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FIREMAC METRO SYSTEMS

FIRE RESISTANT SYSTEMS FOR RAIL AND TUNNEL PROJECTS

The design of fire safety systems in new or existing mass transit systems, including rail and tunnel projects, can be particularly

challenging, given the numbers of people potentially involved, their behavior in an emergency situation and difficulties for the fire

service in accessing the seat of the fire. Inherent risks, including the possibility of plant and rolling stock fires, high voltage cables

and other hazards contributing to substantial fire loading, mean that fire suppression systems and effective compartmentation are

required to protect life and infrastructure. The impact of national regulations, and the lessons learned from catastrophic fires from

around the world have meant that fire safety is a critical consideration in the planning of metro and tunnel projects.

There are fire protection requirements and regulations which must be followed by metro rail operators. Firemac’s range of passive

fire protection systems (PFP), proven in the London Underground, and approved for installation in many international

developments, is used to protect  passengers and staff in these environments.

PFP is a key part of the structural integrity and fire safety in any commercial building, as correctly installed PFP systems contain or

slow the spread of a fire. Designed to work in conjunction with active fire protection systems such as sprinkers, Firemac’s systems

will contain the fire spread allowing for orderly evacuation and controlled fire fighting operations.

Firemac was established in 1989 and has grown to become a major provider of passive fire protection products, both in the UK and

internationally. The range of systems include fire resistant ductwork, walls, floors, and services enclosures which will give fire

protection for up to four hours, and has been used in Metro projects to provide fire, security and blast protection in tunnels,

passenger walkways, lobbies and other high risk areas.

As our customers would expect of a company working in safety critical  systems Firemac is ISO 9001 registered and Third Party

Accredited.

In the UK. Firemac fire protection systems have been used in the re-development of London King’s Cross and London Victoria

mainline train stations, and Tottenham Court Road and Cannon Street Underground Stations. Firemac has partnerships in a number

of international markets in the Middle East, Africa and Southern Asia, including Bahrain, UAE, Qatar, Oman, Saudi Arabia, Kenya,

Malaysia and India. In each market Firemac’s range of products complies with the requirements of the approval authorities, and full

training is given to Firemac’s international partners alongside ongoing technical and sales support. Firemac’s systems for metro

projects are approved for use in the development of Doha’s $35bn Metro project and Riyadh $22bn investment in its rapid transit

system. Firemac FM Fire Ducts are also approved for the Delhi Metro, one of India’s key infrastructure projects.



FIREMAC FM FIRE DUCTS 

Building Regulations require that new buildings must be divided into fire

compartments and means of escape in order that the spread of fire in the building is

contained. There are obvious areas of weakness which include doors, building services

and ventilation ductwork passing from one compartment to another. In particular the

standard ventilation ductwork system offers little or no protection against fire spread,

and to overcome this one option is to use fire resistant ductwork. 

Firemac FM Fire Duct systems give ductworkers complete control of both fabrication

and installation of fire resistant ducts where required in commercial developments.

This means that the full system is manufactured under strict factory controls, and to

Firemac’s required technical standards. All manufacturers of Firemac FM Fire Duct

systems are re-trained and audited annually by qualified ISO Internal Auditors.

Firemac FM Fire Duct systems have been designed around the needs of ductworkers,

allowing them to manufacture fire resistant ductwork in their own factories without

the need for third party suppliers. 

Using Firemac FM Fire Duct systems puts all elements of a contract in the hands of the ductworker, and allows entry into a

specialist market segment, without the need to develop highly expensive in-house systems. By working with companies skilled in

the installation of normal ductwork systems Firemac have ensured that the ductwork’s function in normal use as well as in fire

conditions is provided.

Full training in the fabrication and installation of fire resistant ductwork is given, and as part of Firemac’s service commitment we

work with our customers as the ductworker’s technical support department. Firemac can deal directly with specifiers and

consultants on any queries relating to fire protection, whether at the tender, fabrication, install or sign off stage.

Firemac FM Fire Duct systems use a glass fibre

cloth, applied directly on to steel ductwork to

give fire resistance of up to four hours. 

