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A BRIEF HISTORY 
OF TUNNEL FIRES 
 

 177 tunnel fires 
were recorded 
since 1866 – first 
one in UK 
 

 28 major events 
from 1949 & 2008  
 >700 deaths 
 >1000 injured 
 > € 1 bn loss 
 > 500 Vehicles 

destroyed  
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 Fire rises very fast in tunnels. 
 Unprotected mass concrete and reinforced concrete tunnel walls are quickly and completely 

destroyed when exposed to temperatures of over 400°C.  
 Temperature can rise up to more than + 1’000°C and can last for hours. 
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REQUIREMENT FOR FIRE PROTECTION IN TUNNEL 
 

Passive fire protection systems should meet the 
following requirements: 

 Concrete temperatures during the fire exposure 
< 380°C 

 Steel reinforcement temperatures during the 
fire exposure < 250°C 

 No spalling during the fire exposure 

 No delamination of the fire protection material 
after the fire exposure test 
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INNOVATIVE PASSIVE FIRE PROTECTION MORTAR FOR TUNNELS  
 

 Sika developed Cementitious wet sprayed fire protection mortar, containing 
phyllosilicate aggregates, which are highly effective in resisting the heat of 
hydrocarbon fires. 

 

 Also suitable for fire protecting all types of reinforced concrete buildings and 
civil engineering structures including tunnels, FRP (Sika® Carbodur® & 
SikaWrap®). 
 

TECHNICAL DETAILS 
 

 Reaction to Fire Euroclass A1 
 UL Certified 
 Complies with RWS Fire Curve  
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Combustibility Test as per ASTM E136  
Standard Test Method for Assessing Combustibility of 

Materials Using a Vertical Tube Furnace at 750°C 

STANDARD TEST METHOD FOR CEMENTITIOUS, FIRE PROTECTION MORTAR FOR WET SPRAY APPLICATION 

ASTM E605 for Density of Sprayed Fire-Resistive 
Material (SFRM) Applied to Structural Members 

ASTM E736 for Cohesion / Adhesion Strength of 
Sprayed Fire-Resistive Materials Applied to Structural 

Members 

ASTM E119 for Thermal Conductivity & Specific Heat 
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STANDARD TEST METHOD FOR CEMENTITIOUS, FIRE PROTECTION MORTAR FOR WET SPRAY APPLICATION 

ASTM E760 for Bond Impact  
Standard Test Method for Effect of Impact on Bonding 

of Sprayed Fire-Resistive Material 

ASTM E761 for Compressive Strength of Sprayed 
Fire-Resistive Material Applied to Structural Members 

ASTM E759 for Effect of Deflection on Sprayed Fire-
Resistive Material Applied to Structural Members 

ASTM E1269 for Specific Heat 
Standard Test Method for Determining Specific Heat 

Capacity by Differential Scanning Calorimetry 
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INTERNATIONAL FIRE CURVES – MOST STRINGENT: RWS 

 The most stringent curve is from 
Netherland, RWS. 

 This curve assumes that in a worst-case 
scenario, a 50 m³ fuel, oil or petrol 
tanker fire with a fire load of 300MW 
could occur, lasting up to 120 minutes.  

 The RWS curve was based on the 
results of testing carried out by TNO in 
the Netherlands in 1979.  
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INTERNATIONAL FIRE CURVES – MOST STRINGENT: RWS 
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 The furnace used for the fire resistance test has a 
combustion chamber with an area of 150cm x 150cm 
and a height of 85 cm.  
 

 The test signals from the 6 sheathed thermocouples 
inside the test slab and the 4 plate thermocouples in 
the furnace are converted at a central measuring 
station and displayed in °C.  
 

 All the temperatures are recorded at 15 seconds 
intervals. 
 

 The furnace temperature is controlled manually by the 
operator in line with the specified temperature profile. 

INTERNATIONAL FIRE CURVES – MOST STRINGENT: RWS 
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Thermocouple 
Tmax 
[°C] 

Time 
[min] 

TC 1 (Interface) 208 185 

TC 2 (At 13mm) 349 185 

TC 3 (At 13mm) 358 184 

TC 4 (At 25mm) 121 185 

TC 5 (At 25mm) 93 184 

TC 6 (Interface) 168 185 

INTERNATIONAL FIRE CURVES – MOST STRINGENT: RWS 
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APPLICATION PROCEDURES – CONCRETE TUNNEL SURFACE 
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SIKACRETE – 213 F AT 
INTERNATIONAL JOURNAL  
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LOCAL PROJECT REFERENCE BY 
 
 
 
 
 

       & 
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PROJECT NAME: SAMRUDDHI EXPRESSWAY TUNNEL (PACKAGE-14)  
 

System Structure 
To maintain the structural stability of the Tunnel under a minimum fire load of 100 MW, a passive fire protection system 
complying to RWS fire curve was applied over the crown of the tunnel in a layer thickness of 20 mm to get the desired 
protection.  
 
In addition to passive fire protection of tunnel, a light reflective, durable and washable water-based epoxy topcoat 
system is applied over the tunnel walls up to a height of 5.75m having gloss performance of 55~60% as per ISO 2813, 
degree of luminosity of 60%, fire classification of A2-s1, d0 as per EN13501-1.  
 
PROJECT PARTICIPANTS 
 Project owner: Maharashtra State Road Development Corporation  
 Consultant: EPTISA Servicios De Inginieria S.L  
 Main Contractor: Afcons Infrastructure Limited 
 Applicator: Structural Specialities & Projects (India) Pvt. Ltd.  
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Wire mesh Installation at Tunnel 

Crown 

Wire mesh Installation at Tunnel 

Crown 
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Sikacrete-213 F IN Passive 
Fore protection Mortar 

Sikagard-340 WCT IN Light 
Reflective Coating  
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THANKS  


