stSussex |
ire & Rescue Service

Fire Engineering Report

Jo Fowler
Fire Engineer

Sheltered Housing Complex
East Sussex

Date of Fire: 24 April 2013



Contents

Lo SUMIMANY ettt e e e oo e ettt e e e e e e e e e et eeeeaeeaeeeeaannnns 1
2. THE PremMISES ..ottt e e ettt e e e eaannans 1
R T I 0T = PP 1
4 The INVESTIGAtioN ....ooeeiiiiiiiiiiiieee e 2
Site Visit (For photographs, see ApPendixX C) ..........oouuueiiiieiiieeiiieiee e 2
Product INFOIMALION .............couueeieie ettt 4
(07 o= SRR 4
Lighting DiffUSEr ..o e 4

Test Burns (For photographs, see AppendiX C) ............cccveeeuuuuieeeeeiieeiiiiiiieeeeaaeeen, 5

Test Burn 1 — Fire Station..........oooooioiiii e 5

Test Burn 2 — Training Centre ........oooviiiiiii e 6
LegiSIation & GUIJANCE...............uuuuuieeeeeeesee s e s e e e s e e e e e e a e e e e e e e e e e e e e e e 6
Building Regulations (see AppendiX A).......oouuiiiiiiieiiiceee e 6
LACORS guide: Housing — Fire Safety (see Appendix B)..........cccoovvviiiiiiiinninnn, 8
INAUSEY ENQAGEMENL.........cceeeeeeeeeee ettt ettt et e e 8

Fire & RESCUE EXPEIIEINCE ...ttt e e 8

S T 7o o T 11 ] o] I 9
6. ReComMMENAtiONS ........coiiiiee e 10
APPENDIX A — EXTRACT FROM APPROVED DOCUMENT B .......ovvviviviiiiiiiiiiiiiiinnnns 11
APPENDIX B — EXTRACT FROM LACORS GUIDE..........ccuvuiiiiiiiiiiiiiiiiie 17
APPENDIX C — PHOTOGRAPHS. ... .ot aea e 19

APPENDIX D = DVD. ... 22



1.
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2.3

3.1

3.2

Summary

On Wednesday 24™ April 2013, East Sussex Fire & Rescue Service (the Service)
received a call to the fire alarm sounding at a sheltered housing complex in East
Sussex. The cause of alarm was a small fire in one of the main corridors, resulting
in unexpectedly heavy smoke-logging and the rescue of a number of occupants.
An investigation was undertaken to determine the cause of the fire, and in

particular the large amounts of smoke produced.

The Premises

This sheltered housing complex is situated in a coastal town in East Sussex. Built
in 1985, the 3 storey building comprises 88 flats and a number of common areas.

The building is currently operated by a social landlord.

The premises falls under the Regulatory Reform (Fire Safety) Order 2005 (the
RRO) and was last audited by the Service in 2010, where it was found to be
satisfactory. There is a comprehensive fire alarm system throughout the premises
including automatic smoke detectors and manual call points. The system is
monitored by a remote call centre. The fire doors are all in good condition and

include intumescent strips, cold smoke seals and self-closing devices.

The Service has attended a number of false alarms at the premises over the years,

although this has improved in the last 2 years.

The Fire

The first call was received by East Sussex Fire & Rescue Service at 07:22hrs on
Wednesday 24 April 2013. This call was from the remote call centre informing us
that an alarm had operated at the premises. A second call was received from a
neighbouring property informing us that the alarm was sounding. Neither of these
callers was aware of an actual fire at the premises. No call was received from the

premises itself.

Two appliances were mobilised from the local fire station, which is a Day Crewed
station. This means that between 18:30hrs and 08:30hrs the crews respond to

alerters from home. The first appliance arrived at the incident 7mins after the initial
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call. The first crew on the scene later said that it was not immediately obvious on

arrival that there was a fire as staff did not mention this at first.

When crews went to investigate the cause of the alarm, they were faced with a
heavily smoke-logged corridor. There was no indication on approach to the area of
any fire in progress. The whole fire compartment was heavily smoke-logged. The
first message from this crew at 07:33hrs was ‘Persons Reported’. This means that
not all persons at the premises had been accounted for. A third appliance and an

officer were then mobilised to the scene.

Once the fire was located, it was quickly and easily extinguished by a breathing
apparatus team with a hosereel. Crews assisted the occupants of a number of flats
to escape and administered first aid. The incident was upgraded to 4 appliances to
assist with evacuation and ultimately 8 occupants were rescued, one of whom was

taken to hospital. No serious injuries were sustained and there were no fatalities.

The Investigation

The crews and officers involved were surprised at the significant amount of thick
black smoke produced by a relatively small fire in an area that was designed to be
‘sterile’. As a protected means of escape, this area should remain free from the
products of combustion in the early stages of a fire, allowing occupants to make
their own way out of the premises un-aided. The fire safety provisions at the
premises appeared to be good, with no obvious reason for the outcome
experienced. | was requested to attend and to assist the fire investigation officer to
investigate the sequence of events so we could evaluate whether any further

action was required by the Service.

Site Visit (For photographs, see Appendix C)

On the morning of the fire, | visited the premises and liaised with the Fire
Investigation Officer. Below is a plan of the fire affected area (arrows refer to photo

numbers).
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Flat 81

al =

Flat 82

On approach to the fire affected area, there was very little indication of a fire

having taken place:-

e some slight smoke staining from fire gases being forced through the
doorframe by over-pressure;

e some sooty deposits on the carpet and handrails in the immediate area due to
the doors being opened for firefighting;

¢ afew smudges made by the fire crews (see Photo 1).

However, on entering the fire compartment there was evidence of significant
smoke staining and heavy sooty/carbonaceous deposits on all surfaces (see
photos 2&3). The area of burning on the floor was relatively small with a light fitting
directly above, recessed into the false ceiling (see photo 4).

There appeared to be only 2 possibilities for the item first ignited — either the carpet
or the light fitting. There were no accidental sources of ignition in the vicinity that
could account for the carpet being the item first ignited, and the use of an
accelerant on the carpet was discounted by a hydrocarbon dog. Therefore, the
most likely item first ignited was the light fitting.

