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A biomechanical study on parallel turn with rising actions

Mitsuru Karo* » Choji Mrto® « Shugo Inoue®

Abstract

The current experiment aims to measure changes of muscle in order to clarify

the

distinetive characteristics of ski movement in parallel turns. The subjects

are instructed to provide the movement for rising action in turns. The data of

variable knee angle and muscle activity patterns of subjects of different skill

level were obtained by means of electro-transducer, EMG and 16mm movie.
Our finding is summarized as follows,

1,

The resistance of snow surface is a factor to regulate mobilities of knee
joints.

. The difference of movement appears in terms of the changes of the angle

and timing in the movements of knee joints.

. Load weight for uphill-side ski is measured in terms of differences of

muscle activity patterns biceps femoris of uphill-gside.
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4. Rhythm of contraction and relaxation in muscle is one of significant factors
to determine the skiing skill.
5. Biceps femoris of skilled skiers work antagonistically against snow
resistance 1n order to stabilize body posture.
6. Tensor fasciae lates of both sides tend to contract antagonistically against
each other in either turn.
7. Changes of posture of upper body give strong influence over lower limbs,
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Fig. 1 Diagram of an experimental
slope and insfruments.
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Table 1, Knee joint angles and EMG
of M. tensor fasciaelates
muscle  number of peaks voltage of angle of max.
motion time at one EMG flexion on the
(sec.) motion time (max. mV) knee joints (deg.)

skier R. L. R. L. R. L. R. L.

H. 5. 2.2 2.0 3 3 1.3 L.8 50 60

T. 8. 2.4 2.6 3 3 1.7 1.4 50 55

H. N. 1.8 1.9 3 2 2.0 2.0 70 65

s, T. 1.8 1.8 2 3 1.7 1.3 78 T0

S. M. 2.2 2.4 3 3 1.3 1.7 45 60
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Fig. 2 Changes of the angles of the kenn
joints, EMG and stick pictures in
parallel turns for a skilled skier.
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Changes of the angles of the knee
joints, EMG and stick pictures in
parallel turns for a skier of inter-
medtiate skill.
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Fig. 4 Changes of the angles of the knee
joints, EMG and stick pictures in
parallel turns for a skier of inter-
mediate skill.
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Fig. 5 Changes of the angles of the knee
joints, EMG and stick pictures in
parallel turns for a skier of inter-

mediate skill.
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Fig. 6 Changes of the angles of the knee
joints, EMG and stick pictures in
parallel turns for a skier of inter-
mediate skill.
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