Argyll and Bute Council
CPD
February 2016

Loft Conversions and Domestic Extensions:
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Why are Building Standards relating to fire
important when dealing with domestic
buildings?

qusgow&aledonian

Universil University for the Common Good

¢ Scottish Fire and Rescue Service attended 10,629 primary fires in
2014-15.

¢ 52 percent were in dwellings (5,571).

Primary fies by tyge, Scotland, 2005-06 1o 2014-15
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Casualties & Fatalities
41 fatal fire casualties in 2014-15

31 of 41 were in dwelling fires(approx 76% ),
4 were in other building fires,

1in aroad vehicle

5 were ‘Other’ fires.

947 of 1,098 non-fatal fire casualties in 2014-15 occurred in
dwelling fires (86%).

(SFRS, 2015)
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s
Table 1

Number of fatal fires and deaths recorded in the RFL, 1996-2000 by the purpose group type of the
property in which they oceurred

Purpose group title Number of fatal fires Number of fire deaths

Residential—dwellings 32

Outdoor and other property
Residential—institutional
Shop and commercial
Residential other

Assembly and recreation
Storage and other

Industrial

Car parks

Not specified

All

(Holborna, Nolana & Golt, 2003)
P x100~86%
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2007 USA - home fires causing 84% of fire
deaths and 77% of the injuries

(NFPA, 2009)
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(SFRS, 2015).

Will this downward trend be sustained ?

ledonian

Table A: Top ten sources of ignition in accidental dwelling fires, 2013-14,
Scotland

Source of ignition NumberP | Percentage

Cooking appliance - Cooker incl. oven 1,836 | 39 percent
Cocking appliance - Grill/Toaster 444 9 per cent
Electricity supply - Wiring, cabling, plugs 378 8 per cent
Smoking related - Smaking materials 328 7 per cent
Cooking appliance - Ring/hot plate (separate appliance) 306 7 per cent
Cooking appliance - Microwave oven 204 4 per cent
Not known/other 169 4 per cent
Heating equipment - Heating/Fire 117 2 per cent
Candles 99 2 per cent
Other domestic style appliance —Washing machine 82 2 per cent

p-provisional

(The Scottish Government, 2014).
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The occupant characteristics in dwellings are wide
ranging and therefore impossible to quantify in building
standards. The guidance in the Handbooks assumes that
the occupants are capable of moving or being moved to

15/02/2016

a place of safety.

Glasgow Caledonian
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(BSD, 2015)
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Sequence of events
Early stages

both males and females

tend to misinterpret
ambiguous cues

males more likely to do so
and delay investigation.
The response of a female
may be delayed by
interaction with a male if
present.

eventually one of them
initiates investigative
activity. Both males and
females are likely to
investigate.

notice cues - ambiguous,
often hearing noises, smell

$

misinterpret , or ignore , or variation from this
discuss with anyone present. initial group of actions

is if smoke or the fire is
encountered directly.

If cues
persist

investigate to find the
source of the noise or
smell.
(Canter,1996)
University for the Common Good

leads to encountering smoke

within the ro
of fire origin

Glasgow Caledonian
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variability in the
likely response
sequence

fire dynamics

Outwith the room of
fire origin if the difference in the
smoke is spreading. roles

men/women,
occupant/neighbours.

people are still likely
to enter the room
where the fire is.
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If informed by someone who has returned
to say there is a fire, the tendency is to
check this information for oneself.

This may be more likely if males initially
receive a warning from females than vice
versa.

Apparently related to the role of the
individual in his/her own home and the
proximity of a fire.

More responsibility may be felt for the
safety of others who are likely to be present
and for the prevention of damage.

Glasgow Caledonian
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Tendency to continue investigation after
being informed, is particularly
characteristic of domestic as opposed to

other building/occupancy types.

University for the Common Good
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Females

more likely to warn others and wait for
further instruction (for example, if husband
and wife are both present).

Alternatively they will close the door to the
room of fire origin and leave the house.
More likely to seek assistance from
neighbours

GCU
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Males
Male occupants are most likely to attempt
to fight the fire.

Male neighbours are more likely to search
for people in smoke and attempt a rescue

University for the Common Good

Human Behaviour in domestic fires.

confirm
existence of
fire
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finding fire v
fighting fire

(Proulx, Cavan and Tonikian, 2006)

othes in winter
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risk factor if
the fire separates
family members.

families gather
and leave together
through same routg

occupants in
such situations
may not

evacuate on
their,own.

one mother in a case
study said, “If my

children are going to
die then | will die with)
them”

re-entry behaviour
in an attempt to save
a family member, to
an untenable
environment

Glasgow Caledonian (Proulx, Cavan and Tonikian, 2006) ~ (Townsend, 1998).
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Common risk factors identified in the unintentional dwelling

fire fatalities Scottish Community Fire Safety Study
Fatal Fire Survey 2009

Cause Number Alcohol
Involvement
Smokers’ Materials 54 29
e Alcohol Cooking Appliance 28 18
(Holborna, Nolana & Golt, 2003) Electrical 20 15
Candle 7 5
Electrical Heater 2 1
Open Fire 2 2
Other 4 3
Unknown 14 8
Total 131 81

NB this is for a three year period

(\ (Scotland Together Report, 2010)
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Old Age

‘As people get older, it can become more difficult to detect
and respond to fires. For example, it can become harder to
hear smoke alarms, smell smoke, detect changes in heat
and turn off appliances. Anecdotal evidence also suggests
that older people may be more likely to possess older
appliances, which have a greater potential to be faulty and
increase the risk of fire.’

(The Scottish Government, 2013)




« > half of the victims of accidental dwelling fires = 65.

¢ Risk of dying in a fire 2 80 is more than 4x higher than
average.

« People aged 65 - 79 also have higher than average rate.

(UK Government, 2014)

.
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Improvements in life expectancy at birth are projected to
continue, rising to 82.0 years for males and 85.5 years for
females by 2037.

(The Registrar General's Annual Review of Scotland's Population - 2014.)

Buildings that consider future flexibility of use also contribute
to the creation of a more sustainable housing stock,
simplifying alterations. This can allow people to remain longer
in their home, through changing circumstances, with the
minimum of disruption and inconvenience.

@W ,,,,, (BSD, 2015)

B

Other factors-

Living alone

(Holborna, Nolana & Golt, 2003)

‘....As such, an ageing population, with an
increasing number of people living alone, has the
potential to lead to an increase in accidental
dwelling fire deaths.’

(Scotland Together Report, 2010)
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Other factors-

e Smoking
 Disability
e lliness

e Social deprivation

@mwwmn (Holborna, Nolana & Golt, 2003)
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Not having a working smoke alarm fitted.

(Holborna, Nolana & Golt, 2003)

In dwelling fires where a smoke alarm was present, 28% of alarms in
2013-14 failed to operate

(NB this includes both battery and mains powered).

For mains-powered alarms, fire products did not reach the alarms
was also the main reason for alarm failure (50% of cases).

Poor sitting of the detector accounted for 12% of alarm failure.

(UK Government, 2014)
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Loft Conversions and Domestic Extensions:

Part 2: Fire Separation and Fire Resistance
Below the Roofline.
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Building Regulation

The British Isles ‘ %ﬂ

Performance vs.

Prescriptive

N ]
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Propose an ‘Alternative Solution’
Follow the guidance in the which still meets the
Domestic or Non-Domestic requirements of the Building
Handbooks Regulations by achieving the

functional standards

tland.

(bbu )
Chngon Caledonian University for the Common Good
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Definitive interpretation of whether regulations have been
met is the preserve of the Courts.

‘Proof of compliance with such a document may be relied on in
any legal dispute as ‘tending to negate liability’ for an alleged
contravention of building regulations. For most situations
therefore it is expected that designing in accordance with the
Technical Handbooks will be the usual way of showing that the
functional standards are going to be met.”

