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Project Team
The Fire Risk Assessment (FRA) tool has been
developed by Arup with peer review and technical
input from Jensen Hughes.
The Arup team comprised fire engineers in the United
Arab Emirates (UAE) with support and input from
Australia, Asia, UK, Europe and USA to address the
global nature of the tool.
The Arup façade engineering team has provided input
in terms of the façade systems that could be present in
each geography and they have developed guidance to
help the end user of the FRA tool in identifying and
understanding the various facade systems, in particular
the combustible materials within these systems.
The Jensen Hughes team provided peer review and
advice based on their understanding of risk
assessments, fire testing and of identifying combustible
materials through forensic testing.
A panel of experts and interested parties was formed by
NFPA to further peer review and comment upon the
development of the FRA tool at key stages of the
project. Input from the peer review teams has been
addressed and incorporated into the final tool.
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of fire testing of façade systems which allowed the
project team to estimate the likely fire hazard of a
range of potential existing façade systems and
incorporate this within the FRA tool.
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Applicability
This document is the User's guide associated with the
NFPA Research Foundation Project High Rise
Buildings with Combustible Exterior Façade Systems:
Fire Risk Assessment Tool.
The FRA tool is applicable in any geography but is
currently limited to residential (hotel, apartments) or
business (office) type occupancies that are over 18m
high where height is measured as the vertical distance
from fire department access level to the top most
occupied floor of the building.
The FRA tool is intended to be used by Authorities
Having Jurisdiction (AHJ) to assess a portfolio of
buildings across a town or city where there is a concern
that the exterior facade systems include combustible
materials.
The FRA tool is intended to provide a framework to aid
the AHJ to prioritize buildings in their jurisdiction and
to conduct fire risk assessments of each building,
assessing the highest priority buildings first. A range of
possible mitigation measures are suggested to help the
AHJ and building owner to begin reducing the fire risk
where necessary. The tool can be used to measure the
success of the mitigation by revisiting the risk
assessment.
In some instances the tool highlights the need for a
more detailed risk assessment by a qualified
engineering team of façade and fire engineers. It is
recommended that advice is sought from fire and
façade specialists for buildings and facade systems
outside the scope of the FRA tool.
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Assumptions
The FRA tool is based on the following assumptions:
•

The scope of the FRA tool is for high rise
buildings comprising residential or business
occupancies or a mix of both. Where the building
is a mix of residential and business, it should be
treated as a residential building due to the greater
life safety risk associated with sleeping occupants.

•

High rise is defined as a building over 18m in
height, measured from fire department access
level to the topmost occupied floor.

•

It is assumed that there will be ignition risks
throughout the high rise building interior, possibly
within the facade system cavities and possibly on
the exterior of the building (parked vehicles,
cabling, electrics, lights, PV panels, balconies,
BBQs, adjacent buildings etc.). The likelihood of
a fire is reviewed in the context of ignition
sources within the vicinity of the exterior
combustible façade system, within the façade
system itself and from a fire breaking out from the
interior of the building.

•

The tool is intended to have global applicability
with minor geographical variations. The tool is
not a code compliance check although it is based
on the first principles of fire safety to, as far as
practicable, meet the intent of life safety codes.

•

The tool is distributed by NFPA as a risk
assessment tool for use by an Authority Having
Jurisdiction (AHJ). While other parties (owners,
facilities managers, fire safety engineers, fire risk
assessors) may also use the tool it is developed
with the NFPA specified end User's in mind.
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Limitations
The FRA tool has the following limitations:
• The tool is limited to three occupancy types:
o Sleeping risk and all out evacuation
strategy (which may occur in phases);
o Sleeping risk and stay put (defend in
place) evacuation strategy; and
o No sleeping risk, i.e. Office premises
and all out evacuation strategy (which
may occur in phases).
• The tool is not applicable to timber frame buildings.
The structural frame should be steel or concrete.
Timber frame buildings should be assessed by a
qualified team of façade and fire engineers.
• The risk rankings produced by the tool are intended
to err on the side of caution.
• The tool cannot address all possible combinations
of façade system and building characteristics. In
some instances the assessment will highlight the
need for a more detailed risk assessment by a
qualified engineering team of façade and fire
engineers. This could be because of the complexity
of the building, complexity of the façade patterns
across the building and difficulties in identifying
the façade systems/materials/components.
• The FRA tool addresses life safety only. The
building owner or their insurer may have wider
reaching objectives around business continuity or
property protection.
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• Issues such as business continuity, property
protection, loss of belongings, loss of a place to
stay are secondary and while important are not
addressed by this FRA tool.
• The life safety of fire fighters is not explicitly
addressed although mitigation measures for the life
safety of the occupants can also be expected to
reduce the risk to fire fighters. It is assumed that
the Commanding Officer would risk assess the
building’s access and egress routes as well as the
structural stability of the building before entering
the structure for prolonged periods of time.
• The tool is for use in assessing existing buildings
with a possible combustible façade system. It is not
a design tool and should not be used for design of
new buildings.
• There is limited statistical data on fires involving
the exterior façade system. Test data is largely
proprietary and therefore generally not available to
inform this study with the exception of test data
explicitly cited by this work.
• The adopted risk ranking approach is based on the
available literature and the engineering judgment of
the global Arup and Jensen Hughes teams and the
NFPA advisory panel.
• The tool assesses buildings in their completed state;
i.e. it does not assess “temporary risks” that arise
from construction work or partially occupied
buildings; there are clear guidelines and tools
available to assess those.
• This guide is not exhaustive and variations on the
information presented may exist on specific
buildings.

Limitations

The following façade types are not
included in this guide as they are
generally non-combustible and are not
an extensive proportion of the external
envelope of high rise residential and
office buildings:
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•

Shop front glazing systems & glazed atrium
screens.

•

Structural glazing systems.

•

Glazed skylights/roof lights.

•

Concrete wall with applied finish e.g. paint,
tiling, render etc.

•

Heritage facades of loadbearing masonry.

Limitations
Membranes, Perimeter Fire Stopping,
Cavity Barriers and Thermal Barriers
The FRA tool does not address membranes within the
façade system and does not take any benefit from
perimeter fire stopping, cavity barriers or thermal
barriers.
The reasons for this are as follows:

Perimeter fire stopping

Membranes

Membranes are provided to resist water vapor and are
an essential part of the façade system. Vapor barriers
(rubber, bituminous materials) are combustible by their
nature but are generally thinner than insulation or
cladding
It will be difficult for a user to establish if perimeter fire
stopping and cavity barriers have been installed
properly.
Ignoring the benefits of perimeter fire stopping and
cavity barriers is conservative.
Thermal barriers between a combustible façade system
and the interior of the building are a requirement of the
codes in the USA but are not required in all jurisdictions
globally.
Thermal barriers can get damaged over time as services
and other items are fixed back to the interior walls.
For these reasons any benefit of thermal barriers is
ignored.
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Limitations
Fire Testing of Materials and Façade
Systems
The FRA tool references ASTM, NFPA, EN and the
equivalent ISO reaction to fire tests only. Other National
fire test standards are not considered.
This is because:
The abovementioned test standards are the most
prevalent internationally and most suppliers test to these
standards.
Addressing all National test standards was not possible
within the scope of this project. This is because they are
not directly comparable to each other.
If a façade material is found to have as-built information
that references other reaction to fire test properties then
the advice of a fire engineer should be sought.
Similarly, large scale exterior wall fire test standards
recognized by the FRA tool are NFPA 285 and BS 8414
parts 1 and 2 with performance criteria from BR 135.
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Current Section
Bolded frame indicates the
current section.

How to use this
guide
Some basic functionalities of this interactive
guide have been highlighted on this page.

Page title

How to use this guide
User's guide

Section title

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Navigation Panel
Enables navigation
through the document.
Headings are linked to the
relevant section of the
document.
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Risk Assessment Process
Risk is a function of the likelihood of a fire hazard and
the consequence of that fire hazard occurring.
The process of risk assessment is to identify the
hazard(s) and then assess the likelihood and
consequence of the hazard occurring as illustrated.
This User's guide summarises the methodology
embedded in the FRA tool.
For further details of the theoretical underpinnings of
the tool please see High rise buildings with combustible
exterior façade systems: Fire Risk Assessment tool –
Background and development of the tool dated
February 2018.
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Tier 1

Tier 1–A

Prioritization of buildings
for FRA by Questionnaire

Tier 1–B

Tier 2–A

Tier 2–B
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Risk Assessment
Framework – FRA Tool
The FRA tool has two Tiers:

Tier 2
Tier 3

FRA by AHJ, initial
mitigation measures

Further FRA and mitigation
by a team of Fire and
Facade Engineers

Tier 1 – screening and prioritisation phase of a
portfolio (town/city) of buildings based on the results
of a short questionnaire issued to Facilities Managers.
Tier 2 – FRA of each building by the AHJ in order of
priority identified in Tier 1.
Tier 3 would be a detailed FRA by a team of
engineers if the building falls outside the scope of this
FRA tool or the AHJ needs further assistance. Tier 3
is not discussed further as this FRA tool is developed
for Tier 1 and 2.
Tier 1 and 2 are split into two processes:
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Process B

Process A – Addresses the likelihood and
consequence of a fire over multiple stories of the
building as a result of combustible façade systems
and ignition sources. The FRA tool focuses on the
cladding/insulation in the façade system and the
possible ignition sources.
Process B – Addresses the likelihood and
consequence of means of egress and warning being
compromised. The FRA tool focuses on the fire safety
provisions of the building.
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Likelihood of fire hazard
Potential consequences
of fire hazard

Low

Medium

High

Trivial risk

Tolerable risk

Moderate risk

Moderate harm

Tolerable risk

Moderate risk

Substantial risk

Extreme harm

Moderate risk

Substantial risk

Intolerable risk

Slight harm

Risk Assessment
Framework – FRA Tool
The FRA tool is qualitative in nature and builds upon
the concepts in Publically Available Specification
(PAS) 79 in the context of a fire spreading over
multiple stories of a building via a combustible façade
system.
Annex B of PAS 79 suggests actions and timescales
linked to the risk level (see table opposite).
PAS 79 was developed in the UK for fire risk
assessments and is published by the British Standards
Institution (BSi).
PAS 79:2012, Fire risk assessment-Guidance and
recommended methodology, British Standards
Institution and C.S. Todd & Associates Ltd.
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Risk Assessment
Framework – FRA Tool
The tool is limited to three occupancy types:
•

Sleeping risk and “all out” evacuation strategy
(which may occur in phases);

•

Sleeping risk and “stay put” (defend in place)
evacuation strategy; and

•

No sleeping risk, i.e. Office premises and “all out”
evacuation strategy (which may occur in phases).

