
IGNIS®

PASSIVE FIRE PROTECTION SYSTEM

For the safety of people and the safety of structures

IGNIS

Belgium T +32 52 457 487

Czech Republic 

T +420 518 329 113China

 T +86 21 6057 7287

France T +33 1 57 63 67 40

Germany T +49 6022 812020

Hungary  T +36 49 886 200

Netherlands  T +31 85 744 1300

Saudi Arabia  T +966 2 6048479

Slovakia T +421 37 6556010

United Arab Emirates  T +971 4 4204050

United Kingdom  T +44 1482 863777

USA  T +1 828 665 5050

Or contact your local distributor

www.adfil.com/www.enkasolutions.com
info@adfil.com

Copyright © 2016 Bonar
04/2016

CONTACT US TO DISCUSS YOUR SPECIFIC REQUIREMENTS

Our team is made up of a group of 
specialists in fibre and geosynthetics  
solutions, who are available to offer 
advice on the optimum solution for 
design and product usage for 
numerous underground applications. 

Ignis fibres have been used in tunnels right around 
the world for over 20 years. 

SOLUTII PENTRU TUNELURI 
PREZENTAREA PRODUSELOR

Fibre sintetice pentru constructii si geosintetice de inalta perfomanta

Kentish Town Cable 
Tunnel, 
London, UK

Schlossberg Tunnel, 
Graz, Austria

North Downs Tunnel, 
CTRL 410, Kent, UK

Airside Tunnel, 
Heathrow Airport, 
Terminal 5, 
London, UK

Stratford Tunnel, 
CTRL Contract 
220/240, 
London, UK

SWOT Tunnel, 
Heathrow Airport, 
London, UK

Swancombe Dock 
Tunnel, 
CTRL 320, UK

Bindermichel Tunnel, 
Linz, Austria

St. Johns to Elstree 
Cable Tunnel, 
London, UK

De Westerschelde 
Tunnel, 
Holland

Pistentunnel, 
Flughafen, Austria

Channel Tunnel 
Rail Link 
Contract 103, UK

Dublin Port Tunnel, 
Ireland

U2/U5 Tunnel, 
Vienna, Austria

Dartford Cable Tunnel, 
UK

Penchala Tunnel, 
Kuala Lumpar, 
Malaysia

Weehawken Tunnel, 
New York, USA

Strassentunnel S1 
Rannersdorf, 
Vienna, Austria

Mersey Kingsway 
Cross Passages,
Liverpool, UK

Umfahrung Enns, 
HL. Austria

Lainzer Tunnel, 
LT22/LT24, 
Vienna, Austria

Malmo City Tunnel, 
Sweden

Hallandsas Tunnel,
Sweden

Petelinje Tunnel,
Blagovica

Ostrava Tunnel, 
Poland

Lower Lea Valley,
UK

Disclaimer
All information and product specifications provided in this document are 
accurate at the time of publication. As the Low & Bonar Group follows a 
policy of continuous development the provided information and 
product specifications may change at any time without notice and must 
not be relied upon unless expressly confirmed by a relevant member of 
the Low & Bonar Group upon request. No liability is undertaken for results 
obtained by usage of the products and information.

Due to several tunnel fires in 
Europe and the increased threat 
of terrorism, public attention has 
been focused on the 
performance of structures both 
above and below the ground. 

Sometimes the simpler a 
solution is, the better it is. 
Nothing is more simple when it 
comes to protecting tunnel 
linings from explosive spalling 
than our tried and tested Ignis 
monofilament fibres. 

Many have followed our lead, but 
nobody can offer the quality and 
support provided by our 
specialists. Why take the risk of 
inferior performance on site and in 
a real fire, when the best of proven 
performance fibres are available?



ENKA® SOLUTIONS

Whether it be for primary 
shotcrete linings, cast in situ 
or permanent precast 
segmental linings, our Durus 
S500 macro synthetic fibres 
provide safety of application, 
durability and sustainability, 
adding value to assets and 
return on investment for 
clients, as well as time and 
cost savings to contractors. 

Environmentally friendly 
reinforcement? Only with 
macro synthetic fibres.
As stated on page 26 of the 
recent International 
publication: ITAtech Design 
Guidance for Precast Fibre 
Reinforced Segments – Draft 

Report of July 2015, macro 
synthetic fibres are by far the 
most environmentally friendly 
solution for the reinforcement 
of precast concrete segmental 
linings when compared 
directly to steel fibres and steel 
mesh alternatives.

