detaiied below as Tasks 1o &
Al of the objectives were met. The achievements of each objective were as foliows.
Task 1;: Continuous monitoring of national and international news and other sources of information

Fires of interest were monitored by & large number of BRE staff on a continuous basis which ensured
maximum coverage. All available media, including teievision, CEEFAX, radio, and web pages were
zontinuously monitored for fires of relevance. Those in the fire community {especially other fire
investigators) who are aware of our research also provided infermation to us directly. Public domain
material and broadeast material on fires was collested from newspapers, transcription services where
appropriate, the BRE Press Office and the intemet.

Detailed information was gathered through BRE's wide network of contasts with the fire and ressue servise,
police, consultancies and ferensic science service.

informalion about fires of interest has been reviewed in refalion Lo the effectiveness or otherwise of AD B
and related guidance, and Communities and Local Govarmnment has been kept informed of findings on &
regular basis.
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Over the period of the project, 546 fires have been reported upon.
Task 2: Continuous appraisal of relevant fire safety issues and research

Experienced fire scientists have continuously reviewed information on fires that occur to identify those
events with implications for Building Regulations and/or factors of particular interest and/or where further
research is needed. The criteria have included (inter alia):

« The state and age of the building.

« Any unusual spread of fire and/or smoke.

« Any unusual performance of materials in the fire. Any effects of British and/or European Standards.
« Where the fire occurred in a building using fire safety engineering or very new technigues of design
and build.

How the occupants behaved; did they survive?

How the incident was managed.

Whether the investigators had problems identifying how the fire developed.

Whether the fire provided a good example of compartmentation, i.e. where the regulatory
requirements were successful.

» Where active or passive fire protection systems were effective.

« Where there were problems for the fire and rescue service.

« Where there were other research issues.

Communities and Local Government was nolified by telephone within 48 hours about fires where issues of
spacial relevance were identified.

Task 3: Acguisition and collation of information about relevant fires

Once & fire of interest was identified and appraised, more detailed and diredt information was gathered from
a variety of primary sourses including the police, fire and rescug service, forensic scientists and fire
consuitants in the private sector,

The logations of fires investigated were primarily confined {0 England and Wales but information has been
sought on relevant fires outside this area, including overseas.

Task 4. Site investigation of specific fires

When attending fire scenes, the BRE Fire Incident Team has baen led by an expsarienced BRE investigator
assisted by the appropriate colleagues for the particular site investigation. When g visit has baen thought to
be reguired, the prior approval of Communities and Local Government has been obtained.

Information of fires of interest has been reviewad in relation to the effectiveness or ctherwise of AD B and
retated guidance, and findings reported © Communities and Local Government on a regular basis.

Thie BRE Fire Invastigation team attended those fires identified as being of particular interest. During this
project, these were:

1. ©Ogard Road, Hoddesdon, 1% Aoril 2007

2. Penhallow Hotel, Newguay, 18" August 2007
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18.
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22.

23.

24,
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Warehouse, Atherstone on Stour, Warwickshire, 2™ November 2007 (BRE has been separately
commissioned by Warwickshire Police to assist the inquiry into this fire.)

Manthorpe Avenue, Salford, Greater Manchester, 7" December 2007

Marston Way, Upper Norwood, South London, 25" December 2007

Brent Cross Car Park, London, 27" December 2007
Royal Marsden Hospital, Londen, o January 2008
Camden Market, London, gt February 2008

Curle Street, Glasgow, 26" February 2008

Shaw Lodge, Rochdale, 23™ April 2008

Wentworth Mews, London, 8" June 2008

Lancaster Square, London, 9" June 2008

Bennett Close, London, 10" June 2008

Warehouse, Rys, 10™ July 2008

Block of flats, London, 11" August 2008

. Car park, Dublin, 17" August 2008

Basement car park, Manchester, 59 Noveamber 2008
Office buiiding, Watford, 16" November 2008
Chancery Lane, London, 18" March 2009
Walerfront Apartments, Manchester, 8" Agril 2009
Talbot Road, Blackpoo!, 24" April 2009

Barrhill Road, Breni, Greater London, 7" June 2008

L.akanal House, Camberwell, London, 3¢ July 2008

Charterad Accountants, Horsham, West Sussex, 25" Oetobar 2008,

Detsiled information has been obtained from FRSs or other fire investigators on the following fires:

25,

28.

27.

28.

29.

Abbey Walk, North Yorkshire, 27" May 2007

Sunrise Senior Living care home, Westbourne, Dorset, 27" May 2007

Miiton Road, Portsrmouth, Hampshire, i7" September 2007

Winston Way Primary School, ord, 25" January 2008

Portland Strest, Exeter, Davon, 1% Qctober 2008
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30. Mid City Place, High Holborn, London, 12" October 2009
31. West Wycombe Road, High Wycombe, 20" October 2009.