There was no diffuser on the light fitting or any indication of debris in the seat of
fire except 3 or 4 small metal clips. However, examination of a lighting diffuser
from a neighbouring light showed that it was held in place by 6 metal clips similar

to those found in the seat of fire (see photo 5).
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Although deliberate ignition of the light fitting could not be ruled out, the most likely
cause of ignition appeared to be a fault in the light fitting igniting the diffuser, which
eventually fell out of the light and onto the carpet below, burning away completely
(apart from the metal clips) and leaving only the carpet burning. This would explain
why the crews reported that the fire was easy to extinguish. However, this still did
not explain why this relatively small fire had produced such heavy sooting and so
quickly. We took away a large sample of un-burnt carpet and 2 identical diffusers

from neighbouring lights with a view to re-creating the sequence of events.

Product Information

Carpet

The dark red pile was identified as all synthetic, e.g. acrylic/polyester type. The
construction appeared to be of the twisted pile/tufted type and the loose woven
backing was also all synthetic with a latex binding adhesive. When tested as a
floor covering the sample did not appear to promote rapid flame spread across its
pile surface but could continue to burn where ignited. Only moderate smoke was
produced. It is my opinion that, if fully tested using the method in BS 4790, it would
be likely to achieve a 'Low radius or Medium radius of effects of ignition'. It is likely

to be easier to burn than, say, an 80% wool: 20% nylon pile carpet.

| note that Approved Document B (AD B) to the Building Regulations (see 4.11 and

4.20 below) makes no specific recommendations in respect of floor coverings.

Lighting Diffuser

The open grid waffle-type diffuser (see photo 6) was identified as all thermoplastic
— most likely polystyrene; there was no evidence of PVC material or
polycarbonate. The sample had no resistance to ignition. Once heated or ignited,
the material softened and flowed forming molten flaming drips that spread flame

downwards. Large amounts of black smoke were produced during burning.

Part B2 of the Building Regulations is concerned with internal fire spread (linings).
Information provided in section B2 of AD B provides details of the requirements for
materials used in respect of resistance to ignition and rate of fire growth (see
extracts provided in Appendix A to this report). A lighting diffuser normally forms
part of the ceiling lining but they are given special attention in AD B and are not

required to meet the same classification for surface spread of flame as the ceiling
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lining itself. Appendix A of AD B describes a fire testing process for thermoplastic
materials that can result in a classification of TP(a) rigid or flexible, or TP(b) i. or ii.,
with TP(a) being the most favourable in terms of restricting fire spread and growth.
Based on the descriptions of the testing process given in AD B, | would not expect
this lighting diffuser to meet the test requirements to satisfy TP(a) rigid.
Furthermore, as it is not a polycarbonate sheet, | would not expect it to meet the
test requirements to satisfy comply with TP(b) i. Compliance with TP(b) ii. depends
on tests using a 3 mm thick solid test specimen that burns when tested at a rate
not exceeding 50 mm per minute. We do not have a 3mm thick sample of the
material used available to us for fire testing but, given my observations of the fire
tests that we did conduct, | would not expect it to comply with the requirements for
TP(b) ii.

It is clear that the requirements in AD B have been included as a means of
restricting the growth and spread of fire in parts of the building used for escape.

Further information is given from paragraph 4.20 below.

We noted that the ceiling layout in the corridor of the sheltered housing block
complied with Table 11 and Diagram 27 in AD B, as the area of each diffuser was
small (0.25m?) and at least 3m away from neighbouring diffusers. In this respect,

the arrangement at the premises appeared to be reasonably compliant.

Test Burns (For photographs, see Appendix C)

Two test burns were carried out. The first took place in the base of the drill tower at
the local fire station on the day of the fire and was intended as a quick test to

confirm that the assumed sequence of events was possible.

The second test burn was carried out in the hot fire unit at the Service’s Training
Centre. It was intended to better simulate the circumstances at the premises and

was allowed to burn for longer to investigate how much debris was left.

Test Burn 1 — Fire Station

A diffuser was balanced across 2 crates approximately 1m high above a section of
carpet from the premises (see photo 7). The diffuser ignited readily using a
blowtorch and started giving off thick black smoke almost immediately. It then
started to drop flaming droplets of molten plastic within 20 secs which ignited the

carpet below (see photo 8). The area quickly became uncomfortable to be in due
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to the smoke produced and the camera was left recording while we moved outside.
After 4 mins 10 secs, the diffuser had melted sufficiently to drop out of the light
fitting to the floor, where it continued to burn easily. However, there was minimal
fire spread, confirming that the carpet made little contribution to fire growth. After
approximately 6 mins the fire was extinguished as the drill tower had not been
prepared for a live burn of any significance. Due to the early intervention, there

were remnants of unburnt/partially burnt diffuser in the debris (see photo 9).

Test Burn 2 — Training Centre

The second burn was set up in a metal shipping container, simulating a section of
corridor (see photo 10). The doors were open at the end furthest from the test
area. The diffuser was hung between 2 chains at approximately 2.1m high and
another section of carpet was placed underneath. Again it ignited readily, despite
only using a match. The video camera placed inside the unit, but within 2 mins of
the diffuser being ignited, the conditions were too uncomfortable to stay due to the
airborne particles being generated by the fire. The camera was moved outside the

unit for the remainder of the test.

Similar to the first test burn, flaming droplets started falling at approximately 17
secs, with the diffuser falling to the floor after about 4 min 30 sec. This footage
shows the large quantity and poor quality of smoke very well (see photo 10), and
supports the evidence from the incident. The fire was eventually extinguished
approximately 15 mins after ignition. As reported by the crews at the incident, the

fire was easily extinguished, using a short spray of water from a hosereel.

The carpet looked very similar to that from the incident, containing little debris

except the metal clips from the edge of the diffuser (see photo 11).

