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Development of an energy-based redundancy evaluation method for steel bridges
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Experiments performed on the collapse of a truss bridge model due to the
sudden failure of the lower chord have confirmed that brittle fracture of the bolted connections of
the lower chord of the opposite panel can lead to instantaneous large-scale collapse. In addition,
it was determined that the collective system could not be expected to absorb the energy generated by

the collapse through a chain of member failures, as is seen in so-called progressive failures.
Therefore, this study investigated the applicability of a collapse prevention system using cables
that could be easily installed as a method for preventing the large-scale collapse of an entire
system as a result of sudden member failure. A numerical study was also carried out to investigate
the collapse behavior of minimized girder bridges with insufficient redundancy when the lower flange
and web plate were suddenly fractured at the center of the span.
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