BRE staff have been actively involved, via separate funded commissions, with the fires at Bray {County
Wicklow, Ireland; for the Health and Safety Authority of the Republic of Ireland), Atherstone-on-Stour
{Warwickshire; for Warwickshire Police), Little Holme Walk (Greater Manchester; for Greater Manchester
FRS), Penhallow Hotel (Cornwall; for Cornwall Fire and Rescue Service) and Royal Marsden Hospital
{London; for London Fire Brigade).

BRE has been providing support to the Metropolitan Police in respect of the fire at Lakanal House,
Camberwell as part of this contract of work and expects to continue to do so under direct commission from
the Metropolitan Police Service.

Task 5: Analysis of fires, in relation to Building Regulations and AD B and other legislation {e.g.
RR({FS)O, DSEAR) and in relation to fire safety engineering and scientific content

The analysis of fires examined issues in relation to Building Regulations, AD B, and other relevant
legislation, in particular, the Regulatory Reform (Fire Safety) Order 2005 and DSEAR.

This project has been intended to assist Communities and Local Government in keeping Ministers informed
of high profile incidents and fires of national importance by providing information and opinion specific to the
needs and interests of Communities and Loca!l Government. The work identifies and examines fires with
imptications for AD B and other current requiations, codes, standards and government fire safety guidance.
The information is gathered with the primary purpose of giving an early warning of topics that need to be
addressed during updating of documentation. This continuous review also underpins the usefulness and
effectiveness of current guidancs by highlighting its successes and te ensure that the guidance published
by Communities and Local Government reflects what is happening in real buildings in England and Wales.,

Thie project also has identified and examined fires which have implications for current regsearch (which itself
is simed at the devalopment of guidance). Where appropriate, these studies have heen supported by
analysis of the Communities and Local Government Fire statistics database.

Task 6: Reporting to the Dapartment as required, including identification of any potential nead for
further research or for changes to the Building Regulations or AD B

Findings and conciusions (in particular with regards to any potential need for further research or for
changes to the Building Regulations cor AD B} have been made exclusively to Communities and Locai
Government on & reguiar basis.

Day-to-day communications regarding the project have been with the Project Officer, Mike Payne of AEA
Technology, or directly with Communities and Local Government. Urgent news items and briefings have
keen made directly to Communities and Local Government.

There is no direcl inpul from this work into standards work, Bul where a particular fire has implicalions for
standards the BRE Project Manager has briefed the BRE staff attending the relevant comrmittes on bahalf
of Communities and Local Government.
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Task 7: Dissemination to a broader audience of interested parties where relevant and agreed with
Communities and Local Government

With the agreement of Communities and Local Government, the findings of the project are disseminated in
jeurnal articles, lectures and presentations to other investigators, building designers, owners and others as
relevant. A number of presentations based on the work on the project have been given over the period of
the project, as follows:

1. Shipp M. "Fire Investigation in Fire Engineered Buildings: Is there a major difference?’. Paper
given the Institution of Fire Engineers AGM and Conference “Extending the boundaries of fire
engineering”, Cambridge, 12" and 13" July 2007,

2. Shipp M. "How BRE works with the UK’s Fire and Rescue Service’. Presentation to Hong Kong
Fire Service visit to BRE, Garston, 16" July 2007.

3. Shipp M. "Engineering findings’. Fire Prevention/Fire Engineers Journal, September 2007.

4. Cullinan R. 'Fire Investigation at BRE'. Presentation at IAAl-Ireland Committee Meeting, McKee
Military Barracks, Dublin, 3" December, 2007.

5. Shipp M. "What have we learnt from (real) fires?", Presentation at “Fire Tests — Evoluticn and
Development”, BRE Seminar, Garston, Watford, 4" December 2007.

8. Shipp M. "Recent findings of BRE fire investigations” and "The Management of Mgjor Fire
fnvestigations’. Presentations at the BRE Seminar “Let's discuss the future of fire investigation and
research - Part 17, 2t February 2008, BRE, Watford.

7. Crowder D. ‘Fires in imbher frame buiidings — Manthorpe Avenue and BRE Fire Investigation’ IFE
North West Chapter, Manchestar, 12" March 2008.

8. Shipp M. "Fire invastigation as a Component of Community Risk Reduction’. Presentation at the
Institution of Fire Engineers AGM and Cenferense 2008 - innovation in Community Risk Redustion
in Blackpool on 2™ and 3° July 2008.

3. Crowdcer D. "Lessons from Healthcare Fire Investigations’. Paper presented at the BRE Fire
Health Check event on 8" July 2008.