Legislation & Guidance

Building Regulations (see Appendix A)

The first set of national building standards were introduced in 1965, called The
Building Regulations 1965. A major overhaul of these standards occurred in 1985
and the new Building Act 1984 was introduced on 11 November 1985, along with
the first set of supporting Approved Documents. Therefore, when this premises
was built in 1985, it is likely that the guidance we are using today, in the form of

Approved Documents, did not exist.
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| have been unable to view the standards applicable at the time the premises was
built to see what was required, if anything, in respect of surface spread of flame.
However, Table 10 in the current version of Approved Document B' (AD B)
requires the surface linings of walls and ceilings in common areas of blocks of flats
to be National class 0 or European class B-s3, d2. Note 4 of this table states
“When a classification includes ‘s3, d2’, this means that there is no limit set for

smoke production and/or flaming droplets/particles”.

AD B does allow the use of some thermoplastic materials which cannot meet the
performance required by Table 10 in some instances. This includes lighting
diffusers in suspended ceilings, subject to limitations given in paragraphs 6.13-
6.15, along with Table 11 and Diagram 27. There is no limit on the use of
thermoplastics which, when tested, are found to meet the requirements of a
standard referred to as TP(a), whilst some limitations exist on those tested as

TP(b). No other thermoplastics may be used.

In the introduction to section B2 of AD B, it is stated that it is the Secretary of
State’s view that “...the requirements of B2 will have been met if the spread of
flame over the internal linings of the building is restricted by making provision for
them to have low rates of surface spread of flame and, in some cases, to have a
low rate of heat release, so as to limit the contribution that the fabric of the building
makes to fire growth.” The paragraphs that follow refer to the choice of materials
for walls and ceilings and explain how they can affect the spread of a fire and its
rate of growth. It also states that this is particularly important in circulation spaces
where rapid spread is most likely to prevent occupants from escaping. The same
paragraph states that the document does not give detailed guidance on other

properties such as the generation of smoke and fumes.

Evidence from the incident at the premises shows that a small fire ignited by a light
fitting, which did not spread beyond the item first ignited (the plastic diffuser), was
able to seriously compromise the means of escape, rendering it unusable to
residents in the block. This was entirely due to the generation of smoke and fumes
from a very small fire. This is contradictory to the information given in AD B and
appears to be outside of the type of incident considered by the authors of the

current version of AD B.

! (2006 edition with 2007, 2010 and 2013 amendments)
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Paragraph B2.ii states “The provisions do not apply to the upper surfaces of floors
and stairs because they are not significantly involved in a fire until well developed
and thus do not play an important part in fire spread in the early stages of a fire

that are most relevant to the safety of occupants”.

Evidence from this and other similar incidents would suggest that these assertions
are not correct. If a floor covering made from materials more flammable than was
the case at the premises were to be used in the circulation area, it is quite
conceivable that it would be possible to generate a similar volume of smoke and

fumes.

LACORS guide: Housing — Fire Safety (see Appendix B)

This guide also refers to the same National and European classes as AD B. It
recommends only class 0, B s3 d2 for use in escape routes and stairways. It lists
thermosetting plastics as class 3, which are not acceptable on escape routes and
stairways. No relaxation is given for limited use in certain circumstances, unlike AD
B.

Industry Engagement

A representative of the Lighting Industry Association was contacted. Their
representative informed us that their organisation has been concerned about the
issue of polystyrene diffusers for some time. Some 12-15 years ago a company
called Insuclear attempted to get Approved Document B amended to only allow
polycarbonate and PVC diffusers, which are self-extinguishing. However, there

was deemed insufficient evidence at the time to justify this proposal.

Despite concerns from respondents at the consultation stage, the recent revision
of AD B actually saw a relaxation on the restrictions of the use of acrylic and
polystyrene diffusers on the grounds that the fire safety track record for luminaires
found that they are safe and that the improved light transmission factors with these
materials would contribute to energy savings in buildings. Therefore, it is likely that

these types of diffusers are very common in means of escape.

Fire & Rescue Experience

During the course of our investigation, brief details of the incident at the premises
were circulated to other UK Fire & Rescue Services via the CFOA Communities.

Several responses were received from a number of Services, relaying details of
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similar incidents. Of particular note was an incident in Devon & Somerset, where a
very similar fire was captured by in-situ CCTV footage. In the video, a light fitting
can be seen flickering, shortly followed by burning droplets of plastic from the
diffuser, shortly after which the picture is obscured by rapidly spreading smoke. A

copy of the CCTV footage is included in Appendix D to this report.

Conclusions

The issue under investigation here was how a fire in a ‘sterile’ means of escape
route could generate so much smoke and fumes so quickly as to prevent
occupants from making their own escape unaided. Having ascertained the most
likely sequence of events, it was important to determine whether a similar incident
could occur in a similar premises built in accordance with current Building
Regulations guidance. Furthermore, are there any lessons to be learnt in the

thousands of similar premises currently in use today?

The availability of escape routes in the event of a fire is governed by a number of

things:

The assumption that fires will only occur in areas other than the escape route
by:
a. limiting the fire loading in the escape route; and

b.  minimising ignition sources in the escape route.

Providing fire resistance between the fire and the escape route.

In the case of this recent fire in East Sussex, a light fitting in the escape route was
the source of ignition and the fire was spread in a localised area by the diffuser
and sustained by the carpet. Although AD B places some restrictions on diffusers
by limiting the acceptable rate of fire growth of the product, it places no limitation
on smoke production and/or flaming droplets/particles, which were the main issues
in this incident. Both the lighting and the carpet are not subject to any limitations
under AD B, and it must be noted that in this instance the carpet involved actually
had a limited rate of burning. If this were not the case, the situation could have

been significantly worse.

Polystyrene type thermoplastic diffusers are still available and in wide-spread use
today in a variety of premises. Some websites list them as not suitable for use in

means of escape, but with no explanation as to why.
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Recommendations

East Sussex Fire & Rescue Service recommends that the following actions be

taken:

Share the evidence from this incident with the BRE to encourage further research

of the issue. A copy of the report has been sent to David Crowder at BRE.

Share the evidence from this this incident with DCLG to encourage a review of
Approved Document B to ensure this situation does not continue to be supported
in new build/altered premises. A copy of the report has been sent to Brian Martin at
DCLG.

Share the evidence from this this incident with colleagues in other Fire & Rescue
Services via CFOA Communities to disseminate through education and advice for
responsible persons undertaking fire risk assessments under the RRO. A copy of
the report has been posted to the CFOA Communities, with a link to the Black

Museum (see below).