(Building Standards Division, 2013)
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Extension Conversion

) ¥

Meet the Standards May not be reasonably
practicable to meet the
standard ?

Improve where reasonably
practicable ?

Don’t make it worse than
before.

Glasgow Caledonian . .
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Professional Judgement ?

‘For conversions it is the intention that the standards achieved in the converted
building should be broadly similar to those achieved by entirely new buildings.

Schedule 6 to regulation 12 guides the verifier as to where discretion is expected to
be necessary. It identifies those standards where it is not expected to be reasonably

practicable to have existing buildings fully comply. However for these standards
improvement of the existing building is expected where it is reasonably practicable.

. means reasonably practicable having regard to all the circumstances
including the expense involved in carrying out the work.”

GCU (BSD, 2015)
Glasgow Caledoni L
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Fire Resistance Below the Roofline

2.2 SEPARATION
Functional Standard

“Every building, which is divided into more than one area of
different occupation, must be designed and constructed in
such a way that in the event of an outbreak of fire within the
building, fire and smoke are inhibited from spreading beyond
the area of occupation where the fire originated.”

GCU
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What parts of the Standards would apply to
Separating Walls, other than Section 2 Fire ?

Glasgow Caledonian . .
University e University for the Common Good

15/02/2016

0.12.2 Schedule 6

Every conversion, to which these regulations apply‘aet the requirements of the
following standards in schedule 5:

Standards 2.1, 2.3, 2.5, 2.9, 2.10, 2.11, 2.13, 2.14, 2.15 in Section 2, Fire

o

. Standards 3.5, 3.6, 3.7, 3.8,3.9, 311, 3.12,3.13, 3.14, 3.17, 3.18, 3.20, 3.21, 3.22,
3.23,3.24, 325, 3.26, 3.27 in Section 3, Environment

o

. Standards 4.5, 4.6, 4.7, 4.9, 4.11, 4.12, 4.13 in Section 4, Safety

o

Standards 5.1 and 5.2 in Section 5, Noise, and

. Standards 6.7, 6.8, 6.10 in Section 6, Energy.

5.2.4 Conversions

Many of the existing wall and ficor constructions within 2 traditional bulding, will be

canstructed from materiafs generally not still in use, for example lathe and plaster. In such 2
cases the sound insulation level will not be known therefore. it is not reasonably practicable
G for the existing walls or floors to meet the performance levels in clause 5.2.1
Glasgow Caledonian . .
University University for the Common Good

Every conversion, to which these regulations apply, shall meet the requirements of the
following standards in schedule 5 in. i i i

a. the standards in Section 1, Structure

b. Standards 2.2,2.4, 2.6, 2.7, 2.8, 2.12 in Section 2, Fire

¢. Standards 3.1, 3.2, 3.3, 3.4, 3.10, 3.15, 3.16, 3.19 in Sectien 3, Environment

d. Standards 4.1, 4.2, 4.3, 4.4, 4.8, 4.10 in Section 4, Safety, and

e. Standards 6.2, 6.3, 6.4, 6.5, 6.6 in Section 6, Energy

Note: Standard 7.1 (Sustainability) does not apply to conversions.

GCU
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At least a medium fire resistance duration

¢ between adjoining dwellings.

* between a dwelling and any other part of the building in
common occupation.

No storey > 18m, separating walls may be constructed from
combustible materials provided the appropriate fire resistance
duration is maintained.

Glasgow Caledonian . .
University ! University for the Common Good
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insulation material exposed in a cavity should be constructed
from materials which are non-combustible or of a low risk
classification,

¢ the internal wall linings should be constructed from materials
which are non-combustible or of a low risk classification,

¢ the wall should contain no pipes, wires or other services.
Where an opening is created to allow services to pass
through the wall, the opening should be constructed in
accordance with the guidance in clause 2.2.9.

GCU
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The material i certified non- | Th

combustibie according to the a classification of A1 when
476 P

test art tested in
4: 1970 (1884) twoughout, (N ISO: 1182: 2002 and BS
or EN ISQ: 1716: 2002, or

7 "
flame or cause any risein [ classification of A2-53, 2

ana B
the test specified in BS 476: |or BS EN ISO: 1716 2002.
Part 11: 1862 (1988)

The material shall be deemed non-combustible if,
during the test, none of the three specimens either
1) causes the temperature reading from either of th
two thermocouples to ise by 50 deg C or more
above the initial furnace temperature, or

2) is observed to flame continuously for 105 or mfre
inside the furnace. Otherwise, the material shall e
deemed combustible.

gl
Glasgow Caledonian
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1 0r mare of the materials
considered as Class Al
withou! the need for testing,
as defined in Commission
[Decision SEBOIEC of 4t

ciober

the list of

o Class A1 “No contribution
to fire” provided for in

the Decision 84/611/EC
impiementing Article 20 of
the Council Directive 89/106/
[EEC on the construction
products, None of the
materiais contain more than
1.0% by weight o volume
whichever is the lower) of

janic material.

University
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[Low risk The surface material The material has achieved
(or where it is bonded a classification of B-s3, d2
throughout to a substrate, or better when tested in

the surface material accordance with BS EN:

combined with the substrate) 002 and BS EN
1SQ: 11925-2: 2002.

5
not more than 12 and a sub-/|
index (i 1) not more than 6. /

15/02/2016

“Takes account of the combined effect of
of heat release and the thermal

factors such as the ignition
characteristics, the amountand the rate
properties of the productin relation to
their abilty to accelerate the rate of fire

Glasgow Caledotis

University

University for the Common Good

e 12th Century- Mayor of London

¢ houses to be built of stone,

¢ thatched roofs - not permitted,

e party walls minimum height and thickness.

e required in building regulations usually dated
to 1189.

qusgow&aledonian

Universi

(Read & Morris, 1983)

University for the Common Good

Following the Great Fire in 1666, the London
Building Act called for a solid masonry wall
between dwellings of nine inches minimum
thickness.

(Smith, Wood & McKenzie, 2006)

Glasgow Caledonian

University University for the Common Good
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POST-WAR BUILDING STUDIES
NO. 20

FIRE GRADING
OF BUILDINGS

PART 1
GENERAL PRINCIPLES
AND STRUCTURAL PRECAUTIONS

283. Therefore in recommending that separating walls should generally have
a fire resistance of at least 1 hour (Grade D), we are aware that there are other
aspects of the question, not directly connected with spread. of fire, which should
receive consideration and which may make necessary the use of certain types
and thicknesses of materials automatically giving a higher standard of fire
resistance.

Glasgow Caledonian . .
University e University for the Common Good
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What do we mean by Fire Resistance ?

GCU

Glasgow Caledonian
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BS 476 fire resistance tests

Fire door assemblies with non-metallic leaves, BS 8214: 1990: Sections 1 and 2
(withdrawn, superseded, by BS 8214: 2008)

Structural steelwork, BS 5950: Part 8: 2003
(withdrawn, superseded-replaced by BS EN 1993-1-2:2005)

‘Fire Safe Design: A new approach to multi-storey steel framed buildings’ published by The
Steel Construction Institute (within the limitations described in the SCI Publication P288)

Structural use of timber, BS 5268: Part 4: Sections 4.1 and 4.2: 1990

(withdrawn, superseded-replaced by BS EN 1995-1-2:2004)

4.1- charring rates

4.2- calculation method fire resistance of a timber framed wall or joisted floor construction
is considered to be the sum of the contribution indexes of its various components.

GCU
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Structural use of concrete, BS 8110: Part 2: 1985, Section 4.3 ‘Tabulated data (method 1)’
(withdrawn, superseded-replaced by BS EN 1992-1-1:2004+A1:2014)

Specification given in the Building Research Establishment Report BR 128 "Guidelines for the
Construction of Fire Resisting Structural Elements" (BRE 1988).

GUIDELINES FOR THE CONSTRLCTION
OF FIRE-RESISTING STRUCTURAL
ELEMENTS.

