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Background

• CLG Sustainable Buildings Division have commissioned 
BRE to carry out research on Fire Spread in Car Parks.

• Existing guidance in AD B for fire safety in car parks is 
based on to fire initiation and fire growth involving cars 
whose design is decades old.  

• Increasing concern about:
– the consequences of fires in car parks associated with modern car design 

(e.g. plastic fuel tanks)
– how these fires may spread to other vehicles parked adjacently and 

nearby.
– entry into the market place of cars powered by alternative fuels such as 

LPG.

Background

• Fires in car parks are rare
• Few deaths or injuries recorded to date in the UK
• Need to gather up-to-date information on fires involving 

cars in car parks in order that the current fire safety 
guidance can be reviewed and, where necessary, 
updated. 

• May also be issues relating to AD B, particularly B4, 
external fire spread (and possibly AD A, Structure) if the 
use of alternative fuels lead to the increased risk of 
explosion.

BRE research – for CTSA

BRE research – for CTSA BRE research – for HO



2

Man dies after apartments blaze

• Friday, 22 December 2006

• A man has died in a fire in the 
underground car park of a 
sheltered housing building in 
Bristol.

• 24 cars were burned out.
• Smoke from the fire could be 

seen above the city fog

Fire Destroys Underground Car Park in France

• The French fire service reports that on 11 November 2006 fire broke 
out at 02:00 in a car park beneath an apartment building in Alfortville, 
south east of Paris. The fire totally destroyed a dozen cars. The ceiling 
then collapsed, damaging more cars.

• 70 people were evacuated from the building. Fortunately none were 
hurt but several could not return to their apartments after the fire was 
extinguished due to the damage from smoke from the fire. 

Road vehicle fires 2004

From CLG Fire statistics:

• Total of 72,800 fires:

• 60,300 (83%) were in cars
• 4,800 (7%) were in vans
• 2,000 (3%) were in lorries

Fire in cars - cause

Sources of ignition for accidental car fires

• 13,400 accidental car fires:
• 71% were due to vehicle defects; defects in wiring and 

batteries were the biggest single cause. 
• 8% of accidental car fires were caused by a crash or 

collision. 

Casualties 

• 50 fatalities in road vehicle fires in 2004, compared with 79 
in 2003. 

• 0.7 deaths per 1,000 fires (contrasts with a fatality rate for 
dwellings of 6 per 1,000 fires)

• Non-fatal casualties in road vehicle fires:
• 528 in 2004 (from 651 in 2003 and 837 in 1996)

• Figures equate to 7 non-fatal casualties per 1,000 fires, 
compared with the rate of 11 non-fatal casualties per 
1,000 fires in 1996. 



3

Vehicle fires – per billion vehicle kilometers Car park fires 2002

• 116 fires (estimated) occurred in car park buildings.  
• Of these 60 fires started in vehicles
• One of the 60 cases spread to 9 other vehicles, 1 fire 

spread to 1 other vehicle.
• Approx. 50% of fires were "deliberate"
• At least 2 cases of fires in car park buildings of 14 storeys

Car park fires 2002

• 151 fires (estimated) occurred in "rooms" used as a “car 
park” within other building types (including car park 
buildings). (Some overlap with “car park fires” – 196 fires 
in all) 

• Of these 75 fires started in vehicles. 
• One of the 75 vehicle fires spread to 1 other vehicle.
• One of the 76 other fires spread to 1 other vehicle.
• Approx. 50% of fires were "deliberate".

• There were 12350 fires in open-air car parks in 2002, 
10700 of these fires involved cars (most of the remainder 
involving some sort of vehicle)

Car park fires 2002

• 196 fires
• No fatalities
• 3 injuries
• Hence; 15.3 non-fatal casualties per 1000 fires

• Compare (for 2004), for road vehicle fires:
• 60,300 fires
• 0.7 fatalities per 1000 fires
• 7 non-fatal casualties per 1000 fires

Fire safety design? Fire safety design?
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Fire safety design? Fire safety design?

• Why doesn’t this happen?
• Why are there so few fires in car parks?
• What are we doing right?
• Will we continue to do it right?
• What must we do to continue to do it right?