Specific risk matrices have been developed for Process
A and Process B for each of the occupancy types and
evacuation strategies addressed by this FRA tool.
The matrices opposite are for Process A.
In Tier 1A the answers to the questionnaire from the
various Facilities Managers result in a priority ranking
of the buildings based on the worst case combination of
façade materials (fuel) and ignition hazard present at
each building. This is a crude assessment but allows a
large number of buildings to be screened and
prioritised for assessment in Tier 2A.
In Tier 2A, the questions are more detailed and allow
the AHJ to score each elevation of the building and
each façade system and potential ignition source
separately to understand what is driving the risk.
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Risk Assessment
Framework – FRA Tool
The matrices opposite are for Process B in each Tier.
In Tier 1B the answers to the questionnaires from the
various Facilities Managers result in a priority ranking
of the buildings based on the condition of the internal
fire safety provisions. This a crude assessment but
allows a large number of buildings to be screened and
prioritised for assessment in Tier 2B.
In Tier 2B, the questions are more detailed and allow
the AHJ to understand what is driving the risk scores.
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FRA Tool Outcome of Tier 1
At the end of Tier 1 assessment the AHJ shall have a
list of buildings with a priority ranking for Tier 1A and
Tier 1B.
Buildings of Trivial/Tolerable in Tier 1A do not need
further assessment unless the AHJ doubts the feedback
from the Facilities Mangers.
Buildings of Trivial/Tolerable in Tier 1A but ModerateIntolerable in Tier 1B should be assessed but not with
this FRA tool.
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FRA Tool Outcome of Tier 2
At the end of a Tier 2 assessment the AHJ may have a
list of buildings that require mitigation measures.
Mitigation measures include making changes to reduce
ignition sources, to reduce the fuel in the façade system
or to improve internal fire safety provisions. These can
be tested by revisiting Tier 2A and 2B and altering the
answers to the questions to reflect the possible
mitigation measures.
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FRA Tool –
Questions and Commentary
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Tier 1–A

Tier 1–B

Building Characteristics
• Is the structural frame of the building non-combustible (e.g.
concrete and/or steel)?
Commentary:
• If the structural frame of the building is combustible (e.g.
timber), the building falls outside the scope of the framework
established in this tool. It may therefore need to be assessed at
a Tier 3 level.
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Building Characteristics
“Stay-put”

• Occupancy type
Commentary:
• In a residential building (apartment or hotel) occupants may be
asleep at the time of a fire leading to a delayed response time
during a fire alarm. The building should always be classified
as residential if there is any sleeping accommodation within.
For example, a mixed use office and hotel building would
classify as residential.
• The ability to sound the fire alarm throughout the building
(“all-out”) means that an evacuation can be started quickly.
• Some residential buildings are designed based on a “stay-put”
strategy where the fire alarm will only sound if smoke is in the
apartment and has activated the detector. The fire alarm may
be powered based on local batteries or through the main’s
electrical power. As the system is not networked to a main fire
alarm control panel, a fire alarm cannot be raised throughout
the building. As a result of this approach to fire alarm,
occupants may be unaware of a fire on the exterior of the
building for a considerable length of time, delaying
evacuation.
• In defining occupancy type the user should assume “stay-put”
if an “all-out” fire alarm is not possible.
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“All-out”
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Tier 1–A

Tier 1–B

Building Characteristics
• What height (m) is the building from fire department access
level to the topmost occupied floor?
Commentary:
• The height of the building will increase evacuation time.
• For very tall buildings the fire and rescue service are unable to
fight fires externally as fire service appliances have a limited
reach (up to circa 30m for most aerial platform appliances).
• The height of the building is also related to the fire safety
provisions required within the building (i.e. the code fire
safety requirements typically increase with height).
• The range in the pre-defined answers to this question
represent the heights at which firefighting techniques and
evacuation strategies begin to change, e.g.:
o Between 18-30m external firefighting is usually possible;
o Between 30-50m, high reach ladder appliances are
generally ineffective. Phased evacuations of high rise
buildings are more likely;
o Above 50m, there is greater reliance on internal fire
fighting provisions and phased evacuation is common.
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Building Characteristics
• Is there an assembly use (bar, restaurant, pool deck, nightclub)
in the building?
o If so what is it?
o Where is it located?
o What is the approximate floor area in sq.m.?
Commentary:
• While office and apartment buildings usually have a welldefined occupant load a hotel may contain large Assembly
areas. It is proposed that these are not a significant problem at
the lower levels of a building because escape times will be
short, but they can pose an increased consequence if the
assembly space is at the top of the building. If there is a large
Assembly area then this would mean there are more people at
risk and an increased consequence if there is a fire on the
exterior of the building. This issue will be raised as a “flag”.
The flag will mean the user has to consider this increased
hazard and its height within the building when prioritising the
inspections.
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Tier 1–A
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Tier 1
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Process A

Process B

Commentary on questions asked in Tier 1 for initial screening and
prioritization of buildings across a portfolio, town or city.

Tier 1
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Tier 1–A
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Tier 1, Process A
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Insulation (fuel)

Façade Ignition Sources

Cladding (fuel)

Vertical Connectivity

Mitigation

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 1A, Q1
Question 1:
• Is the insulation provided within the building façade system
made of a combustible material, e.g. foam insulation?

“No” mineral wool

Commentary:
• Mineral wool and glass wools are made up of fibers that are
scratchy and sharp to the touch. Foam is cellular and smooth.
• Mineral insulation does not pose a fire hazard but any type of
foam will burn.
• Answer “yes” if the insulation is a foam.
• Answer “no” if the insulation is mineral or glass wool.
• Answer “no” if there is no insulation.
Courtesy of Knauf Insulation

“Yes” foam

Tier 1, Process A - Insulation
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Tier 1A, Q2
Question 2:
• Are the outer cladding panels of the building façade system
made of a combustible material e.g. timber, Aluminium
Composite Panel (ACP) etc. ?
Commentary:
• Cladding comprising, brick, stone, ceramic, terracotta, precast concrete, solid metals are generally non-combustible.
Timber, plastics, polycarbonates, Glass Reinforced Polymers
(GRP) and Metal Composite Materials e.g. ACPs are
combustible or contain combustible content.
• Note: modern buildings sometimes use brick-slip cladding to
“fake” traditional brick finishes. Brick-slip is a thin layer of
brick stuck to another backing material with mortar in the
joints. Some brick-slips are made from acrylic rather than
brick.

“No” if solid bricks
or brick-slips using
real brick rather
than acrylic

• Answer “no” if cladding is obviously non-combustible e.g.
solid brick, stone, ceramic, terracotta, concrete or solid metal
otherwise answer “yes”.

“Yes”
Aluminium
Composite
Panel

Tier 1, Process A – Cladding Panels
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Tier 1A, Q3
Question 3.1:
• Does the building have balconies within 6m of the
combustible façade system?
Question 3.2:
• Does the building have PV panels or external lights fixed to
the combustible façade system (or similar)?
Question 3.3:
• Are there ignition sources (e.g. vehicles or trash cans or
similar at the base of the building) within 6 m of the
combustible façade system?
Commentary:
• Combustible material on balconies, lights or PV panels fixed
to the façade, vehicles parked near the base of a building etc.
pose an ignition hazard to a combustible façade system.
• A fire starting inside the building or in an adjacent building
also pose hazards but these are addressed separately and are
not the subject of this question.
• Answer “yes” if there are ignition hazards near the façade
(see images opposite for examples).
• Answer “no” if there are none.

“Yes”
“Yes”

“Yes”

“Yes”

Tier 1, Process A – Ignition sources
User's Guide
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Tier 1A, Q4
Question 4:
• Is a sprinkler system provided throughout the building ?
Commentary:
• Answer “yes” if the building is sprinkler protected throughout.
• Note: Balconies, the top of an atrium or 2 hour fire rated
electrical rooms are commonly unsprinklered. If only these
spaces are unsprinklered then answer “yes”.
• Otherwise answer “no”.
Question 4.1:
• Is the sprinkler system fully operational, reliable, and being
tested and maintained regularly?
Commentary:
• Answer “yes” if there is a maintenance contractor and
testing/maintenance records per a recognized testing standard
e.g. NFPA 25 or equivalent.
• Otherwise answer “no”.

Tier 1, Process A – Ignition sources
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Tier 1A, Q5
Question 5:
• In terms of the façade system pattern over the building, is
there continuity in the combustible insulation and/or the
combustible cladding vertically across more than one story?
Commentary:
• See images opposite for examples of vertically and/or
horizontally connected cladding elements.

“No” opaque
cladding is
horizontal only

• Answer “no” if the opaque cladding/insulation comprises
horizontal spandrels only.
• Answer “yes” if the opaque cladding/insulation extends
vertically over the height of the building.
• Answer “yes” if the opaque cladding/insulation extends
vertically over more than one story of the building.

“No”

Tier 1, Process A – Vertical connections
User's Guide

“Yes” opaque
cladding extends
vertically over the
height of the building

“No” This is the
entrance canopy only
so can be ignored at
this stage
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Tier 1, Process B
Courtesy of ETEX Group
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Fire alarm, Exits and Access to Exits, Compartmentation

Tier 1, Process B
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Tier 1–A

Tier 1B, Q6
Question 6:
• Is a fire detection and fire alarm system provided within the
building?
Commentary:
• This question does not address the evacuation strategy for the
building or the ability to raise an “all-out” alarm as this has
already been established. This question is about the condition
of the available detection and fire alarm system.
• Most buildings comprising more than a few stories have some
form of hardwired detection and fire alarm system linked to a
fire alarm panel. Some are automatic via initiation of smoke
detectors or sprinklers and some are manual via initiation of a
manual fire alarm box.
• Answer “yes” if there is any type of hardwired manual or
automatic fire alarm system even if it is not networked to a
building fire alarm panel and only sounds in the apartment of
fire origin upon smoke detection.
• Answer “no” if there is no fire alarm, fire alarm in the
common areas only or the system relies on local battery
operated (not hardwired) smoke detectors and alarms only.
Question 6.1:
• Is the fire alarm system fully operational, reliable, tested and
maintained regularly?
Commentary:
• Answer “yes” if there is a maintenance contractor and
testing/maintenance records per a recognized testing standard
e.g. NFPA 72 or equivalent.
• Otherwise answer “no”.

Tier 1, Process B – Fire Detection & Alarm
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Tier 2–A

Tier 2–B

Mitigation

Methodology

Building Characteristics

Tier 1–A

Tier 1B, Q7
Question 7:
• Do the occupants within the building have more than one
escape route available?
Commentary:
• Most buildings have one or two exit stairs as a minimum.
These are usually protected by fire rated walls and fire doors
over the height of the building.
• Answer “yes” if there are at least two stairs serving all
normally occupied levels of the building.
• Answer “no” if there is only one stair.
Question 7.1:
• Is the escape stair(s) unlocked from the egress side and
enclosed in fire rated construction?
Commentary:
• If doors are locked or the stair is not protected by fire doors
and fire rated construction then the stair may not be available
for means of escape during a fire involving the exterior façade
system.
• Access control doors that open on fire alarm are not
considered to be locked.
• Answer “yes” if the stairs have free egress upon fire alarm
and they are protected such that fire/smoke would not enter
the stair if there was a fire on the inside or outside of the
building.
• Otherwise answer “no”.

Tier 1, Process B – Exits and Access to Exits
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Tier 1–A

Tier 1–B

Tier 1B, Q8
Question 8:
• Are there any unprotected openings in the walls between
apartments, in the walls of vertical shafts or in floors?
Commentary:
• Fire and smoke spread throughout a building is prevented by
fire rated walls/floors/ceilings. These boundaries tend to have
openings in them therefore they need to be protected by fire
doors, dampers and fire stopping materials.
• Answer “no” if openings in walls and floors are protected by
fire doors, fire dampers and fire stopping.
• Otherwise answer ‘yes”

Courtesy of Ruskin

Tier 1, Process B – Compartmentation
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FRA Tool Outcome of Tier 1
At the end of the Tier 1 assessment the AHJ will have
a list of buildings with a priority ranking for Tier 1A
and Tier 1B.
Buildings of Trivial/Tolerable in Tier 1A do not need
further assessment unless the AHJ has concerns about
the accuracy of the feedback from the Facilities
Managers.
Buildings of Trivial/Tolerable in Tier 1A but
Moderate-Intolerable in Tier 1B should be assessed
but not with this FRA tool.
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Tier 2

Thinkstock

Thinkstock

Process A

Process B

Fire Risk Assessment of Individual Buildings based on Priority in Tier 1
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Façade Ignition Sources
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Façade Typologies
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Facade Component
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Vertical Connectivity
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Data Gathering

Step 1
Review as built drawings (if
available)

In order to answer the questions in Tier 2A,
information about the building façade systems and
materials need to be gathered, including:

Step 2
Review as built material submittals
(If available)

Thinkstock

Step 3
Visual inspection of façade at the
building.
Thinkstock

Step 4
Visual inspection with removal
of façade elements.

Step 5
Destructive sampling and
laboratory testing of component
façade materials (insulation and
cladding) if necessary
Thinkstock

Tier 2, Process A – Data Gathering
User's Guide

Tier 1–B

• What type of façade system is used? e.g. is it
curtain walling, precast panels or a rainscreen
system?
• Is the façade mostly glass or solid material?
What materials are used in the opaque/solid
areas? Are the materials combustible? Do these
areas link vertically?