GCU
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European Standard (BS EN)

BS EN 1363-1: 1999, Fire resistance tests, Part 1- General requirements.

BS EN 1363-2: 1999, Fire resistance tests, Part 2- Alternative and additional procedures.
BS EN 1363-3: 2000, Fire resistance tests, Part 3- Verification of furnace performance.

BS EN 1364-1: 1999, Fire resistance tests for non load-bearing elements - Part 1: Walls.
BS EN 1364-2: 1999, Fire resistance tests for non load-bearing elements - Part 2: Ceilings.
BS EN 1365-1: 1999, Fire resistance tests for load-bearing elements - Part 1: Walls.

BS EN 1365-2: 2000, Fire resistance tests for load-bearing elements - Part 2: Floors and
roofs.

BS EN 1365-3: 2000, Fire resistance tests for load-bearing elements - Part 3: Beams.

BS EN 1365-4: 1999, Fire resistance tests for load-bearing elements - Part 4: Columns.

BS EN 1366-1: 1999, Fire resistance tests for service installations - Part 1: Ducts.

BS EN 1366-2: 1999, Fire resistance tests for service installations - Part 2: Fire dampers.
BS EN 1634-1: 2008, Fire resistance and smoke control tests for door and shutter
assemblies, openable windows and elements of building hardware, Part 1 — Fire resistance
tests for doors, shutters and openable windows.

GCU

Glasgow Caledonian
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Universil University for the Common Good

BS EN 1634-2: 2008, Fire resistance and smoke control tests for door and shutter
assemblies, openable windows and elements of building hardware, Part 2 — Fire resistance
characterisation test for elements of building hardware.

BS EN 1634-3: 2004, Fire resistance and smoke control tests for door and shutter
assemblies, openable windows and elements of building hardware, Part 3 — Smoke control
test for door and shutter assemblies.

BS EN 81-58: 2003, Safety rules for the construction and installation of lifts — Examination
and tests - Part 58: landing doors fire resistance test may be used in accordance with
Council Directive 95/16/EC of 29/6/1995 implementing the Lifts Regulations 1997 (SI
1997/831).

GCU
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Any reference to European Standards for Structure (Structural Eurocodes) must be taken
to include the relevant UK National Annex:

BS EN 1991-1-2:2002, Eurocode 1: Actions on structures — Part 1-2: General actions —
Actions on structures exposed to fire.

BS EN 1992-1-2:2004, Eurocode 2: Design of concrete structures — Part 1-2: General rules
— Structural fire design.

BS EN 1993-1-2:2005, Eurocode 3: Design of steel structures — Part 1-2: General rules —
Structural fire design.

BS EN 1994-1-2:2005, Eurocode 4: Design of composite steel and concrete structures —
Part 1-2: General rules — Structural fire design.

BS EN 1995-1-2:2004: Eurocode 5: Design of timber structures — Part 1-2: General rules —
Structural fire design.

-Annex C where cavity filled with rock or glass fibre insulation permitted by UKNA

BS EN 1996-1-2:2005: Eurocode 6: Design of masonry structures — Part 1-2: General rules
— Structural fire design.

BS EN 1999-1-2:2007: Eurocode 9: Design of aluminium structures — Part 1-2: General
rules — Structural fire design.

Glasgow Caledonian . .
University ! University for the Common Good
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http://www.british-gypsum.com/~/mediafiles/ british-gypsum/fire-book/fire-book-full-publication.pdf

Temprahre 11
8
H

30 80 90 120 7150 180 210 240 278 300 330 380
Time (#) min

Standard temperature/time curve

GCU T=34510g10 (8t + 1) + 20

Glasgow Caledonian . .
University ! University for the Common Good
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Failure Criteria ?

Insulation (1)
Integrity (E)
Load-bearing Capacity (R)

Glasgow Caledonian . .
University e University for the Common Good
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Are BS & EN tests the same ?

[ T r—r—

furnaces have become more severe, especially during the
first thirty minutes of exposure. Refer to Figure 4
Comparison of the BS and EN furnace curves, which shows
the increased temperature measured with a 85
thermocouple when a furnace is controlled utilising the EN
plate thermometer. This increase in severity is not in itself a
problem if national Building Regulations were to be altered
to reflect this. The regulations, however, have adopted the
new test method but the periods of fire resistance have

L T -
sl I For the UK, the introduction of the plate means that our
|
|
|
|

remained constant. In effect the level of fire safety has been
raised in the UK by the adoption of EN test standards
within national Building Regulations

https: google.co. eid=cl i &ion=1&espv=2&ie=UTF-
GCU 8#q=British+Gypsum-+Fire+Tests
Glasgow Caledonian . .
University University for the Common Good

‘The implication is that the built assembly will behave at
least as well in a real fire as the tested assembly did in the
full-scale fire test. Obvious differences are that there are
many differences between the tested and built assemblies.
The tested assemblies nearly always have different sizes
and shapes, and different loads or boundary conditions
than in real buildings, and the test fire may be very
different from a real fire’

(Buchanan, 2001)
33%3,%‘?35”‘“"“““ University for the Common Good
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‘The time recorded in the fire resistance test in
respect of these criteria bears no direct
relationship to the failure times in real fires. This
has been recognized in principle from the
inception of the test.”

‘Any of the tests used to characterize the reaction to
fire] or fire resistance of a material/construction, only
represents one of many possible fire scenarios.’

Glasgow Caledonian
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(BS 476-Part 10: 2009)

15/02/2016

Which criteria ?

1 2 3 4 5 6 7
Construction Fire British | British | British European Test
resistance Standards Standards Standards Standards exposure
duration  |Load Integrity  Insulation
bearing  (mins) | (mins)
capacity
(mins)
|4. Separating | Short 30[4) 30 130 REI30[4] Each side
wall or an [Medium |60 [4] 60 60 REI G0 [4] |sePorately
internal wall
o anreen 1Long 120 (4] 120 120 REI 120 [4] ‘
usedasa
protected route
of escape
(208)[1.2]
(Gl-\ Caledoni . .
Universty o University for the Common Good
Separating walls - loadbearing Separating walls — non-loadbearing

Glasgow Caledonian

University University for the Common Good

ttp/fvw psum. po
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Building Research Establishment Report BR 128
"Guidelines for the Construction of Fire Resisting
Structural Elements" (BRE 1988).

‘... a need remains for simple generic description of fire
resisting elements. This report sets down guidelines for the fire
resistance of elements of structure and includes tables of
notional periods of fire resistance based on consideration
of current test data and information’

(BRE, 1988)

Glasgow Caledonian . .
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Tabulated minimum material thicknesses to achieve a
desired fire resistance

e Nature of Minimum thickness (mm), excluding any finish, for fire
-8 - resistance (hours) of

Loadbearing  Non-Loadbearing
1/2 1 1/2 1
Bricks of 90 90 75 75
concrete
or calcium
silicate
without finish

Blocks of 90 90 50 75
dense

concrete

without finish

GCU

Glasgow Caledonian
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Nature of
Construction

Timber studs
at 600mm c/c,
Faced on each
side with

One layer of
plasterboard
all joints
taped and
filled

Two layers of
plasterboard

Minimum thickness of protection (mm), for fire resistance
(hours) of

Loadbearing Non-
Loadbearing

/2 1 1/2 1

12.5* - 125 -

25 25

*

with joints Limitation
staggered all Or? stud
joints taped width
GC and filled to
Glasgow Caledc i
University mon Good
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Is there an existing separating wall in the loft space ?

¢ What is the construction and thickness ?

¢ What conditionisitin ?

¢ Isitsealed at the roof intersection and boxed eaves ?
e Are there holesinit?

¢ Are there services passing through it ?

What if there is no existing separating wall in the loft space ?

* Co-operation of neighbouring occupants to build over boundary ?
¢ Access to inspect both sides ?

¢ Timber frame or masonry construction ?

* Don't forget the boxed eaves.

