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e Overview of the Irish Regulatory
Environment

* Fire Spread
e Compartmentation
e Fire Sealing
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Establishment of Building Control
Building Control Regulations

Authorities 1997-2009
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1997-2012
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e QOutlines technical guidance required for =552
design and construction of buildings

 Regulations apply to new buildings , material
alterations and extensions and material
changes of use

e |dentifies provisions for which building
regulations may be made, e.g.:

— Securing health, safety and welfare of people in and
around buildings

— Making provisions for disabled people

. — Conservation of energy and fuel
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e Guidance to comply with these regulations
detailed in Technical Guidance Documents

Building Regulations

1997 - 2012
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airucture Part A
Fire Safety Part B

mite Preparation and Resistance to Part C

Moisture

Maiterials and Worlananship Part D

sound PartE

Ventilation PartF

Hygiene Part &
Drainage & Waste Water Disposal Part H
Heat Prodwing Appliances Part.J

atairways, Ladders, Ramps and Guards | PantK
Conservation of Fueland Energy Part L

Access for People with Disahilities Part M
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 Purpose is procedural and e
administrative

 Promote observance of Building
Regulations

e Requirement for Commencement
Notices to be lodged

 Requirement for Fire Safety

. Certificates for certain buildings
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* Issued by the Building Control Authority ==

e States that the works/building to which the
application relates will, if constructed in
accordance with the plans and specifications
submitted will comply with the requirements of
Part B

e Building Control(Amendment) Regulations
2009 recognises retrospective applications, 7
Day notice period for urgent work and allows

. for revisions during the course of Construction
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 Who prepares the application? i
— Fire Safety Consultant, Architect, Engineer

e Certificate granted based on design and
information submitted.

* Fire Safety Consultant/ Supervising
Professional should oversee all fire related
issues of the works

— Provide a Certificate of Compliance

. No Inspection
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Priory Hall,
Donaghmeade

The Laurels,
Dundrum
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Priory Hall
Problems include
Lack of fire cavity barriers
Installation of signage and emergency lighting
Installation and repair of fire doors in car park
Construction of proper fire riser shafts
Adjustment of some apartment doors to ensure gaps at the bottom comply with regulations

The Laurels
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e What is compartmentation?

the sub-division of a building into
separate compartments through
the use of walls and floors made
of fire resisting materials
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e What is fire sealing?
an ideal compartment will have no breaks of
any kind in the barriers of its construction (walls
and floors)

But in reality there are pipes, ducts, flues, etc.
exiting and entering the compartment

Fire Sealing is a method by which these openings
in the compartment walls and floors are
protected by sealing to ensure their fire
resistance
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Pipe Sleeving Intumescent Sea
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http://www.cablejoints.co.uk/hazardous/3m-  http://www.gallford.com/fire-

. fire-seal-metal-pipes-entries-penetrations containment/glazing-solutions/
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Fire Spread

* Fire will spread from a compartment that is not
self contained

 Breaches in barriers provide opportunity for
spread to areas outside of a compartment

e This can cause severe damage which can be
prevented/minimised through the use of

. compartmentation and fire sealing
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e How does this occur?

—Depends on the location
 Within a compartment

e Internal within a structure I.e.
between compartments

. e External to a structure
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Fire spread involves the ignition of additional fuels which are remote to the fuel which initially ignited.
How the fire spreads depends of the location.
There will be difference with how fire spreads within a room compared with how it spread out of a room and out of a building.
We can look at each of these events individually and see how they relate to the use of compartmentation and fire sealing in their prevention.
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* Flame Impingement
— Direct contact of flame with a surface

* Remote Ignition
— Transfer of heat from the fire to surfaces

e “Drop Down”
— Flaming material drops to an unlit surface
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Flame Impingement
As the fire grows flames can reach previously unlit surfaces. If these surface are combustible they can ignite.
The flow of air in a compartment can direct flames towards surfaces adjacent to the fire.