10. Shipp M. “Fire Investigation — the Impact of New and Emerging Technoiogy . Presentation at
the IFE 80" vear celebratory conference “Fire Engineering — Past, Present and Future” at Heriot-
Watt Univarsity, Edinburgh, on 31% October 2008,

11. Shipp M. Fire precaulions — structural safely and prolection’. Presentation &t the HSE Fire
AWAreness course, Lee Wood Hotel, Buxton, 87 November 2008 and 4" December 2008

12. Shipp M. " The Natonal Arson Conlrol Forum’™ and © Fire Invesligation and the Regulatory Reform
(Fire Salety) Order 2005, Presentations al the BRE Seminar "Let’s disouss he future of firg
investigation and research — Parl 37, o February 2008, BRE, Watford,

13. Crowder D and Cullinan R, "Recent Findings of BRE Fire Investigalions™. Presentation at the BRE
Seminar “Lel's discuss the future of firg investigation and research — Parl 37, 12" February 2009,
BRE, ¥Walford,
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14. Annable K. “Fire safety in prisons’. Presentation at the BRE Seminar “Let’s discuss the future of
fire investigation and research — Part 37, 12" February 2009, BRE, Watford.

15. Shipp M, and Williams C. "Recent BRE Global Research & CLG Research’. Presentation at the
BRE Seminar “Let's discuss the future of fire investigation and research — Part 3”, 12" February
2009, BRE, Watford.

16. Alalouff R. "The advantage of hindsight’. Fire Safety Engineering, March 2009. (Report of the
BRE Seminar, February 2009.)

17. Shipp M. "How BRE works with the UK’s Fire and Rescue Service'. Presentation for the West
Midlands Fire and Rescue Service visit to BRE, Watford, 8" November 2009.

BRE is a members of the (revived) National Arson Control Forum and has attended the first three meetings
on 30" September 2008, 16" January 2009 and 21% October 2009. BRE was represented at the ACF
Annual Conference on 29" April 2009.

A number of BRE staff {with Brian Martin representing Communities and Local Government) participated in
a meeting with London Fire Brigade at BRE on 10" September 2008 to discuss some ongeing concerns
and recent notable fires. The meeting focussed con the recent set of fires in MMC/ICPT buildings and on
the particular issues these were highlighting.

On 3™ October 2008, the BRE Trust hosted a free “Workshop” to bring expertise on the management of
Major Fire investigation from across the UK together st BRE. 20 delegates atiended and very useful
discussion ensued. s intended to continue with this initiative. Notes from the mesting were circulated to
attendess on 27" April 2008

As noted above, following the sucsess of the 2007 jcint IFE/BRE Fire Investigation Workshop, an annual
workshop has been organised at BRE to exchange information and keep other investigators aware of
developments in fire research that are of relevance. The workshops are self-financing (.¢. not funded by
this project).

The BRE fire invesligation team conlinue (6 be active members of the UK Chapler of the inlernalional
Association of Arsen Investigators (JAAD and [AAl-reland {see below).

Information on various aspects of the investigations has been shared with interested parties such as Fire
and Rescue Service Officers, Scenes of Crime Officers and Building Control Cfficers as the opportunity
arises. BRE continues {0 raise awarensss of fire and rescue services, forensic scientists and other
investigators to the relevance of their findings for regulators.  Findings from the project have provided input
to a number of othar Communities and Local Governmant funded fire safety projects.

The dissemination process aiso pravides the opportunity for BRE (on behalf of Communities and Local
Government} 1o maintain BRE and Communities and Local Government networks and profiie within the fire
investigation community.

BRE attented a meeting on 27" May 2009 at the request of Greater Manchesler Fire and Rescue Service

0 discuss concerns thay had with the type of conslruction encounterad at the Waterfronl Apadmenlts
incident. The mesting included discussion on the need o ensure the fire safety of these buildings (..
meking the style of construction more resilient to poor workmanship} and the naed to modify their
firefighting tactics to suit this and other innovative construction products and technigues. An article wes
published on 11" November 2009 on the Firs Safety Enginesring magazine website related to this fire and
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the findings from subseguent research work commissioned by Greater Manchester Fire and Rescue
Service.

BRE has provided support to London Fire Brigads in their investigation of the initial spread and
development of the fire at Royal Marsden Hospital on 2™ January 2008. Tests have been conducted at
Bureau Veritas and witnessed by BRE, to investigate the reaction to fire properties of the insulation at the
base of the services tower. London Fire Brigade met with BRE on P May 2009 to discuss the findings of
these tests and it was decided to run finite element models of the tests and the incident in order to further
investigate the phenomena involved. The findings have been passed on to London Fire Brigade for use in
the ongoing investigation.

A "Dear Chief Officer” letter was sent to all local authority fire and rescue services in England and Wales
during Cctober 2007. It resulted in & number of responses and contact names. Partly as a result, and
partly as a continuation of existing liaison, BRE continues to receive a high level of co-operation from all
local authority fire and rescue services.

