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FUNDAMENTAL STUDY OF VELOCITY ENERGY RATIO
BY USING DDA-ROCKFALL SIMULATION

Tetsuya SHIMAUCHI, Wel ZHENG, Koichi NAKAMURA,
Satoshi NISHIYAMA and Y uzo OHNISHI

In the DDA (Discontinuous Deformation Analysis), the ratio of velocity energies (squared velocity ratio)
is used for the energy loss during collision. Through the field observation of rockfall behaviors, we have
clarified that the velocity ratio is dependent on the normal velocity just as the coefficient of restitution.

Recently this property has been investigated in detail by high-speed camerain experimentation. From

the results the following facts were made clear.

(1) The velocity ratio is greatly dependent on the incident angle, i.e. the larger the incident angle is, the
more closely the velocity ratio approaches to unity, and the smaller the incident angle is, the lower

the velocity ratio becomes.

(2) The faster theincident velocity is, the lower the value of the velocity ratio becomes.
(3) The difference of the velocity ratio according to the material quality shows the lower limit of the

velocity ratio.

Therefore, the velocity ratio is different from the normal restitution, and it is incapable of directly
expressing the difference of the material quality. Consequently, it is not appropriate to consider the
velocity ratio as a direct input value of the simulation. However, we have clarified that it is possible to
perform a rockfall simulation by considering the velocity-dependence of the velocity ratio in the
application of DDA by using the “Scale Factor” as proposed by Pfeiffer et al. (1989).
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