Add the incident to the Black Museum Website:-

http://www.esfrs.org/blackmuseum/fluorescentLight.shtml

A Black Museum article has been added to the web site and a copy of the

associated video footage has been included.
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APPENDIX A — EXTRACT FROM APPROVED DOCUMENT B

(2006 edition with 2007, 2010 & 2013 amendments)

B2

Guidance

Performance

In the Secratary of State's view the Requiremeants
of B2 will be mat if the spread of flame over tha
internal linings of the building is restricted by
making provision for them to have low rates of
surface spread of flame and, in some cases, to
have a low rate of heat releass, so as to limit the
contribution that the fabric of the building makes
to fire growth. In relation to the European fire tests
and dlassification systam, the requiraments of B2 will
be met if the heat released from the internal linings
is restricted by making provision for them to have
a resistance to ignition and a rate of fire growth
which are reasonable in the circumstances.

The extent to which this i necassary is dependent
on the location of the lining.

Introduction

Fire spread and lining materials

B2Z.i The choice of materials for walls and
ceilings can significantly affect the spread of a
fire and its rate of growth, aven though they are
not likely to be the materials first ignited.

It is particulady important in circulation spacas
where linings may offer the main means by which
fire spraads and where rapid spread is most likaly
to prevent occupants from ascaping.

Several properties of lining materials influenca
fire spread. These include the ease of ignition
and tha rate at which the lining material gives off
heat when buming. The guidancs relating to the
European fire tests and classification provides for
control of intemal fire spread through control of
these proparties. This document doas not give
detailed guidance on other properties such as
the generation of smoke and fumas.

Floors and stairs

BZii The provisions do not apply to the upper
surfaces of floors and stairs because thay are not
significantly involved in a fire until well developad
and thus do not play an important part in fire
spread in the early stages of a fire that are most
relevant to the safety of occupants.

However, it should be noted that the construction
of some stairs and landings is controlled undear
Section 5, paragraph 5.19 and in the case of
firefighting stairs, Section 17, paragraph 17.11.

Other controls on internal surface properties

BZ.iii There is also guidance on the control of
flarme spraad inside buildings in two other Sactions.
In Section 8 there is guidanca on surfaces exposed
in concealed spaces above fire-protecting
suspendead cailings and in Saction 10 on enclosuras
to above ground drainages systam pipes.

Mote: External flame spread is dealt with in
Sactions 12 to 14; the fire behaviour of insulating
core panels used for internal structures is dealt
with in Appeandix F.

Furniture and fittings

B2.iv Furniture and fittings can have a major
effect on fire spread but it is not possible to
control them through Building Regulations and
they ara not dealt with in this Approved Docurment.
Fire characteristics of furniture and fittings

may be controlled in some buildings under
legislation that applies to a building in use,

such as licensing conditions.

Classification of parformance

BZv Appendix A describes the diferent classes
of parformance and the appropriate methods of
tast (sae paragraphs 7 to 20).

The National classifications usad are based on
tests in BS 476 Fire tests on bulding materials
and structures, namely Part 6: Method of test for
fire propagation for products and Part 7: Method
of tast to determine the classification of the
surface spread of flame of products. However,
Part 4: Non-combustibility test for matenals and
Part 11: Method for assessing the heat emizsion
from building products are also used as one
method of meeting Class 0. Other tests are
available for dassification of themoplastic
materials if they do not have the appropriata
rating under BS 476-7 and three ratings, refermad
to as TP{a) rigid and TR{a) flaible and TPL),

are usad.

The European classifications are describad

in BS EM 13501-1:2007, Fire classification of
construction products and buikding elerments,
Part 1 - Classificalion using data from reaction
to fire tasts. They are basad on a combination
of four Europaan test methods, namely:

#+ BSEN IS0 1182:2002 Reaction to fire tests
for buiiding products — Non combustbiity test

+ BS EN IS0 1716:2002 Rsaction to fire tests
for builkding products = Determination of the
oross calonfic value;

« B3 EM 138232:2002 Reaction to fire tests

for building produects — Building products

excluding fioorings exposed to the tharmal

attack by a single burning itam; and
# BS ENM IS0 11925-2:2002, Raaction to fire

tasts for buillding products. lgnitability

when subjected to direct impingement of flame.
For some building products, there is currently no
genarally accapted guidance on the appropriata
procadurs for testing and classification in
accordance with the harmonised European fire
tests. Until such a time that the appropriate
European test and classification mathods for these
building products are published, classification
may only be possible using existing national
tast methods.

Tabla AB, in Appandix A, gives typical parformances
ratings which may e achieved by some generic
materials and products.

Waolums 2 - Bulidings other than dwellinghousas
B2

Approved Document B [Fire safsty)
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B2

Section 6: Wall and ceiling linings

Classification of linings

6.1 Subject to the variations and specific
provisions described in paragraphs 6.2 to 6.16,
the surface linings of walls and ceilings should
mesat the following classifications:

Table 10 Classification of linings

Matlonal
class ™

Loc-ation Eurcpaan

Clags M

Smal rooms Bof area 3
niot mona than:

a. 4 In rasidental
accommiodation

b 30 In non-residential
accommicdation

D=2, d2

Crttar roome B 1
including garages)

Clrculation Spaces
within cwalings

G52, d2

Orihar cinzulation spaces, o B-52, 42 ®
Including the common araas

af plocks of Tlats

Notes:

1. Sea poragraph B2.v.

2. For maaring of reom, ses definition in Appendix E.

3 The National classifications do nict sutornaticaly equats with
e squivalant classifications in the Eurcpaan column, thendiors,
mulﬂﬂ cannot bypically assums a Europaan class, unkss they

basn tested accordingly.

4. When o clessificabion nclades 's3, 42, this means that thers is ro
imit set for smoks production andfor flaming dropletsfparticl es.

5 Walcowerngs which corform 1o BS EN 15402:2007 Decorafive
walizovarings —ml and panal form products, which achies
ot Isast Closs G 23,d2 ond ere bonded 1o o Clhes &2.53 d2
subsirate wil ako be mcceplabla.

