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What is a Facade ?




/What IS a Facade ?

— The building envelope (typically 15 ° to the building face)

— Materials

— Timber

— Plastics

— GRP

— Glazing

— Polymeric composites

— Cement based products

— With and without insulation

— It is frequently a kit of parts




Examples of
External Fire Spread




Fire Spread in Building Envelopes

Fires involving multi-storey buildings are

— arisk to life

— arisk of property loss

— adisruption to commercial business or
— to domestic life if dwellings are involved.

* Knowsley Heights - 1991

e Basingstoke - 1992

e Irvine - 1999

« Paddington, London — 2003
 The Edge, Manchester — 2004
« Windsor Tower, Madrid - 2005



/Knowsley Heights - 1991
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Knowsley Heights — 1991
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/Irvine 1999

— 11th June 1999
— 5th Floor Flat
— 14 Storey Block

— In the summer of 1999, a
Parliamentary inquiry into the
potential risk of fire spread in
buildings via External Cladding
was held by the Environment
Sub-committee of the
Environment Transport and
Regional affairs committee.




(Dijon, France — 2010

Seven people killed and 11 seriously injured by a fire in a
nine-storey hostel in the eastern French city of Dijon.




/High Rise External Cladding Fires in 2012

— Al Nahda Tower, Sharjah 28" April 2012
— Mermoz Roubaix, France 15" May 2012
— Polat Tower, Instanbul, Turkey, 17t July 2012
— Tamweel Tower, Dubai, 18" November 2012




Mechanisms of fire spread







Rapid Fire Spread

Cladding system contributes to
flame spread resulting in risk of
multiple simultaneous secondary

fires

If the external
cladding
contributes to
the flame
spread there
is a risk of
secondary fire
spread to all
levels

Flames break out
and attack
adjacent windows

External fire
incident

Restricted Fire Spread

Cladding System does not
contribute to flame spread. Risk of
secondary fires limited

e

Secondary fire

E 3

Secondary fire

e

Secondary fire

PE

Secondary fire

E 3

Secondary fire
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Secondary fire

Initial fire is
allowed to
develop and
flashes over

Ifa
secondary
fire is
allowed to
develop
then
process is
repeated

Flames break out
and attack
adjacent windows

Secondary
external fires
arising from
falling burning
debris




— Combustible materials

— Cavities either

Flame drawn
through cavity

— Part of system.
— Created by delamination.

— Flames can extend 5 to ten times
original length regardless of
materials present.




/Fire Spread

Fire resistant walls, sprinklers, fire resistant panels




Fire Testing




Test Scale & Systems




/Experimental Programmes — Fire Spread




— BS 8414-1
— Masonry Systems

Test Principles

— BS 8414-2

— Lightweight frame
System




'BS 8414- Part 1: 2002

— Test method for non-load
bearing external cladding
systems applied to the face
of the building

— This test method was
developed to address
systems installed to masonry
structures.

BRITISH STANDARD | BS 8414-1:2002

CONFIRMED
DECEMBER 2007

Fire performance of
external cladding
systems —

Part 1: Test method for non-leadbearing
external cladding systems applied to
the face of the building




BS 8414 - 2 : 2005

— For systems where the masonry
structure is no longer present.

— Same fire load and methodology
as BS 8414-1:2002

BRITISH STANDARD BS 8414-2:2005

Fire performance of
external cladding
systems —

Part 2: Test method for non-loadbearing
external eladding systems fixed to and
supported by a structural steel frame




Test Principles

— The duration of the fire
load 1s 30 minutes.

— Test runs up to 60
minutes




Test Facility and Sample

— Height of sample:

6 m above chamber opening.
Ground to full height on wing.

Main Face

Level 2

— Width:

| evel 2.4 m main face.
1.2 m wing.

Combustio
Chamber




Location of Thermocouples

Internal structure

Internal wall of test facility

Thermocouple located at the ——»
mid-depth of the cavity
(if present)

Thermocouple located atthe
mid-depth of the insulating
material layer

External thermocouple —————»

«—— External finish. No mid-depth
temperature monitoring if
layer is <10 mm thick



Fullscale Test Video Clip




Post Test

— Damage is recorded in the
following areas:

— flame spread on surface

— flame spread in cavities or
Insulation

— area of facade damaged or
detached




/Graphical Output
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Assessment of System Performance

Test method to assess whole system performance including fire
breaks
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/
Classification of Performance

— The British Standards do not
set performance criteria.

Fire performance of
external thermal
insulation for walls of
multi-storey buildings

— Performance Classification is
can be set by end users:

— Examples include:
e BR135 which sets @mm e

\

performance limits used in
UK Building Regulation

Loss Prevention Standard

guidance |
. LPS 1581: ISSUE 2.0
° L P S 1 5 8 1 Wh I C h S etS Requirements and Tests for LPCB approval of
p e rfo rm an Ce | i m itS u S e d fo r Noa':[l:iae?:l ?:?ﬂ:?nggrrw:i:g':%fﬁ:::s

property protection
applications

T Lows Preventon Standand s he propary of BRE Qb LS and i mace ublcy svalibe e
) LPCB rhmrl rocediew, nd repare, rewpretaion by BRE Clobs, LPCE ol GFE exper. Aoy

o mrus must scply B BRE Glct ko Yanng. aspessrmare a3 lcarce, 3 e wh ormaly be
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/Summary of the classification for a BS8141-2 system

— External fire spread

— Failure due to external fire spread is deemed to have occurred if the temperature
rises above Ts of any of the external thermocouples at level 2 exceeds 600 °C, for a
period of at least 30 seconds, within 15 minutes of the start time ts.

