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Do we NEED Fixed Suppression?

• Recent research suggests that currently accepted 
design fire sizes are nearly an order of magnitude 
too small

• Study by UK fire brigade, as well as fire fighter 
death/injury experience in real tunnel fires indicate 
that manual firefighting is highly dangerous and 
difficult, if not impossible

• The cost of constructing tunnels limits their 
applications to vital transportation links



What has been said?
• “Fire Spreads by Ventilation” 
• “Tunnels should  be viewed as examples of 

either well designed or badly designed 
furnaces” 

• “200 MW fire was not oxygen limited”
• “People do not behave as engineers wish 

them to”
• “It might not be possible to educate people”



Why Fixed Suppression?

• Fire sizes in excess of 200 MW are 
highly possible…and plausible!

• Virtually impossible to mitigate the 
effects of a fire this magnitude, the only 
solution is to keep them from reaching 
this size in the first place!

• This is precisely what fixed suppression 
systems in buildings do!



Challenges:  System Integration

• Suppression must be consider in the context of 
the overall tunnel fire protection strategy 
– Design tradeoffs, Equivalency allowances

• The inclusion of a suppression system has an 
impact upon the “best practice” methods for 
operation of other systems
– Detection, ventilation, traffic signaling and monitoring, 

fire fighter operations, egress, passive protection

• Integration of a suppression system into the total 
tunnel fire protection scheme is not trivial
– Hardware and software compatibility, multidisciplinary 

design teams, ease of use of complex systems



System Integration:  Maximum Fire Size
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Challenges:  System Development
• Requires numerous full scale tests to develop 

the knowledge and data set required for 
design tool development

• Fires must have a significantly higher 
potential HRR than the “target” HRR
– If the target is a maximum sustained fire of 20 

MW, then the “test fires” must have a potential of 
30 to 40 MW to evaluate effectiveness

– Scenarios must be realistic…combination class A 
and class B combustibles in representative 
physical geometries

• Evaluation must includes Suppression, 
Detection, Ventilation



Courtesy: Swedish National Testing Laboratory (SP)



Challenges:  Regulatory

• Who decides what works?
– Transparency is critical, the performance of 

public safety systems must be subject to peer 
review

• Who evaluates appropriate design 
tradeoffs?
– Skilled multi-disciplinary teams are required to 

ensure appropriate design decisions are made

• Who validates the design tools?  How?  
• Is it possible to have global “best practices”



Effective, affordable fixed fire suppression 
is achievable, but will require a concerted, 

coordinated effort to understand the 
functionality and performance of these 

systems within an overall tunnel fire 
protection scheme

is committed to meeting this 
challenge….Please Stay Tuned!
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Challenges:  Cost

• Creative thinking will be required to solve the cost 
problem
– Materials selection
– Installation methods
– Maintenance methods

• Fixed fire suppression costs always come down 
over time

• A balance between performance based and 
prescriptive solutions will result in the lowest cost 

• The best solution will allow design 
tradeoffs with a view towards overall 
costs



Which Approach?

• Fully Performance Based
– Individual companies must conduct all research to 

develop the knowledge necessary for their system to 
be widely, and justifiably applicable

– Does not allow commonality in tunnel operations

• Fully Prescriptive
– Limits innovation, may not result in the most cost 

effective solution.
– “One size  fits all” approach
– Allows commonality in tunnel operations