Definition of walls

6.2 For the purpose of the parformanca of wall
linings, awall includes:

a. the surface of glazing (excapt glazing in
doors); and

b. any part of a ceiling which slopas at an angla
of more than 70° to the horizontal.

But awall does not include:

c. doors and door frames;

d. window frames and frames in which glazing
is fitted,

a. architraves, covar moulds, pictura rails,
skirtings and similar namow members; or

f. fireplace surrounds, mantle sheles and
fitted furnitura.

Drefinition of ceilings

6.3 For the purposes of the parformance of
cailing linings, aceiling includes:

the surface of glazing;

b. any part of a wall which slopes at an angle of
70° or less to the horizontal;

c. the underside of a mezzanine or gallery; and

d. the underside of a roof exposed to the
room below,

But a ceiling does not includes:
a. trap doors and their frames;

f. the frames of windows or rooflights (sea
Appaendix E) and frames in which glazing
is fitted; or

q. architraves, cover moulds, pictura rails,
exposaed beams and similar narrow mambears,

Variations and special provisions

Walls

64  Parts of walls in rooms may ba of a poorar
parformance than specified in paragraph 6.1 and
Tabla 10 {but not poorar than Class 3 (National
class) or Class D-53, d2 (European class)),
provided the total area of those parts in any one
room does not excead oneg half of the floor area
of the room; and subject to a maximum of 20m?
in residential accommodation and 60m? in non-
residential accommodation.

Fire-protecting suspended ceilings

6.5 Asuspendad ceiling can contribute to the
ovearall fire resistance of a floorceiling assembly.
Such a ceiling should satisfy paragraph 6.1 and
Tabla 10. It should also meet the provisions of
Appandix A, Table A3,

Fira-resisting ceilings

6.6 Cavity bamiars are neadead in some
concaaled floor or roof spaces (see Section 9);
however, this nead can b reduced by the use of
a fire-rasisting cailing below the cavity. Such a
cailing should comply with Diagram 25.

Rooflights

6.7 Rooflights should meet the relavant
classification in 6.1 and Table 10. Howeaver plastic
rooflights with at least a Class 2 rating may

be used whera 6.1 calls for a higher standard,
provided the limitations in Table 11 and Tabla 18
are obsarved.

Nota: Mo guidanca is currently possible on the
parfommancs requiramants in the Europaan firs
tasts as thers is no genarally acceptad test and
classification procedura.

Special applications

6.8  Any flexible membrane covering a
structura (other than an air supportad structurs)
should comply with the recommendations given
in Appendix A of BS 7157:1080.

Approved Document B [Fire safety) Volume 2 - Bulldings other than desllinghouses
i}
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B2 WALL AND CEILING LININGS

6.8 Guidance onthe use of PTFE-based
materials for tension-membrane roofs and
structures is given in a BRE report Fire safety
of PTFE-based matenals used in buildings
(BR 274, BRE 1904),

Thermoplastic materials
General

6.10 Themoplastic materals (sae Appendix A,
paragraph 17)which cannot meet the peformancs
given in Table 10, can neverthaless be used in
windows, rooflights and lighting diffusars in
suspanded ceilings if they comply with the
provisions described in paragraphs 6.11 to 6.15.
Flexible thermoplastic materal may be used in
panals to form a suspended ceiling i it complies
with the guidance in paragraph 6.16. The
classifications used in paragraphs 6.11 10 6.6,
Table 11 and Diagram 27 are explained in
Appendix A, paragraph 20.

Mote: Mo guidance is cumantly possible on tha
parformance requiraments in the Europeaan fire
tests as thera is no ganerally accepted test and
classification procedurs.

Windows and imternal glazing

6.11 External windows to rooms (though
not to circulation spaces) may be glazed with
themoplastic materials, if the material can be
classified as a TP|a) rigid product.

Imternal glazing should maet the provisions in
paragraph 6.1 and Table 10 above.

Mote 1: A "wall” doas not includa glazing in a
door (see paragraph 6.2].

Mote 2: Attention iz drawn to the guidance on
the zafety of glazing in Approved Docurnent M
Glazing — safety in ralation to impact, opaning
and cleaning.

Rooflights
6.12 Rooflights to rooms and circulation spacas

fwith the excaption of protected stairways) may
be constructed of a thermoplastic material if:

4. the lower surface has a TPa&) (rgid) or TRE)
classification;
b. the size and disposition of the rooflights

accords with the limits in Table 11 and with
the guidanca to B4 in Tables 17 and 18.

Lighting diffusers

6.13 The following provisions apply to lighting
diffusars which form part of a ceiling and are not
concemed with diffusers of light fittings which

are attached to the soffit of, or suspended
benaath, a ceiling (see Diagram 26).

Lighting diffusars ara translucant or opan-
structurad alaments that allow light to pass
through. They may be part of a luminaire or
used below rooflights or othar sources of light.

Diagram 26 Lighting diffuser in relation
to ceiling

Sas paran1d

#. IFFUSER FORMENG PART OF CEILING

A

Calling

b DIFFLISER IN FITTING BELOW AND NOT FORMING
FART OF CHLUING

]

!
Callng

< 000N

6.14 Themoplastic lighting diffusers should not
ba usad in fire-protacting or fire-resisting ceilings,
unless they have bean satisfactorily tested as
part of the ceiling systam that is to be usad to
provide the appropriata fire protaction.

6.15 Subject to the above paragraphs, ceilings
to rooms and circulation spaces (but not protectad
stairways) may incorporate themmoplastic lighting
diffusers if the following provisions are obsarved:

a Wall and cailing sufaces exposad within the
space above the suspended ceiling (other
than the upper sufaces of the themoplastic
panels) should comply with the genaral
provisions of paragraph 6.1 and Table 10,
according to the type of space baelow the
suspendead ceiling.

b. If the diffusars am of classification TP{a) frigid),
thara are no restrictions on their extant.

c. If the diffusers are of classification TP(b), they
should be limited in extent as indicated in

Table 11 and Diagram 27.