Made to outperform steel reinforcement
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Low & Bonar produce, printre altele, solutii geotehnice 
(produse si know-how) pentru imbunatatirea solului și a 
betonului (eroziune, filtrare, protecție, drenaj, separare, 
descarcarea eforturilor, armare) in proiecte de inginerie civila 
(transport, mediu, hidraulica, minerit si tuneluri, constructii civile 
si industriale). 

DURUS® S500
NEXT GENERATION MACRO SYNTHETIC FIBRE

DURUS

Backed by extensive 
geosynthetics expertise, 
Enkadrain drainage and 
protection mats developed 
to meet the specific needs of 
the tunnelling industry have 
been launched about four 
decades ago. Ever since they 
have become an integral 
part of several approved 
sealing systems and been the 
preferred choice of tunnelling 
engineers and contractors 
around the world. 
Examples of projects 
successfully completed with 
Enkadrain include the 
Gotthard Base Tunnel – 
the world’s longest and 
deepest tunnel. 

In addition, the Enka 
Solutions product portfolio 
for underground traffic 
infrastructure encompasses 
Enkadrain vibration 
damping mats. 

If you are looking for 
economic, yet reliable flame 
retardant nonwovens for 
protection, separation or 
filtration, you will find the right 
product in the extensive 
Enka-Tex range.

DRAINAGE, PROTECTION AND MORE

High performance geosynthetics 

ENKADRAIN

With Enka Solutions geosynthetics unsurpassed 
performance lays ahead for your next project.

Thanks to a unique fibre shape and state-of-the-art 
extrusion technology applied in the manufacture, 
this fibre is outperforming its alternatives.

Unde livram materiele perfomante 
Veniturile Low & Bonar din 2014 pe zone

The Durus range of macro 
synthetic fibres conforms to 

numerous internationally 
recognized quality and 

performance requirements. 

MATERIAL EMBODIED CO2
DOSAGE USED IN  EMBODIED CO2

  (KG CO2/TONNE) SEGMENT OF CONCRETE
 PRODUCTION (KG/M2) (KG/M2)

Conventional steel 1,932 (1) 60 to 160 116 to 309reinforcement

Steel wire fibres 2,425 (2) 25 to 40 61 to 97

Polypropylene 
synthetic fibres 260 (3) 8 to 10 2 to 2.6

Table: Embodied carbon dioxide for difference forms of reinforcement
Sources:
(1) “Embodied carbon dioxide (ECO2) and construction materials” (V1.1, 2008) Concrete Centre (UK)
(2) Correspondence from steel fibre manufacturers, 2014
(3) Correspondence from synthetic manufacturers, 2014

Locatii de productie 
Low & Bonar 
Belgia: Zele & Lokeren China: 
Yizheng, Changzhou Republica 
Ceha: Lomnice Germania: 
Obernburg, Hückelhoven & 
Fulda  Ungaria: Tiszaújváros 
Oldanda: Arnhem & Emmen  
Arabia Saudita: Yanbu 
Slovacia: Ivanka pri Nitre UAE: 
Abu Dhabi   
Marea Britanie: Dundee 
SUA: Asheville, NC 

De mai multe decenii, fibrele de armare a betonului 
(Durus & Ignis) precum si geosinteticele Enka 
Solutions (Enkadrain si Enka-Tex) au construit o solida 
reputatie de performanta si fiabilitate in proiecte de 
tuneluri din intreaga lume. Solutiile Adfil si Enka sunt 
marci Low & Bonar.
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ENKA® SOLUTIONS

Fie ca este vorba de torcrete 
armate, betoane turnate in situ 
sau camasuieli permanente cu 
segmente prefabricate, fibrele 
macrosintetice Durus S500 
asigura siguranta aplicarii, 
durabilitate si sustenabilitate, 
adaugand valoare si 
rentabilitate pentru investitiile 
clientilor, precum si economii de 
timp si costuri pentru 
contractanti. 

Armatura prietenoasa pentru 
mediu? Numai cu fibrele 
macrosintentice.
Așa cum se arata la pagina 26 
din recenta publicație 
internațională: Ghidul de 
proiectare ITAtech pentru 
segmentele prefabricate 
armate cu fibre –

Draftul raportului din iulie 2015, 
fibrele macrosintetice sunt de 
departe solutia cea mai 
prietenoasa pentru mediu pentru 
armarea segementelor de tune din 
beton prefabricat, prin comparatie 
directa cu alternativele cu fibre 
metalice si plase sudate de otel. 