The Fire Investigators Association of Ireland (incorporating Northern Ireland and the Republic of Ireland),
FIAl, was founded in March 2003 as the Irish chapter of the International Association of Arson
Investigators, |AAl. Rdisin Cullinan has become an FIAl committee member as a representative of BRE.

Radisin Cullinan attended a committee meeting of the Fire Investigators Association of Ireland (Irish chapter
of the International Association of Arson Investigators) at the Fire Brigade Headquarters of Cavan, Ireland,
on 3% June 2008, and the third Fire investigators Assoeciation of lreland committee meeting of 2008 held on
4" December 2008 at the Police Service of Northern freland Headquartaers in Belfast.

Réisin Cullinan allended the 1AAl Summer Training Conference, in Guernsey, on i Jduly 2009,

David Crowder delivered a three hour guest lecture for the University of Central Lancashire's M3c Fire
tnvestigation course. The laecture was on fire investigation as a means of imoproving the built environment.
The functions and principlas of the Building Regulations, associated codas and standards, and the
Regulatory Reform {Fire Safety) Order wers explained, along with the rele of fire investigators as a means
of assessing and reporting back on the effectiveness of Approved Document B, and any weaknesses,
Some case examples of BRE Fires of Special interest were given, with the research that they led to and
subsequent changes o codes and standards. Finally, the potential use of computer modeliing as an aid to
fire investigation was explained with supporting case studies.

Task 3: Supplementary support activities

Tne objeclives of the programme are strenglhened by the carrving out of supporling laboratory research/
testing o supplementary research and the provision of advice o the Fire and Resoue Service on a quid pro
cuo basis, including small experimental projacts.

BRE has respended o & number of ad hoo inguiries from fire and rescue sgrvice contacts over the period.
These have all been straightforward and call upon informstion regdily available at BRE.

Seme smail-scaie experiments have been carried out by BRE on a number of incidents, in connection with
cur own investigations. Some structural modelling was carried for London Firg Brigade as part of their
investigation into the Roval Marsden Hospital fire. {(Laboratory work has been carried out directly for
Warwickshire Police and for Greater Manchester FRS, under direct commissions.)
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Conclusions

The findings from this period have reaffirmed the overall effectiveness of the Building Regulations and AD B
in providing for the safety of life in the event of fire and most of the significant issues that have been
identified during this study fall outside the scope of these regulations.

The key findings from the programme, many of which have been identified in earlier years and therefore
reflect some continuing and consistent trends, include:

The vast majority of fatalities and injuries are in residential buildings.

The impertance of smoke alarms is again demonstrated and the risks of allowing them to be out of
order. Where smoke alarms are not provided (or are out of order, or not heard) then safety may
depend upon neighbours alerting people. However, even where smoke detectors have operated
properly, there are cases of injuries.

The number of deliberate (arson) fires is notable, including a number of fires started in stairwells or
other communal spaces of blocks of flats (with residents becoming trapped). (The BBC (Crime
Watch) has reported that more people are killed each year from arson attacks than from gun
crime).

There have been some instances of escape routes in blocks of flats being made impassable by
smoke. While this may not necessarily be life-threatening, it does have a disruptive (often
distressing) impact on the residents. The potential dangers of carpst on the stairs of single-
stairway blocks of flats have been highlighted.

There have been a number of deliberate (arsen) fires started in wheelie bins or binfrefuse storas or
rubbish against properties. There have bean at lsast three news items run by the BBC on the
dangers of wheslie bin fires and the incidences of these fires ingreasing (in certain locstions in the
LIK).

In residential premises, there wers saveral cases of fire spreading to neighbouring houses, also
incidents involving severe fires in thatched cottages, ‘rapid fire spread’, fire and rescus service
access issues and firefighter injury.

There were several fires in resicential premises {some resulting in fatalities) started by unaitended
chip pans.

Thera have been several fires in residential premisas (some resuiting in fatalities) started by lit
cigarettes. There have beean other examples of surreptitious smoking causing significant firs
incidents.

In residential premises, there wers g number of mulliple rescues from fires in blocks of flats and
gveral sases of fire spreading to flats abdove shops. In a number of cases, fiats were evacuaisd,

There has been a trend of an increasing numbar of serious firas in residential care thostsl or
sheltered housing complex) premises. A number of thase fires resulted in evacuations and injuries
with two Tatal incidents.,

There have been a number of fires involving asbastes with associated difficulties for firefighting
operalions. Fires involving asbesios also presaent 4 hazard for nearby rasidents {or businesses).
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« A continuing trend of a significant number of major fires in industrial premises which often result in
large firefighting operations, local road or rail closures and residential evacuations. Gas cylinders
continue to appear as an issue, either because they explode, or because they limit firefighting.
These incidents require the setting-up of a hazard zone. Similarly, fires in garages or car repair
workshops continue to be a problem as they sometimes involve the discovery of gas cylinders,
which results in the setting up of a hazard zone and the associated disruption {often resulting in
significant number of residents being forced to leave their homes). London Fire Brigade has
reported that the number of acetylene incidents in the early part of 2007 had more than doubled
compared with the previcus year. A chemical factory fire in Scotland, which involved a number of
explosions and 30m tall flames, resulted in a 1km exclusion zone being set up.