APPLICATIONS

Suitable for a wide range of environments, Firemac FM Fire Ducts have passed the required flammability, smoke and toxicity tests

required for use in underground metro projects. Firemac fire resisting ductwork can be used in any area of a building to protect life

and property and to aid the emergency services in the event of a fire. Typical applications include:

l Ventilation Ductwork

l Smoke Extract Ductwork Systems

l Non Domestic Kitchen Extract Ductwork

l Basement and Enclosed Car Park Duct Systems

l Escape Route Ducts

l Pressurisation Ductwork Systems

l Basement Smoke Extract Systems

l Dual Ventilation / Smoke Extract Systems

l Fume Cupboard Extract Systems

l High Risk Areas

Delhi Metro

Firemac FM Fire Ducts are

being installed in Phase Two of

the Delhi Metro. To gain

approval the system had to

demonstrate fire performance

to BS476: Part 24: 1987, and

successfully pass impact

testing, flame, smoke and

toxicity tests. These are the

requirements of a number of

transit systems around the

world, including the London

Underground.



PRODUCT DESCRIPTION

Firemac FM Fire Duct systems use a carefully selected fire protection glass fibre fabric, Firemac FM Fabric, which is bonded and

mechanically fixed to the outer face of galvanised or stainless steel ductwork, to achieve the required fire performance. The fabric is

less than 0.5mm thick and adds virtually nothing to the overall weight of the uninsulated steel duct systems. The insulated Firemac

FM Fire Duct systems also use a layer of rock mineral wool.

The fabric is silver grey in appearance, unobtrusive and gives a neat, aesthetically pleasing finish. During the finishing process the

fabric is overprinted with the words FIREMAC and FIRE RESISTANT to ensure it remains independent of standard ventilation

ductwork and other services. 

Firemac FM Fire Ducts can be constructed as rectangular, oval, circular or spiral ductwork, made in the normal manner and broadly

following the requirements of DW144 / SMACNA. There is usually no requirement to upgrade the gauge of steel used to achieve the

required fire resistance. Once the steel duct section has been formed, the fabric is applied quickly and easily, and bonded to the

duct using Firemac approved contact adhesive. The fabric is mechanically fixed using mild steel rivets or screws along a single

longitudinal edge. Slide on flanges are then fitted and fixed mechanically to the duct - no curing time is required and the completed

duct sections are ready to ship to site for installation. 

TESTING AND THIRD PARTY  CERTIFICATION

With standard ventilation ductwork offering negligible

protection against fire spread it is an easy way for fire and

smoke to spread rapidly through a building, penetrating fire

compartment walls and floors and cutting off means of escape.

Therefore it is vital that any safety critical product is rigorously

tested. 

Firemac FM Fire Duct systems have been tested and assessed to

BS476: Part 24: 1987 and demonstrated fire resistance of up to

four hours. A full appraisal of Firemac FM Fire Duct systems,

which includes a summary of the supporting test evidence, has

been issued by the Building Research Establishment (BRE) and is

available on request.

The duct system has also satisfied the test requirements for

underground / metro applications for flammability and smoke

and toxic fumes and has been shown to have excellent impact

strength when tested to EN 1128.

Independent inspection of Firemac FM Fire Duct systems is

carried out by IFC Certification Ltd, a UKAS accredited and

internationally recognised provider of Third Party Certification,

with offices in the UK and the Middle East



BENEFITS FOR DUCTWORKERS

For companies who have not installed fire rated ductwork before, or have limited experience, initial entry into this market can seem

daunting. As it is a safety critical area of the industry, the technical knowledge required can be off putting. Firemac acts as the

ductworker’s in-house technical department, and will answer any questions the ductworker or consultant has regarding fire rated

ductwork, and the performance of Firemac's range of systems. Our technical team includes some of the UK’s leading experts on

passive fire protection and Firemac's systems have been designed to be a straightforward addition to the range of services offered

by professional ductwork manufacturers.

l The fabric is applied by ductworkers themselves, quickly and easily, with minimum wastage, and at the point of 

fabrication, giving complete control of the whole contract, without the need to resort to any third party suppliers for

fire resistant ductwork

l There is no loss of time on site, continuity is guaranteed and any plan changes are easily accomplished

l Cuts out the need to develop costly in-house systems

l Full training given for both ductwork fabricators and installers 

l Complete technical back up and installation sign off

l The fabric itself is extremely strong, while its flexibility means it is easy to apply, usually by one worker 

l No curing time is required, meaning that fire resistant ductwork can be built, delivered and installed within hours 

l There is usually no need to upgrade the duct to achieve the required fire resistance

