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Why look at balcony fuel loads?
• As part of the wider Balconies, Spandrels and Laminated 

Glass project, it was found there was a gap in knowledge

• Fuels loads on a balcony can contribute to external fire 
spread

• There is no current guidance on the design fuel load on 
balconies or terraces
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Existing Fire Load Surveys

Thomas PH (1986) Design guide: structure fire safety CIB W14 Workshop report. Fire Saf J 10(2):77–137. https://doi.org/10.1016/0379-7112(86)90041-X
Culver C and Kushner J (1975) A program for survey of fire loads and live loads in office buildings. National Bureau of Standards, NBS Technical Note
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Bwalya A, Sultan M and Benichou N (2004) A pilot survey of fire loads in Canadian homes, National Research Council Canada, p. 159
Elhami-Khorasani N, Gustavo Salado Castillo J, Saula E, Josephs T, Nurlybekova G, Gernay T (2019) Digitized fuel load survey methodology using machine vision. Fire Technol . 
https://doi.org/10.1007/s10694-020-00989-9

Existing Fire Load Surveys
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How do people use their balconies?
• The use of balconies could be influenced by:

• The dimensions
• The orientation in relation to the sun
• The exposure to external elements such as winds and rain
• The local climate
• The time of year

Building Specifier (2018) ‘Britain sees increase in number of high rise buildings’, buildingspecifier.com. https://buildingspecifier.com/britain-sees-increase-in-number-of-high-rise-buildings/. 
Accessed 17 Jan 2022)
Mayor of London (2010) London housing design guide, London development agency. [Online]. Available: 
https://www.london.gov.uk/sites/default/files/interim_london_housing_design_guide.pdf
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Poplar, London 2021

Recent Balcony Fires

Lacrosse Docklands, Melbourne 2014

Northern Quarter Lighthouse, 
Manchester 2017

Metropolitan Fire Brigade (2014) Post incident analysis report, Melbourne, Report No: 1403134A Britton P (2018) ‘Fire alarm systems were operational and activated at blaze-hit
Northern Quarter tower block’, Manchester Evening News, Manchester. [Online]. Available: https://www.manchestereveningnews.co.uk/news/greater-manchester-news/fire-alarm-
systems-were-operational-14109692. Accessed 14 Jan 2022
Price D (2022) Poplar fire spread ‘‘due to timber balconies’’, not ACM, Construction News. https://www.constructionnews.co.uk/buildings/poplar-fire-spread-due-to-timber-balconies-not-
acm-02-06-2021/. Accessed 14 Jan 2022)
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Methodology
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Surveyed Area

No balconies surveyed
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Building Characteristics
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• Urban Area

• Postcode

• Approximate building age

• Number of storeys

• Occupation status

• Balcony depth and width

• Recessed or cantilevered

• Google Street View data

• Balcony contents

Recorded Parameters
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Data Collection
Plastic 
Boxes

Clothes 
Airer

Chair 
(plastic)

Small 
table 

(plastic)

Chair 
(wood)

Small 
Table 

(wood)

Chair 
(metal)

Small 
Table 

(metal)

Recessed/
CantileveredDepthWidthNo. 

Stories
Approx. 

AgePostcodeCity

21Cantilevered1252000sYO1 9PPYork

2Cantilevered2342000sYO1 9PPYork 

121Cantilevered11.542010sYO1 7PDYork 

Cantilevered11.542010sYO1 7PDYork 

11Recessed1.5422000sNG7 1HHNottingham

222Recessed1.5532000sNG7 1HHNottingham

Mix of both1.5342010sBS5 0FJBristol

Mix of both1.52.542010sBS5 0FJBristol

1Cantilevered1.5441960sS3 7GGSheffield

12Cantilevered1.5441960sS3 7GGSheffield

121Recessed1.5491990sE16 1ARLondon

21Recessed1.5491990sE16 1ARLondon 11

1) Google maps were used to find images of 
balconies

2) Similar products were found on homeware 
websites

3) From product listings, the mass of items 
were estimated, 22 kg for large wooden 
table and 5.7 kg for a wooden chair