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Where to look?
Step 1
Review as built drawings (if
available)

Step 2
Review as built material
submittals (If available)

Step 3
Visual inspection of façade at the
building.

Drawings of cross-sections through the façade system.
Operating and Maintenance (O&M) manuals describing the
façade systems.
The owner or facilities manager should be able to provide these
although they may have been lost if the building is older and
the ownership has changed several times.

Material submittals can be very large documents comprising
100s of pages but many are not relevant to this task. The
material submittal may not be for the façade system but for the
component materials only. An EIFS/ETICS or insulated metal
panel façade assembly should come in one material submittal.
The component parts of a curtain wall or rainscreen system may
be in separate documents.

Look at each elevation of the building in turn. Some buildings
may have the same façade system and ignition sources on
every elevation while others will have different façade
systems, different aesthetic patterns of the same façade system
or different ignition sources. All of these differences need to
be documented. The FRA tool prompts this through questions
in Tier 2A.

Tier 2, Process A – Data Gathering
User's Guide

Tier 2–A

Tier 2–B

Mitigation

What to look for?
Compare the drawings and O&M information to the façade
systems in this User's guide.
If possible, identify the likely façade typology but most
importantly document the presence or not of insulation,
cavities and cladding materials. Make a note of these materials
and cavity sizes for each elevation and area of facade system.
Look for the specification requirements, the data sheet from
the supplier and any fire test certificates.
Has the façade system as installed been tested as an assembly
to NFPA 285 or BS 8414 or similar?
Have the façade materials been tested to NFPA 285 or BS
8414 in a standard façade system (not the same as the
project)?
Have the component materials been tested for their reaction to
fire properties e.g. flame spread, ignitability etc.?
There could be engineering judgements in support of the
façade system installation. Be cautious of these as they may
not provide sufficient justification for the combustible
materials in the system.
Compare the façade systems at site to the façade systems
in this User's guide.
If possible, identify the likely façade typology but most
importantly identify the presence or not of insulation,
cavities and cladding materials. Make a note of these
materials and cavity sizes for each elevation and area of
facade system.
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Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Where to look?
Step 4
Visual inspection with removal
of façade elements.

With assistance from the owner/facilities manager and a
qualified contractor, remove portions of the facade to gain
access to see the cladding, insulation and/or cavities. Where
possible, do this in non-obtrusive locations. This may need to
be from the exterior or from the interior of the building.

Tier 2–B

Mitigation

What to look for?
See guidance for different materials in this User's guide.
Measure and note the insulation thickness.
Measure and note the cavity depth.

If there are different façade system or materials installed across
the building then this exercise has to happen for each area of
the façade.

See guidance for different materials in this document:
Insulation

Step 5
Destructive sampling and
laboratory testing of component
façade materials (insulation and
cladding)

If the insulation or cladding materials cannot be identified with
certainty in Steps 1-4, then small samples will need to be
removed for laboratory testing and identification.
Samples of combustible components may be removed during a
building inspection for further forensic analysis to document
the material properties, reaction to fire properties as well as
identify the presence (or not) of fire-retardant compounds and
or non-combustible minerals.

EPS

Phenolic

XPS

PIR

PUR
Cladding Materials
MCM

GRP

Timber

Polycarbonate

HPLs
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Tier 2, Process A - Question Overview
1.1 Façade Systems on the
Building

1.2 Façade Component
Materials (fuel)

1.3 Façade Ignition Sources

1.4 Combustible Vertical
Connections

1.1.1 How many elevations are on the building?
1.1.2 Is the roof system a continuation of the façade?
1.1.3 Does the building have a podium?
1.1.4 How many different façade systems are present on the building elevation?
1.1.4.1 What is the façade type on elevation X?
1.1.4.2 Does the façade type have a cavity?
1.1.4.3 By reference to the User's guide, which façade system is present on this part of the elevation?
1.1.5 Does any building elevation contain projections, add-ons or trim?
1.2.0 Which one of the following cladding materials is present on the façade system?
1.2.1 Does any part of the façade system contain foam plastic insulation ?
1.2.2 Questions in Section 1.2.2 on EIFS / ETICS
1.2.3 Questions in Section 1.2.3 on insulated metal panels
1.2.4 Questions in Section 1.2.4 on metal composite materials (MCM)
1.2.5 Questions in Section 1.2.5 glass reinforced polymer (GRP) or polycarbonate
1.2.6 Questions in Section 1.2.6 on timber paneling
1.2.7 Questions in Section 1.2.7 on high pressure laminates (HPL)
1.2.8 Are the projections or add-ons made of combustible cladding materials?
1.2.9 Are the projections or add-ons made of combustible insulation materials?
1.2.10 Is there definitive evidence that the as-built façade system has been constructed in accordance with a facade system that has passed NFPA 285, FM 4881 or BS
8414 with performance criteria from BR 135? Note, every aspect of the façade system must match that which was tested. (e.g. cavity size, fixing system, membranes,
cavity barriers, fire breaks, insulation materials and thickness, cladding materials and thickness)
1.3.1 Are balconies present on the building ?
1.3.2 Are there any terraces or restaurant seating areas present exterior to the building and in the vicinity of the facade?
1.3.3 Are there any containers or piles of waste/trash outside the building but in the vicinity of the facade?
1.3.4 Are there any parking spaces for light vehicles in the vicinity of the façade?
1.3.5 Are there any uncovered loading bays or other parking spaces for heavy goods vehicles in the vicinity of the facade?
1.3.6 Are there any covered loading bays or other covered parking spaces for heavy goods vehicles in the vicinity of the facade?
1.3.7 Does the building have electrical substations or generator rooms on the building perimeter?
1.3.8 Does the building have plant rooms (e.g. pump rooms or AHUs) on the building perimeter?
1.3.9 Are there smoke exhaust louvers present on the elevation?
1.3.10 Are there kitchen exhaust louvers present on the elevation?
1.3.11 Is there roof top plant located within 6 m of the combustible façade?
1.3.12 Are there any LPG / SNG installations within 9 m of the combustible façade?
1.3.13 Is the cladding material of the façade system non-combustible?
1.3.14 Are any ignition sources present inside the exterior wall cavities?
1.3.15 Is there a sprinkler system in the building?
1.3.16 Are there any buildings located within 6 m of the façade?
1.4.1 What is the vertical height connected by the combustible façade system ?
1.4.2 What is the vertical height connected by combustible add-ons?
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1.1 Façade Systems on the Building
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Category 1, Subcategory 1.1
Question 1.1.1:
• How many elevations are on the building?
Commentary:
• This question is intended to divide the building up into
elevations so the FRA tool can be applied to each elevation of
the building (if required).
• As the following questions are answered some of the façade
systems may be identified as having no combustible insulation
or cladding. If the elevation(s) is covered in a noncombustible façade system then the user can stop answering
questions for that elevation.
• Ignition hazards on the elevation that could affect other façade
systems may still need to be considered (e.g. kitchen hood
exhaust points or smoke extract points from basements etc.).

Podium

Elevation 1

Elevation 2

Podium

Elevation 3
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Elevation 4
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Category 1, Subcategory 1.1
Question 1.1.2:
• Is the roof system a continuation of the façade?
Commentary:
• If the roof is a continuation of a facade system then the roof
should also be analysed as part of the FRA.
• Answer “yes” if the roof system is a continuation of the
facade. This will prompt further questions about the roof
construction materials and proximity to ignition sources.
• An example of this would be when the façade system wraps
over the top of a parapet or over the roof itself.
• Another example would be a canopy or add-on to the roof that
has a combustible façade system or combustible cladding.
• The Tower (opposite) is an example of a roof with continuous
cladding.
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Return to question overview
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Category 1, Subcategory 1.1
Question 1.1.3:
• Does the building have a podium?
Question 1.1.3.1
• How many elevations does the podium have?
Commentary:
• Podiums often have different façade systems or ignition
sources than the towers above. This question is intended to
differentiate between the podium and towers above so the
FRA tool questions can be applied to each elevation of the
podium and building (if required).
• If the Podium is a shopping mall or other significant use that is
not ancillary to the office or residential towers above and also
has combustible façade systems then the user should advise
the owner of the need for a Tier 3 assessment.
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Category 1, Subcategory 1.1
Question 1.1.4:
• How many different façade systems are present on the
building elevation?
Question 1.1.4.1:
• What is the façade type on elevation X?
Question 1.1.4.2:
• Does the façade type have a cavity?
Question 1.1.4.3:
• By reference to the user's guide, which façade system is
present on this part of the elevation?
Commentary:
The answers to the above questions will prompt further questions
about the façade system construction materials and proximity to
ignition sources.
The façade types which this User's guide explains are:
• Built-up façade:
• Cavity
• Rainscreen;
• Masonry facades.
• No-cavity
• EIFS/ETICS;
• Precast concrete panels;
• Insulated Metal Panels.
• Curtain-wall façade:
• Stick;
• Unitized.
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Category 1, Subcategory 1.1
Question 1.1.5:
Does any building elevation contain projections, add-ons or trim?

Tier 1–B

Tier 2–A
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Mitigation

Canopies at
entrance to
building

Commentary:
Projections, add-ons or trim are strictly not part of the façade
system but can still lead to considerable combustible cladding or
insulation on the building elevation.
Add-ons may be limited to Architectural features over the main
building entrance or on the spandrels or they may extend
vertically over much of the façade.
Answer “yes” if there are projections, trim or add-ons on any of
the building elevations. This will prompt further questions about
their construction material, extent of add-ons and proximity to
ignition sources.

Add-on
over height
of facade

Add-on
over several
stories of
the of
facade
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Façade Typologies
Principle façade types included in this
guide:
Curtain walling:
Thinkstock

Curtain walling

Built-up system:
Rainscreen
Courtesy Knauf Insulation

•

Façade types which are hung from the upper floor
slab with anchors at each floor line.

•

Include stick and unitised curtain wall systems

Built-up systems:
•

Façade types which are supported from the lower
floor slab.

•

These can be further separated into two
categories:
o Systems typically with a cavity.
o Systems typically without a cavity.

Built-up system:
Masonry facade

Built-up system:
EIFS/ETICS
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Façade Typologies

Façade Typologies

Curtain Wall

The principle façade types covered by this guide are
shown schematically on this page. Each façade type
(including items to look out for) is covered in the
following pages.

Built-up systems with a cavity

Built up systems with no cavity

Rainscreen

Unitised

Masonry

Cladding Materials

Navigation
Introduction

PUR

Glass Wool
PIR

EPS

MCM
XPS

Non-combustible

HPL

Timber

Polycarbonate
Tier 2 – A
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Component
Materials

Phenolic

Insulated Metal Panels

EIFS / ETICS

Insulation
Mineral Wool

Typologies

Precast concrete

Stick

GRP
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Curtain Wall Facades
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Façade Typologies
Curtain Walling

Unitized Curtain Wall

Stick Curtain Wall

•

Can be ‘unitized’ (prefabricated) or ‘stick’
(assembled on site) systems.

•

Non-loadbearing.

•

Supported or hung from each slab edge like a
‘curtain’ over the primary structure.

•

Metal (typically aluminium) framing members.

•

Includes vision glazing and opaque panels
(incorporating insulation).

•

Gaskets and sealants are used to form air and water
seals.

Curtain wall façade systems have been
commonly used since the 1960’s.
Initially the stick system prevailed, with
unitised versions being introduced
widely in the 1980’s.
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Stick curtain walling
What to look for…
Spandrel panel

Primary
Structure

•

Concrete floor slabs stop at the rear of façade at
spandrel zones.

Slab
edge

•

Fire stops are located between slab edge and façade
in the spandrel zone.

Spandrel
Panel

•

Continuous mullions meet the horizontal fire stop at
slab edges.

•

Opaque spandrel panels contain insulation. This
insulation may be combustible material – Check
this!

•

The front panel of the spandrel could be MCM or
other combustible material – Check this!

*May be difficult to check unless the back of the
insulation is visible above the ceiling. There may be
metal or foil backing to the insulation.