— Internal fire spread

— Failure due to internal fire spread is deemed to have occurred if the temperature rise
above Ts of any of the internal thermocouples at level 2 exceeds 600 °C, for a period
of at least 30 seconds, within 15 minutes of the start time ts.




Summary of the classification for a BS8141-2 system

— Mechanical performance

— Detalls of any system burn through, collapse, spalling, delamination or flaming debris
should be included in the test report. Whilst system collapse, spalling, delamination
or flaming debris are not considered to be failure criteria, the nature of the failure
should be considered as part of the overall risk assessment when specifying the
system.

— Where system burn through occurs so that fire reaches the internal surface, failure is
deemed to have occurred if continuous flaming, defined as a flame with a duration in
excess of 60 seconds, is observed on the internal surface of the test specimen at or
above a height of 0.5 m above the combustion chamber opening within 15 minutes of
the start time ts.




Example of application -

Building Regulations and
Approved Document B In
England and Wales




/Building Regulations (Fire Safety ) Guidance

— Approved Document B (ADB)
— Two Volumes

%%
* Communities
'.... ‘and Local Governmant

The Building Regulations 2000
Fire safety

APPROVED DOCUMENT

VOLUME 2 - BUILDINGS OTHER B
THAN DWELLINGHOUSES

B1 d

B

Free to Download from :
www.planningportal.gov.uk/uploads/br/BR_PDF_ADB1 2006.pdf



http://www.planningportal.gov.uk/uploads/br/BR_PDF_ADB1_2006.pdf

Diagram 40, restricts the
combustibility of external walls
of high buildings.

CONSTRUCTION OF EXTERNAL WALLS

B4

Diagram 40 Provisions for external surfaces or walls

Son pares 125and 120

. ANY BUILDING &, ASSEMBLY OR RECREATION BUILDING
&, ANY BUILDING OTHER THAN ¢, OF MORE THAN ONE STOREY
(see Table D, Appendix O}

d_ ANY BUILDING

Notes:

1 &

egquate with the eq European
theredore, products cannol typically stsume 3 European class unless they have been Lasted aceordingly.
2 When a classification includes “s3, d2°, this means that there ks no limit set for smoke production and/or
Tlaming droplets/particles.




External Walls over 18m in Height

A summary of Volume 2 Section 12 guidance based on components for
Buildings Over 18m:

— External surfaces - Diagram 40
— All insulation and filler materials should be A2-s3,d2 or better

(EN13501-1)
— OR
— Test the complete system to BS 8414 and classify in accordance
with BR135

— And
— All cavity barriers and fire stopping guidance needs to be followed




Example of Third party
approvals for systems




/LPCB Approval of External Cladding Systems

Loss Prevention Standard

LPS 1581: ISSUE 2.0

Requirements and Tests for LPCB approval of
Non-load bearing External Cladding Systems
applied to the masonry face of a building

T L P S e iy of B Gl 141 0 i ] i
informaton purposas andy. It use for testing, assessment, certiication or approval must be in accordance
et LPCE e rocedures and rees epreaton by GRE Gabal 1P and BRE eperts. Any
party wishing to use o juce this Loss Frevention Standard to offer testing. assessment, cerfiication

3 such
for any un-authorised use or disirbution by ofhers of fis Loss Prevention Standard and may take legal
action 1o prevent such unauthorised use or distrbution.

@ BRE Global Ltd 2010

Free to Download from www.redbooklive.com

Loss Prevention Standard
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LPS 1582 Issue 1.0

Requirements and Tests for LPCB approval of Non-
load bearing External Cladding Systems fixed to
and supported by a structural steel frame

This Loss Prevention Standard is the property of BRE Giobal Lt and is made publicly available for
information purposes only. |fs use for testing, assessment. certification or approval must be in
accondance with LPCB internal procadures. and requires merprmunn by BRE Global, LFCB and
BRE experts. Any party wishing fo use or reproduce this Loss Prevention Standard to offer festing.
assessment, certfication or approval must apply to BRE Global o s et i
licence: a fee will normally be charged. BRE Global will not unreasonably refuse such applications.
BRE Global acospts no responsibifty for any un-authorised use or distribution by others of this Loss
Pravention Standard and may take legal action to prevent such unauthorised use or distribution

© BRE Global Ltd 2010



http://www.redbooklive.com

Further Information




Fire performance of
external thermal
insulation for walls of
multi-storey buildings

L A
L ALY

1 ‘7
BRE ﬁ
o o

[+
@ O,
% Do

Loss Prevention Council

‘ Fire Spread in

Multi-storey
Buildings with
Glazed Curtain

Wall Facades

LPR 11: 1999

LeC)|




Thank you

Dr Sarah Colwell
BRE Global
colwells@bre.co.uk

www.bre.co.uk
www.redbooklive.com
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