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High Density Sprayed Mortar for Tunnels

FIRE BARRIER 135
 

FIRE BARRIER 135 was tested for EN 2005 within the context of 
this European research programme which compared it with other 
sprayed systems (Complete report available on request).

UP-TUN (Upgrading Tunnel safety) PROGRAMME

ADHESION TEST (passive and active)

FIRE BARRIER 135 was tested in 2009 in the LPM laboratory in 
accordance with EN 1542 and obtained 0.7 MPa at 7 days and 1.1 
Mpa at 28 days

FIRE BARRIER 135 was tested in 2004 at Nancy LPC, with six 
adhesion tests using gradual traction on the FIRE BARRIER 135, in 
accordance with standard NF P 18 852, giving a mean breaking 
strength of 0.39 MPa, after one hour of traction and a progression of 
1.65 mm/min.

DESCRIPTION

FIRE BARRIER 135 is a premixed mortar based on aluminous cement, kaolin, refractory brick powder and plaster. Applicable by spraying, 
itȱisȱmainlyȱdesignedȱforȱuseȱinȱtunnelsǰȱbecauseȱofȱitsȱveryȱhighȱtemperatureȱresistanceȱǻhydrocarbonȱęresȱatȱŗřŖŖȱandȱŗřśŖǚCǼǯȱFIREȱ
BARRIER 135 is used to meet the demands of PIARC (World Road Association) standards, guaranteeing 120 to 240 minutes of insulation. 
ItȱisȱparticularlyȱrecommendedȱforȱapplicationsȱrequiringȱaȱsmoothȱandȱmechanicallyȱstrongȱęnishȱǻŗŖȱMPaǼȱwhichȱcanȱbeȱpaintedȱandȦorȱ
washed at high pressure (150 bars at 50 cm).

FIELDS of APPLICATION

- New concrete structure  (35 to 76 MPa)
- Existing concrete structures
- Lead-in shafts in pavements
- Frost free Drainage System in arch

- Bonded cement walls
- Expansion joints 
- Neoprene supports 

HIGH PRESSURE WASHING

FIRE BARRIER 135 successfully passed a test of successive high 
pressureȱwashesȱatȱŗśŖȱBarȱandȱśŖȱcmȱdistanceȱwithȱaȱĚowȱrateȱofȱŘśȱ
litres/min.   

CARBONATATION

FIRE BARRIER 135 was tested in accordance with EN 13295: 2004, 
on its resistance to carbonatation due to the reaction to CO2.

FATIGUE TEST (50 million cycles)

FIRE BARRIER 135 was tested with a load applied sinusoidally 
(frequency 6 Hz) for values oscillating between +707N and 137N 
which gave a stress value between the concrete and FIRE 
BARRIER 135, after 5 million cycles, of +1.97 kPa under traction 
and -1.59 kPa under compression.

the values for 15 and 50 million cycles were extrapolated by the SP 
laboratory.

FIRE BARRIER 135 was tested in August 2008 in the SP laboratory 
(Sweden) in accordance with the Norwegian transport ministry 
directive (TR-2494) as well as under extreme compressive stress. 
(12 MPa)
 
FIRE BARRIER 135 was tested on a wide span slab with a vertical 
and parallel static load of 4644 kN, and maximum concrete 
compression of 12.9 Mpa during this test. 

EUROPEAN APPROVALS

FIREȱBARRIERȱŗřśȱhasȱbeenȱsubjectedȱtoȱmanyȱęreȱresistanceȱtestsȱ
inȱ lineȱwithȱ ISOȱŞřŚǰȱRWSȱandȱHCincȱcurvesǰȱandȱforȱdiěerentȱ
thicknesses. Because of its refractory properties, the same sample of 
FIRE BARRIER 135 was tested three times successively in 
accordance with the RWS curve for more than three hours and 
conęrmedȱitsȱcontinuousȱthermalȱperformanceȱǱ

-  A1 : Non-combustibility in accordance with Euroclass :
   (tested in 2 laboratories)
-  2 hours RWS test: 11 tests - 11 thicknesses - from 32 to 57 mm    
   (tested in 3 laboratories)  
-  2 hours HCinc test:  6 tests - 5 thicknesses - from 28 to 35 mm   
   (tested in 3 laboratories)
ȬȱȱISOȱŞřŚȱęreȱtestǱȱȱŘȱtestsȱȬȱŘȱthicknessesȱȬȱŘŞȱandȱŚŗȱmmȱ

DAILY OPENING to TRAFFIC

FIRE BARRIER 135 was tested in 2009, in situ in the Bjorvika 
tunnel (Norway), to validate its adhesion strength 30 minutes after 
sprayingǰȱsoȱthatȱtheȱtunnelȱcouldȱbeȱreopenedȱtoȱtraĜcȱonȱaȱdailyȱ
basis. The test results were processed in accordance with standard 
EN 1542 and showed an adhesive strength of 0. 03 Mpa after 60 
minutes, i.e. 15 times the pressure exerted by the passage of a 
heavy goods vehicle. 