4) Heat of combustion for wood was taken 
from SPFE Handbook to be 20 MJ/kg

5) Total energy output is divided by the area of 
the balcony

Fuel Load Density Calculation

20 ∗ 22 + 4 ∗ 5.7 = 896  𝑀𝐽

896

2 ∗ 3
= 149  𝑀𝐽/𝑚ଶ

22 kg

5.7 kg

(per chair)

12Bwalya A, Sultan M and Benichou N (2004) A pilot survey of fire loads in Canadian homes, National Research Council Canada, p. 159
Babrauskas V (1991) Tables and charts. In: Shal V (ed) Fire Protection handbook National Fire Protection Association, Quincy
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Fuel Load Density
Plastic 
Boxes

Clothes 
Airer

Chair 
(plastic)

Small table 
(plastic)

Large 
Table 

(plastic)

Chair 
(wood)

Small 
Table 

(wood)

Large 
Table 

(wood)

Chair 
(metal)

Small 
Table 

(metal)

Large 
Table 

(metal)

1.27.53.02.57.05.79.3223517Mass (kg)

46.3718.446.3746.3746.37202020000
Calorific 

Value 
(MJ/kg)

56138135118315113185440000
Calorific 

Value 
(MJ/item)

Fuel Load 
density 
(MJ/m²)

Total Fuel 
Load (MJ)

Balcony 
Area (m²)Postcode

00003YO1 9PP

37.72262266YO1 9PP

366.05491382261851.5YO1 7PD

001.5YO1 7PD

9.35656006NG7 1HH

36.02702707.5NG7 1HH

004.5BS5 0FJ

003.75BS5 0FJ

23.01381386S3 7GG

23.013813806S3 7GG

91.55491382261856E16 1AR

00006E16 1AR 13

Assumptions
• All plant pots present were polyethylene

• Clothes airers or washing lines held 7kg of laundry

• Smaller items such as candles, magazines or disposable 
barbeques were not present. 

• Influence of seasonality on the fire load was mitigated by 
images from Google Street View being from throughout the 
year
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Limitations
• Buildings with opaque balustrades meant that contents of 

balconies could not be observed

• Higher balconies could not be viewed from street level

• Use of privacy screens

• Balcony floor construction was not included

15

Fire Load Density: Results Overall 
• μ = 67 MJ/m2, 80th% 110 MJ/m2
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Heat release rate per unit area
• μ = 105 kW/m2, 80% 173 kW/m2
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Fuel Load Density: London vs England

All AreasOutside 
LondonLondon

1020842178No. 
Balconies

676195μ
(MJ/m2)

11010518380%
(MJ/m2)
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Social Grade
• Social grade for the postcodes sampled were taken from 

Market Research Society, based on data from the 2011 Census
• Based on the job of the head of the household
• Cities sampled to give a reasonable representation of the 

social grade distribution of England

Social Class is 
determined 

per 
household

Social Class is 
averaged over 

the postcode by 
households
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Social Grade breakdowns in England

%DE%C2%C1%ABArea

25%21%31%23%England

Urban vs Rural

27%20%31%22%Urban England

20%24%30%28%Rural England

London vs Outside of London

22%13%33%32%Within London

26%22%31%22%Outer London

Sampled Areas

27%19%31%22%Sampled Cities

21

Effect of Social Grade
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Fuel Load Results: Social Grade Depending 

DEC2*C1ABAll Areas

373124621731020No. 
Balconies

6616667867μ
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*Only 12 data points with C2, so results may not be representative
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Fire Load Results: Trigger Heights
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Fire Load Results: Balcony Area
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Fuel Source Breakdown
• Over the 1020 balconies, where some balconies were 100% 

wooden furniture, and some where 100% plastic furniture, and 
some were a mixture of wood and plastic materials. 

• Contents of the average balcony were determined, with the 
average balcony having 0.158 wooden chairs, 0.155 loads of 
laundry, and 0.878 plant pots. 

• For the average balcony, the fuel load is based on 23% 
wooden and 77% plastic contents
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Summary

• Fuel Load density mean of 67 MJ/m², with a 80th% of 110 MJ/m²

• Heat release rate density mean of 118 kW/m², with a 80th% of 
200 kW/m²

• Fuel sources on balconies are 77% plastic and 23% wood

27

Thank you
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