Suspended or stretched-skin ceilings

6.16 The cailing of a oom may be constructed
either as a suspended or as a stretchad skin
membrane from pands of a themoplastic
material of the TP{a) fleible classification,
provided that it is not part of afire-resistin:g
cailing. Each panal should not excesd 5m= in
area and should be supported on all its sides.

Voluma 2 - Bulidings othar than dwellinghouses
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WALL AND CEILING LININGS B2

Table 11 Limitations applied to thermoplastic rooflights and lighting diffusers
in suspended ceilings and Class 3 plastic rooflights

Minilmum Use of space below Maximum area of Max total area of Minimum separation
classication of the diffussrs or  &ach diffuser panel or diffusar panals distance batwsen
lowiar surfacs rodllight raoflight © and rooflights as diffuser panals or
(ms parcantage of Thoor roodlights ™
area of the space In {m)
which the calling Is
Iocated (%)
= Any except Mo It # Wi it Mo Irnit
pratastad stalray
1 GO A distence equal to the
largest plan dimension
of tha et diffuser ar
D-53, 0z Rooms m.jl:':gw am g e Y
ar Class 3 @
B B0 14 am
or TRE)
Circulation spacss scept 6 151 8
protectad stalnasys
Hobas:

1. Smakr panck can b goupsd bgethor provicid Tt e cvaral sz of e o snd e Space: boiwean ofa §eup Bnd any otheds soisfias e dimensins shown n
Dllag rami 27 or 27k

Lighting difusors of TRja) Sasibla raling should be resiroted 4o paneds of nol moss than ame sach, ssa pamgraph .16

Thera arzna Imits on Class & matorial in small mome. Ses paragaph £.1, Tabla 10

Tha minkmum Sepamston bekwoen sach panol should Ba main ined. Thessfom, i s0me cEes f may notakn be pussiol b uss the mrimam iquotad.
Claexs 8 ¢ D=5, 02 wooligits b mooms in indusinial and other non-residential porpass b qpaced 1200mmia vk e roolighis are @eeny disrizuted
ammm“mmﬂnmdmr\mﬂ g et h

Thits bk 15 notredeant 1o products which mesd B prosions in Tabis 10

" papm

Diagram 27 Layout restrictions on Class 3 plastic rooflights, TRP{b) rooflights and
TPib) lighting diffusers

Sea Tabla 11 Sm masirnuam dimersion
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| P | | B’ ls maxmT 208 |
I p I of diffuzer or reoilight in amy
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I 4 | I < |
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I S [y S—— T o I
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between groups of panels Pane of diffuser
ar raaflight
[y T —_—
| < d ol of
. [ # | Separated groups
| P | | I | parels or rooflights
| | ——
Motas:
A Upper and |owsr surface of SLEpended caling, betasan plastic pansls, to comiply with paragraph 5.1
b Mo restriction on CGlass 2 rocflights In smiall rooms
¢ Sea MNobks 5 to Table 11
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B PERFOBMANCE OF MATERIALS, PRODUCTS AND STRUCTURES

Method of test to defeymine the dassification

of the surface spraad of fame of products under
which materials or products are classified 1, 2,
3 or 4 with Class 1 baing the highast.

Under the European classifications, lining
systems are classified in accordance with BS EN
13501 -1:2007, Fire dassification of construction
products and bulding elements, Part 1 -
Classification using data from reaction to fire tests.
Materals or products are classified as A1, A2, B,
Z, O, E or F with A1 being the highest. When a
classification indudes “=3, d2°, it means that
thera is no limit set for smoke production andfor
flaming droplets/particles.

12  To restrict the use of matarals which ignite
aasity, which have a high rate of heat release and/
orwhich reducs the time to flashover, maximum
accaptable "fire propagation” indices are spacified,
whera the National test methods ara being
followed. These are detarmined by refarancs to
the method specified in BS 476-6:1981 or 1920
Method of tast for fire propagation of products.
Index of parformance (I relates to the overall test
parformance, whereas sub-index {i1) is derived
from the first thres minutes of test.

13 The highest Mational product performancea
classffication for lining materials is Class 0. This
is achieved i a material or the surface of a
composite product is eithar:

4. composed throughout of materials of limited
combustibility; or

b. aClass 1 material which has a fire propagation
index (Ij of not mors than 12 and sub-index
{i1) of not mora than 6.

Mote: Class 0 is not a classification identified in
any British Standard test.

14  Composite products defined as materials
of limited combustibility (see paragraph 9 above
and Table A7) should in addition comply with
the test requirement appropriata to any surface
rating specifiad in the guidanca on requirameants
B2, B2 and B4.

15  The notional performance ratings of
certain widaly used generic materials or products
ara listed in Tabla A8 in terms of their parformanca
in the traditional lining tests BS 476 Parts 6 and
T or in accordance with BS EN 13501-1:2007,
Fira clazsification of construction products and
buniiding efements, Part 1 - Classification wsing
data from reaction to fire tests.

16  Results of tests on proprietary materials
ara frequently given in literature available from
manufacturars and trade associations.

Any reference used to substantiate the surface
spread of flame rating of a material or product
should be carafully chackad to ansure that

it iz suitabla, adequate and applicable to tha
construction to b usad. Small differences in
detail, such as thickness, substrate, colour,
form, fikings, adhesive ete, may signifizantly
affect the rating.

To reduce the testing burdan on manufacturars,
BS EN 13228 Reaction to fire tests for building
products = conditioning proceduras and ganeral
rules for the selection of standard substrates,
defines a number of standard substrates that
preduce test results representative of diffarent
end use applications. The standard substrate
salected for testing should take account of tha
intended end use applications (field of application)
of the product and represent end use substrates
which have a density of at least 75% of its
nominal density. The reaction to fire classification
achieved during testing is only valid when tha
preduct is used within this field of application
i.e. when the product is fixed to a substrate of
that class in its end usa.

Standard substrates include, Gypsum plastarboand
(BS EM 520) with a density of 700+/-100 Kg/m®,
Calcium silicate board (BS EN 14306) 870 +/-50
Kig/m® and Abre coment board 1800+/-200 Ka/m?,

Mote: Standard calcium silicate board is not
represantative of gypsum plasterboard end use
idue to the paper layar], but woulkd be epresantative
of most gypsum plasters fwith densities of mora
than 680 Kg/m?). Classifications based on tests
using a plasterboard substrate would also be
acceptable for products bonded to a gypsum
plaster and usa substrate.

