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Equivalent bending stiffness of a hexagonal flexible crashworthy device
for bridge piers

Wang Shuo, Yang Liming
(Department of Mechanics, Ningbo University, Ningbo 351211, Zhejiang, China)

Abstract: An analytical model is established to study the flexible crashworthy device which is devel-
oped independently in China. The model is composed of a distributed springs linking and supporting
two hexagonal-shape box-beam structures that encircle the bridge pier. The governing equation to-
gether with adequate boundary conditions and initial conditions is deduced for the outer beam under
dynamic impact loading. This governing equation is solved by the method of Laplace transform and
the numerical inverse Laplace transform to get the dynamic response of the outer beam. The influence
of the equivalent bending stiffness on the dynamic response of the outer beam is analyzed, and the
critical equivalent bending stiffness is obtained. When the equivalent bending stiffness of the outer
beam is more than the critical value, the beam can be considered as a rigid one under impact load.
Keywords: flexible crashworthy device; impact load; Laplace transform; equivalent bending stiffness;
dynamic response
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