Glasgow Caledonian . .
Univger‘s'},ty “ University for the Common Good
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-

G | BRE Defects Action Sheet 7, 1982
Glasgow Caledoni .
Universty o University for the Common Good

Buikiing Standards Division

EXAMPLE CONSTRUCTION AND GENERIC
INTERNAL CONSTRUCTIONS

FORUSE WITH SECTION 5: WOISE - 0F THE
TECHNCAL HANDBOOKS

Funded by, Scotish Bulling Stundards Ageosy | His

GCU

Glasgow Caledonian . .
University o University for the Common Good

20



15/02/2016

Dense Block Cavity Wall
Block dersity Wi, 1850y’

Wal ties Tie type A (see Section2)

Block Thicknass 100mm (min), each feaf
Carity width T ()

Wl finish  Gypam bosed boord {mirvmem 124/’ ) maunted on dobs on
Cement;sand render (ninimum Limm) with scratch feish

Typiea render mix -6 1 L 4, Render mix must o1 be
stronger than backround
Thermol Bypass Refer to Domestic Handbosk section & Energy bor ety
g wols

Kees oty and tes frea from mortor droppingssnd detris
* Pl o ko it with ortr

i e

+ Ensure that any sail bocks (i, not aflow o celr)are sed i the
construcion f seporoting o fsiking s

. i Stogger

+ Ensire tht render s ppled 1 The conplete face of esh lof (1 may be
omittad with the flase ist/beom 2ons)

Isometric

WAL TYPE &
Deze Block Cavity Wall (detad 1 of 9)

zo1 e
f— ; : e
s Serareoe s o
Glasgow Caledonian . .
University University for the Common Good
sl Dense Black Solid Wall

Block demsity  Murimum 185035/’
Block Thickmass 216 wide, ful Bisch loid o 1 s, sinle cairse, strstcher.

ek may be 10-L5mm thick 1o germit coursing fo
function with inner leaf
Wall finish  Gypum b bosrd iminimm. mass per wnit o 12ka/in’)
one e} i an do on cement.sund raner (mnma 13 with
saroteh ot Tl o w1011 4. Reer mix
e bockgrond

ol fiih  Independen wail
e s, st s i) o
el face.

+ S0 (mimum) il wosd (minsmam 106/}
+ gresum based boord {meimum 12/t )

Ensie biscsare L o e for 215 full e et

AR e e i s s e S Wil
bended in every e courses

7 Evtir 0 hatg acurt e st vl o

= Ensure fhot render coat i o minimim of 13em unduwl-cdmmempmr

+ o indopanent w1l i i ot & v o 300

Isometric poworT X [ I
WAL TP 1

Gense Sloch Selid Wall (detal 1 of 8)
Lot

GCU
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Malul Frame Twin Stud Wall
70mm el studs with minimum 60mm canty between

he stods
Well width faces of woll ings.
between ¢hat (rust 40t b bridged by ony dhagerel brocing)
Wol lning 2 mars ers o gpaum b board (e i st
e it re 29/ ot
al joints stogerc
Avsacvent Sonm e otk el b iy
Materal i Bedginnie
oo i oo e el ety s
g bt sdes
Ties Ties between frumes nat mare fhan 40mm x 3, ot 1200mm
nertzemlly ona

Thermal Bypass Refer 1o Demestic Hondbook section & Energy for comty

Keew vt lur 200w e
Keep metol s1uds at s 60mm cpert
Engure quit or batts cover whale lning onea fiting Tight be tween sruds

wthaut ssiged

Enpure hat all caity steps/etesers ore fexble orore fised 1o ane frame

« Mabe sue there 1 ha cormection betwen the tuc leaves Except where fis
are necessary for structurd recsors

P + Stogger joats i wal s 10 oved e patha

4 Seal ol jsnts inauter loyer with tepe or coulk with seslant

Isometric

ey TS el el s s o wse s Tghoeei st frame sFched Foes
or high rise in-situ concrete frame flots and maisonattes
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University University for the Common Good
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5.1.5 Conversions, Domestic Handbook 2015

The conversion of a roof space into a habitable area, although very common, can present
problems as it is unlikely that access to the roof space in the adjoining dwelling can be
assured. Where an existing separating wall in a roof space is constructed of a single leaf
of masonry only, it would be appropriate to provide one leaf of a free-standing framed
construction next to the existing wall as each attic is ped. Cor -
detail 3: timber frame twin stud wall; gives a typical arrangement.

U Value = 0.31 W/m2K

15/02/2016

waL s

Ity for the Common Good

What if the neighbouring loft space is undeveloped ?

6.2.6

Where conversion of an unheated
building (e.g. a barn) or part of a dwelling
is to be carried out,
he building should work to achieve
the same standards to those for an
extension to the insulation envelope by s e - %
following the guidance in clauses 6.2.9 Jo it

and 6.2.10, meeting the U values in,,f"'mﬁ"‘"‘ e A N
column (b) of the table to clause 6.2.9. ;

8 e AP 3 0 e 4 e (1 i 2.1

3. g i Vi Encigy Ras of e A sy s b 13 M -
st e

GCU 4 Cmg s e ey Rt ot iy i
Glasgow Caledoni L
Ul?iflgeg‘s'},tyae onan (BSD, 2015)  University for the Common Good

5.1.9 Post-completion testing

When a conversion of an attached building occurs, for example to a mid terrace
dwelling, it may not be possible to gain access to the adjacent dwelling or part of the
same building, to carry out tests to the separating wall. In this case, it may not be
appropriate to request testing to be carried out. The conversion of a roof space into
habitable space, although very common can also present problems. Since it is unlikely
that access to the roof space in the adjoining dwelling can be assured it may not be
appropriate to test.

GCU

Glasgow Caledonian . .
University o University for the Common Good
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Existing chimneys ?
Figure 3.38 Plan view of masonry chimney

combustible material on

combustible material metal festening drsigpoft

e.g. dook (timber fillet) metal fastening or support
i H
[1] L,J
al least at loast
o 150 50
egbisnble i . bustible material

material built in

flue less thar) ziﬂ;‘fi'l‘:gqgg‘gi]l;aring
atleast 200 mm | | liner 200 mm
J I
at least at least
200 mm 40 mm

e

combustible structural material

A
Glasgow Caledonian . .
University e University for the Common Good
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Argyll and Bute Council
CPD
February 2016

Loft Conversions and Domestic Extensions:

Part 3: Structural Elements & Protected
Enclosures

aledonian

University for the Common Good

Table 2.1 Protection of Structural Elements

Height of topmost storey above Fire resistance duration
ground level
Not more than 7.5m short

|More than 7.5m but not more than 18m | medium
More than 18m but not more than 60m |long (1]

* Part of a structural frame(beams and columns)

¢ Load-bearing (other than self load-bearing)

* Afloor

NB a roof is not an element of structure, unless it supports an
element of structure, or acts as a floor.

An intermediate floor or floors within a flat or maisonette need only have short fire
resistance duration provided the floor or floors do not support or provide lateral restraint
to any part of the structure with a medium or long fire resistance duration.

GCU

Glasgow Caledonian . .
University o University for the Common Good
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What is the fire resistance of a lath and plaster
ceiling ?