Remote Ignition
Heat can be conducted which can transfer the heat from the fire to combustible items.
The main method through which heat is transferred throughout a compartment is by radiation.
Heat transfer by radiation can occur from the fire itself. 
It can cause the surface temperature of other fuels to raise to a point when they will auto-ignite.
Heat can also be transferred by radiation from the smoke layer that is being produced by the fire. 
The hot smoke layer transfers this heat to other fuels which can ignite.

Drop Down
When fuels are being attacked by fire their integrity is being compromised. 
Therefore at a stage before they are entirely consumed by the fire they can disintegrate and in some cases drop down.
Through this process of drop down they can ignite other combustible fuels which are situated below them.
E.g. Curtains ignited by heat from the smoke layer drop down onto a sofa situated below and cause it to ignite
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Methods of Prevention

* Lining materials should have

— A resistance to ignition
— Low rate of heat release
— Adequate resistance to the spread of flame
over their surface
 Materials include those used for:
— Walls, ceilings, furniture and fittings
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European and national regulations exist which govern the type of materials suitable for use in properties.
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 Fire spread between compartments

— Via Openings

— Via Barriers

. e Method of Prevention: Compartmentation
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Via Openings
Direct contact of flame from fire in the initial compartment with fuels on a secondary location
Transfer of heat from the fire in the initial compartment by radiation 
Heat from fire at the opening of the compartment
Heat from the smoke layer transferred from the initial compartment
Ignition by embers transported from the fire in the initial compartment

Via Barriers
Heat can be conducted through barriers of the initial compartment e.g. Walls and ceilings to the secondary location
Direct flame contact can destroy barriers between compartments and therefore create new openings through which it can transfer e.g. Burning though doors
Structural collapse of a barrier can be caused due to affects of the fire on supporting members. E.g. Destruction of ceiling supports leading to ceiling collapse and fire spread.
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Demonstrating fire spread between compartments
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e Compartmentation

—Sub-division of a structure into
compartments which are separated by
walls and/or floors

— Materials used in construction must be

. of a fire resistant nature
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walls © "7 7

‘Jpenings in compartment

floors \\

- |unction of compartment wall
or comparoment floor with

other walls

Compartment floor

Prowected shaft

Building Regulations 2006 Technical Guidance Document B Fire Safety
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e Function is two fold:

— Prevent rapid fire spread which could
trap occupants

—Reduces the chance of a fire becoming
too large. Large fire are more
dangerous to occupants and people in
the vicinity of the building
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e Materials used must be:

— Resistant to collapse
— Resistant to fire penetration

— Resistant to transfer of excessive heat
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Resistant to Collapse
This applies to these materials being able to maintain their load bearing capacity e.g. Wall and ceilings

Resistant to Fire Penetration
Materials must be able to maintain their integrity i.e. Do not degrade when attacked by fire

Resistant to Transfer of Excessive Heat
Provide insulation from high temperatures. i.e. Do not transfer heat through the material from one compartment to another
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 Degree of Sub-division depends on:

— The use of the building

— The height of the top storey of the building

— The availability of a fire suppression system



Presenter
Presentation Notes
Use of the Building
This affects the potential for fire to occur and the severity of the fire
It also affects ease of evacuation

Height of the Top Storey of the Building
This has an affect of the ease of evacuation and the ability of the fire service to intervene effectively

Availability of a Fire Suppression System
This affects the growth rate of the fire
There is potential that it can suppress the fire altogether
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e Maximum sizes exist for the creation of == ===
compartments in building that are not
residential dwellings

e Sizes of compartments are restricted in

properties such

as offices, shops,

Industrial and

storage facilities

. http://vincentdunn.com/dunn/newsletters/april/FDNYHP_12.html
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f {SSmy . These restrictions can
also be dependent on
the availability of fire
suppression systems

In the property

http://www.fireconsultingusa.com/

projects.htmi




_I FIC Compartment Walls &I—m)

