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Fig. 4: Schematic of blast test arrangement, showing the
polystyrene bridge for explosive location and the
clamping along two edges
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Current Research (Crashworthiness):

Thin-walled structures have been widely used for their energy absorption capabilities, particularly in the petro-
chemical and nuclear industries as well as in crashworthiness design of vehicles (cars, buses, trains, and
aeroplane) where the life of passengers is at risk in the event of a collision.

An understanding of energy absorption of structures and materials is important in, for example, calculating the
damage to structures caused by accidental collision, assessing the residual strength of structures after initial
damage, and designing containers to protect its contents in the event of impact. There has been a great amount
of research carried out in the area over the last few decades; nevertheless the topics are gaining more eminence
in the research community with the demand for increased safety. Thin-walled structures are efficient energy
absorbers provided they failed in the "right" mode of failure. Progressive buckling mode, in this case, is a more
efficient mode of failure compared to the Euler mode. Nevertheless, thin-walled structures failing in the
progressive buckling mode do not necessarily mean lives saved because of its high first peak load. A mean to
decrease the first peak load is the introduction of geometric imperfection which can be of several natures, dent,
holes, blast and any of the above in any combinations. The objectives of the research are primarily to assess
how to improve the crashworthiness of tubular structures by reducing its first peak load when dynamically
compressed in the axial direction and absorbing the maximum energy. The investigations are conducted both
experimentally and numerically.
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