Vision Glazing
Unit

Insulation
Tier 2 – A
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Unitised curtain walling
What to look for…
Primary Structure

Front panel of
spandrel
Spandrel
panel

•

Interface and connection with slab similar to stick
system.

•

Perimeter fire stopping is typically at slab edges and
aligned with mullions as vertical fire stops.

•

Opaque spandrel panels contain insulation. This
insulation may be combustible material – Check
this!*

•

The front panel of the spandrel could be MCM or
other combustible material – Check this!

Slab edge

Insulation within
spandrel unit

Secondary
Framing

Vision
Glazing Unit

Vision Glazing
Unit

*This may be difficult to check unless the back of the
insulation is visible above the ceiling. There may be
metal of foil backing to the insulation. The front will
be concealed by the spandrel panel.
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Built-up Façade Systems with Cavity
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Rainscreen Systems
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Façade Typologies
Rainscreen

Thinkstock

Tier 2, Process A – Façade Systems on the Building – Rainscreen
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•

Non-loadbearing - Requires a supporting backing
wall.

•

Common for opaque façade areas.

•

Characterised by a cavity behind the external
facing cladding panels which is provided for
pressure equalisation, drainage and ventilation.
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Rainscreen Facades
Stud wall

What to look for…

Insulation
•

Rainscreen panel could be made from combustible
materials such as MCM, timber etc Check this!

•

Insulation contained within the rainscreen cavity
may be combustible material – Check this!

•

Fire stops may be located at slab edges and
junctions with vertical compartment walls.

Board
Membrane

Rainscreen panel

Support rails
Bracket
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Masonry Systems
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Façade Typologies
Masonry facades
•

Masonry facades are typically constructed from
bricks or stone as a single skin fixed to a backing
wall.

•

Bricks (and sometimes stone) are often stacked over
1, 2 or 3 storeys and dead-load supported at
structural slab level. They are restrained by the
backing wall via wall ties.

•

Stone panels are often supported individually
around the edges or rear face of the panel via pins
to the backing wall.
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Masonry Façades
What to look for…
•

Insulation may be contained within the masonry
façade build up. This insulation material may be
combustible – Check this!

•

Fire stops may be located at slab edges and
junctions with vertical compartment walls.
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Built-up Façade Systems with no Cavity
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Precast Concrete Panels
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Façade Typologies
Precast Concrete Panels
•

Typically reinforced concrete, 150mm or thicker,
fabricated in a factory or on the floor slab on site
(tilt-up).

•

Outer face of precast units can be prefinished
concrete, or may have a facing material such as
brick or stone.

•

Panels may arrive to site with insulation bonded to
the rear of the panel. Insulation may be between
precast panels and internal finishes.

•

Panels are typically fixed back to the primary
structure at slab edges.

•

Openings in panels for windows.

Tier 2 – A
Return to facade navigation

Tier 2, Process A – Façade Systems on the Building – Precast Concrete Panels
User's Guide

Tier 2 – A
Return to question overview

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Precast Concrete Panels
What to look for…

EXTERIOR

•

Insulation fixed directly to the back of the precast
concrete panels or within cavity behind may be
combustible – Check this!

•

Fire stops may be located at slab edges and
junctions with vertical compartment walls.

Insulation
INTERIOR
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EIFS/ETICS
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Façade Typologies
EIFS/ETICS
•

Integrated composite material system.

•

EIFS/ETICS consist of specific components. They
are proprietary systems of a particular EIFS/ETICS
manufacturer.

•

EIFS/ETICS is typically comprised of an expanded
polystyrene (EPS) foam core and a finish render
system (cementitious base coat, reinforcement
mesh, and finish coat).

•

The external finish can also be brick slips. Either
masonry brick slips or acrylic brick slips moulded
from resin.
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EIFS/ETICS
What to look for…

•

Insulation core is typically made of EPS or XPS,
these materials are combustible – Check this!

•

As the EPS or XPS is hidden behind render a small
hole would need to be drilled to check for the
material behind. This should be done in an
unobtrusive area and repaired afterwards.

•

The finish system is intended to provide a protective
layer between the fire and the foam. Any damage in
the finish system may compromise this protective
layer – Check this!

•

Fire stops may be located at slab edges and
junctions with vertical compartment walls.
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Insulated Metal Panels
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Façade Typologies
Insulated Metal Panels

•

Insulated metal panels are metal-faced with an
insulated foam core.

•

Standard lengths range from 1.8 to 12m .

•

Core thicknesses range 45-150mm.

•

Bottom panel supported on panel bearers and tied
back to the primary structure.

Thinkstock
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Insulated Metal Panels
What to look for…
•

Insulated metal panels typically have a foam
insulation core. This insulation material is
combustible – Check this!

•

Insulated metal panels do not require a separate
backing structure, nor do they have a cavity within
the external wall build-up.

•

Fire stops may be located at slab edges and
junctions with vertical compartment walls.

Thinkstock
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1.2 Façade Component Materials (Fuel)
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Category 1, Subcategory 1.2
Question 1.2.0:
• Which one of the following cladding materials is present in
the façade system?
Commentary:
• This question aims to establish the cladding material present
on the façade system based on the answer to Q 1.1.4.3. If
“Rainscreen” or “Curtain Wall” are selected in 1.1.4.3 then
this question is asked. If any other façade system is selected
(e.g. Pre-cast concrete, Masonry, EIFS/ETICS, Insulated
Metal Panel) then this question is not relevant because the
façade system does not contain cladding.
• The follow-up questions in Sub-category 1.2 are based on the
cladding material selected.

Large extents of
EIFS/ETICS
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Category 1, Subcategory 1.2
Spandrels > 20% of floor to floor height.
Question 1.2.X.1:
• Is the façade system with combustible material present on the
spandrels only?
Question 1.2.X.1.1:
• Are spandrels more than 20% of the façade system height
when measured from floor slab to floor slab?
Commentary:
• All the questions about combustible façade materials in subcategory 1.2 ask if the combustible façade system is on the
spandrels only and if the spandrels are more than 20% of the
façade system height when measured from floor slab to floor
slab.
• If the combustible façade system is on spandrels only and it is
limited in height (<20% of the height from floor slab to floor
slab) then the FRA tool considers this to pose a low likelihood
of fire spread over multiple stories of the building.
• Note: If the floor to floor is more than 3-4m high this may not
be appropriate and the questions should be answered
conservatively (i.e. spandrel > 20%).

Spandrels < 20% of floor to
floor height.

• Examples of buildings with combustible façade systems on the
spandrels only are given opposite.
• Curtain wall façade systems will often have glass on most of
the elevation with spandrels only.
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Category 1, Subcategory 1.2
Question 1.2.1:
• Does any part of the façade system contain foam plastic
insulation?
Question 1.2.1.2:
• Are the foam plastics used expanded polystyrene (EPS),
extruded polystyrene (XPS) or Polyurethane (PUR)?
Question 1.2.1.3:
• Are the foam plastics used polyisocyanurate (PIR) or phenolic
that classify as having limited contribution to fire (i.e.
Euroclass B or Class A to ASTM E84) or better?
Question 1.2.1.3.1:
• Does the façade system have an air cavity greater than 75
mm?
Commentary:
• It is acknowledged that differentiating between the various
foam plastics is a difficult task for the user and may not be
possible by visual inspection only. Therefore, the option to
answer the question with “don’t know” has been included but
laboratory testing of a sample(s) should be undertaken to
definitively answer the question as yes or no.
• The size of the air cavity impacts upon the facade system
performance in fire as flames and hot gases can pass upwards
through the cavity. This question is asked because the FRA
tool recognizes this when assessing the likelihood of a fire in
the façade system.
• Any benefits of cavity barriers are conservatively ignored by
the FRA tool.

Tier 2, Process A – Façade Component Materials (Fuel)
User's Guide

Thinkstock

Tier 2 – A
Return to question overview

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Material commentary - Insulation
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Façade Materials
Insulation

Courtesy Knauf Insulation

Thinkstock

Thinkstock

•

Different types of insulation materials include:

•

Mineral & Glass wool

•

EPS

•

XPS

•

PUR

•

PIR

•

Phenolic

Courtesy Knauf Insulation

Thinkstock
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Mineral Wool
Characteristics and visual appearance:

Color:
Light brown / tan or grey in color.
Texture:
“Scratchy” due to fibers and binders.
Appearance of cross-section:
Fibrous strands with binder.
Courtesy Knauf Insulation

Sound when tapped with a metal object:
None as soft.
Laboratory testing:
Not usually required.
Microscopic inspection will confirm the presence of fibres and
binders.
In this FRA tool mineral and glasswool are treated the same way
so the key is to differentiate between a foam or a mineral.
Reaction to fire testing recognised by FRA tool:
Not required.

Thinkstock

Typical reaction to fire performance:
Euroclass A1 – A2 (non-combustible).
ASTM E 136 (non-combustible).
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Glass Wool
Characteristics and visual appearance:
Color:
Often yellow.
Texture:
“Scratchy” due to fibers and binders.
Appearance of cross-section:
Fibrous strands with binder.
Thinkstock

Sound when tapped with a metal object:
None as soft.
Laboratory testing:
Not usually required.
Microscopic inspection will confirm the presence of fibres and
binders.
In this FRA tool mineral and glasswool are treated the same way
so the key is to differentiate between a foam or a mineral.
Reaction to fire testing recognised by FRA tool:
Not required.

Courtesy Knauf Insulation

Typical reaction to fire performance:
Euroclass A1 –A2 (non-combustible).
ASTM E 136 (non-combustible).
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EPS – Expanded Polystyrene
Characteristics and visual appearance:
Color:
White, although other colors may be present due to variations in
the formulation, particularly additives such as carbon black.
Texture:
Pre-expanded polystyrene beads which can be seen.
Appearance of cross-section:
Bead structure.
Sound when tapped with a metal object:
“Squeak” of metal against plastic.
Laboratory testing:
For EPS, microscopic analysis will support the presence of the
small polystyrene beads and FTIR testing will identify the
polystyrene chemical formulation.

Reaction to fire testing recognised by FRA tool:
ASTM E 136 or EN 13501-1 series of tests.

Thinkstock

Typical reaction to fire performance:
Euroclass E (combustible).
ASTM E 136 (combustible).
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XPS – Extruded polystyrene
Characteristics and visual appearance:
Color:
XPS is available in various colors (blue, pink, yellow etc).
Texture:
XPS comes as board and is smooth, foam like.
Appearance of cross-section:
Smooth, foam like.
Sound when tapped with a metal object:
“Squeak” of metal against plastic.
Laboratory testing:
FTIR analysis can be used to refine the foam identification. The
FTIR will provide a chemical fingerprint for the foam which can
be compared to available chemistry database information for
these common classes of foam products.
Thinkstock

Reaction to fire testing recognised by FRA tool:
ASTM E 136 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass D - E (combustible).
ASTM E 136 (combustible).
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PUR - Polyurethane
Characteristics and visual appearance:
Color:
Typically tan.
Texture:
PUR comes as a rigid board. Smooth, foam like.
Appearance of cross-section:
Uniform, foam like texture. Foil facers may be included on one
or both of the faces and manufacturer information could be
printed on the facers to provide identifying information.
Sound when tapped with a metal object:
A quiet thud.
Laboratory testing:
FTIR analysis can be used to refine the foam identification. The
FTIR will provide a chemical fingerprint for the foam which can
be compared to available chemistry database information for
these common classes of foam products.
Thinkstock

Reaction to fire testing recognised by FRA tool:
ASTM E136 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass D - E (combustible).
ASTM E 136 (combustible).

Tier 2, Process A – Façade Component Materials (Fuel) – PUR
User's Guide

Tier 2 – A
Return to facade navigation

Tier 2 – A
Return to question overview

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Phenolic
Characteristics and visual appearance:
Color:
Typically Tan.
Texture:
Phenolic comes as a rigid board. Smooth, foam like.
Appearance of cross-section:
Uniform, foam like texture. Foil facers may be included on one
or both of the faces and manufacturer information could be
printed on the facers to provide identifying information.
Sound when tapped with a metal object:
A quiet thud.

