2016 9 4 ~6

VAIIWVF T =5 E—HRBEORE LHHEEICET SR

Study of Fallings and Defense Action while Playing Wheelchair Rugby
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Abstract: One of the sports available to people with disabilities, Wheelchair Rugby, has a relatively high amount of
injuries; therefore, preventative measures are necessary. However, systematic research has not been conducted due to the
differences in body composition as a result of various disabilities and the small number of disabled sports players. In
order to create preventative measures, it is necessary to perform examinations based on scientific grounds such as body

functions, falling conditions, and accumulating data related to sports injuries.
understanding the degree of injury sustained a combined total of an injury for both the head and arms.
In response to data collected from the simulations, we examined

using multi-body models in various falling simulations.

In this study, we focused on estimating and
We did so by

defensive actions taken at the time of falling to prevent severe injury to the head and arms.
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Figure 1 State of Fallings
Table 1  Grouping of Disabilities

Group 1 Group 2 Group 3
E'bOW Impossible Possible Possible
Extension
Muscle Power 40% 75% 100%
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Figure 2 Simulation Model

Table 2 Joint Torque

Joint Motion Joint Torque [N * m]
Shoulder Flexion 77.1
Elbow Flexion 34.8
) Extension 8.54
Wrist
Ulnar Flexion 11.0




Front Side
Figure 3 Initial Position
Table 3 Initial Angular Velocity
Dimention Fast/ Low | Initial Angular Verocity [rad/s]
Fast 2.62
Front
Low 0.582
Fast 3.49
Side
Low 1.45
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Figure 4 Schema of Upper Limb Bones
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Figure 5 Structure Approximation of Upper Limb Bones
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Figure 6 4 Areas of Estimation of Injury
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Figure 7 Estimation of Injury (Front Fallings)
500 A
© o o HHAABEEA
100 A‘ . . aa s HIEAESEIEN
A A : =~
2 :
300 A A . R J
T A A A. 'S
20 : ° A | feR
ab>Z1%- G
A
0o | atTR . TR | iy
. Fetei
0 Y A A L[]
0 20 40 60 80 100 120
uLIC

Figure 8 Estimation of Injury (Side Fallings)
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