Fabricate pentru a depasi perfomantele armaturii din otel

NON-WOVEN & 
WOVEN 
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Low & Bonar is a manufacturer of amongst others  
geotechnical solutions (products & know-how) for soil and 
concrete improvement (erosion, filtration, protection, 
drainage, separation, stress relief, reinforcement) on civil 
engineering projects (transportation, environment, 
hydraulic, tunnel & mining, building & construction).

DURUS® S500
URMATOAREA GENERATIE DE FIBRE MACROSINTETICE

DURUS

Backed by extensive 
geosynthetics expertise, 
Enkadrain drainage and 
protection mats developed 
to meet the specific needs of 
the tunnelling industry have 
been launched about four 
decades ago. Ever since they 
have become an integral 
part of several approved 
sealing systems and been the 
preferred choice of tunnelling 
engineers and contractors 
around the world. 
Examples of projects 
successfully completed with 
Enkadrain include the 
Gotthard Base Tunnel – 
the world’s longest and 
deepest tunnel. 

In addition, the Enka 
Solutions product portfolio 
for underground traffic 
infrastructure encompasses 
Enkadrain vibration 
damping mats. 

If you are looking for 
economic, yet reliable flame 
retardant nonwovens for 
protection, separation or 
filtration, you will find the right 
product in the extensive 
Enka-Tex range.

DRAINAGE, PROTECTION AND MORE

High performance geosynthetics 

ENKADRAIN

With Enka Solutions geosynthetics unsurpassed 
performance lays ahead for your next project.

Datorita unei forme unice a fibrei și a celei mai avansate 
tehnologii de extrudare aplicata la fabricare, acest tip de 
fibre depaseste performantele sistemelor alternative.

Where we deliver performance materials
Low & Bonar revenue 2014 by destination

Gama Durus de fibre macro 
sintetice este conforma cu 

numeroase cerinte de calitate 
si performanta recunoscute la 

nivel international. 

MATERIAL
CO2 INCLUS 

  (KG CO2 /TONA) IN BETON 
DOZAJ FOLOSIT LA 

PRODUCTIA 
SEGMENTELOR (KG/M2) (KG/M2)

1,932 (1) 60 to 160 116 to 309Armatura 
conventonala
Fibre metalice 2,425 (2) 25 to 40 61 to 97

Fibre sintetice 
din polpropilena 260 (3) 8 to 10 2 to 2.6

Table: Embodied carbon dioxide for difference forms of reinforcement
Surse:
(1) “Bioxidul de carbon inclus (ECO2) si materialele de constructii” (V1.1, 2008) Concrete Centre (UK)
(2) Corespondenta producatorilor de fibre metalice, 2014
(3) Corespondenta producatorilor de materiale sintetice, 2014

Low & Bonar 
manufacturing locations
Belgium: Zele & Lokeren 
China: Yizheng, Changzhou
Czech Republic: Lomnice 
Germany: Obernburg, 
Hückelhoven & Fulda  
Hungary: Tiszaújváros
Netherlands: Arnhem & Emmen  
Saudi Arabia: Yanbu 
Slovakia: Ivanka pri Nitre
UAE: Abu Dhabi   
UK: Dundee 
USA: Asheville, NC 

For several decades Adfil concrete reinforcement 
fibres (Durus & Ignis) as well as Enka Solutions 
geosynthetics (Enkadrain and Enka-Tex) have 
built a reputation of performance and reliability
in tunnelling projects across the world. Adfil and 
Enka Solutions are Low & Bonar brands.
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IGNIS®

SISTEM PASIV DE PROTECTIE LA FOC

Pentru siguranta oamenilor si siguranta structurilor

IGNIS

Belgium T +32 52 457 487

Czech Republic 

T +420 518 329 113China

 T +86 21 6057 7287

France T +33 1 57 63 67 40

Germany T +49 6022 812020

Hungary  T +36 49 886 200

Netherlands  T +31 85 744 1300

Saudi Arabia  T +966 2 6048479

Slovakia T +421 37 6556010

United Arab Emirates  T +971 4 4204050

United Kingdom  T +44 1482 863777

USA  T +1 828 665 5050

Or contact your local distributor

www.adfil.com/www.enkasolutions.com
info@adfil.com

Copyright © 2016 Bonar
04/2016

CONTACT US TO DISCUSS YOUR SPECIFIC REQUIREMENTS

Our team is made up of a group of 
specialists in fibre and geosynthetics  
solutions, who are available to offer 
advice on the optimum solution for 
design and product usage for 
numerous underground applications. 

Fibrele Ignis au fost utilizate in tuneluri din întreaga 
lume de peste 20 de ani.