• Are too many things are changing?

CLG Project Objectives

• The overall aim of the project is to gather information on 
the nature of fires involving the current design of cars and 
to use this new knowledge as a basis, where necessary, 
for updating current guidance in AD B (and possibly AD 
A) on fire safety strategies for car parks. 

• This is the start of the project.

Programme

• An informal Stakeholder Advisory Group
• A desk study to review statistics, literature etc
• Extensive consultation
• This workshop 
• Computational modelling 
• Experimental studies  

Programme

Project Plan Car Parks 

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Task 1 
Advisory M D1 M D2 M M
Task 2                   
Data  D3 D4,D5
Task 3                   
Modelling D6
Task 4                  
Expt Materials  
Task 5
Expt Spread D7 D8
Task 6
Expt LPG D9
Task 7                
Analysis D10 D11 D12
Task 8                  
Report D13
Final Report   D14
Closing Report   D15

M Meeting
D Deliverable

TASKS
Financial Year 2006/7 Financial Year 2007/8 Financial Year 2008/9

Started – October 2006
Completion – March 2009

Stakeholder advisory group

• DCLG
• AEA (for DCLG)
• BRE
• IFC (for BSI FSH25)
• HSL
• ABE
• LFB (for IFE)

• Buro Happold
• U. Ulster
• DCLG BDAG
• ASFP
• FBU
• CFOA
• HMFSI
• HSE
• BAFSA
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Proposed experimental work – fire development

Solid wall Half-curtain wallSolid wall Half-curtain wallBRE 
Calorimeter

Objectives of the experimental work

• To benchmark car fire sizes for a range of vehicle types

• Determine the spread of fire between cars
• Determine the severity (heat release) of car fires

• Seek to determine the associated conditions (heat, smoke, 
toxic gas) to car park occupants exposed to such a fire, 
under typical conditions.

Proposed experimental work – explosion

• An experimental study to examine the burning behaviour 
of cars fuelled by LPG

• Objectives:
• to determine the behaviour of fires (and explosions; if such 

occur) involving cars fuelled by LPG
• determine the associated effects on an enclosed car park, 

and adjacent cars, from such a fire.

Analysis

• Determine the severity of car fires in modern car design, 
potential for spread and fire size

• Benchmarking car fire size given a range of vehicle types
• Determine the combustion products and likely survivability 

of such fires
• Assess the potential hazards arising from fuel leakage or 

spillage in unventilated/underground/enclosed car parks.

Analysis

• Review the additional hazards arising from cars designed 
to utilise alternative fuel(s); the potential explosion effects 
of cars powered by alternative fuels, or other risks of cars 
powered by hybrid systems, e.g. using a diesel or  petrol 
engine  primary power supply, with a secondary power 
supply using batteries.

• Consider the need, or otherwise, for different 
considerations for underground, enclosed and open-sided 
car parks

Consider

• Current fire safety strategies 
• European and/or International experience 
• Overall effectiveness of ventilation recommendations in 

car parks
• Potential effectiveness of sprinklers
• What new or revised guidance might be included 

(including for AD B B4 (External fire spread) and BS 7346 
-7; 2004 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 parking areas for cars.)

• Emerging fire fighting issues
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Approved Document B AD B - References to Car Parks

• 2.21 - For flats: a single protected stair should not connect 
to a covered car park

• 2.46 - For flats: where a common stairs is the only escape 
route from a flat, it should not also serve a covered car 
park

• 2.47 - For flats: where a common stairs is not the only 
escape route from a flat, a covered car park should be 
separated from the stairs by a lobby or corridor which is 
ventilated or protected by a smoke control system

AD B - References to Car Parks

• Table 9 - gives provisions for escape lighting 
• 5.43 - Regarding Lifts: For enclosed (non-open sided) car 

parks, lifts should be protected by a lobby (or corridor) 
unless the lift is within a protected stair enclosure

• 5.50 - Regarding mechanical ventilation and air 
conditioning systems: Car parks should have a separate 
and independent extraction system and no recirculation

