
The University of Bolton (Bolton)

The University of Bolton is a higher education institution that has over 700 employees and 9000 students. The safety research is carried out by BAARG, The Bolton Automotive & Aerospace Research Group (www.bolton.ac.uk/baarg ).  

Expertise

BAARG is in The Department of Engineering and Design at The University of Bolton. It has 15 researchers (1 Full Professor, 5 Senior Research Doctorates, 4 Research Fellows and 5 Research Assistants) and 8 PhD research students involved in the area of crashworthiness and occupant safety. BAARG is one of leading world centres of excellence in the field of structural crashworthiness and general safety. In addition it also carries out research in impact biomechanics. BAARG’s enormous experience in experimental and virtual testing of materials and mobile structures has earned the Group two prestigious international awards administered by The Institution of Mechanical Engineers in the UK ((i) The Holman Brothers Safety Award in Mechanical Engineering (2001) and (ii) The T. A. Stewart-Dyer/Frederick Harvey Trevithick award in Railway Engineering (2001)). Our expertise engulfs generating theories, developing tools for use in crashworthiness and general safety design processes through experimental and computational analyses. This group has been involved in the last 15 years in 25 research projects in crashworthiness of road and rail vehicles, air and spacecraft. BAARG is now participating in three European projects, namely the Rollover, APROSYS and the Networks of Excellence (APSN). The EC and industry financially support these projects.

Role within SAFEINTERIORS

WP 4: BAARG involvement will be: (1) To assess current designs in terms occupant protection capability, identify the gaps in the design philosophy especially quantifying the risks and how they could be eradicated. This work may involve consulting some existing design rules used around Europe based on the standards and regulations. The outcome may be the foundation for which harmonised design rules to be used across the whole of the EU will be drawn; (2) To find from WP2(i) the common rules that offer adequate compatibility with other regulations such as those addressing fire and blast. It is extremely important to carry out the risk assessment and present the results to be readily available for use in other WPs; (3) To use the baseline design assessed in WP4(i) and to furniture locations within the survival space. We will develop a strategy that will be used in the optimisation of interior design, thereby searching for solutions in reducing occupant risk. Partitions handle bars and rails will be assessed for risk to standing occupants. For academic excellence, we will be looking into the study of wheelchair bound passengers. 
WP 5: BAARG involvement will be: (1) To assess the seating and wheelchair bound occupant’s posture with respect to the furniture in the survival space. This will include a study on how best to secure the wheelchair and indicate in which location within the survival space will be most suitable; (2) To carry out experimental tests on the wheelchair collapse behaviour as it becomes a risk hazard within the survival space; (3) To develop numerical models for seating and wheelchair bound occupants. The work will be done using commercial packages such as Pro-Engineer for quasi-static loading and LS-DYNA3D for impact loading; (4) To experimentally and virtually test all the materials, structural components and sub-assemblies found in the railway vehicle interior. The objective is to ascertain the impact properties, identify the gaps in the collapse mechanism and energy absorption capability that influence the occupant injury severity. We will require contribution from WP4 on the work we will do; (4) To search for alternative materials, design concepts that will offer better protection to occupants and overall reduced risk of injuries. To achieve this, some experimental and virtual tests will be made on proposed materials, components and sub-assemblies that absorb impact energy. 

Key Personnel

Clive Chirwa, Full Professor: Doctor in Aerospace Engineering from Cranfield University in the UK, leads all the projects within BAARG. He is the Director of BAARG and The Chair of Automotive and Aerospace Structures. In June 2005, he was awarded the title of Distinguished Professor of Crashworthiness. He is the author of over 200 international papers, 62 keynote lectures and 5 edited books in the areas of structural crashworthiness and occupant protection. He is the Editor-in-Chief of The International Journal of Crashworthiness.

Wei Wang, Senior Research Doctorate in Mechanical Engineering from The University of Bolton, leads several projects in the areas of crashworthiness, optimisation of structural systems and structural analysis involving both national and international partners. He is the author of over 20 publications in crashworthiness.