« There have been a number of fires involving fireworks, some indoors, resulting in injury or property
damage.

» There are an increasing number of fires where it is reported that there was a significant amount of
water damage as a result of (successful) sprinkler operation. It is not clear how this damage
compares with that which might otherwise have resulted from firefighter action, or the fire.

» There have been a number of fires in timber frame flats where the fire has penetrated the wall
cavity and caused significant structural damage. Quality of construction has been an issue at these
fires, in particular with respect to cavity barriers in the walls of timber frame constructions, and
truss-rafter roofs. The fire safety measures in some new methods of construction are very
dependent upon them being properly installed.

s Inthe same incidents, there were fire and rescue service recalls dug (o the unseen and
undetacled) development of fire within the cavily. Firefighlers al the scene are reluctant o carry
oul the necassary destructive degree of exposure of the building exlerior (o be certain that there is
no residual firg, Infra-red cameras are evidently iess effeclive in identifving fire behind brick
cladding.

»  There are related conserns that firefighters may not recognise the nature of some types of
(innovative) construction and may use inappropriate firefighling strategies. Some of these new
farmes of construction may need new firefighting strategies o be developed. In a couple of
incidents, fire crews have successfully tackled MMC building fires using tactics that were based
solely on the Knowledge they had gained from pravicus very similar incidents (with respect the
building construction} and it was a coincidance that the sama crew attended who Knaw how to
proceed,

« There have been a number of fires wheare fire has spread into and through roof spaces. Cuality of
construiction has been an issue at {at least some of) these fires, in particular with respect to cavity
barriers in the walls of timber frame constructions, and truss-rafter roofs. The fire safety measuraes
in some new methods of construction are very dependant upon them being properly instalied.

e Again this yesr there have bean cases of fires causaed by hot work naar to inappropriate materials.
Often the workman is not aware of the types of materizgls in the vicinity, This may be helped by the
intracuction of Reguialion 1688 since combustible construction materals might be declared.

» Thare have been a few cases again this year of fires, and firefighting, being affected by weather
conditions, especially wind. The potential effects of wind should be considerad in any fire safety
engineered design, but this is not an issue discussed in AD B.
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There were numerous reports over the winter months of firefighting operations hampered by
adverse weather conditions including difficulties due to strong winds (including increased fire
spread), snow and freezing temperatures. There have been a number of instances where a lack of
available water (due to freezing conditions} has affected firefighting operations.

The problems of evacuation from a building into adverse weather conditions, especially cold, were
again demonstrated. The fire emergency plan, as required by the Regulatory Reform (Fire safety)
Order 2005, should include such contingencies.

In some instances, firefighters were hampered in their work, and in evacuating the premises,
because residents did not speak English.

Fire crews attending a particular incident highlighted an issue with plastic service/waste pipes. It
has been found that the associated contamination and health and safety issues during firefighting
are a general concern among fire and rescue services.

There have been several hospital fires this year involving evacuations of significant numbers of
patients and staff.

There have been a number of school fires this year causing extensive damage and the assocciated
disruption to pupils and parents.

There have been a significant numbaear of fires in chimneys and from open firas inside houses.

There have been several fires where people have been either injured or killed jumping from height
to escapsa.

There have been a number of fires involving recycling plants and/or scrap vards. As the demand
for recycled material Auctuates 5o does the possibilily of such fires — when demand is low 50 the
stocks are likely to increase, and, hence, the size of potential fires.

The fatal fire at Lakanal House, Camberwell, has focussed attention on dlocks of flats and the
responsibilities of the owners of the properties o satisty the requirements of the Fire Safety Crder.
This incident is stili subject te a Metropolitan Police investigation. More information from this
incident, of relevanse to Communities and Local Govemment, will become availaple once this
fnvestigation is completed.

Some individual fires of interest during this period (but which do not necessarily reflect a trend) include the
following:

&

One hotel fire was efficiently extinguished by firefighters. This success was partly altribuled 0 3
visit by fire and rescue service persannel to the hatel prior to the firg which allowed fire and rescusg
sarvice personnel (o familiarise themselves with the building and layout.

There was a major fire, attracting substantial news coverage, in a commerdial building in
Manchester. The fire caused major disruption and debris from the blaze ignited & building opposite,
a significant distance away.