BR 128 Table 14 Timber floors (continued)

(C) Tongued and groaved softwond of mat less than 21 mm Guiched thickness (25 mm nonsinal)®

Migimum thickness ()
of protection for a
fire resistance of

Nature of comtruction wmd materialy
except where indicated) modified

oft Hh W 1

mm (minimom) Timber

€1 Timber luh and plaster — thickness of plaster 18 is

‘Existing ceilings of 15-20mm plaster on wood lath may possibly

contribute up to 20 minutes to the fire resistance of a timber floor under
@Q:ﬁ{mm BS 476 test conditions, but this will depend on the condition and the key'-
R BRE Digest 208 o

Cancna s o motng eheiogy ——

Incroasing the fire resistance
of existing timber floors

Dsng Rovasrcs Exunomsman

AT S e

GCU

Glasgow Caledoniar

University sity for the Common Good

Losdoeari

i

(;Gl(:UC edon (British Gypsum, 2015)
Universtty o University for the Common Good
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Table 5.5 Table 5.5 Design performance levels

15/02/2016

\Daslg,n ‘performance Minimum airborne insulation level
Internal walls 40dB R,
Intermediate floars 43dB R,

Flooring - timber or wood-based boa;

Selid Timber

minimum mass per unit area 15 kg/m wistminzog  Fleoring min
+ Solid joists minimum 200 mm depth & oo 15 kef
maximum 600 mm centres. 4

+ Absorbent layer of mineral woal,
minimum thickness 100 mm, minimum
density betwaen 10-60 kg/m” laid
between the joists.

Ceiling - two layers of gypsum based 2xloyers  Win100 mm
board, each layer minimum mass per it s
unit area 10 kg/m’ Baadmis  win 1040

« Al joints staggered and sealed, Okg/m'  kgm’

Glasgow Caledonian . .
University ! University for the Common Good

Type 1A Tirbar floos - solid Type 1 Relaining existing joksts and lath and plast

RS e gy oyt
i s por Unt e 15 kDI s o « Existog osts - i ishng Sl
o Soldjoists minmum 200 MM GePN B oo ot mme oo depth 175 mm Josta canbe  Teber jout min
et 00 mm contres oo uf tura) 370 degth
+ A absarbant Ly of Mnaral woo., &
i RS 108 mm, dorety .
Between 10 B0 Ky L4l Batween the
oists A Flosring min
« Resilent metal bar ménimum 13 mm R , borors.
a maximum -

a .
Geilng - ane layerof qypsun basad

. maimum mass por unt area 10
g

o Al jorts seaed

elements
- Minerai wood quiit minimum

0
g’ faid Botweenjoists; and
- Timbar bassd fioor board
minimum mass per unit area
1 gy

Neto! Fioor board thiskness inre o
should be sutable fo josts ety min kg’

apacings (see manufactucer’s
uidance).

a3 Rassining auatiog st

+ Existing oists — minmum
depth 175 man. Joists can be

+ T oy s e 2
Flseing. min 18 oy

doubled up for sructural
reascns .
+ Existing ceiing - orgial e i 2
‘standard gypsum based boarg . ¥ necded
minimum § kg/m' focamic e
+ Adtonsl new constnction ”‘:M' .
s

100 mem minimum density 10
kg lad batween joists, and
- Piywood based sub-deck

i 183 e s
ittt
=

o ot e vy o

Internal Partitions ?

 Load-bearing

* Protecting enclosures
§: :
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Type 1 Timber frama Sy 18 _Tenber trame
« g yora i basad o g
« 2Iayers of gypsum based boasd, each e kS Lt b 88 16 A,
fngor with 1l minimm mass ger unit + Timser rame i 83 o st fhd-—
area 10 kg 75 Tinbee . o o

» Timber frame with minimunt 75 mm frame of max.
‘SIS 31 maximum 600 . centres. 400 centres
« Alljoints staggered and sealed

e rdorced ard sumpended n e
vy,

+ Reslont s bor e o orm i
perpendcuti b siuts.

- Kt sos)

15/02/2016

« Singie layer of gypsum based board of
minimum Mass pel und area 10

i Kghm a2 79 e Timber
+ Timber frame minimum 75 mm st at S ddiar R
mamum 600 mm cenres. stucant
* Absarbent layer of mineral wool centres
{minimum tiesness 25 mm and -
minimom density 10 kg/m) hatmaybe (L Mn2smn

wire reinforced and suspende in ihe mrersl wool
cauy.
o Alljots sealed
| txleyer
E grpmmbones
i 0

Glasgow Caledonian . .
University e University for the Common Good

Protected enclosures

- The protected enclosure should form a complete enclosure having a short
fire resistance duration.

Table 2.7 Fire Resistance

B 2 3 4 = i 7
\Construction Fire  British British British European Test
duration  |Load Integrity | Insulation
bearing (mins)  (mins)
| (mins)
4. Separating | Short (3014 la0 ) |REI3014] Each side
wall or an Medium  |E0 (4] lea ) [REIG0 [4] |SeParately
internal wall { | | i |
oceesn long  |120[4] 120 120 REI120 (4]
used asa
protected route
of escape
(208)(1,2]
Glasgow Caledonian . .
University University for the Common Good

- Every door in the wall of a protected enclosure (other than a
door serving sanitary accommodation) should be a self-closing
fire door with a short fire resistance duration.

- A cupboard door need not be self-closing unless there is an
ignition source within the cupboard such as an electrical
distribution board or a boiler.

GCU

Glasgow Caledonian . .
University o University for the Common Good
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Easy to specify new partitions, but do
existing partitions achieve short fire
resistance duration ?

What about services in these partitions ?

C'l:;wcaled‘mm University for the Common Good

University

15/02/2016

Are existing doors being upgraded-
specification and certification ?

e Thickness of stiles

e Thickness of panels

< Flat panels or fielded panels

* |s the door twisted

e What about existing ironmongery

C';;thaled‘mm University for the Common Good

Universi

If new fire doors are being provided — certification and
identification ?

Complete assembly or just door leaf ?
Does the existing frame follow that of the fire test certificate ?

‘The dimensions, density and material of timber door frames
should be not less than those tested or approved.’
BS 8214:2008

C';;wcaled‘mm University for the Common Good

University
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- Dimensions (2 mm - 4 mm gap), wood type, joints, stops,

supporting assembly, etc ?

Compatible Ironmongery ?
- hinges, latches, closers, intumescents ?

Glasgow Caledonian

University University for the Common Good

15/02/2016

The gap between door frame and wall opening can

vary greatly and is usually masked with an
architrave.

Wall g Frame

Fixing

7
Timber packer

(BWF Certifire ~ Fire Doors and Doorsets)

GCU

Glasgow Caledonian . .
University University for the Common Good
Table 2 Jolnt between and
walls to provide 30 ain fire resistance
wr e o

to wall gap width protection

Valls ety T e<Fi
distartion during f

T Trtimately G

i 0w of
imescent maerial e &
ned strip or seal

IS Tkl G cehibic
during fire exposure,
w

eral or ghass wool packed
o adopth af 3t least 10 mm

 mastic or
wther sultable material

Eaadbvearig o nonoadbearig — Up i 10 Tririaiely Ticced 10 s ardwood ST

walls; fair-faced masonry walls u d

a
Mg than 10 All arc condiion

hasswool packed
b of a1 least 10

e, mastic o
4
NOTE
BS 475
hat gass
wond o soalod

GCU BS 8214:2008

Glasgow Caledonian

University University for the Common Good
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Where intumescent seals are obtained from a source other than the fire door
manufacturer, it is essential that the intumescent seal to be used is of the same
formulation, dimensions and configuration as that in the door manufacturer’s
fire test report.

There a number of different types of smoke seal available, and again the
manufacturer’s fire test report is expected to identify the most appropriate type
for each specific fire type and configuration.

The type of surrounding structure or wall/partition into which a fire door can be
installed will have been determined by fire resistance test and should not be
changed without agreed expert opinion or test evidence (see BS EN 1634-1 for
further guidance).

BS 8214:2008

Glasgow Caledonian . .
University e University for the Common Good
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Fire Doors
serve three main purposes in a building:

* To restrict the initial development of a fire
 To restrict the spread of fire
* To protect escape routes

k(;GpUC ledoni (Door and Hardware Federation, 2009)
ersity o University for the Common Good

Universi

Fire-Resisting Door Certification

Certification schemes e.g.

CERTIFIRE (operated jointly with British Woodworking Federation)
BRE Certification

BM TRADA

Doors are supplied with information covering their installation.
Door hardware is also addressed in these documents, and descriptions are given

of the type, material, dimensions and fixings of building hardware which may be
used on the door without invalidating the certification.