Thinkstock

Laboratory testing:
FTIR analysis can be used to refine the foam identification. The
FTIR will provide a chemical fingerprint for the foam which can
be compared to available chemistry database information for
these common classes of foam products.
Reaction to fire testing recognised by FRA tool:
ASTM E 84, ASTM E 136 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass B - C (combustible).
ASTM E 136 (combustible).
ASTM E 84 (Class A or Class B).

Tier 2, Process A – Façade Component Materials (Fuel) – Phenolic
User's Guide

Tier 2 – A
Return to facade navigation

Tier 2 – A
Return to question overview

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Polyisocyanurate (PIR)
Characteristics and visual appearance:
Color:
Typically Tan.
Texture:
Phenolic comes as a board. Smooth, foam like.
Appearance of cross-section:
Uniform, foam like texture. Foil facers may be included on one
or both of the faces and manufacturer information could be
printed on the facers to provide identifying information.
Sound when tapped with a metal object:
None as soft.
Laboratory testing:
FTIR analysis can be used to refine the foam identification. The
FTIR will provide a chemical fingerprint for the foam which can
be compared to available chemistry database information for
these common classes of foam products.
Reaction to fire testing recognised by FRA tool:
ASTM E 84 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass C - D (combustible).
ASTM E 136 (combustible).
ASTM E 84 (Class A or Class B).
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Category 1, Subcategory 1.2
Questions in Section 1.2.2 on EIFS/EITICS:
Question 1.2.2.1:
• Does the EIFS contain combustible insulation materials?
Question 1.2.2.3:
• Is the EIFS/ETICS damaged such that the insulation core is
exposed?
Question 1.2.2.4:
• Does the EIFS/ETICS system installed have evidence that the
assembly passed a large scale assembly fire test (e.g. NFPA
285)?
Commentary:
• External Insulation Finish Systems (EIFS) or External thermal
Insulation Composite Systems (ETICS) are typically
comprised of an expanded polystyrene (EPS) foam core and a
finish render system (cementitious base coat, reinforcement
mesh, and finish coat). The EPS foam plastic insulation
material is combustible and can burn during a fire. The finish
system is intended to provide a protective layer between the
fire and the foam, but the presence of EIFS/ETICS does
increase the fire risk to a building.
• The external finish can also be brick slips in the render finish.
Brick slips can be either masonry brick slips or acrylic brick
slips moulded from resin.
• If there is no as-built information about the EIFS/ETICS
system then the only way to identify the foam insulation and
protective layers is to remove a small sample of the finish in
an unobtrusive area. The sample area should be repaired
afterwards.
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Category 1, Subcategory 1.2
Questions in Section 1.2.3 on Insulated Metal Panels:
Question 1.2.3.1:
• Do the insulated metal panels contain a combustible
core?
Question 1.2.3.3:
• Is the core of the insulated metal panels EPS, XPS or PUR?
Question 1.2.3.4:
• Is the core of the insulated metal panels PIR or phenolic that
classify as having very limited contribution to fire (i.e.
Euroclass B or Class A to ASTM E84) or better?
Commentary:
• It is acknowledged that differentiating between the various
foam plastics is a difficult task for the user and may not be
possible by visual inspection only. Therefore, the option to
answer the question with “don’t know” has been included but
laboratory testing of a sample(s) should be undertaken to
definitively answer the question as yes/no.

Thinkstock

• The core of an insulated metal panel can also be mineral wool.
This would be a non-combustible system.
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Category 1, Subcategory 1.2
Questions in Section 1.2.4 on MCM Cladding panels:
Question 1.2.4.2:
• Does the core of the MCM classify as limited combustible (i.e.
Euroclass A2) or better?
Question 1.2.4.3:
• Does the core of the MCM classify as having limited contribution to
fire (i.e. Euroclass B or Class A per ASTM E84) or better?
Question 1.2.4.2.1 & 1.2.4.3.1::
• Does the façade system have an air cavity greater than 75 mm?
Commentary:
• MCM panels are comprised of a plastic core (with or without fire
retardant treatments) bonded between two metal skins made of zinc,
aluminum, galvanized steel, copper, etc. Panel thicknesses range from
4-mm to 6mm. ACP is the most common MCM.
• There are a range of ACP panel products in the market ranging from
100% low density polyethylene (LDPE) core to some lesser percentage
of LDPE mixed with minerals and fire retardants. As a rough guide:
• Core comprising of 100% LDPE - Euroclass D, combustible per
ASTM E 136.
• Core comprising of ~30% LDPE - Euroclass B, combustible per
ASTM E 136.
• Core comprising of ~10% LDPE - Euroclass A2.
• The exact quantities of LDPE and fire retardants/minerals in an MCM
(e.g. ACP) core are proprietary and vary between suppliers.
Laboratory testing of small samples can assist with identification.
• The size of the air cavity impacts upon the facade system performance.
This question is asked because the FRA tool recognizes this when
assessing the likelihood of a fire in the façade system.
• Any benefits of cavity barriers are conservatively ignored by the FRA
tool.
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Material Commentary - MCM
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Metal Composite Material

Metal Composite Material (MCM) can be used for
façade panels. (commonly these are faced with
aluminium and known as ACP: Aluminium Composite
Panels).
MCM panels are used in facades because they provide
a very flat visual appearance.
Two sheets of nominal 0.5-0.7mm aluminium are
bonded to a core material.
The total thickness is typically 4-6mm although some
panels can be up to 10mm.
Core is typically extruded thermoplastic (Low density
Polyethylene (LDPE)) or a mix of LDPE with minerals
and/or fire retardants.
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MCM

Core of ACP panel visible at panel edges

Characteristics and visual appearance:
Color:
Various as outer metal skins can be painted or made to look like
timber, stone etc. The cores are often black, grey or white but the
fire performance cannot be established based on colour.
Texture:
Hard and smooth like metal.
Appearance of cross-section:
Composite material with a plastic core and two outer metal skins.
Typically 4-6mm thick although some are up to 10mm
Sound when tapped with a metal object:
Some metallic “twang” but also a dull thud due to plastic core.
Laboratory testing:
X-ray diffraction of the core will identify core materials and
quantities.
Cone calorimeter or thermogravimetric analysis will identify
quantity of combustibles (mass loss).
Reaction to fire testing recognised by FRA tool:
ASTM E84 or EN 13501-1 series of tests. Any classification
needs to specify that the core material rather than the overall
product achieves the relevant classification.
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Core comprising of 100% LDPE - Euroclass D-E, ASTM E 84
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Category 1, Subcategory 1.2
Questions in Section 1.2.5 on GRP cladding:
Question 1.2.5.2:
• Does the GRP or polycarbonate classify as having limited
contribution to fire or better (i.e. Euroclass B or Class A per
ASTM E 84)?
Question 1.2.5.2.1:
• Does the façade system have an air cavity greater than 25
mm?

Large extents of GRP

Commentary:
• Glass Reinforced Polymer (GRP) is a composite polymeric
resin based material reinforced with glass fibers. GRP panels
are combustible (plastic base) and can burn during a fire.
Similar to MCM panels, GRP panels can support vertical and
lateral fire spread when installed on the face of a building.
• The materials in GRP are proprietary. Laboratory testing of
small samples can assist with identification.
• Reaction fire test information may be available in as-built
information or as a stamp on the back of the GRP.
• The size of the air cavity impacts upon the facade system
performance. This question is asked because the FRA tool
recognizes this when assessing the likelihood of a fire in the
façade system.
• Any benefits of cavity barriers are conservatively ignored by
the FRA tool.
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Material commentary GRP & Polycarbonate
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Glass Reinforced Polymers (GRP)
Characteristics and visual appearance:
Color:
GRP can be formed to almost any shape and be colored with a
variety of pigments.
Texture:
Plastic look and feel
Appearance of cross-section:
Uniform throughout.
Sound when tapped with a metal object:
They will sound like plastic when tapped.
Laboratory testing:
Microscopic testing can be conducted to identify the presence of
glass fibers.
FTIR testing can be used to detect and identify the presence of
polymer materials.
Reaction to fire testing recognised by FRA tool:
ASTM E 84, ASTM E 136 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass B or C (combustible).
ASTM E 136 (combustible).
ASTM E 84 Class A or B or C.
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Polycarbonate
Characteristics and visual appearance:
Color:
Typically translucent.
Texture:
Plastic look and feel.
Appearance of cross-section:
Uniform throughout.
Sound when tapped with a metal object:
Will sound like plastic when tapped.
Laboratory testing:
FTIR testing can be used to detect and identify the presence of
polymer materials.
Reaction to fire testing recognised by FRA tool:
ASTM E 84, ASTM E 136 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass B or C (combustible).
ASTM E 136 (combustible).
ASTM E 84 Class A or B or C.
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Category 1, Subcategory 1.2
Questions in Section 1.2.6 on Timber cladding:
Question 1.2.6.2:
• Does the timber paneling classify as having limited
contribution to fire or better (i.e. Euroclass B or Class A per
ASTM E 84)?
Question 1.2.6.2.1:
• Does the façade system have an air cavity greater than 25
mm?
Commentary:
• Timber paneling is a combustible finish material installed on
the outside of buildings to give the building a natural look.
Other combustible panel systems can be made to look like
timber (e.g. ACP), therefore, a physical examination of the
exterior façade is required.
• Any fire retardant treatment is proprietary. Laboratory testing
of small samples can assist with identification.
• Reaction fire test information may be available in as-built
information or as a stamp on the back of the timber.
• The size of the air cavity impacts upon the facade system
performance. This question is asked because the FRA tool
recognizes this when assessing the likelihood of a fire in the
façade system.
• Any benefits of cavity barriers are conservatively ignored by
the FRA tool.

Large extents of timber panelling

Thinkstock
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Material commentary - Timber
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Façade Materials
Timber
•

Strong, lightweight material.

•

Wide choice of woods: cedar, oak, chestnut, larch,
fir etc.

•

Different species have different durability.

•

Fire retardant impregnation treatments reduce fire
growth rate, the spread of flame and the rate of heat
release.

•

Fire retardant properties of timber will decay with
time if treatment is not renewed per the
manufacturers guidelines.
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Timber
Characteristics and visual appearance:
Color:
Natural wood or painted
Texture:
Hard but less than metal / stone. Grain visible
Appearance of cross-section:
Grain structure and sawdust from cutting.

Sound when tapped with a metal object:
A dull thud.
Laboratory testing:
Not usually required.
Reaction to fire testing recognised by FRA tool:

ASTM E 84 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Fire retardant treated timber - Euroclass B (combustible),
ASTM E84 Class A.
Timber – Euroclass C or D (combustible),
ASTM E 84 Class B or Class C.
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Category 1, Subcategory 1.2
Questions in Section 1.2.7 on cladding with HPLs:
Question 1.2.7.2:
• Does the HPL classify as having limited contribution to fire
or better (i.e. Euroclass B or Class A per ASTM E84)?
Question 1.2.7.2.1:
• Does the façade system have an air cavity greater than 25
mm?
Commentary:
• HPLs are combustible. Similar to MCM panels, HPLs can
support vertical and lateral fire spread when installed on the
face of a building. The lower the surface area of the exterior
walls covered by HPL panels, the lower the fire hazard.
• The resins in HPL are proprietary. Laboratory testing of small
samples can assist with identification.
• The size of the air cavity impacts upon the facade system
performance. This question is asked because the FRA tool
recognizes this when assessing the likelihood of a fire in the
façade system.
• Any benefits of cavity barriers are conservatively ignored by
the FRA tool.
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Material commentary -HPLs
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HPLs
•

High Pressure Laminate (HPL)
o Acrylic urethane or melamine resin outer skin.
o Core comprises layers of wood or paper based
fibres impregnated with phenol-formaldehyde
(thermosetting) resin.
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HPLs
Characteristics and visual appearance:
Color:
HPLs can have many different types of finishes, from a
timber looking finish to brightly colored panels.
Texture:
Hard and smooth but less hard than a metal.
Appearance of cross-section:
Layers of thin glued kraft paper.
Sound when tapped with a metal object
A dull thud due to composite nature of product
Laboratory testing:
Microscopic analysis can be used to reveal multiple
layers within the panel.