TUNNELLING SOLUTIONS
PRODUCT OVERVIEW

High Performance Construction Fibres and Geosynthetics

Kentish Town Cable 
Tunnel, 
London, UK

Schlossberg Tunnel, 
Graz, Austria

North Downs Tunnel, 
CTRL 410, Kent, UK

Airside Tunnel, 
Heathrow Airport, 
Terminal 5, 
London, UK

Stratford Tunnel, 
CTRL Contract 
220/240, 
London, UK

SWOT Tunnel, 
Heathrow Airport, 
London, UK

Swancombe Dock 
Tunnel, 
CTRL 320, UK

Bindermichel Tunnel, 
Linz, Austria

St. Johns to Elstree 
Cable Tunnel, 
London, UK

De Westerschelde 
Tunnel, 
Holland

Pistentunnel, 
Flughafen, Austria

Channel Tunnel 
Rail Link 
Contract 103, UK

Dublin Port Tunnel, 
Ireland

U2/U5 Tunnel, 
Vienna, Austria

Dartford Cable Tunnel, 
UK

Penchala Tunnel, 
Kuala Lumpar, 
Malaysia

Weehawken Tunnel, 
New York, USA

Strassentunnel S1 
Rannersdorf, 
Vienna, Austria

Mersey Kingsway 
Cross Passages, 
Liverpool, UK

Umfahrung Enns, 
HL. Austria

Lainzer Tunnel, 
LT22/LT24, 
Vienna, Austria

Malmo City Tunnel, 
Sweden

Hallandsas Tunnel, 
Sweden

Petelinje Tunnel, 
Blagovica

Ostrava Tunnel, 
Poland

Lower Lea Valley, 
UK

Disclaimer
All information and product specifications provided in this document are 
accurate at the time of publication. As the Low & Bonar Group follows a 
policy of continuous development the provided information and 
product specifications may change at any time without notice and must 
not be relied upon unless expressly confirmed by a relevant member of 
the Low & Bonar Group upon request. No liability is undertaken for results 
obtained by usage of the products and information.

Datorita numarului mare de tuneluri din 
Europa si amenintarii sporite a 
terorismului, atentia publica sa 
concentrat asupra performantelor 
structurilor supraterane cat si subterane.

Uneori, cu cat o solutie e mai simpla 
cu atat este mai buna. Nimic nu e mai 
simplu, cand e vorba de protectia 
galeriile tunelurilor la incendii si de 
fenomenul de explozie a betonului 
decat utilizarea fibrelor monofilament 
Ignis, testate si incercate in acest 
sens.

Multi au urmat orientarea noastra, dar 
nimeni nu poate oferi calitatea și 
suportul oferit de specialistii nostri. De 
ce sa riscati performante inferioare in 
situ si, mai grav, in cazul incendiilor 
reale, cand sunt disponibile cele mai 
bune fibre, cu performante dovedite?
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CONTACTATI-NE PENTRU A DISCUTA CERINTELE DVS. SPECIFICE

Echipa noastra este formata dintr-un 
grup de specialisti in solutii cu fibre 
sintetice si materiale geosintetice, in 
masura sa ofere consultanta cu privire 
la solutia optima pentru proiectarea si 
utilizarea produselor pentru numeroase 
aplicatii subterane. 

Ignis fibres have been used in tunnels right around 
the world for over 20 years. 

TUNNELLING SOLUTIONS
PRODUCT OVERVIEW

High Performance Construction Fibres and Geosynthetics

Kentish Town Cable 
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London, UK
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Graz, Austria
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Disclaimer
Toate informatiile si specificatiile produselor furnizate îin acest document sunt 
corecte in momentul publicarii. Deoarece Grupul Low & Bonar respecta o politica de 
dezvoltare continua, informatiile furnizate si specificatiile produselor se pot modifica 
in orice moment fara notificare, si de aceea nu trebuie considerate ca referinta decat 
in cazul in care acest lucru este confirmat in mod expres de un membru relevant al 
grupului Low & Bonar, la cerere. Nu se acorda nicio raspundere pentru rezultatele 
obtinute prin utilizarea produselor si a informatiilor.

Due to several tunnel fires in 
Europe and the increased threat 
of terrorism, public attention has 
been focused on the 
performance of structures both 
above and below the ground. 

Sometimes the simpler a 
solution is, the better it is. 
Nothing is more simple when it 
comes to protecting tunnel 
linings from explosive spalling 
than our tried and tested Ignis 
monofilament fibres. 

Many have followed our lead, but 
nobody can offer the quality and 
support provided by our 
specialists. Why take the risk of 
inferior performance on site and in 
a real fire, when the best of proven 
performance fibres are available?