BENEFITS FOR SPECIFIERS

The fabric itself is extremely strong, while its flexibility means it is easy to apply, usually by one worker. It is applied after the duct

has been manufactured by a combination of adhesive and mechanical fixings - no curing time is required, meaning that fire resistant

ductwork can be built, delivered and installed within hours without the need to use any third party contractors. This ensures any

plan amendments can be easily and quickly accommodated, without any loss of time on site. There is usually no need to upgrade

the duct to achieve the required fire rating.

l Proven track record in major builds

l Industry leading technical expertise in passive fire protection

l Tested to British Standards

l Fire resistance from 1-4 hours

l Usually no need to upgrade ductwork or hangers reducing time, wastage and cost

l Uninsulated system is lightweight and occupies a minimum of space

l Delivered on site, fire rated and ready to install

l No requirements for second trades

l Firemac is an ISO 9001 accredited company

l Firemac FM Fire Duct systems are  manufactured under IFC Third Party Certification

l System designs assessed by the Building Research Establishment (BRE)

l Suitable for Underground / Metro installations

l Good impact strength

Firemac FM Fire Ducts were

used in the redevelopment

of King’s Cross Station in

central London. The

regeneration of the site,

spread over 65 acres,

includes homes, schools,

restaurants, bars and

offices.



FIREMAC FM BLUE

Building Regulations require that new buildings must be divided into fire compartments

and protected means of escape in order that the spread of fire in the building is

contained. There are obvious areas of weakness which include doors, ceilings, walls,

building services and ventilation ductwork passing from one compartment to another. 

Firemac FM Blue can be used to ensure that all of these systems have up to 4 hours fire

resistance. Firemac FM Blue is a non-combustible composite board with a fibre

reinforced cement core and outer facings of 0.6mm perforated galvanised steel

mechanically bonded to the core. Other steel finishes such as stainless steel are also

available on request, depending on quantity. 

Firemac FM Blue systems provide robust insulated or uninsulated vertical and horizontal

barriers, ventilation, smoke extract and kitchen extract ductwork and enclosures for

building services with a fire resistance of up to 4 hours. FM Blue systems are particularly

useful where high levels of impact or blast resistance are required.

A number of Firemac FM Blue temporary hoardings, lobby enclosures, security walls and ceilings have been installed by Kilnbridge

Construction Services Ltd. at the recently developed Tottenham Court Road Station in London. All exposed surfaces were coated with a

Sherwin-Williams coating system in the blue London Underground colour. FM Blue has also been used in other London Underground

projects including Cannon Street, and mainline stations such as London Victoria.

Exceptionally robust, FM Blue boards have

a fibre reinforced core and steel facings to

give fire resistance of up to 4 hours. 



DUCTWORK
When tested to BS 476: Part 24: 1987 this system satisfies the stability and integrity performance criteria for up to 240 minutes. If

rock mineral wool is added then the insulation performance criterion is also satisfied for up to 120 minutes. 

If the duct is required to satisfy the performance requirements for a smoke extract duct as given in BS 476: Part 24: 1987 then the

Firemac FM Blue duct system has a fire resistance of 60 minutes. If the smoke temperature is up to 300oC or 400oC, then longer fire

resistance periods are provided. Air leakage complies with the requirements of High Pressure Class C ductwork listed within the

B&ES (formally HVCA) document DW/144.

WALLS
Firemac FM Blue steel-framed walls have fire resistance periods up to 240 minutes (integrity and insulation and integrity only) in

terms of BS 476: Part 22: 1987 for fire attack from either face, for heights up to 15m and unlimited width. 

In addition, FM Blue walls have been successfully tested to EN 1364-1 and UL263 for three hours and four hours fire resistance (insu-

lation, integrity and hose stream) The Firemac FM Blue wall systems satisfy the performance requirements of BS 5234: Part 2 for Se-

vere Duty and the maximum crowd pressure rating (3kN/m).

CEILINGS
Firemac FM Blue steel-framed, self-supporting ceiling systems have fire resistance periods up to 240 minutes in terms of BS EN

1364-2 and BS 476: Part 22: 1987 for fire attack from below, for spans of up to 4.4m and unlimited width. 

For greater spans a similar fire performance can be achieved when tested to  BS 476: Part 22: 1987. 