Reaction to fire testing recognised by FRA tool:
ASTM E 84 or EN 13501-1 series of tests.
Typical reaction to fire performance:
Euroclass C (combustible).
ASTM E 84 Class B or Class C.
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Category 1, Subcategory 1.2
Question 1.2.8:
• Are the projections or add-ons made of combustible cladding
materials?
Commentary:
• Answer “yes” if the exterior wall assembly is made from
MCM, timber, HPL etc.
• Answer “no” if no if the cladding is non-combustible e.g.
ceramic, brick etc.
Question 1.2.9:
• Are the projections or add-ons made of combustible insulation
materials?
Commentary:
• Large foam insulation shapes and architectural features can be
added onto the surface of the façade system.
• Answer “yes’ if it is a foam insulation or “no” if not.
Question 1.2.8.2 & 1.2.9.2 Is the combustible add-on a feature of
a single story only?
• This question is asked to establish if the combustible add-on is
present on a single story of the building or if it extends over
multiple stories. If it extends over multiple stories then there is
vertical continuity of the fuel over the facade. If it is on a
single story only then the tool does not consider the add-on to
be a hazard.
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Question 1.2.10:
• Is there definitive evidence that the as-built façade system has
been constructed in accordance with a façade system that has
passed NFPA 285, FM 4881 or BS 8414 with performance
criteria from BR 135? Note, every aspect of the façade system
must match that which was tested. (e.g. cavity size, fixing
system, membranes, cavity barriers, insulation materials and
thickness, cladding materials and thickness.)

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Images courtesy
Thomas Bell-Wright
International Consultants,
Dubai

Commentary:
• International codes permit façade systems containing
combustible components provided the entire system has been
tested to NFPA 285 or equivalent.
• Every aspect of the as-built façade system must match that
which was tested. (e.g. cavity size, fixing system, membranes,
cavity barriers, insulation materials and thickness, cladding
materials and thickness.) otherwise the results of the large
scale fire test are not applicable.
• NFPA 285 or equivalent large scale fire testing would not
typically apply to add-ons. This question should only be
answered for façade systems.
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1.3 Façade Ignition Sources
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Category 1, Subcategory 1.3
Question 1.3.1:
• Are balconies present on the building?
Question 1.3.1.1:
• Are balconies sprinkler protected?
Question 1.3.1.2:
• Are balconies within 6m of the combustible façade system or
add-on?
Commentary:
• Items located on balconies can represent a significant ignition
hazard.
• The FRA tool assumes sprinklers somewhat mitigate (but not
eliminate) the risk of ignition from balconies.
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Category 1, Subcategory 1.3
Question 1.3.2:
• Are there any terraces or restaurant seating areas present
exterior to the building and in the vicinity of the facade?
Question 1.3.2.1:
• Are the terraces/seating area within 6 m vertically or
horizontally of the combustible façade system or add-on?
Commentary:
• Items located on terraces/exterior seating areas can represent
an ignition hazard.
• A distance of 6m is selected on the basis that NFPA 5000 uses
this measurement for the exterior separation of residential or
office buildings (3m to the site boundary or 3m to the notional
boundary between two buildings, 6m total).
• The 6m distance should be measured in all directions from the
terrace/exterior seating area.
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Category 1, Subcategory 1.3
Question 1.3.3:
• Are there any containers or piles of waste/trash outside the
building but in the vicinity of the facade?
Question 1.3.3.1:
• Are the containers / waste within 6 m vertically or horizontally
of the combustible façade system or add-on?

Commentary:
• This question intends to capture ignition hazards in the
vicinity of the combustible façade and specifically, waste or
trash storage/collection areas.
• A distance of 6m is selected on the basis that NFPA 5000 uses
this measurement for the exterior separation of residential or
office buildings (3m to the site boundary or 3m to the notional
boundary between two buildings, 6m total).
• The 6m distance should be measured in all directions from the
trash area.
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Category 1, Subcategory 1.3
Question 1.3.4:
• Are there any parking spaces for light vehicles in the vicinity
of the facade?
Question 1.3.4.1:
• Are the parking spaces for light vehicles within 6 m vertically
or horizontally of the combustible facade system or add-on?
Commentary:
• This question intends to capture ignition hazards in the
vicinity of the combustible facade and specifically, light
vehicle parking spaces in vicinity of the façade.
• A distance of 6m is selected on the basis that NFPA 5000 uses
this measurement for the exterior separation of residential or
office buildings (3m to the site boundary or 3m to the notional
boundary between two buildings, 6m total).
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Category 1, Subcategory 1.3
Question 1.3.5:
• Are there any uncovered loading bays or other parking spaces
for heavy goods vehicles in the vicinity of the facade?
Question 1.3.5.1:
• Are the uncovered loading bays or parking spaces for heavy
goods vehicles within 9m vertically or horizontally of the
combustible facade system or add-on?

Commentary:
• This question intends to capture ignition hazards in the vicinity
of the combustible facade and specifically, uncovered loading
bays or other parking spaces for heavy goods vehicles.
• A distance of 9m is selected on the basis that a heavy goods
vehicle fire is more hazardous than a light vehicle or trash fire.
NFPA 5000 would require 9m separation distance to the site
boundary/notional boundary for higher hazard spaces such
high hazard industrial or storage occupancies.
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Category 1, Subcategory 1.3
Question 1.3.6:
• Are there any covered loading bays or other covered parking
spaces for heavy goods vehicles in the vicinity of the facade?
Question 1.3.6.1:
• Is an automatic suppression system provided to the loading
bay or covered parking space?
Question 1.3.6.1.1:
• Are the covered loading bays or covered heavy goods vehicle
parking spaces within 9m vertically or horizontally of the
combustible facade system or add-on?
Commentary:
• This question intends to capture ignition hazards in the
vicinity of the combustible facade and specifically, covered
loading bays that may or may not have sprinklers.
• A distance of 9m is selected on the basis that a heavy goods
vehicle fire is more hazardous than a light vehicle or trash fire.
NFPA 5000 would require 9m separation distance to the site
boundary/notional boundary for higher hazard spaces such
high hazard industrial or storage occupancies.
• If sprinklers are provided then the question about 9m
separation from the façade is not applicable as sprinklers
compensate. For this to be true, the sprinkler system must be
sized for the hazard per NFPA 13 or the local country specific
standard. The vehicles must also park inside the loading bay.
If vehicles park outside then go back to Q 1.3.4.1

Thinkstock
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Category 1, Subcategory 1.3
Question 1.3.7:
• Does the building have electrical substations or generator
rooms on the building perimeter?
Question 1.3.7.1:
• Does the room contain an opening to an external wall?
Question 1.3.7.1.1:
• Is an automatic suppression system provided to the substation
or generator room?
Question 1.3.7.1.2:
• Are openings within 9m vertically or horizontally of the
combustible facade system or add-on?
Commentary:
• This question intends to capture ignition hazards open to the
perimeter of the building (at any height/level) and specifically
electrical substations or generators.
• A distance of 9m is selected on the basis that a substation fire
is more hazardous than a light vehicle or trash fire. NFPA
5000 would require 9m separation distance to the site
boundary/notional boundary for higher hazard spaces such
high hazard industrial or storage occupancies.
• If sprinklers or suppression are provided then the question
about 9m separation from the façade is not applicable as
sprinklers compensate. For this to be true, the system must be
sized for the hazard per NFPA 13, NFPA 2001 etc or the local
country specific standard.
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Category 1, Subcategory 1.3
Question 1.3.8:
• Does the building have plant rooms (e.g. pump rooms or
AHUs) on the building perimeter?
Question 1.3.8.1:
• Does the room contain an opening to an external wall?
Question 1.3.8.1.1:
• Is an automatic suppression system provided to the plant
rooms?
Question 1.3.8.1.2:
• Are openings within 6m vertically or horizontally of the
combustible facade system or add-on?
Commentary:
• This question intends to capture ignition hazards open to the
perimeter of the building (at any height/level) and specifically
plant rooms for lower hazard equipment such as AHUs and
pumps.
• A distance of 6m is selected on the basis that NFPA 5000 uses
this measurement for the exterior separation of residential or
office buildings (3m to the site boundary or 3m to the notional
boundary between two buildings, 6m total).
• If sprinklers are provided then the question about 6m
separation from the façade is not applicable as sprinklers
compensate. For this to be true, the sprinkler system must be
sized for the hazard per NFPA 13 or the local country specific
standard.
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Category 1, Subcategory 1.3
Question 1.3.9
• Are there any smoke exhaust louvers present on the
combustible cladding of the façade system?
Question 1.3.9.1
• Are the smoke exhaust louvers within 6m vertically or
horizontally from the combustible façade system or add-on?
Commentary:
• The discharge points of smoke extract systems pose a hazard
especially if the protected space is not sprinkler protected and
hot smoke is being discharged next to the facade.
• Answer “yes” if smoke exhaust points are present on the
combustible cladding of the façade system.
• Otherwise, answer “no”.

1,6, and 7 = ACP cladding
5 = louver for kitchen extract outlet
4 = louvers for car park smoke exhaust outlets

Tier 2 – A
Return to question overview

Tier 2, Process A – Façade Ignition Sources
User's Guide

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Category 1, Subcategory 1.3
Question 1.3.10
• Are there any kitchen exhaust louvers present on the
combustible cladding of the façade system?
Question 1.3.10.1
• Are the kitchen exhaust louvers within 6m vertically or
horizontally from the combustible façade system or add-on?

Commentary:
• The discharge points of kitchen hood exhaust systems can be
particularly hazardous if the ductwork and kitchen hood
system is not installed per international standards. Similarly a
wet chemical suppression system should be present in the
kitchen hood and installed/maintained in compliance with the
manufacturer’s guidelines to contain a fire at source. If either
of these are missing the fire exposure resulting from burning
grease exhausting flames/smoke from the extract point could
be considerable.
• The FRA tool assumes that cleaning and maintenance of
kitchen hood systems may not be undertaken frequently
enough and ignition of the façade system remains a hazard.
• Answer “yes” if kitchen hood exhaust points are present on the
combustible cladding of the façade system.
• Otherwise, answer “no”.

1,6, and 7 = ACP cladding
5 = louver for kitchen extract outlet
4 = louvers for car park smoke exhaust outlets
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Category 1, Subcategory 1.3
Question 1.3.11:
• Is there roof top plant located within 6 m of the combustible
façade system or add-on?
Commentary:
• This question intends to capture ignition hazards on the roof.
Roof top plant is likely to include ductwork, motors, fans,
chillers etc.

• A distance of 6m is selected on the basis that NFPA 5000 uses
this measurement for the exterior separation of residential or
office buildings (3m to the site boundary or 3m to the notional
boundary between two buildings, 6m total).
Thinkstock
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Category 1, Subcategory 1.3
Question 1.3.12:
• Are there any LPG/SNG installations within 9 m of the
combustible façade?
Commentary:
• This question intends to capture ignition hazards interacting
with the building façade (at any height/level) and specifically
LPG/SNG installations located in the vicinity of the facade.
• A distance of 9m is selected on the basis that an LPG or SNG
fire is more hazardous than a light vehicle or trash fire. NFPA
5000 would require 9m separation distance to the site
boundary/notional boundary for higher hazard spaces such
high hazard industrial or storage occupancies.

Thinkstock
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Questions in Section 1.3.13:
Question 1.3.13.1:
• Are PV panels present on the combustible cladding of the
façade system?
Commentary:
• PV panels pose an ignition risk to combustible facade systems.
• If the cladding panels of the façade system are noncombustible it is proposed that surface mounted ignition
sources do not pose a significant risk to any combustible
insulation behind. However these devices may result in cables
running in the cavity behind the cladding and these should be
considered in Q 1.3.14.
• Answer “yes” if PV panels are installed on combustible
cladding of the façade system.
• Otherwise, answer “no”.
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“Yes”

Question 1.3.13.2:
• Are there any external lights or LEDs located on the
combustible cladding of the façade system?
Commentary:
• External lights and illuminated signs pose an ignition risk to
combustible cladding on facade systems.
• Strip or LED lights may be embedded in the cladding and not
easily visible during the day.
• Check the building at night if uncertain.

