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ABSTRACT
Bus is a high occupancy vehicle, and its safety issues are concerned by many people and institutions. Most advanced countries set up
suitable regulations of bus safety according to European regulation ECE R66 and American regulation FMVSS 220 Being based on
the backgrounds, test procedures, and standard of requirements of the two regulations, the presented meaning and principle, which
is the important reference of improving the design of superstructure of bus, are discussed. Therefore, the non-linear software
LS-DYNA 3D was used to simulate the bus rollover test according to the European regulation ECE R66 of structural strength of
superstructure of bus and the American regulation FMVSS 220 of rollover protection of school bus in this paper. The seriously
deformed parts, energy absorption, energy transmission, deformation behavior and dynamic response were investigated. The
differences between the regulations and the numerical simulations were discussed. On the other hand, the reinforcements used to
strengthen the structural strength of bus were investigated in this study. By searching the reinforcements of aircraft, ship, and bus,
three database of reinforcements were created, including patch, fillet, and added cross section. TNO test method of reinforcement of
bus was applied to study the better structure of reinforcement. The results showed that added cross section was the best way to resist
the deformation caused by rollover. Therefore, this strengthening method was applied to improve the structure of body section of a
certain bus and the rollover was analyzed to discuss the real strengthening effect.In this study, the constructed numerical
environment of simulation and database of reinforcement should be provided to domestic bus manufacturers to improve the
superstructure of bus.
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