The ceilings will also resist fire from above when tested to the heating conditions and performance criteria of BS 476: Part 22: 1987.

FIRE BARRIERS AT SERVICE PENETRATIONS
Firemac FM Blue vertical and horizontal fire barriers can be used to reduce the size of openings around services where they pass

through walls and floors. The horizontal barriers are designed to take foot traffic. 

SERVICES ENCLOSURES
Firemac FM Blue enclosures to building services are constructed in a similar manner to Firemac FM Blue ventilation ductwork. 

When exposed to the heating conditions and performance criteria of BS 476: Part 20: 1987 the enclosures have a fire resistance of

up to 240 minutes (integrity and insulation).

SUMMARY OF FIRE PERFORMANCE 



Firemac FM Blue was used in a fire

resistant passenger tunnel in London

Underground’s re-development of

Cannon Street Station. 

The purpose of the tunnel was to

achieve the safe transit of passengers

from the street entrance into the main

stairs, through the middle of a

construction site. 

The passageway was required to be

structurally sound, suitable for passenger

loadings at peak times, relatively

lightweight so as to not exceed the

structural loading capacity of the existing

station flooring, aesthetically pleasing

and incorporate services fixings.   

TEST EVIDENCE AND ASSESSMENTS

Fire Assessments

Completed Performance Tests

Report no. Description

Maximum fire resistance to BS476 (min)

Stability (ducts only) Integrity Insulation

Exova Warringtonfire

192474J Issue 2
9 Wall systems n/a 240 240

Exova Warringtonfire

325685
6 Ceiling systems n/a 240 120

Exova Warringtonfire

324514
3 Duct systems 240 240 120

Exova Warringtonfire

323294
10 Service enclosures n/a 240 240

Exova Warringtonfire

332995 Issue 2
4 Penetration seal barriers 0 240 240

The above systems have been fire tested/assessed to BS 476: Parts 20, 22 & 24. At time of printing, some walls have also been

successfully tested to BS EN 1364-1 and UL263 (including hose stream) and a ceiling has been tested to BS EN 1364-2.

Report No. Conforms to Description

BRE 264954 Rev 1 BS EN ISO 1182: 2010 On the central fibre cement core of FM Blue

BRE 266127 BS EN ISO 1716: :2010 On the central fibre cement core of FM Blue

BRE 266768 BS EN 13501-1: 2007 A1 reaction to fire classification (non-combustible)

BRE 279356 Dynamic pressure loading of 14kPa
Showed no measurable permanent displacement of FM Blue

wall

BSRIA C25092A BSRIA air leakage test
Complied with the requirements of High Pressure Class C

ductwork

BTC 18586 BS 5234: Part 2
Severe Duty for strength and robustness of partitions,

including crowd pressure rating (3kN/m)



BLAST RESISTANCE
A test wall comprising of 8.5mm Firemac FM Blue secured to one face of a frame-

work of galvanised steel channels had a nominal delivered dynamic pressure load-

ing of 14kPa applied to the frame side of the wall with no measurable permanent

displacement of the Firemac FM Blue boards.

HOSE STREAM
The hose stream test serves as an indicator for two important attributes:

1) the integrity of a fire stop or assembly during fire exposure

2) the overall reliability of the material to perform its intended function. 

Firemac FM Blue three hour and four hour walls have successfully completed

the requirements of the hose stream test to UL263.

STRENGTH AND ROBUSTNESS
The Firemac FM Blue single skin wall, 5m high, was tested to BS 5234: Part 2

and satisfied the performance requirements for Severe Duty and the maximum

crowd pressure rating (3kN/m). The wall was subjected to tests for stiffness,

damage by small hard body impact and large soft body impact, structural dam-

age by large soft body impacts, door slamming and resistance to crowd pres-

sure.

THIRD PARTY CERTIFICATION
UL

Firemac FM Blue three hour and four hour fire resisting walls have been 

successfully tested to UL263 which includes a hose stream test, and the board production is covered

by a UL third party certification scheme. 

These walls and the single skin uninsulated Firemac FM Blue wall have also been successfully tested to

BS EN 1364-1 and BS 476: Part 24. All of these systems are listed on the UL website.

IFC Certification

All Firemac FM Blue wall, ceiling, duct and service enclosure systems and the board production are

covered by IFC third party certification schemes.
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