“Yes”

• Answer “yes” if external lights or signs are installed on
combustible cladding of the façade system.

“Yes
”

• Otherwise, answer “no”

“Yes”

“LEDs/strip lights
may only be clearly
visible at night”
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Question 1.3.14:
• Are any ignition sources present inside the exterior wall
cavities of the combustible façade system?
Commentary:
• Electrical cabling or similar in the façade cavity poses an
ignition risk to combustible facades.
• If there are lights or illuminated signs on the facade it is likely
the wiring is in the cavity.
• As an example, in the picture opposite, the cabling and low
voltage transformer for the lights/signs on the building are fed
from the roof into the facade system with ACP cladding.
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Category 1, Subcategory 3.1
Question 1.3.15:
• Is there a sprinkler system in the building?
Question 1.3.15.1:
• Is the building sprinkler protected throughout?
Commentary:
• This question intends to establish whether there is a fully
functioning sprinkler system present. The tool assumes that a
fully functioning sprinkler system minimizes the risk of fire
spread to the façade from a fire starting inside the building.
• Exceptions to this would be balconies, the top of an atrium or
2 hour fire rated electrical rooms as these types of spaces are
commonly unsprinklered and as such, even if these spaces are
unsprinklered the building can be considered sprinkler
protected provided sprinkler protection is everywhere else.
• Balconies are addressed separately by the tool. Omission or
provision of sprinklers on balconies can be ignored for the
purposes of this question.
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Category 1, Subcategory 1.3
Question 1.3.15.2:
• Is the suppression system maintained to the installation
code/standard?
Question 1.3.15.3:
• Are there any outstanding system deficiencies?
Commentary:
• Regular inspection and maintenance of a suppression system
is critical for proper operation in the event of a fire. Regular
inspection and maintenance records should be retained in the
building maintenance office and available for review
demonstrating the suppression system is being inspected
regularly and is in proper working order.

• Answer “yes” if adequate documentation is provided to
demonstrate regular inspection and maintenance of the
suppression system exists.
• Answer “no” if an acceptable level of documentation on the
regular inspection and maintenance of the suppression system
is not available.
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Category 1, Subcategory 1.3
Question 1.3.15.4 & 1.3.15.5:
• Is the fire pump operational and maintained to the installation
code/standard?
Commentary:
• Regular inspection and maintenance of a fire pump is critical
for the proper operation of the suppression system in the event
of a fire. Regular inspection and maintenance records should
be retained in the building maintenance office and available
for review demonstrating the fire pump has been inspected and
is in proper working order.

• Answer “yes” if adequate documentation is provided to
demonstrate regular inspection and maintenance of the fire
pump.
• Answer “no” if an acceptable level of documentation on the
regular inspection and maintenance of the fire pump is not
available.
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Category 1, Subcategory 1.3
Question 1.3.16:
• Are there any buildings located within 6m of the facade?
Question 1.3.16.1:
• Do the buildings located less than 6m from the façade have a
combustible façade system?
Commentary:
• Proximity of adjacent buildings poses an ignition risk to
combustible facades.
• NFPA 5000 would require 3m separation distance to the site
boundary/notional boundary for ordinary hazard occupancies.
This separation distance assumes a single story fire.
• If the adjacent building also has a combustible façade system
then a facade fire may act over more than one story.
• The FRA tool assumes that the adjacent building poses a
greater ignition hazard to the building under assessment if the
adjacent building also has a combustible façade.
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1.4 Combustible Vertical Connections
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Question 1.4.1:
• What is the vertical height connected by the combustible
façade system?
Commentary:
• Vertical flame propagation up the face of a building can be
supported by continuous installations of a combustible exterior
cladding material and/or combustible insulation material.
Minimizing the height of any vertical connections will limit
the vertical spread of fire up the surface of a building.
International codes require fire tests of façade assemblies
containing combustible content. These incorporate a mock-up
of the actual exterior wall assembly and the pass/fail criteria
generally limits the vertical spread of fire during the test to no
more than 3 m above the window opening.
• The 3 m limit was chosen on the basis that 3m is about the
height of a single story of a high-rise building. International
codes typically require a fire to be contained to a story.
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“<3m”

“>3m”

“>3m”

“>3m”
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• Answer “greater than 3m” if the vertical height of continuous
combustible façade materials is greater than 3m.
• Answer “less than 3m” if the vertical height of continuous
combustible façade is less than 3m.
• Answer “not applicable” if the façade system is noncombustible. The vertical height of combustible add-ons are
addressed in Question 1.4.2
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More than 3m

Question 1.4.2:
• What is the vertical height connected by combustible add-ons?
Commentary:
• Vertical flame propagation up the face of a building can be
supported by continuous installations of a combustible exterior
cladding material and/or combustible insulation material.
Minimizing the height of any vertical connections will limit
the vertical spread of fire up the surface of a building.
International codes require fire tests of façade assemblies
containing combustible content. These incorporate a mock-up
of the actual exterior wall assembly and the pass/fail criteria
generally limit the vertical spread of fire during the test to no
more than 3 m above the window opening.
• Answer “greater than 3m” if the vertical height of continuous
combustible add-on is greater than 3m.
• Answer “less than 3m” if the vertical height of continuous
combustible add-on is less than 3m.

Entrance canopy only
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Tier 2, Process B - Question Overview

2.1 Detection
2.2 Fire Alarm

2.3 Exits and Access to
Exits

3.1 Compartmentation
3.2 Fire Service Access

2.1.1 Is automatic detection provided in the building?
2.2.1 Upon fire detection, will alarms on all floors trigger simultaneously?
2.2.2 Is the fire alarm system maintained to the installation code / standard?
2.3.1 Are two or more egress stairs accessible from each occupied floor of the building?
2.3.2 Are any of the egress stairs open or enclosed in glass only and adjacent to the facade?
2.3.3 Are any of the egress stair enclosures constructed with combustible exterior enclosures?
2.3.4 Are the stairwells constructed appropriately ?
2.3.4.1 Are there any unprotected service penetrations in the stairwell ?
2.3.4.2 Are the stair fire doors self closing?
2.3.4.3 Are the stair fire doors in good condition?
2.3.4.4 Are any of the access doors to the stairwells electrically locked ?
2.3.4.5 Are any of the final exits from the stairwells electrically locked ?
3.1.1 Are there any unprotected openings or service penetrations in the walls between apartments, in the walls of vertical
shafts or in floors ?
3.2.1 Is one or more sides of the building accessible to fire appliances?
3.2.2 Are functional external hydrants available?
3.2.3 Are functional internal standpipes available?
3.2.4 Is there a fire service elevator/lift provided ?
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2 Means of Egress and Warning
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2.1 Detection
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Category 2, Subcategory 2.1
Question 2.1.1:
• Is automatic detection provided in the building?
Question 2.1.1.1:
• Is the detection system maintained to the installation
code/standard?
Commentary:
• Automatic detection in a building includes smoke detectors
and sprinklers. Smoke detectors will activate upon the
presence of small particulates in the air from a fire. Sprinklers
activate from hot gases passing by the thermal link. Detection
system can be manually alarmed by pull stations by building
occupants. All will provide detection and alarm capabilities
for a building.

Thinkstock

• Answer “No” if only manual fire alarm box are provided in a
building.
• Answer “Yes” if an automatic smoke detection is installed
throughout the building. If smoke detectors are local battery
operated only (not hard wired) then assume these may not be
working and discount (“No”).
• Answer “Yes” if an automatic sprinkler detection system is
installed throughout the building.
• Answer “No” if the building does not contain an automatic
sprinkler system or an automatic detection system.

Thinkstock
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2.2 Fire Alarm
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Category 2, Subcategory 2.2
Question 2.2.1:
• Upon fire detection, will alarm on all floors trigger
simultaneously?
Question 2.2.1.1:
• Can an “all out” alarm be activated manually?
Question 2.2.2:
• Is the fire alarm system maintained to the installation code /
standard?
Commentary:
This question is asking whether the fire alarm system is capable
of sounding the fire alarm throughout the building
simultaneously. It is confirming the possible evacuation strategy
for the building. as “stay-put” or “all-out”.
It is also checking that the fire alarm system is tested and
maintained and therefore can be assumed to be reliable.

“All-out”
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2.3 Exits and Access to Exits
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Category 2, Subcategory 2.3
Question 2.3.1:
• Are two or more egress stairs accessible from each occupied
floor of the building?
Question 2.3.1.1:
• Are stairs close enough together that they could both be
affected by one fire.
Commentary:
• A minimum of two egress routes from any story of a building
should be provided. Units or offices can exit into a protected
corridor, assuming the corridor has two separated means of
escape (stairs).
• Answer “yes” if at least two separate means of egress are
provided for each occupied story of the building.
• Answer “no” if a residence or office is provided with only one
means of escape.
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Category 2, Subcategory 2.3
Question 2.3.2:
• Are any of the egress stairs open or enclosed in glass only and
adjacent to the facade?
Question 2.3.2.1:
• Are the open/glass enclosed egress stairs located on the same
building elevation as a combustible façade or within 6 m of
the combustible façade system?
Commentary:
• Exterior open exit stairs or stairs enclosed in glass only could
be compromised by flames/smoke from an exterior façade fire
if they are near the combustible façade system.
• Answer “yes” if the open/glass enclosed exterior stair could be
exposed to a fire on the exterior façade.
• Answer “no” if the open/glass enclosed exterior stair is more
than 6 m from the combustible façade system or on an
elevation with no combustible façade.

Thinkstock

Question 2.3.2.1.1:
• Is there at least one internal protected (enclosed in fire rated
construction) egress stair available?
Commentary:
• This question is trying to establish if there is at least one
completely enclosed and fire rated stair serving all levels of
the building such that occupants do not need to use open
exterior stairs close to a combustible facade.
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Category 2, Subcategory 2.3
Question 2.3.3:
• Are any of the egress stair enclosures constructed with
combustible exterior enclosures?
Question 2.3.3.1:
• Do the egress stair enclosures contain unprotected openings
(e.g. windows)?
Commentary:
• Stairs clad in combustible façade systems or cladding could be
compromised if there are window(s) in the exit enclosure that
could break during a facade fire.
• Answer “yes” if the stair has windows that could be breached
by a fire in the combustible façade system.
• Answer “no” if stair is completely enclosed.
Question 2.3.3.1.1:
• Is there at least one internal protected (enclosed in fire rated
construction) egress stair available?
Commentary:
• This question is trying to establish if there is at least one
completely enclosed and fire rated stair serving all levels of
the building such that occupants do not need to use stairs that
may be exposed to a fire in the combustible cladding.
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Category 2, Subcategory 2.3
Question 2.3.4:
• Are the stairwells constructed appropriately?
Question 2.3.4.1:
• Are there any unprotected service penetrations in the stairwell?
Question 2.3.4.2:
• Are the stair fire doors self-closing?
Question 2.3.4.3:
• Are the stair fire doors in good condition?
Question 2.3.4.4:
• Are any of the access doors to the stairwells electrically locked?
Question 2.3.4.4.1:
• Are the locks linked to the fire alarm?
Question 2.3.4.5:
• Are any of the final exits from the stairwells electrically locked?
Question 2.3.4.5.1:
• Are the locks linked to the fire alarm?
Commentary:
• Exit stairs must be constructed of fire-resistance rated assemblies to
protect building occupants from fire and smoke during their egress.
Construction of the assembly should be with fire rated walls including
firestopping to penetrations and appropriately rated and robust fire
doors.
• Answer “yes” for stair enclosures constructed with rated materials
(e.g., masonry or gypsum), any penetrating items properly protected
with a firestop system, and all fire doors appropriately labeled and
functional.
• Answer “no” if the stair construction appears to be substandard or
damaged, unprotected penetrations are observed, or any of the fire
doors appear to be damaged, impaired, not self-closing or
locked/inoperable from the egress side.