BMBFORENSICS and FIOOfS

uuuuuuuuu

A wall common to two or more buildings
should be constructed as a compartment
wall

e Should be used to separate parts of a
building used for different purposes or
different tenancies

e Should be used to separate areas of

special fire risk from other parts of a
. building
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e Must form a complete barrier between
the compartments they separate

e Have the appropriate fire resistance
depending on the building construction

e Be constructed in accordance with
relevant European guidelines
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e Compartment walls that are common to
two or more buildings should run the full
height of the building in a continuous
vertical plane and should be constructed
of non-combustible materials

 They should continue up to roof level and
not stop at ceiling height
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e Failure to provide adequate compartment
walls up to roof level can lead to fire
spread with severe consequences

e An example of this occurred in the
following case study
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 The lowest floor in a building does not
require a compartment floor

e |[n a building which is 10 m or more high
any compartment floor which is required
to have a fire resistance of 60 min or
more should be constructed of non-
combustible material
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e In building which have existing timber
floors it is possible to increase the fire

resistance of the floor by:
— Addition of fire resistant layers beneath the
existing floor covering

— Filling the voids between the floor surface
and ceiling below with a suitable material
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* Function is to protect escape routes and
the contents and structure of buildings

* Do so by limiting the spread of smoke
and fire

 Two types of compartment doors:
— Smoke containing doors
— Fire door assemblies
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Smoke Containing Doors
Capable of withstanding smoke at ambient temperatures and limited smoke at medium temperatures
Function through the use of flexible seals and self closing devices
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e The complete fire door assembly is required
to conform with European Standards
 The door assembly includes:

— All hardware, supports, fixings, door leaf and
frame

e The door assemblies are tested to determine

— Integrity of the door assembly in its resistance
to penetration by flame and hot gases
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http://nolanproducts.com/product. http://www.globalmarket.com/product-info/steel

php?prod_type=Firedoors# -fire-door-jh-h-001427978.html
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* Fire doors are rated as meeting the
recommendations of performance for
Integrity

 The rating relates to the requirements per
time which the integrity is held

e E.g.adoor with a rating E30 or FD30
satisfies requirements for 30 minutes
Integrity

e |[ntumescent fire seals should also be fitted
If required
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Intumescent seal at edge
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e All fire doors should be fitted withan =™
automatic self-closing device which is
capable of closing the door from any angle
and against any latch fitted to the door

e Where this would be considered a hindrance one
of the following can be used:
— A fusible link

— An electro-magnetic/mechanical device which will
release the door on activation of a smoke alarm

. — A door closure delay device
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e Hidden spaces (cavities) can provide routes

for fire and smoke spread in the event of a
fire

e This can be especially so of cavities above
other open spaces e.g. suspended ceiling

* Fire spread is restricted by

— Interrupting cavities which could form a pathway
around a barrier to fire

. — sub-dividing extensive cavities.
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e Dimensions of cavities are determined
by:
— Location of the cavity
— Materials used in the construction
— Availability of fire suppression system

— Automatic fire detection and alarm systems
with fittings in the cavities

— Alarm system which stops circulation in the

. ventilation system
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e Every cavity barrier should provide at
least 30 minutes fire resistance

e Barriers should be fitted tightly to rigid
construction

 |f this is not possible and gaps are
formed they should be filled with a fire
stopping material
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e Compartment walls and floors are designhed
to provide a barrier to fire spread

* Any openings compromise the integrity of
these barriers and reduce their resistive
function

e Protection of these openings is required in

. the form of  Fire Sealing
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wall or floor or though a cavity barrier
should meet one of the following provisions:

1. Proprietary Seals

Pipe collars can be attached at the point
where the pipe meets the barrier to

provide a seal.
They can be filled with an intumescent
material.
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2. Pipes with a restricted diameter

e When a proprietary seal is not used fire
stopping may be used around the pipe

e The opening should be kept as small as
possible

e The nominal internal diameter of the pipe
is specified in Building Regulations
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http://www.kilnbridgegroup.com/index.php/fire-stopping
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3. Sleeving s