Thermoplastic materials

17 Athermoplastic material means any
synthetic polymeric material which has a softening
point balow 200°C if tested to B2 EN 150 306:2004
meathod A120 Plastics - Thermoplastic matanals
= Datarmination of Vicat softening temperature.
Spedmens for this test may ba fabricated from
the original polymer where the thickness of
material of the and product is less than 2.5mm.

18  Athermoplastic material in isolation can not
ba assumed to protect a substrate, when used as
a lining to awall or ceiling. The surface rating of
both products must therefore mest the required
classification. If however, the thermoplastic
material is fully bonded to a non-themoplastic
substrate, then only the suface rating of the
composite will nead to comply.

19  Concassions are made for themmoplastic
materials used for window glazing, rooflights and
lighting diffusers within suspandad ceilings,
which may not comply with the criteria specified
in paragraphs 11 omsards. They are described in
the guidancs on requiremants B2 and B4.

20 For the purposes of the requiremeants B2
and B4 thermoplastic materals should either bea
used according to their dassification 0-3, undar
the BS 478 Parts 6 and 7 tests as described in
paragraphs 11 onwards, {if they have such arating),
or they may be classified TP(a) rigid, TPia) flaxible,
or TRib) according to the following methods:

Wolume 2 - Bulkdings other than dwellinghousas
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PERFORMANCE OF MATERIALS, PRODUCTS'AND STRUCTURES B

TP{a) rigid:
i. rigid solid PVC shaet;

ii. solid (as distinct from doubla- or
muttiple-skin) polycarbonate sheet at
least 3rmm thick;

iii. multi-skinned rigid shest madea from
unplasticised PVC or polycarbonate
which has a Class 1 rating when testad
to BS 476-7:1971, 1887 or 1997, or

iv. any cther rigid thermoplastic product, a
spacimen of which (at the thickness of
the product as put on the market), whan
tested to BS 2782-0:2004 Method 5084
Rate of burning, Laboratory method,
performs so that the test flame extinguishes
befora the first mark and the duration of
flarning or afterglow does not excead 5
seconds following removal of the burnar.

TP{a) flexible:

Flexible products not more than 1mm thick
which comply with the Type C requirements

of BS 5867-2:1080 Specification for fabrics for
curtains and drapas - Flammability reguiraments
whan tested to BS 5438:1080 Methods of fest
for flammability of taxtile fabrics when subjected
to a small igniting flame applied to the face or
bottom edge of vartically onanted specimens,
Test 2, with the flame applied to the suface of
the specimens for 5, 15, 20 and 30 seconds
respactivaly, but excluding the deansing
procedurs; and

TPR{k):

i. rigid solid polycarbonate sheet products
less than 3mm thick, or multiple-skin
polycarbonate sheat products which do
not qualify as THRa) by test; or

ii. other products which, when a specimean
of the material between 1.5 and 3mm
thick is tested in accordance with BS
2782-0:2004 Method 5084, has a rate
of buming which does not exceead
s0mm/minute.

Mote: If it is not possible to cut or machine a
amm thick specimen from the product then a
amm test specimean can be moulded from the
same material as that used for the manufacturs
of the product.

Mote: Curmently, no new guidance is possible on
the assessment or classification of themoplastic

miaterials under the European system since thera

is no generally accaptad Eurcpaan test procedurs
and suppoting comparative data.

Fire test methods

21 A guide to the various test methods in
BS 476 and BS 2782 iz given in PD 6520 Guide
to fire test methods for bulaing materials and
elemeants of construction (available from the
British Standards Institution).

A guide to the development and presantation of
fira tests and their use in hazard assassment is
given in BS 6336:1008 Guide to developmeant
and presentation of fire tests and their use in
hazard assessment.
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APPENDIX B — EXTRACT FROM LACORS GUIDE

rooms in HEAOS should be marked *Fire door keep
shut’ {s2e figure C3). Doors to cupboards, stores and
boller rooms opening onto the escape route should be
marked "Fire door keep locked shut'. These provisions
can be relaxed in normal-risk shared houses.

27.6 where fire safiety signs are prowided they should be In

accordance with BS 5499 and the Health and safety
(safety signs and Signals) Requlations 1996.

27.7 To comply, directional signs must be pictographic

{zee examples C7 and CE below). The pictogram

can be supplemented by text to make the sign easily
undersiood, but t cannot contain only text. “Pcogam
only” and ‘pictogram with text’ sign types should not be
mimed In the same premises. Whilst aither type of sign is
acceptable, the pictogram with text style {figure C7) s
thawght to be more readily understood,

Figure C7: Directional escape sign (pictogram with text)

Figure C8: Directional escape sign (pictogram only)
=

Figure C9: Motice for fine resisting doors

27.8 where the rek Is such that directional sigre indicating

the escape route are considered necessary, they should
meet the following criterla:

« they should provide clear, unambiguows information
to enzble people to safely keave 2 bullding in an
emergency;

= gely escape route sign shoulkd, wher necessary,
gither Incorporate or be accompanied by a directional
arrowy [armows should not be wsed on their cwnlk

+ In long or complex escape routes, signs should be

positioned so that a person escaping will abways
have the next escape route sign in sght;

28.

28

—_

= signs should be fixed abowe the door In the direction
of escape and not be fixed to doors, as they will not
be visible If the door s open:

= signs mounted above doors should be at a height of
between 2m and 2.5m above the floor:

= signs on walls should be mounted betwesn 1.7m
and 2m above the floor:

« mounting helghts greater than 2.5m may be usad
for hanging signs {for example in large open spaces
or for operational reasons) but care should be taken
to ensure that such signs are both conspicuous and
legible. In such cases larger signs may be necossany

= slgns within the same premitses should follow 2
consistent design pattern or scheme throughout: and

= signs should be sited at the same height througihout
the escape route, as far as 5 ressonzbly practicable.

surface finishes

In the early stages of a fire, the safety of 3 bulldings
occupants can be affected by the properies of surface
linings and the finishes of walks, celings and soffits,
Rapid spread of flame across surfaces allows the fire
to spread more quickly through the bullding, thereby
redudng the time for escape. This Is of pariicular
concerm in escape rowtes, espacially in single staircase
buildings. Arson s a particular problem in this respect:
fires started deliberately can be particularly dangemous
because they generally develop much faster. In multl-
ocoupancy bulkdings they are often started In escape
routes, 35 access s more exslly gained to these areas

28.2 In single household occupancy and some shared

houses where the oocuplers have exdusive control
of the escape route, the risk may be kow. No specific
measures will therefore be required In respect of
surface finishes. However, good practice would be
to reduce the risk further by avolding combustible
surface finishes within the escape route.