AD B - References to Car Parks

• Table 12 - gives maximum dimensions of the building or 
compartment, for:
– Height of floor of top storey above ground level
– Floor area of any one storey (in the building or compartment)

• In multi-storey
• In single storey

• For car parks for light vehicles – no limits

AD B - References to Car Parks

• Section 11: Special provisions for car parks and shopping 
complexes

• “The fire load is well defined”
• “Where the car park is well ventilated, there is a low 

probability of fire spread from one storey to another….”
• Materials should be non-combustible
• Gives guidance on fire resistance, natural and mechanical 

ventilation
• Refers to BS EN 12101-3:2002 for equipment to remove 

hot smoke
• Refers to BS 7346-7:2006 for smoke ventilation

AD B - References to Car Parks

• 13.16  and 13.20 - refer to space separation
• 18.13 - with regards to Mechanical smoke extract in 

basements:  Notes that car parks are not normally 
expected to be fitted with sprinklers

• 18.17 - with regards to Basement car parks: makes 
reference to Section 11
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AD B - References to Car Parks

 
Minimum periods of  fire resistance (minutes) 
 Basement storey Ground or upper storey
  Depth (m) of basement  Height of top floor(m)  
 >10 <10 <5 <18 <30 >30 
Car park for light vehicles       
Open sided n/a n/a 15* 15* 15* 60 
Any other 90 60 30 60 90 120 
* 30 for elements protecting means of escape 
 

Table A2 Minimum periods of  Fire Resistance

AD B - References to Car Parks

• Table A6 - Use and definition of non-combustible material: 
such materials to be used for construction forming car 
parks

• Table C1 - Floor space factors: for car parks; 2 persons 
per parking space

• Table D1 - Classification of Purpose Groups:  Storage and 
other non-residential – 7(b) Car parks designed to admit 
and accommodate only cars, motorcycles and passenger 
or light goods vehicles weighing no more than 2500kg 
gross

AD B issues

• Is the fire load “well defined”?
• Is there a “low probability” of fire spread from one storey to 

another”?
• What is the probability of fire spread between vehicles?
• What is a typical heat release rate?
• How robust is the current guidance?
• Are levels of fire resistance adequate?
• How effective are sprinklers?

Issues

Regarding cars:  
• New fuels – LPG? H2? Biodiesel? Chip oil?
• Increasing energy use?
• New insulation materials?
• New design concepts?
• High cars, big cars?
• End of life directive – new materials? New designs?
• Greater fire risk?
• How does LPG “flow”?
• Greater explosion risk?
• Fluoroelastomers?
• Causes of fire?
• Do LPG cars explode?

New fuels e.g. hydrogen, electric Issues

Regarding car parks:  
• Higher densities?
• Bigger capacities?
• Taller?
• Deeper?
• Increasing energy efficiency, greater insulation?
• New construction materials?
• New design concepts?
• Explosion resilience?
• Other safety issues, e.g. CO?
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Issues

Regarding fire safety: 
• Design fire sizes?
• Risk of spread?
• Detection?
• New passive safety systems?
• Do sprinklers work?
• Greater use of sprinklers?
• Other suppression systems?
• New fire engineering concepts?
• Post-explosion response?
• Travel distances? Travel times?

Issues

Regarding fire fighting: 
• Higher buildings?
• New fuels? Identification of fuels?
• Explosion risks? Identification of risks?
• Air bags? Pressurised components?
• Role of sprinklers?
• Other suppression systems?
• Impact of new fire engineering concepts?
• Post-explosion issues?

Information needed…

• Time frame? Short, medium, long? How long?
• Trends in car design?
• Fuels?
• Materials?
• Contents?
• Trends in car park design?
• Densities?
• Height?

Information needed…

• Effectiveness of passive systems? 
• Effectiveness of sprinklers?
• Lessons from road tunnels, Ro-Ro ferries?
• All information welcomed.

Thank you

Martin Shipp
Technical Development Director, Fire Safety
BRE Fire and Security
T: +44 (0) 1923 664960
F: +44 (0) 1923 664910
E: shippm@bre.co.uk
W: www.bre.co.uk/fire
BRE, Garston, Watford WD25 9XX, UK


