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The Effect of Curved Approach in Running High Jump

Yasuo SEKIOKA and Takashi KURIHARA*

The purpose of this study was to investigate the effect of inside lean caused by curved
approach on preparatory phase in running high jump.
Two subjects were used and their jumping was filmed by three 16 mm cine cameras
(64 r.p.s.) from directions show in Fig. 2.
1) Sub. AY. (Best Mark: 2 m 11, Fosbury-Flop)
Fosbury-Flop with curved approach (F.Cu.).
2) Sub. AL (Best Mark: 2 m 00, Straddle)
Straddle with straight approach (S.St.).
Fosbury-Flop with straight approach (F.St.).
Fosbury-Flop with curved approach (F.Cu.).
The following eight aspects of each jumping were measured.

1) - movement of center of gravity.

2) approach velocity of each two frames.

3) backward lean. (angles made by a vertical line and the line penetrate the center
of gravity and the center of the landing foot at the instant the foot touches
down: side view)

4) inside lean (angles made by a vertical line and the line penetrate the center of
gravity and the center of the landing foot: rear view)

5) la. (the loss of height of the center of gravity occurred by the effect of inside
lean.)

6) [b. (the loss of the center of gravity sank from the straight part of approach to
the curved part.)

7 la/lb

8) angle of knee flection of supporting leg.

Phase, O (take-off)—Pease. 5 (fifth last stride) show the supporting phase of each stride.
The results are summarized as follows. '

1) The effect of inside lean (/@) is remarkable in preparatory phase (both subjects)
and the maximum rate of /e. to /b. attains 71.75 percent (Sub. A.Y.).

2) The height of the center of gravity in the curved approach is lower than in the
straight approach. )

3) The angle of knee flection in the curved approach is wider than in the straight
approach.

4) Because the height of the center of gravity in the Fosbury-Flop with curved
approach and the straddle style are almost same, two styles are compared. In
straddle the approach velocity decelerates apparently at preparatory phase, but
does not in the Fosbury-Flop with curved approach.

* ke IR A B e #l (Doctor’s Program of Health and Sport Science, The University of
Tsukuba)



From these results it may be concluded that if the jumper makes usz of the curved
approach in the preparatory phase, he is able to keep the approach velocity and to sink their
center of gravity by the effect of inside lean with a wider angle of knee flection than the
straight approach. The jumper’s touching down his foot beside the body not after the hody

keeps the approach velocity in curved approach.
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Fig. 1. Fosbury Flop.
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Fig. 2. The relationship between the inside
lean (@) and the effect of inside lean (/s.).
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Fig. 5. Comparisons of inside lean (§) and

it’s effect ;. cm: Both are greater in
curved approach than in straight approach.
Inside lean of F.St. shows that the app-
roach is mnot perfectly straight, but the
value of /y. shows the effect of inside
lean is small.
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Fig. 6. Changes of inside lean and height

of the C.G.: The inside lean increases
gradually and showed the maximum
value of 31.57 degrees at the first phase
of the last step.
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Fig. 7. Changes of le, /b and le/lb: As the
inside lean increases (Fig. 6), the effect
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STRADDLE.

Fig. 8. Kinocyclograms of two styles of jump-
ers: (Ph. 1~0): Different ways of foot
placement are shown. In straddle the
foot touches down farther after the body
than in fosbury-flop with curved approach.
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