* A piece of non-combustible material can be
used to act as a sleeve which fills the gap
between the pipe and the barrier though
which it is passing

 E.g. can consist of non-combustible stone
wool and intumescent graphite

 The intumescent material expands in the
event of a fire crushing the service pipe and

closing the penetration
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http://www.rockwool.ie/core+properties/fire/fire+stopping/rockwool+system

+products/insulated+fire+sleeve
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* Ducting should not provide a pathway for
fire spread

 There are 3 ways in which the fire
resistive integrity can be maintained

1. Fire Dampers
2. Self-supporting Fire Resisting Enclosures
. 3. Fire Resistant Ductwork
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Fire Dampers
a device which is installed at the point where the duct penetrates the compartment wall or floor. 
It allows the ventilated air in normal conditions to pass through a duct, wall or partition.
In a fire situation, the damper closes automatically to prevent the spread of fire for a stipulated time period.
Closing mechanisms can be 
A fusible link, which fractures at a certain temperature to release a closing mechanism
 An intumescent coated matrix, which intumescses under fire conditions to close the gaps in the matrix.

Self Supporting Fire Resisting Enclosures
Constructed without a steel lining duct
Use a selfsupporting board and casing systems made from calcium silicate and cement-based products. 
These materials provide fire protection in two ways:
- by cooling, which involves trapping moisture (physically andchemically bound) as it evaporates with the rising temperature
once all the moisture has turned to steam, the product then behaves as a thermal insulation material.

Fire Resistant Ductwork
Fire-resisting ventilation ductwork is designed using proprietary materials and fixing techniques
Function is to contain fire and the products of combustion in a manner that does not allow passage from the compartment of origin to other parts of the building for a stipulated time period.
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e The walls of a flue or duct should have a
fire resistance of at least half that of the
wall or floor in order to prevent the by-
passing of the compartmentation.

 The walls enclosing the flue or duct
should be of solid non-combustible
construction
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Building Regulations 2006 Technical Guidance Document B
Fire Safety
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 The external walls and roof of a building
should be designed and constructed to
provide adequate resistance to the

spread of fire to and from neighbouring
buildings.

e This is provided through:

— Construction of external walls
— Fire resistive roof coverings

. — Space separation




THORNTON

_I FIC Construction of external &I_!

BMEBFORENSICS Wa"S =

LSS ADJUSTERS

e The fire resistance of external walls
depends on:
— the use, height and size of the building
— whether the wall is within 1 m of the

relevant boundary.

e The amount of combustible surfaces on
buildings which are close to a boundary
or high buildings is also restricted
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 The junction between a compartment
wall and the roof of a building should be
capable of restricting fire spread
oetween compartments and other
ouildings.

 Fire resistive materials should be used in
the construction of a roof.
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In the case of dormer type roof cladding with internal fire resistive material can be used.
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 Openings and other unprotected areas in
the external walls should be limited as
they do not provide protection against
fire spread.

e Separation from a boundary can be
calculated based on the thermal
radiation which can be emitted though

. this unprotected opening.
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Blackwell House
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London, EC2V 5AE

Tel: +44 (0)20 8816 8744

Fax: +44 (0)870 134 0539

we can, because we care

0800 862 0511

Manchester
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Manchester, M1 2HY
Tel: +44 (0)161 408 3303

Fax: +44 (0)870 134 0539

Glasgow

Rushbrook House

220 Ayr Road

Glasgow, G77 6DR

Tel: +44 (0)141 639 6611

Fax: +44 (0)870 134 0539

Belfast

54 ElImwood Avenue
Belfast

BT9 6AZ

Tel: +44 (0)28 9068 6754

Fax: +44 (0)870 134 0539

Dublin

Citywest Business Centre
3013 Lake Drive

Dublin 24, Ireland

Tel: +353 (0)1 466 3333

Fax: +44 (0)870 134 0539
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