G (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universtty o University for the Common Good
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Fire Test Reports:

relevant to the particular installation being considered,

* name the product clearly and unambiguously,

* relate to doors and frames which are generically the same as the ones proposed in the
project,

« current (maximum 10 years, otherwise check the document for a date limiting its validity).

Field of Application Summary:

A digest of relevant information extracted from a fire-resisting door's test report. It is intended
for use by regulatory authorities, and gives similar information to that found in door
certification data sheets.

Assessments:

Usually written in much more user-friendly language than fire test reports. They are based on
test evidence, and the assessor's experience.

GCU (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universtty o University for the Common Good
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Overseas Test Evidence:

Any fire test evidence from overseas, especially from outside the EU, unless provided by
a "NOTIFIED BODY" should be treated with caution as the test methods and fire door
construction can vary from country to country, and are therefore unlikely to have directly
transferable relevance.

G (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universty o University for the Common Good

Documentation-Hardware

o third party certification of the building hardware

o fire-resisting doorsets’ third party certification data sheet, field of application summary
or

« fire test reports or

* assessment by competent authority.

Durability of building hardware, whether for use on a fire-resisting door or an emergency
exit door, may be evidenced (in order of preference) by:

CE marking in accordance with relevant harmonised product standard (where available), or
third party BS EN test report,

or third party BS test report,

or manufacturer's declaration.

G (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universtty o University for the Common Good
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Fire Doors- smoke seals ?

Unless the fire door is in an external wall or a lift door or pressurisation techniques
following the guidance in BS EN 12101: Part 6: 2005 are used, the fire deor should also
either:

a. in the case of column 4, have smoke seals fitted unless the leakage rate does not
exceed 3 m¥m/hour, head and jambs only, when tested at 25 Pa according to BS476:
Part 31: 1983 (Section 31.1) with AMD 8388/ November 1994, or

o

in the case of column 8, attain the additional classification of Sa when tested to BS
EN1634-3: 2001.

GCU (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universtty o University for the Common Good
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Hinges : able to achieve the intended fire rating

* CE Marked to BS EN 1935
 preferably, provided with certification by an approved third party certification body.

In all cases reference should be made to the fire test evidence, and the tested condition
should be followed. The necessary information should be on the fire door’s data sheet.

It is usual for at least 3 hinges to be fitted on fire and escape route doors.

Was intumescent material used when the hinge was fire tested, it is essential that the
same material be used in order for the test evidence to be valid and maintain the
integrity of the door set.

G (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universty o University for the Common Good

Door closing device

o close the door leaf reliably from any angle to which it has been opened
* overcome the resistance of a latch or any seals when fitted.

Latched door or unlatched door ?

* CE Marked to BS EN 1154 - Building hardware - Controlled door closing devices,
including annex A,

 preferably, provided with additional product certification by an approved third party
certification body.

(;GICUC edon (Door and Hardware Federation, 2009)
Universtty o University for the Common Good
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Intumescent products-

The assessment report of a tested product will give information on a range of door
options. Product with no valid test evidence should not be considered.

Fire and Smoke Seals - preferred positions are:

« fire protection only - fit into a groove in the frame reveal

o fire and smoke protection - fit into a groove in either the leaf edge or frame. The leaf edge is
normally preferred due to the lower resistance the leaf encounters on closing, thus avoiding
sticking door leaves on site.

Intumescent materials other than edge strips are used on fire resisting doorsets. For
example, thin sheet material can provide insulation and protection:

* behind hinge blades

* around mortise lockcases

 around concealed door closers

GCU (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universtty o University for the Common Good
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Intumescent Sizes / Options

The bulk of today’s testing is carried out with 15 mm x 4 mm for 30 minutes. The 60
minute ratings have also changed and are favouring two 15 mm x 4 mm sections running
parallel, to give the required performance.

The correct size of intumescent strip is specific to the door under consideration, and its

size.

Always consult the test evidence.
There are no reliable "rules of thumb".

G (Door and Hardware Federation, 2009)
Gl Caledoni: . .
Universty o University for the Common Good

The building designer should ensure that all fire doors to be used are of a design that
has been tested or assessed for the required fire resistance period, and that
documentary evidence exists to that effect.

Where the elements of a fire door are to be obtained from different sources, the
building designer should ensure that the elements to be used are compatible and are
able to provide the required fire resistance period, and that documentary evidence
exists to that effect.

BS 8214:2008
Glasgow Caledoni L
Universtty o University for the Common Good

32



15/02/2016

Example CF 160 A12345

JELD-WEN UK Ltd

Tel: 0845 122 2890 i
1, Door Frame 20mm Max. 3,Trf,r(nming of the door 4. Door Seals

Alteenative seal Pastion

S Feetfres sy CERTERE approved Intumescent

Timm,

! / " & # 2. Hinge Position &
[z | T A\ Fixing Locations

The frame to wall gap must be filled with stone wool or

sealed with intumescent mastic ifless than 6mm wide. (o Lt

Moo
Winere smeke seals are
renuired the thresnold gap.

i e e i
unless a threshold seal s

5.Hinges & Screws
H esinbeiive fited.

Centealin Helght

235mm - 258mm

S arthie any oo soreves * Max 8mm! o Mas. dmm
Measure from the top of the floos covering to the
underside of the door,

Univerdm——re———r—

lasgow Caledonian
University

Argyll and Bute Council
CPD
Febuary 2016

Loft Conversions and Domestic Extensions:

Part 3: Fire Separation and Fire Resistance
Above the Roofline.

Dr Bill Hay

University for the Common Good

Fire Resistance above the roofline-External Walls

Short fire resistance > 1m from boundary (Load-bearing Capacity
and Integrity)
(from the inside only)

Medium fire resistance < 1m from boundary (All three criteria)
(from the inside only)

GCU

Glasgow Caledonian . .
University o University for the Common Good
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External wall cladding < 1m from a boundary should have

* anon-combustible classification (fire resistance from inside) except cladding to a
house where:

the cladding achieves a low risk reaction to fire classification, and

the wall behind the cladding has the appropriate fire resistance duration from both
sides.

Every part of wall should be constructed of non-combustible materials, but
structural frame can be low, medium, high or very high < 18m

Glasgow Caledonian . .
University e University for the Common Good
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Distance from Boundary

Unprotected area

- any part of an external wall (including a door or window opening) which does not
attain the appropriate fire resistance duration as recommended in the table to
clause 2.6.1.

- Combustible cladding more than 1mm thick

Any wallhead fascia, soffit or barge board, or any cavity vents or solum vents may also
be excluded from the unprotected area calculation.

GCU

Glasgow Caledonian
Ly

Universil University for the Common Good

e 500mmz< from boundary - no unprotected
area

¢ 1m < Boundary > 500mm but not more than
some small openings permitted

e >1m simple geometry method, or enclosing
rectangle method or BR 187

GCU

Glasgow Caledonian . .
University o University for the Common Good
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Classification of flat roofs/rooflights.

Classification depends on distance to boundary:

Low vulnerability if not more than 6m from the boundary
Low or a medium vulnerability if more than 6m but not more than 24m from the boundary
More than 24m from the boundary, the roof may be of any material

BS 476-3:2004
Or

BS EN 13501-5:2005

GCU

Glasgow Caledonian . .
University e University for the Common Good
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Argyll and Bute Council
CPD
January 2016

Loft Conversions and Domestic Extensions:
Part 4: Fire Means of Escape

Dr Bill Hay

University for the Common Good

Mandatory Standard 2.9

‘Every building must be designed and constructed in
such a way that in the event of an outbreak of fire
within the building, the occupants, once alerted to
the outbreak of the fire, are provided with the
opportunity to escape from the building, before
being affected by fire or smoke.’

Conversions - in the case of conversions,as specified in regulation 4, the building as
converted shall meet the requirement of this standard (regulation 12, schedule 6).

