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Underground Transport Hub Resilience to 
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What does resilience mean for public transport systems?

 
 Motivation

In large cities and metropolitan areas, metro 

networks are of particular importance be-

cause they are unaffected by traffic conges-

tion on the roads. This independence and the 

short journey times make the underground 

ever more popular. In Berlin, for example, the 

number of passengers increased from 2008 

to 2015 by almost 20 % to more than half a 

billion passengers per year.

 

 

 

 

 

 

 

 

However, diverse threats and incidents can 

lead to great impairments of underground 

transport. A few possible scenarios are bomb 

threats, flooding, fires and gun rampages. For 

this reason it is necessary to further improve 

the resilience – resistance against damaging 

effects – of underground public transport 

systems.

 

 
 Objectives and procedure 

In the U-THREAT project, concepts and tech-

nical solutions are being produced, firstly to 

run degraded mobility mode quickly after an 

incident, and then be able to return to  

normal operation. The basis is an evaluation 

scheme to determine the vulnerability of  

sections of a metro network and individual  

stations. Then measures will be prepared in  

order to improve the resilience of all the  

significant areas:

 
 Operational resilience

In order to provide at least limited services 

in case of a threat or an incident, crisis plans 

are to be developed in advance with alterna-

tive mobility modes. For this purpose soft-

ware will be produced, which can determine 

functional principles of the network from a 

large quantity of operational data using  

artificial intelligence and automatically find 

high-capacity diversions through simulation 

calculations. 

 
 Structural resilience 

Underground stations and tunnels are to be 

laid out so that no essential load-bearing 

structures will fail in case of an incident. To 

this end, for example, new materials with 

particularly robust behaviour against fire 

and explosion can be used. It is also appro-

priate to keep ready replacement parts and 

repair systems for the rapid restoration of 

structures.

 
 User-related resilience 

In case of an incident, passengers must be 

able to leave the underground quickly and 

safely. For this purpose adapted concepts 

are to be prepared, taking into account the 

particular conditions in the tunnels between 

the stations, including the poor lighting and 

narrow escape routes compared to stations. 

In addition, new communications concepts 

will ensure that the passengers are informed 

promptly about changed mobility services.

 
 Resilience cycle 

The idea of the resilience cycle follows the 

principle of continuous improvement. The 1st 

stage is to prevent the occurrence of an  

incident. In the 2nd stage, measures are to be 

kept ready to effectively respond to an  

incident. In the 3rd stage, the public transport 

system is to be recovered as simply as  

possible. In the 4th stage, preparedness can 

be improved on the basis of the previous 

stages. Then the cycle begins again from the 

start.
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Operation Structures Users

 
 Innovations and  

       perspectives 

The concepts and technical solutions de-

veloped collaboratively by the German and 

French partners will be demonstrated and 

assessed on real public transport systems in 

Germany and France. The innovations of 

U-THREAT will make a contribution to more 

reliable and more secure transport of  

passengers in the future.
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