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Second Law of 
Thermodynamics
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Aristotles - “The 
whole is more 
than the sum of 
its parts”



Reductionism 
• Dah dah
• Dha dha
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Fatality Risk
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Oversimplification

ALARP arnold@alarp.com



Temptation
The use of risk based models 

conveniently distances individuals 
from personal responsibility for 

judgement. 

If a model concludes a matter 
numerically, the only human skill 

required is to compare that 
numerical result with another.

The human can distance themselves 
from the decision making by only 

discussing the numbers generated. 



Preconceived
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Risk 
Modelling
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Low 
Probability –
High 
Consequence 
Events
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Procrusteans
Solution
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Cross 
Passage 
Separation
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Conclusions

• Acknowledge limitations in catastrophic tunnel event data
• Resist preconceptions about tunnel safety (over simplification)
• Perform sensitivity analysis on quantitative risk results to help put 

them in perspective 
• Consider the possibility that almost any element of a tunnel safety 

system can be demonstrated as inconsequential to fatality risk 
because the risks are so small and our risk quantification techniques 
so coarse 

• Consider that tunnel safety may be more than the simplistic 
summation of discreet tunnel safety parts
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Questions?

arnold@alarp.com
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