A school fire resulted in the rescue of a teacher.

Two, separate, industrial fires were reported 10 have been controlied by a sprinkier system.
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One care home fire (in Ireland) was reported to have been controlled by a sprinkler system.

In one case, sprinklers in individual flats were provided with taps and the system could be turned off
within the individual flat {ostensibly for maintenance). Sprinklers in flats are usually intended for the
protection of all residents and the need to avoid such a design feature may need to be the subject
of revised guidance.

Firefighters were hampered in their rescue efforts in one block of flats by the security barriers.

There were a number of other high profile fires including the severe fire on the Cutty Sark in
London, at York Racecourse and a major fire in a coastal arcade at Skegness. There continue to
be many fires involving derelict or unused buildings (including a double fatality incident).

A major fire in a Russian care home resulted in 63 fatalities. Severe forest fires in Greece resulted
in 64 fatalities and the decimation of a massive land area.

One fire resulted in damage to a row of fourteen houses (nine completely destroyed).
One hospital fire resulted in the evacuation of 64 patients including four in an intensive care unit.

Firefighters were hampered in their firefighting efforts in one storage barn fire by standard hose
reels not being loeng enough to reach the nearest water hydrant.

Afire in a care home, originating in a living room, and, separately, a fire in a nursing home
bedroam, gach resulied in a fatality.

Afire in 8 highly insulataed building which appeared smaller {from an external vantage) to the Fire
and Rescue Services than it actuslly was, with associated implications for fire crews sent inte the
blilding.

In one fatal fire, the respense of a fire crew in the locality was dselayed due to the lack of an
immediately available incident commander.

There were twoe pler fires of national interest which resulted in extensive damage and major
firefighting operations.

There was af least one large firg that was identified by 8 CCTV operator who raised the alamm.

There was one incident in a nightciub in which indeoor pyrotechnics resulted in minor injury and a
major evacuation {similar fires started by indeoor pyrotechnics overseas have resulted in muitipie
fatslities).

There was one underground fire in which tonnes of ligquid nitrogen were used in an attempt to
extinguish the blaze.

A fire involving a car undemeath part of a hotel caused substantial damage.

Afire starting in a carin & car park undemeath an office block saused substantial damage. The
savarity of the fire was exacerbatad by the insulaticn material on the car park ceiling.

In & couple of incidents {and not detailed here) the fire and rescue service investigation has been hampered
by the 1ack of documentation or plans since they were destroved in the firg; under the Regulatory Reform
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(Fire Safety) Order 2005 there is no obligation to keep a copy of the Fire Safety Risk Assaessment {or
associated documentation) away from the premises. In any case, the occurrence of two fatal hotel fires
since October 2006 has brought attention to the RR{FS)O.

There have also been a number of large fires invelving timber frame flats under construction during the
year, particularly in Scotland and most recently in Blackpool. Although this is not a Building Regulations
issue there are concerns regarding the partial occcupation of buildings under construction.

Again in this period, problems arose from obtaining information into investigations of fatal fires, where the
incident is under investigation by the police, or with the Coroner’s court or at inquest. Although follow ups
were made, this is a protracted process and could extend over a period of twelve months following the
incident.
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Appendix A — Summary of the Research

BRE was commissioned by Communities and Local Government Sustainable Buildings Division to carry out
a project titled “Investigation of Real Fires”, Communities and Local Government Contract reference Cl
71/5/43, BD 2651, which started in April 2007 and has run tc November 2008,

Data have been gathered from on-site visits, from a network of other fire investigators in the fire and rescue
service, police and specialist consultancies, and from the media (primarily the web).

It is the aim of this project to draw the attention of Communities and Local Government to potential or
developing life safety issues rather than explain them after the event.

The findings from this period have reaffirmed the overall effectiveness of the Building Regulations and AD B
in providing for the safety of life in the event of fire and most of the significant issues that have been
identified during this study fall outside the scope of these regulations.

The key findings from the programme, many of which have been identified in earlier years and therefore
reflect some continuing and consistent trends, include:

e The vast majority of fatalities and injuries are in residential buildings.

» The importance of smoke alarms is again demonstrated and the risks of allowing them to be out of
order. Where smoke alarms are not provided {or are out of order, or not heard) then safety may
depend upon neighbours alerting people. However, even where smoke detectors have operated
properly, there are cases of injuries.

s The number of deliberale (arson) fires is notable, including a number of fires slarted in stairwelis or
other communai spaces of bocks of flats {with residents becoming trapped). (The BBC {Crime
Watch) has raported that mors people are killed sach year from arson attacks than from gun
crime).

