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Structural Behavior of Reinforced Concrete Beams
Subjected to Repeated Impact Loads

Mitsuyasu IWANAMI*
Yuji SHIRANE**
Hiroshi YOKOTA***

Synopsis

It is reported that huge impulsive forces are acting repeatedly on such port structures as breakwaters
consisting of concrete caissons, resulting in ultimate failure of concrete members. In the present design of
such concrete structures, impulsive forces, which have large variations with regard to time and space, are
converted equivalently to simple distribution of static loads in order to compare to load carrying capacity of
structures in static conditions. Therefore, it is one of the problems that scatters of impulsive forces and
dynamic behaviors of structures are not taken into account. In this study, to establish an integrated design
method of port concrete structures subjected to repeated impact loads, structural behaviors of reinforced
concrete beams subjected to repeated impact loads were investigated through falling-weight impact loading
tests.

In the tests, span length of beam, mass of falling weight and impact velocity were changed to investigate
their influences on impact responses and failure mechanism of the beams, clarifying difference in structural
behaviors with those in static loading conditions. Also, it was examined how the repeated impact loads
affected dynamic responses of reaction forces at supporting points and deflection at mid-span of the beams.
According to the mechanical energy conservation law and Newmark law of constant energy, it was possible
to calculate accurately the maximum reaction force and the maximum and residual deflection during impact

loading. This calculation method was confirmed applicable to the cases under repeated impact loading.

Key Words: port structure, reinforced concrete beam, repeated impact load, falling-weight impact
loading test
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