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Steel and concrete car parks may exhibit a high vulnerability to fire, as a consequence of the well-known degradation of the 
mechanical properties at high temperature and the type and amount of combustible materials in the vehicles. The latter aspect in 
particular has been enhanced by a drastic increase of combustible products in new car models.  

On the other hand, according to some guidelines and research studies [1, 2], fire protection of steel elements should not be necessary 
in open car parks, as the fire severity caused by the high combustible content may be mitigated by a short duration and a supposedly 
limited spread of the fire, induced by the high ventilation of the premises. 

The assumption behind this conclusion is that at most 3-4 vehicles would be on fire at the same time. This number comes from the 
result of an old statistical study [3] and, more recently, from a real scale open steel car park carried out in the framework of a 
European research project [4]. However, the outcomes of these tests were later put into question [5] by the occurrence of some real 
fire accidents in open steel car parks, which showed a much faster fire spread and a larger number of vehicles involved than indicated 
in these studies. An example of a major fire spread in an open car park is shown by the fire occurred in October 2002 in an open 
car park near the Schiphol airport, were around 30 cars have been seen on fire at the same time [6]. Another example is the fire in 
the open car park adjacent to the Aquatic Centre of the Sydney Olympic Park, in October 2013, where up to 100 cars were damaged 
by fire and 47 were completely burnt [7]. More recently, in March 2016, some cars were set on fire under an open shelter in Brøndby 
Øster, Denmark [8]: although it is not clear how many cars were initially ignited, a clear fire spread was observed to all the cars 
under the shelter, showing again the potential danger of fire spread in well-ventilated car parks. 

These examples clearly indicate that the assumed fire spread provided by the above-mentioned guidelines and research projects is 
not entirely reliable, as their predictions do match neither with the real-life fires nor with recent theoretical studies. A recent 
numerical study carried out at DTU has shown a strong dependence of the fire spread on the parking distance between cars [9], 
while ongoing studies are considering the effect of hydrogen-fueled vehicles. However, further and more comprehensive research 
is needed, in order to establish a complete and more reliable guideline on fire safety of car parks, which can provide the necessary 
safety level against fire. 

The challenge of such research consists in the strong interaction between different areas of fire safety, which require broad 
competences in various fire-related disciplines: 1. the study of fire ignition and flame propagation along different car materials 
require competences on fire chemistry; 2. the study of the fire propagation requires competences in fire dynamics; 3. the 
investigation of the structural response requires competences in structural design. The last aspect involves competences on different 
material behaviors at high temperatures and, in particular, steel and concrete structures will be considered in this project. In addition 
to theoretical knowledge, experience in carrying on experimental work is needed for extensive testing on single vehicles (different 
types of new cars as well as hydrogen-fueled and electric cars) and for large-scale test of fire spread in the open. Further experience 
is also needed in implementing reliable computational fluid dynamics (CFD) models and Finite Element Models (FEM) for the 
investigation of the fire development and the structural response, respectively. 

Figure 1 shows the organization of the main scientific Work Packages (WPs), which follows the distinction of the different research 
areas above mentioned. In addition to the four scientific WPs in the picture, WP0 will be devoted to the project coordination and 
management, while WP5 will focus on the dissemination of the results. In particular, a report summarizing the results of each WP 
work will be produced by WP1-4. 

The reports will be used in WP5 to develop two design guidelines, one focused on design fires and one focused on structural design. 
The guidelines are expected to provide a simple but reliable methodology for design car parks against fire as well as assessing the 
safety level of existing and new car parks. As such, the guidelines will serve as essential tools for industry and administrations. 

 