+  There have been some instances of escape routes in blocks of flats being made impassable by
smoke. While this may not necessarily be life-threatening, it doas have a disruptive (often
distrassing} impact on the residents. The potential dangers of carpst on the stairs of single-
stairway blocks of flats have been highlighted.

« There have been a number of deliberate {arson) fires started in wheelie bins or binfrefuse stores or
rubbish against properties. There have besn at least three news items run by the BBC on the
dangers of wheslie bin fires and the incidences of these fires increasing {in certain locations in the
LK.

e Inresidential premises, there were saveral cases of fire spreading to neighbouring houses, also
incidents involving severs fires in thatched cottages, rapid fire spread’, fire and rescusa sarvice
Access issues and firefighler injury.

= There were saveral fires in residential premises {some resulting in fatalities) started by unattendad
chip pans.
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« There have been several fires in residential premises (some resulting in fatalities) started by lit
cigarettes. There have been other examples of surreptitious smoking causing significant fire
incidents.

« Inresidential premises, there were a number of multiple rescues from fires in blocks of flats and
several cases of fire spreading to flats above shops. In a number of cases, flats were evacuated.

= There has been a trend of an increasing number of serious fires in residential care (hostel or
sheltered housing complex) premises. A number of these fires resulted in evacuations and injuries
with two fatal incidents.

= There have been a number of fires involving asbestos with associated difficulties for firefighting
operations. Fires involving asbestos also present a hazard for nearby residents (or businesses).

= A continuing trend of a significant number of major fires in industrial premises which often result in
large firefighting operations, local road or rail closures and residential evacuations. Gas cylinders
continue to appear as an issue, either because they explode, or because they limit firefighting.
These incidents require the setting-up of a hazard zone. Similarly, fires in garages or car repair
workshops continue to be a problem as they sometimes involve the discovery of gas cylinders,
which results in the setting up of a hazard zone and the associated disruption {often resulting in
significant number of residents being forced to leave their homes). London Fire Brigade has
reported that the number of acetylene incidents in the early part of 2007 had more than doubled
compared with the previcus yaear. A chemical factory fire in Scotland, which involved a number of
explosions and 30m tall flames, resuifed in a tkm exclusion zone being set up.

s There hava been a number of fires involving fireworks, some indoors, resulting in injury or property
damage.

= There are an increasing number of firas where it is reperted that there was a significant amount of
water damage as a result of (successful) sprinkler operation. It is not clear how this damage
compares with that which might otherwise have resulisd from firefighter action, or the fire.

s There have been a number of fires in timber frame flats where the fire has penetrated the wall
cavity and caused significant structural damage. Quality of construction has been an issue at these
fires, in particular with respact to cavity barriers in the walls of timber frame constructions, and
fruss-rafter roofs. The fire safety measures in some new methads of construction are very
cdepandent upon them being properly installed,

s Inthe same incidents, thars were fire and rescueg sarvice recalls due to the (unseen and
undstected} development of fire within the cavity. Firefighters st the scene are relustant (o carry
cut the necessary destructive degree of exposure of the building exterior 10 be cerfain that there is
ne residual fire. Infra-red camerss are evidently iess effective in identifying fire behind brick
cladding.

s There are related congerns that firefighters may not recognise the nature of some types of
(innovative) construction and may use inappropriate firefighting strategies. Some of these new
forms of construction may need new firefighting strategies to be developed. In a couple of
ingidents, fire crews have successfully tackled MMC building fires using tactics that were based
solely on the knowledge they had gained from previous very similar incidents (with respect the
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building construction) and it was a coincidence that the same crew attended who knew how to
proceed.

There have been a number of fires where fire has spread into and through roof spaces. Quality of
construction has been an issue at {at least some of) these fires, in particular with respect to cavity
barriers in the walls of timber frame constructions, and truss-rafter roofs. The fire safety measures
in some new methods of construction are very dependant upon them being properly installed.

Again this year there have been cases of fires caused by hot work near to inappropriate materials.
Often the workman is not aware of the types of materials in the vicinity. This may be helped by the
introduction of Regulation 16B since combustible construction materials might be declared.

There have been a few cases again this year of fires, and firefighting, being affected by weather
conditions, especially wind. The potential effects of wind should be considered in any fire safety
engineered design, but this is not an issue discussed in AD B.

There were numerous reports over the winter months of firefighting operations hampered by
adverse weather conditions including difficulties due to strong winds (including increased fire
spread), snow and freezing temperatures. There have been a number of instances where a lack of
available water (due to freezing conditions} has affected firefighting operations.

The problems of evacuation from & building into adverse weather conditions, especially cold, were
again demonstrated. The fire emargancy plan, as raguired by the Regulatory Reform (Fire safety)
Order 2005, should include such contingencies.

In some instances, firefighters were hampered in their work, and in evacuating the premisas,
because residents did not speak English.

