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Study on Equivalent Elastic Coefficient of a Hexagon-shape
Crashworthy Device for Bridge Piers

YANG Feng, YANG Li-ming"
( Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 351211, China )

Abstract: The equivalent elastic coefficient (EEC) is introduced to study the structure response of the flexible
crashworthy system which is developed independently in China. The physical model is built, which is composed
of distributed springs linking and supporting two hexagonal-shape box-beam structures that encircle the bridge
pier. Based on the elastic foundation theory, the mechanical response equation is derived in the case of small
strain. By solving the differential equation, the translational equivalent stiffness of the model is identified. The
result shows that EEC is the function of the geometric parameter of the hexagonal-shape structure(HSP), the
elastic coefficient of the spring, the bending stiffness of the box beam, and the location of the impact point;
When the outer box beam is in stable state, HSP has the largest effect on EEC; When the equivalent bending
rigidity of the outer box beam is about 0.25, the box beam can be considered as a rigid one, and when the rigidity
is far below 0.25, the collapse of the box beam is to happen around the location of the impact point.

Key words:. ship-pile collision; flexible crashworthy device; equivalent bending rigidity; equivalent elastic co-
efficient; Winkler theory