GCU

Glasgow Caledonian . .
University o University for the Common Good
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Performance vs. Prescriptive

Either

or

Propose an ‘Alternative Solution’
which still meets the

Follow the guidance in the
Domestic or Non-Domestic
Handbooks

requirements of the Building
Regulations by achieving the
functional standards

>

wonsamsnc [l 5 ASET/RSET ?

http://wwi pi il i il If 3domcomp
p: uk/Topics/Buil
U
Glasgow Caledonian . .
University ! University for the Common Good

Steps

Available safe escapetime - ASET

T T
| I
| | Ateser
| I Required safe escape fime - RSET Margin of
1 I ] 1 [
! ! B!
: Evacu ar;m time
| =
| ! Pra-movement time 1 Afy
I } | | Travel time
: | Recognition time } 1 :
AL I | 1
H Alarmtime | 1 Responselime } :

M| [ I I 1

Detedion } } I :

ime | I | | 1

Ignition Detection  Alarm Evacuation Tenability

complete  limit

Figure 1 — Simplified schematic of pr din escape time compared to |
available safe escape time

Table | — Design behavioural scenarios and oecupancy types
T ant | Geeu | Enclosurcsd | Examples of Occupancy types
miliarity dunsity complexity | - N |
Familiar |Low |One or many |Office or industrial |
Unfamiliar |igh  |Oneorfew | Shop, restaurant, circulation space

Unfamiliar  |High |One with Cinema, theatre
| |foeal point
[Familiar  |Low [Few Dwelling
ci Long term Without 24 h on site management.
idual
ocoupancy.
- different design b i 1 scenario o

Ci: sleeping and
(e.g. dwellings - individual oceupancy)

M2 Bl Al B
M3 BI A
For other units in a block assume one hour

GCU (PD7974:Pt6-2004)

Glasgow Caledonian . .
University ! University for the Common Good
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During evacuation drills of multi-unit residential buildings, it
was found that on hearing a fire alarm without any other fire
cue, residents generally engage in approximately three
minutes of pre-movement activity before beginning active
evacuation. The evacuation movement itself took one
minute or less.

(Proulx, Cavan and Tonikian, 2006)

15/02/2016

Domestic Handbook: Escape within dwellings

occupant
individual Risk

characteristics
storey dwelling - Factors ‘ (can’t be
area quantified for
1 1 \ dwellings) |
number of
height of the topmost exit doors

storey above the ground
or depth of the storey

below ground.
(G;sg\ow Caledonian

University University for the Common Good

early warning

increased height = increased risk,

Fire protection measures
increase as storey height increases

time needed for escape

difficulties posed to the
fire and rescue service in
attempting to assist
evacuation, effect rescue
or fight fires.

University for the Common Good
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House Extensions
» Single or two storey?

Loft Conversions

« Bungalow to two storey?

» Two storey to three storey?
» Flat to maisonette?

(G;;Wcale‘mia" University for the Common Good

University
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No storey > 4.5m and without basement

» One route of escape

» Early warning (smoke detection & heat
detection)

» Escape windows to inner rooms (unless
alternative route of escape)

» Escape windows to upper floor apartments
(unless alternative route of escape)

(G;;thale‘mia" University for the Common Good

Universi

smoke alarm
e every principal habitable room

e every circulation space such as hallways
and landings

e every access room serving an inner room.

heat alarm
e installed in every kitchen.

.

&5

38



At least Grade D (BS 5839 Pt 6 :2004)

* integral standby supply
* Interlinked

GCU

Glasgow Caledonian . .
University e University for the Common Good
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a) lonization chamber smoke detectors,

electrical current flowing between electrodes in an ionization chamber is
reduced when smoke particles enter the chamber

small particles (rapidly burning flaming fires), less sensitive to steam
(circulation spaces adjacent to bathroom/shower)

(BSD, 2015)
Less sensitive to smoke that has travelled some distance from the seat of the
fire, during which time smoke particles have coalesced to form larger particles. -
therefore, optical smoke detectors are appropriate in circulation spaces, such as
hallways and landings.

lonization chamber detectors might be appropriate in rooms, such as the living
room or dining room, where a fast-burning fire might present a greater danger to
occupants than a smouldering fire, subject to consideration of the potential for
unwanted alarms. More sensitive toasting/frying/grilling-false alarms.

(BS 5839-6:2013)

GCU

Glasgow Caledonian
Ly

Universil University for the Common Good

b) Optical smoke detectors, which operate by detecting the scattering or absorption
of light by smoke particles. Sensitive to the larger, optically active particles found in
optically dense smoke.

- smouldering fires

- circulation spaces adjacent to kitchens

- Principal habitable room

Optical detectors are also appropriate in areas in which a likely cause of fire is
ignition of furniture or bedding by a cigarette. But more prone to false alarms
when exposed to dense tobacco smoke.

(BS 5839-6:2013)

GCU

Glasgow Caledonian . .
University o University for the Common Good
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Heat detectors with fixed-temperature elements are used
where ambient temperatures are likely to fluctuate rapidly
over short periods (e.g. kitchens)- those using fixed-
temperature (static) elements, which operate when they
reach a preselected threshold temperature

(BS 5839-6:2013)

GCU

Glasgow Caledonian . .
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Nopointin
Principle
Habitable
75m  Roomshouldbe

more than 7.5m
from the.

Smoke Alarm

53m
inkitchen
530 morethan slesy

5.3m from
53M  nearest

Heat Detector

53m
QJ\/U
Glasgow Caledonian . .
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Basements,
. Escape windows Upper floor apartments
and inner rooms

" Use as last resort
Windows in a storey

\\ >4.5m, too high above

the adjacent ground.

Escape windows should have
33m2 an unobstructed openable
area that is at least 0.33m?
and at least 450mm high
and 450mm wide.

QSDmP min The route through the

window may be at an angle

1100mm | max rather than straight through
and the bottom of the
openable area should be not
more than 1100mm above
the floor.

~ University ulnversity 1uf the Common Good
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e Topmost Storey >4.5m <7.5m
e One route of escape and
¢ Escape windows (inner rooms and upper storeys < 4.5m)
e Early warning (smoke detection &heat detection)

e and either

protected enclosure suppression
system with
enhanced early
warning system

open plan design with no protected enclosure
GCU (kitchen is remote from the exit door)
Glasgow Caledonian

University University for the Common Good
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suppression system with enhanced early warning system

BS 9251:2005 Sprinkler BS 5839: Part 6: 2004
. . (this BS has been superseded by
systems for residential
d domestic BS 5839:Pt 6 2013)
an - LD1 system.
occupancies

(this BS has been superseded by
BS 9251: 2014)

qusgow&aledonian

Universil University for the Common Good

BS 9251:2014
Fire sprinkler systems for domestic and residential occupancies

Water
Supply
Backflow
Prevention
Device
Pipework to (check valve)
Szrinl;Ier -— /
€ady Components
\ Automatic
/ Alarm
System

Priority Demand

@ Valve

Stop Valve

[ e (where required)
University

e Common Good
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‘The Welsh Assembly have acted to prevent these needless tragedies
and in legislation which received the Royal Assent in April 2011,
regulations will be introduced, in 2013 which will require, which will
require sprinklers in new and refurbished care homes, hostels and
homes in multiple occupation from April 2014 and in all new dwellings
from January 2016.

( http://www.bafsa.org.uk/sprinkler-
information/domestic-residential-sprinklers.php, accessed 6/2/2016)

C'l:;wme‘m"m University for the Common Good
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Consultation with Relevant Authorities

Including but not limited to:

e The Water Undertaker

e Fire Authority

* Licencing

¢ Building Control

¢ Insurers (dwelling and contents)
e Client

C';;thmemmm University for the Common Good

Universi
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Documentation- Compliance Certificate

On satisfactory completion of the commissioning tests

- compliance certificate issued by the competent person,
which attests that the sprinkler system has been designed,
installed and commissioned in accordance with BS9251

Design element of the certificate may be provided by
another party.