Fire crews attending a parlicular incident highlighted an issue with plastic service/waste pipes. it
has been found that the associated contamination and health and safety issues cduring firefighting
are & general concern among fire and rescue services.

There have been several hospital fires (his year involving evacuations of significant numbers of
palients and staff.

There have been a number of schoal fires this vear causing sxtensive damage and the associaied
disruption to pupils and parants.

Therae have been a significant number of fires in chimneys and from open fires inside houses.

There have been several fires where people have been gither injured or killed jJumping from height
to escape.

There have been a number of fires involving recycling plants and/or scrap yards. As the demand
for recycled material fluctuates 5o does the possibility of such fires — when demand is [ow s0 the
stocks are likely to increase, and, hence, the size of potential fires.

The fatal fire at Lakanal House, Camberwell, has focussed attention on blocks of flats and the
responsibiliies of the owners of the properties {0 satisfy the requirements of the Fire Safety Order.
This incident is stili subject to a Metropelitan Police investigation. More information from this
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incident, of relevance to Communities and Local Government, will become available once this
investigation is completed.

Some individual fires of interest during this period (but which do not necessarily reflect a trend) include the
following:

One hotel fire was sfficiently extinguished by firefighters. This success was partly attributed to a
visit by fire and rescue service personnel to the hotel prior to the fire which allowed fire and rescue
service personnel to familiarise themselves with the building and layout.

There was a major fire, attracting substantial news coverage, in a commercial building in
Manchester. The fire caused major disruption and debris from the blaze ignited a building opposite,
a significant distance away.

A school fire resulted in the rescue of a teacher.
Two, separate, industrial fires were reported to have been controlled by a sprinkler system.
One care home fire (in Ireland) was reported to have been controlled by a sprinkler system.

In one case, sprinklers in individual flats were provided with taps and the system could be turned off
within the individual flat {ostensibly for maintenance). Sprinklers in flats are usually intended for the
protection of all residents and the need to avoid such a design feature may need to be the subject
of revised guidance.

Firefighters were hampered in their rescug efforts in one biock of flats by the security barriers,

There were g numbear of other high profile fires including the severe firg on the Culty Sark in
London, at York Racecourse and a major fire in g coastal arcade at Skegness. Thare continue to
be many fires invoiving derelict or unused buildings (induding a double fatality incident).

A major fire in 2 Russian care home resulied in 63 fatalities., Severs forest fires in Gresce resulisd
in 84 fatslities and the decimation of @ massive land ares.

One fire resulted in damage to a row of fourteen houses (nine completely destroved).
One hospital fire resulted in the evacuation of 84 patients including four in an intensive care unit.

Firefighters were hampered in their firgfighting efforts in one storage barm firg by standard hose
raels not baing long enough to reach tha nearest water hydrant,

Afire in a care home, originating in a living room, and, separately, a firg in 8 nursing home
bedroom, sach resulted in a fatality.

Afire in a highly insulated building which appeared smaller {from an external vantage) Lo the Fire
and Rescue Services than il actually was, wilh associated implications for firg crews sent inlo the
building.

in one fatal fire, the response of a fire orew in the locality was delayed due o the lack of an
immeadiately available incident commander.
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« There were two pier fires of national interest which resulted in extensive damage and major
firefighting cperations.

» There was at least one large fire that was identified by a CCTV operator who raised the alarm.

« There was one incident in a nightclub in which indoor pyrotechnics resulted in minor injury and a
major evacuation {similar fires started by indoor pyrotechnics overseas have resulted in multiple
fatalities).

« There was one underground fire in which tonnes of liquid nitrogen were used in an attempt to
extinguish the blaze.

» Afire involving a car underneath part of a hotel caused substantial damage.

» Afire starting in a car in a car park underneath an office block caused substantial damage. The
severity of the fire was exacerbated by the insulation material on the car park ceiling.

In a couple of incidents (and not detailed here) the fire and rescue service investigation has been hampered
by the lack of documentation or plans since they were destroyed in the fire; under the Regulatory Reform
(Fire Safety) Order 2005 there is no obligation to keep a copy of the Fire Safety Risk Assaessment {or
associated documentation) away from the premises. In any case, the occurrence of two fatal hotel fires
since Cctober 2006 has brought attention to the RR{FS)O.

There have also been a number of large fires involving timber frame fiats under construstion during the
year, particularly in Scotfand and maost recently in Blackpooel. Although this is not a Building Regulations
issue there are concerns regarcing the partial ccoupation of buildings under construction.

Again in this period, problems arose from obtaining informalion into investigations of falal fires, where (he
incident is under invasligation by {he police, or wilh the Coroner's court or at inquest. Although Tollow ups
were made, this is & protracted process and could exdend over a period of twelve months foilowing the
incident.

Some of these issues may nsad to be the subject of furthar study.
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