FREEZE – THAW CYCLE

FIRE BARRIER 135 was subjected to 20 successive freeze-thaw 
cycles in accordance with EN 13687-1: 2002, alternating 2 hours 
immersionȱinȱaȱsolutionȱofȱsodiumȱchlorideȱatȱȬŗśƹŘǚCȱandȱŘȱhoursȱ
immersionȱinȱwaterȱatȱŘŗƹŘǚCǯ

5 millions cycles
15 millions cycles
50 millions cycles 1,60/1,30

Duration of test Tensile  strength then compression 
strength (kN)

1,97/1,60
1,79/1,46
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FIRE BARRIER 135

 High Density Sprayed Mortar for Tunnels
CHARACTERISTICS and PERFORMANCES

In a closed, damp place, the air must be frequently renewed 
until the mortar is completely dry. FIRE BARRIER 135 hardens 
on the surface after 30 minutes and all through after about 4 
hours (20°C / 50% RH).  

VENTILATION

ENVIRONMENT

To respect the environment, we advise you not to pour our products 
into drains, water courses or onto the ground.

ADDITIONAL INFORMATIONS

SAFETY DATA SHEET

Available on request from Innovative Fire Systems or downloadable 
fromȱwwwǯinnovativeęresystemsǯcomǯ

MAIN REFERENCES of installations

 - El Azhar tunnel (Egypt 57 000 m² - 2002)
 - Bjorvika tunnel (Norway - 42 000 m² - 2009)
 - Lecco tunnel (Italy 38 000 m² - 2005)
 - Maurice Lemaire tunnel (France - 45 000 m²)
 - Perthus tunnel  (Spain - 8 kms)
 - Monaco tunnel (Monaco - 2006)

PREPARATION SUBSTRATE 

The supports must be prepared in accordance with reports on 
ęreȱresistanceȱasȱwellȱasȱInnovativeȱFireȱSystemsȱrecommenda-
tions. More generally, the surfaces must have been prepared in 
order to optimise adhesion.

REINFORCEMENT MESH

We recommend the use of a plugged reinforcement mesh with 
a mesh spacer positioned in the lower third of the thickness of 
FIRE BARRIER 135 applied either vertically or horizontally.

IMPLEMENTATION

FIRE BARRIER 135 must be applied by operators previously 
trained by Innovative Fire Systems technical department.

TOP COAT

FIRE BARRIER 135 was tested with a cold urethane McM 
coating applied in two 40 micron coats, to determine its 
non-combustibility properties in accordance with standard EN 
ŗřśŖŗȬŗǱȱŘŖŖŝȱȬȱClassięcationȱBȬȱSŗȱdŖȱ

 - Foix tunnel (France - 22 000 m²) 
 - Epine North tunnel (France)
 - Lioran Tunnel (France)
 - Epine South tunnel (France)
 - The Chat tunnel (France)
 - Montjezieux tunnel (France)

ȱȬȱGardaleĴaȱtunnelȱǻItalyȱȮȱŘŖŖŝǼȱ
 - Verla di Giovo tunnel (Italy - 2006)
 - Mont Blanc tunnel (France)
 - Busan-Geoje tunnel (South Korea - 2008) 
 - APRR  TML (France  - Vosges Alsace entrances)
ȱȬȱCoęrouteȱAŞŜȱtunnelȱǻFranceǼ

ALKALI RESISTANCE

FIRE BARRIER 135 was tested with ten conditioned samples 
for six weeks at 23±2°C / 50±5% Relative Humidity. These 
samples were immersed for two days in a solution of sodium 
hydroxide (1ml/litre) at 23±2°C, then rinsed with distilled water 
before being reconditioned for four more weeks.
An adhesion test was then performed in accordance with EN 
142: 2004 on the ten samples and the coating's adhesion did not 
show any signs of deterioration.

Packaging
Storage
Storage Period

Oě the ground, kept dry in its original packaging
6 months

 20°C : 522 m/s  
 1000°C : 2700 m/s  

 300°C : 264 m/s  

 20°C : 0,185  
 400°C : 0,188  

     200°C : 0,194  
     500°C : 0,169  

PH 

25kg and 40kg bags

Porosity
Superęcial Hardness

Specięc Heat

Thermal Conductivity W/(m.K)

Linear Expension

Prism Resistance 
Fracture Energy
Electrical Resistance 
Water Absorption (%)

CoeĜcient of Permeability

Young's Modulus 
Flexural Strength

Compression Strength 

Adhesion Strength 

Tensile Strengh

Reaction to Fire
Final Aspect
Limit Temperature 
Modulus of elasticity
Density (dry)

     0,7 MPa
After 28 days :      1,1 MPa

After 3 days :      3 MPa
After 28 days :      10 MPa

 > 2,38 GPa

 > 3,45 MPa
 450 N/m

 1000°C : > 66%  

 0,80 N/mm²

 > 1,02 MPa

 8

 10³ Ohm
 20°C : 49%  

 100°C : 800 J.kg-1.K-1 

 90 Shore A
 50°C : 765 J.kg-1.K-1

 500°C : 678 J.kg-1.K-1

 5,5 10-8 °C-1

 After 7 days :

 A1
 Flat "ready to be painted"
 1350°C
 4050 N/mm²
 1150 kg/m3