28.3 In multiple-oocupancy bulidings the risk s usually

higher. Combustible surface finshes should not be

permitted within the escape route and should, as far

a5k practicable, ako be avoided In other locations.

Howeewver, In some HMOs the risk may be lowersd by

other fire precautions, such as in:

= twio-storey bulldings with suitable escape windows
from all risk rooms (see paragraph 14)%

= bulldings where there s 2 second stalncase or
secondany means of escape which meets cartain
standards (see paragraphs 17-18% and

housing - fire safety 31
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» bulldings with addithonal fire safaty measures such
a5 a3 water suppression system.

In such cases the premises may be considered lower
risk and the precautions outlined below In respect of
surface finishes and floor coverings could be varked
acoordimgly.

28.4 Materak are classifled for combustibility and surface
spread of flame by BS 476: parts & and 7 or under the

European system by B5 EN 13500-1.

28.5 Fre spread across surface fintshes s classifled as set
out In table C6 below, with class O belng the most
resistant and class 3 the least. Classes 0-3 (or A-D) are
sultable in multi-occupled residential accommodation,
but should be restricted In some locations. Table C6
outhines their suitability for different locathons within a

multi-pcoupled property.

Table C&: sultable classes of surface finish In
certain locations in mult-ocoupled residential
bulldings

Class 0, B 53, d2

These are non-combustible materak and materials
of limited combustibiity such as brickwork, concrete,
plasterboard and plastered finishes.

Accaptable in all locations including protected
routes, crculation routes, escape routes and
stalrways.

Class 1, Cs3, d2

These include timber, particleboard, hardboard and
surfaces covered with heavy flock wallpaper, provided
they have been treated with flame retardant matenak.
Acceptable in rooms.

Class 3, Ds3, d2

These Include those specified In class 1 with the
addition of thermosetiing plasths and surfaces
covered with polystyrene wall and celling ties.

Mot acceptable on escape routes and stalrways.
Acceptable in small rooms and parts of other rooms
if the total area does not exsceed more than one half
of the floor area up 1o a maximum of 20m?=.

Mot acceptable on escape routes and stalnways.

28.6 It Is very difficult to identify the dassiication of
exdsting coverings on-site unless the trade name of the
product can be traced. Table C6 lllustrates acceptable

32 housing - fire safety

locations for materiaks and products commonky
encountered.

28.7 Multiphe layers of gloss paint: surfaces may be found
where muliiple layers of gloss paint have been applied.
These surfaces may present a risk of fine spread.
Therefore 1t Is recommended that the paint is removed
from locations requinng a class 1 {or C 53, d2) or class
0{C 53, d2) classification. Proprigtary products may be
avallzble which can cover the paint, thereby providing
an acceptable dassification for the surface. These
should only be used subject to a satisfactory fire test
report but may not be suitable for areas subject to
heawy wear and tear,

29. Floor coverings

29,71 Foor covenngs throughout the protected route
{L.e. stairways, hallwzys, landings and lobbles) of all
categories of HMO should conform to low radius of
fire spread (up to 35mm} when tested In accordance
with BS 4790 or the European equivalent. it is good
praciice to adhere o this In 2l categories of HMO,
although In lower risk shared houses this requirement
may be relaxed.

29.2 B5 5287 Specification for assessment and labelling of
textlle floor coverngs tested to BS A790 specifies how
these tested floor coverings should be labelled.

29.3 It Is, of course, difficult fo assess existing floor
coverings in HMIOs unless the suppliermanufaciurer
can be traced. As a general guide for extsting Grpats,
those comprising a mix of 8B0% wool and 20%
synthetic fibre (commanly referred to a5 BO20 carpets)
will comphe hzny vinyl, inoleum and laminate floor
covenngs may not be suitable and will need replacing.

29.4 when considering the sultabilty of new floor
cowvenngs for protected rowtes It 15 sufficent to
ensure they are labelled to BS 5287 or the Eurcpean
equivalent as low radius of fire spread {up to 3Smm).
suppliersimanufacturers will be abke to wertfy this for
otheraise).

30. Speclal provisions relating to "back-to-back’
houses

30.7 In ceram areas of the country there remalin 2
significant number of "back-to-back’ houses. These
typlcally back directly onto one another at the party
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APPENDIX C - PHOTOGRAPHS

Photo 1 — Corridor immediately outside the
fire compartment

Photo 2 — Inside the fire compartment
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Photo 3 — Seat of fire and light fitting above

Photo 4 — Light fitting above seat of fire showing
heavy sooty deposits

Photo 5 — Neighbouring light fitting showing
diffuser in place
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! Photo 7 — Test Burn 1
Photo 6 Test set-up
Lighting diffuser used

Photo 8 — Test Burn 1
Flaming molten droplets

Photo 9 — Test Burn 1
Fire debris
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Photo 10 — Test Burn 2
Hot Fire Unit

Photo 11 — Test Burn 2
Test specimen
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APPENDIX D - DVD

Contents:

1. Test Burn 1 — Fire Station

2 Premises walk round

3.  Test Burn 2 — ESFRS Training Centre

4 CCTV footage — Devon & Somerset FRS

Report by:

Jo Fowler

Fire Engineer

Tel: (01323) 462404

Email: jo.fowler@esfrs.org

ESFRS Headquarters
20 Upperton Road
Eastbourne

BN21 1EU

Black Museum case for this incident available for public viewing at:

http://www.esfrs.org/blackmuseum/fluorescentLight.shtml
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