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Impact Load by Front Collision on Wheelchairs in Wheelchair Rugby
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Takafumi Miyama

Wheelchair Rugby was invented in 1977 in Canada for quadriplegic athletes. It was recognized as
a medal sport for the first time at the 2000 Paralympic Games in Sydney. It has become prominent in
more than 40 countries including Japan. The Japanese National team received the bronze medal in the
2016 Rio Paralympic Games, which has led to rising expectations for the gold medal in the 2020 Tokyo
Paralympic Games.

In this paper, we present the experimental results of impact load on wheelchairs as a result of
collision in sports. The approximate speed of a wheelchair is 3-4 m/s. The wave forms of impulse load
are nearly the same when the experimental conditions are similar. However, these wave forms contain
high-frequency components. It originates from the solid vibration of the load cell and the wheelchair
frame. For this purpose, more accurate measurements of collision force are required. The impulse
originates from the triangular-shaped force for a duration time of 3.4 ms. The impulse is 156%-20% of
momentum. The remaining momentum is consumed by the movements of the players. The impact load

is approximately 30 kN per 3 m/s attack.
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