Tier 2, Process B – Means of Egress and Warning – Exits and Access to Exits
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3 Containment and Extinguishment
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3.1 Compartmentation
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Category 3, Subcategory 3.3
Question 3.3.1:
• Are there any unprotected openings or service penetrations in
the walls between apartments, in the walls of vertical shafts or
in floors?
Commentary:
• Compartmentalization, both horizontal and vertical, is
necessary between apartments or office spaces to contain a fire
to the room or area of origin. Unprotected penetrations can
allow for fire and hot gases to pass through these walls/floors
(fire rated assemblies) and spread fire to adjacent
compartments. Listed firestopping, fire dampers and fire
doors will maintain the rating of these fire rated enclosures.
• Answer “yes” if all penetrations through fire-resistance rated
vertical and horizontal walls/floors are observed.
• Answer “no” if there are unprotected penetrations through
fire-resistance rated walls/floors. This includes any opening
protectives that are damaged.

Courtesy of Ruskin

Courtesy of ETEX Group
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3.2 Fire Service Access
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Category 3, Subcategory 3.2
Likelihood of fire hazard
Questions 3.2.1 to 3.24
• These questions are intended to check the availability of fire
service access to the building for both fire service access
vehicles and personnel.
• This information is related to the consequence side of the FRA
tool risk matrices.
• If any of these questions result in a “high” score then a Tier 3
level of assessment may be required as the consequence
calculated by the FRA tool may be inaccurate.

Potential
consequences
of fire hazard

Low

Medium

High

Trivial

Tolerable

Moderate

Moderate
harm

Tolerable

Moderate

Substantial

Extreme harm

Moderate

Substantial

Intolerable

Slight harm
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Category 3, Subcategory 3.2
Question 3.2.1:
• Is one or more sides of the building accessible to fire
appliances?
Commentary:
• This question is intended to establish if at least one side of the
building can be reached by fire department vehicles such as
pumps and high reach ladder appliances. If there is at least
one road alongside one elevation of the building then answer
“yes”.
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Category 3, Subcategory 3.2
Question 3.2.2:
• Are functional external hydrants available?
Commentary:
• Supplementary water supply for fire fighting operations can be
provided by external hydrants connected to municipal water
supply or local water supply/tanks. A lack of hydrants or no
nearby working hydrants can hinder initiation of fire fighting
operations. One or more hydrants may be required for large
buildings. These water supplies are used to cool falling debris
and adjacent structures in a façade fire.
• Answer “yes” if an adequate number of operational hydrants
are available for fire fighter apparatus use. Adequate water
supply will also be necessary.
• Answer “no” if an unacceptable number of operational
hydrants are available for fire fighting apparatus use or any
hydrants are supplied by an inadequate water supply.

Thinkstock
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Category 3, Subcategory 3.2
Question 3.2.3:
• Are functional internal standpipes available?
Commentary:
• Answer “yes” if functional (tested and maintained), internal
standpipes are located in the building.
• Answer “no” if functional (tested and maintained), internal
standpipes are not located in the building or they are present
but not tested/maintained.
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Category 3, Subcategory 3.2
Question 3.2.4:
• Is there a fire service elevator/lift provided?
Commentary:
• Elevators/lifts should be equipped with a fire-fighter recall
feature such that upon activation of the building alarm system,
the elevators/lifts are recalled to the main lobby area. Keyed
fire fighter access (manual override) functions may be
provided to allow fire fighters to use the elevators/lifts to
access the floors around the fire to initiate fire fighting
operations.
• Answer “yes” if fire fighter recall features are provided for all
elevators/lifts and a key access/manual override function is
provided in at least one elevator.
• Answer “no” if no fire fighter recall feature is provided in any
elevators/lifts in the building.
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Mitigation Measures
A risk score of more than tolerable as established in Tier
2 indicates that mitigation measures are recommended.

Effectiveness

Management solutions;

Mitigation Measures
User's Guide

Repair and regular testing/maintenance of
existing fire safety provisions;
Installation of additional fire safety provisions;
Façade system remediation.

This tool is intended to assess the fire risk associated
with combustible façade systems that have, for
whatever reason, been installed on high-rise buildings.
Where there are deficiencies in pre-existing fire safety
provisions such as sprinklers, fire alarm or passive fire
protection that were required by the original design or
applicable code, then these should be rectified as a
matter of course.
The mitigation options that will reduce the risk rankings
assigned by this tool can be classified as shown on this
page.
A range of possible mitigation measures are suggested
to help the AHJ and building owner to begin reducing
the fire risk where necessary. The tool can be used to
measure the success of the mitigation by revisiting the
risk assessment. A few examples and their potential
impacts on the score given by the tool are given in this
section.

Methodology

Building Characteristics

Tier 1–A

Tier 1–B

Tier 2–A

Tier 2–B

Mitigation

Management Solutions

Examples

Mitigation
option 1

Description
Management procedures to eliminate
occupancy of terraces or prohibit BBQs
and other similar ignition risks from
balconies. This would need to be
monitored daily or more often.

Mitigation
option 2

Management procedures to eliminate fire
load near the base of the building e.g. no
parking, no trash containers, no fire load in
vicinity etc. This would need to be
monitored daily or more often.

Mitigation
option 3

Remove or de-energise lighting systems to
reduce ignition risks.

Mitigation Measures
User's Guide

Effectiveness

This will reduce the ignition sources and
therefore the likelihood of a fire hazard and is
a suitable short-term solution but may not give
significant gains long-term.
It may be appropriate where immediate action
needs to be taken because a building is
classified as “substantial (D)” or “intolerable
(E)”.

Risk Change
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Repair and regular testing / maintenance
Examples

Mitigation
option 4

Description

Repair of a faulty fire pump and initiation
of a code compliant testing/maintenance
regime for the sprinkler system.

Effectiveness

Improvements to the sprinkler system will reduce
the risk of ignition of a combustible façade system
from an interior fire..
This type of mitigation should be carried out
regardless to protect occupants against other fire
scenarios interior to the building.

Mitigation
option 5

Initiation of a code compliant
testing/maintenance regime for any of the
passive or active systems that have not
been looked after over the life of the
building.

Mitigation Measures
User's Guide

In the context of this tool, changes which improve
means of escape routes, fire alarm and
compartmentation have the greatest impact on the
risk ranking in Tier 2B. Introducing sprinklers
reduces the likelihood of a fire in a building in Tier
2A.

Risk Change

Mitigation
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Installation of additional fire safety provisions (Active or passive)
Examples

Description

Mitigation
option 6

Upgrade of a fire alarm system to permit
an “all-out” evacuation strategy i.e. the fire
alarm will sound simultaneously
throughout the building and not just in the
apartment of fire origin (“stay-put”).

Mitigation
option 7

Addition of sprinklers to balconies.

Mitigation Measures
User's Guide

Effectiveness

The risk rankings for residential “all-out”
are lower within the tool than for the same
building height, façade risk and fire safety
provisions as residential “stay-put”. This
means upgrading the fire alarm system will
have some benefit in reducing the risk
ranking. It will not remove the fire risk but
it will mean occupants are likely to leave
the building more quickly.

This will help reduce the likelihood of
ignition. Sprinklers on balconies do not
offer a guarantee that fire will not spread to
the façade but they reduce the likelihood.

Risk Change
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Façade System Remediation
Examples

Mitigation
option 8

Mitigation
option 9

Description

Replacement or removal of vertical
connections in the façade system.

Removal of combustible façade
cladding/insulation near the base of the
building.

Mitigation
option 10

Removal of combustible façade
cladding/insulation in the vicinity of
ignition sources.

Mitigation
option 11

Replacement of the combustible cladding
and/or insulation system in its entirety.

Mitigation Measures
User's Guide

Effectiveness
This will reduce the “façade hazards” category as
the likelihood for flame/fire spread up the building
facade is reduced. This option does not offer a
guarantee that fire will not spread up the building
as flames could leap from one portion of
combustible façade to another or flaming debris
could ignite the façade at lower levels but it would
reduce the risk.
This is an option if the ignition risks are at the base
of the building only and the interior of the building
is sprinkler protected.
This option does not offer a guarantee that fire will
not spread up the building as flames could breakout from an interior fire but it would reduce the
risk.
This is an option if the ignition risks are limited and
the interior of the building is sprinkler protected.
This option does not offer a guarantee that fire will
not spread up the building as flames could break-out
from an interior fire but it would reduce the risk.

This is the only way of mitigating the risk of a
façade fire and reducing the risk to “tolerable (B)”
or trivial (A)”.

Risk Change

Mitigation
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Case Study
The building shown on this page is highlighted as a
case study.
This case study is hypothetical and any resemblance in
details to any constructed buildings is unintentional.
It is over 50 m high, residential occupancy utilising a
“Stay put” evacuation strategy with 4 distinct elevations
as shown and a podium.
Podium

Elevation 1

Elevation 2

Podium

Elevation 3

Case Study
User's Guide

Elevation 4

The façade system type used on the building elevations
is:
• Elevation 1 & 3 - Unitised curtain wall with mineral
wool insulation and ACP cladding materials used in
opaque areas. Based on sample testing the ACP core
has about 30% combustible content.
•

Elevation 2 – Glazing

•

Elevation 4 – Glazing

•

Podium: Concrete frame, open side or open deck
car park.
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Case Study – Fuel
The pattern of fuel (Insulation or cladding) present on
elevations 1-4 are shown on this page. These are as
follows:
Vertical
connection of fuel

Elevation 1

Elevation 2

No vertical connection
of fuel

Elevation 3

Case Study
User's Guide

Elevation 4

•

Elevation 1 – ACP cladding panels (Orange).

•

Elevation 3 – ACP cladding panels (Orange).
Located on spandrel panels only.

•

Elevations 2 & 4 – No fuel sources

•

Podium: No fuel sources.
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Case Study – Ignition
Sources
The ignition sources present on elevations 1-4 are
shown on this page and summarised below:
Balconies
Podium
car park

Elevation 1

Elevation 2

Smoke
exhaust
grille

Elevation 3

Case Study
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Elevation 4

•

The building is sprinklered throughout except
balconies.

•

Elevation 1 - Balconies

•

Elevation 2 – Car parking inside the open deck
podium and on top of the podium

•

Elevation 3 – Basement smoke exhaust grille

•

Elevation 4 – No specific ignition sources.

•

Podium: Concrete frame, open deck car park.
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Case Study – Outcome
A risk score of more than “B” as established in Tier 2,
Process A indicates that mitigation measures are
recommended.

“E”

“A”

For this building, the tool would recommend mitigation
measures for elevation 1.
For the purposes of the case study, Tier 2 Process B is
ranked as Trivial.

Elevation 1

“A”

Elevation 3

Case Study
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Elevation 2

Ranking due to lack of
fuel.

“A”

Elevation 4
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Example Implementation of
Mitigation Measure
Mitigation measures impact upon risk rankings.

“E”

“D”

On this page the effects of progressively introducing
mitigation measures are shown:
•
•
•

Elevation 1 – Initial risk ranking

“C”

Elevation 1 – Sprinklers on
balconies + “all-out evacuation”

Case Study
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Elevation 1 – Sprinklers on balconies

“A”

Elevation 1 –Removal of vertical
connections only

Introducing sprinklers on balconies
Upgrading the fire alarm to support an “all-out”
evacuation strategy.
Removing vertical connections in combustibles.
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Example Implementation of
Mitigation Measure
“E”

“D”
If ACP is 100% Polyethylene rather than 30% then removal
of verticals required to significantly reduce risk

Elevation 1 – Initial risk ranking

“D”

Elevation 1 – Sprinklers on
balconies + “all-out evacuation”

Case Study
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Elevation 1 – Sprinklers on balconies

“A”

Elevation 1 –Removal of vertical
connections only