Any variations from BS 9251 should be agreed with the AHJ
and should be clearly stated on the compliance certificate.

@j (BS 9251: 2014)
Grasgow Caledonian University for the Common Good
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Competent Person

‘person, suitably trained and qualified by knowledge, understanding and
practical experience, and provided with the necessary instructions, to
enable the required task(s) to be carried out correctly’.

(BS 9251: 2014)

GCU

Glasgow Caledonian . .
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Documentation

all drawings and documents should bear as a minimum details of the
system which should include:

a) the address and location of the premises or, in the case of
transportable homes, the chassis or reference number;

b) the name, address and contact details of the competent person;

c) the name and address of the designer if different to the competent
person;

d) the date of installation.

GCU (BS 9251: 2014)

Glasgow Caledonian
Ly

Universil University for the Common Good

LOg bOOk- provided to the occupier, and owner if appropriate, containing:

a) statement of compliance with BS9251 - a signed compliance certificate, together with
any variations agreed with the AHJ and justification for the variation;

b) category of system and number of design sprinklers;

c) a general description of the system and a layout drawing of the premises, which should
include as-fitted details, showing the extent of the installation, together with a set of the
hydraulic calculations, including the system pressure and flow requirements;

d) results of the commissioning tests;

e) alist of components used, identifying the supplier's name and parts reference number;
f) details of the authorities consulted and any response to consultation;

g) details of the water supplies which, if a town main, should include pressure and flow
rate data at a specified location for the commissioned installation, with the time and date
of the test;

h) a routine inspection and maintenance programme for the system;

i) instructions on the actions to be taken in respect of operation of the system, faults, etc.;
j) @ 24 h emergency contact which can be used to obtain assistance;

k) essential information for the user, e.g. “do not paint, cover or in any way impede the
operation of a sprinkler head”, “no modification should be made to any sprinkler
equipment except in accordance with BS 9251:2014"

@ (BS 9251: 2014)

fik Ay
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System data label A label or notice should be attached or fixed adjacent
to or on the sprinkler riser next to the main sprinkler stop valve as a
permanent record of a system’s design data.

Example of system data label

Sprinkler system data

[Tinstaiied at:

[Instaliation date

123 Main Street,

Delgn spdfation-

| Code of practice
| category of system

| Sprinklers aperating
| Flowipressure demand

Hydraulic data
2Mo

55 9251:2014
Category 1

100 Limin @ 2.5 bar

15/02/2016

installing contractor

| Name Contract Reference No.
Address AB1234
| Logo
Third party certification body, Name
| i approgaats
Centificate URN o678
33%3,%‘?35“1“““‘“ University for the Common Good

Category of system

Category 1 - Single family dwellings such as:

¢ Individual dwelling house

e Individual flat

e Individual maisonette

eBlocks of flats 18 m or less in height and with a maximum total
floor area of 2400 m?

GCU

Glasgow Caledonian
Ly

Universi
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Table 2 Minimum design parameters

Category of system  Minimum design Number of design Minimum duration
(see Table 1) discharge density sprinklers (see 5.5) of supply
mm/min min
1 2044 lor2 10
2 2809 Tor2 30
3 2809 21049 30

A Where a sprinkler system is installed as a compensatory feature (see 4.4), the minimum design discharge density

should be increased to either:

a) 2.80 mm/min for a single head aperation, or 2.04 mm/min through each sprinkler operating simultaneously
up to a maximum of two sprinklers in a single area of operation; or

b) 4 mm/min for single head operation, or 2.80 mm/min through each sprinkler operating simultaneously up to
a maximum of two sprinklers in a single area of operation.

The increased level of discharge density needed [a) or b} above] should be agreed with the AHJ prior to

installation, based on the risk identified.

flow determined by multiplying the discharge density (see Table 2) by the
maximum area of operation; or

flow from the sprinkler operation at 0.5 bar; or

approved flow rate specified by the manufacturer for that area of

GCU operation.

Glasgow Caledonian . .
University o University for the Common Good
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Sprinkler coverage and positioning

Maximum area protected by each sprinkler - be in accordance with its approved listing
performance or 25 m?, whichever is the lesser.

Not more than 5.5 m apart nor more than half the design spacing from any wall or
partition. )

Distance between sprinklers within a compartment not less than 2.4 m, except where there
is an intervening constructional feature preventing adjacent sprinklers wetting each other.
Sprinklers should be not less than 50 mm or the manufacturer’s recommended distance,
whichever is greater, from any wall or partition.

. Etc.......see BS 9251:Pt 6 2014

Glasgow Caledoni L
Universtty o University for the Common Good
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Exclusions- unless required by a fire strategy or risk assessment,
the following may be excluded:

« bathrooms with a floor area <5 m%;

 cupboards and pantries with a floor area < 2 m? or where
the least dimension does not exceed 1 m;

e attached buildings such as garages and boiler houses without direct
access from within the protected building;

* crawl spaces;

o ceiling voids;

* external balconies permanently open to the outside;

« uninhabited loft/roof voids.

GCU

Glasgow Caledonian
Ly
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Types of supply:

Mains water supply:
® mains pressure only;
* mains water supply boosted by a pump;

Stored water supply:

e pump supplied from a water tank;
e regulated pressurized vessel;

o gravity-fed stored water system.

GCU

Glasgow Caledonian . .
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Where a pump is used:

a) located such that it is unlikely to be affected by a fire or protected in
the event of fire;

b) located where the temperature can be maintained above freezing,
or trace heating or lagging applied;

c) protected electrically by suitable fusing. Circuit breakers are not
suitable;

d) protected against the effects of fire;

e) of sufficient capacity to ensure that the recommendations given in
5.3.3 are met;

f) operated automatically on demand;

g) continuously rated;

h) constructed from corrosion-resistant material;

i) located such that it is unlikely to be affected by flooding.

GCU

Glasgow Caledonian . .
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Electrical supply to the pumps- installed have a separately fused
connection taken after the meter and from the supply side of the fuse
box, using approved fire-resistance cabling.

An alarm device- electrically operated flow switch initiated by the flow of
water to a single head with the lowest flow rate.

The alarm device should be either:
a) connected to an internal audible alarm; or
b) interfaced with an automatic fire detection and alarm system.

GCU

Glasgow Caledonian
Ly

Universil University for the Common Good

Category LD1: a system installed throughout
the premises, incorporating detectors in all
circulation spaces that form part of the escape
routes from the premises, and in all rooms and
areas in which fire might start, other than
toilets, bathrooms and shower rooms.

Fire detection and fire alarm
systems for buil

Such areas include roof voids, unless it can be
determined that there are no significant
sources of ignition within the void and no
readily combustible materials such as stored
items.

The greatest benefit to life safety is given by a

bsi full-coverage system (Category LD1).
Sl rahing exceflonce a habt

Such a system will give the earliest practicable
warning of fire to occupants, wherever ignition

GCU occurs.

Glasgow Caledonian . .
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Category LD1 systems might be appropriate as part of a fire
engineering solution, in which, for example, structural fire precautions
are less than normally required in order to satisfy building regulations or
other fire safety legislation.

@
Glasgow Caledonian
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Topmost storey >7.5m < 18m

One route of escape and
Early warning (smoke detection &heat detection)
Escape Windows

Houses and Maisonettes

4

protected protected
enclosure enclosure and
and or alternative
suppression exit
C\ Caledoni R
U}fif/ge%tyae oman University for the Common Good

Alternative exits

Offers the opportunity to turn away from the
fire on the floor of fire origin and make their
escape in the other direction. Where the
second route of escape is by way of another
private stair, the stair should be enclosed in
a protected enclosure which leads to an
alternative exit.

@
Glasgow Caledonian

University University for the Common Good
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Questions ?

Thank you for your attention.

Comments email: bill.hay@gcu.ac.uk
(g;;?‘s“i’t?ledmm University for the Common Good
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