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A Study of Middle Approach Jump in Fosbury-flop
Yasuo SEKIOKA, Takashi KURIHARA and Kenichi ENJYOJI*

To master the technique of Fosbury-flop, the jumper is required to repeat the effective
motion. In the primary step of training, short and middle approach jumps are used as a
training method. However the shorter the approach length becomes, the slower approach
velocity becomes. The range and speed of jumping motion with slow approach is different
from that with full approach and so, in the final step of training, the full approach jump
is needed to master the effective technique. But the jumper cannot practice so many times
of jumping with fast full approach, we need to clarify the approach length with which
approach velocity and jumping motion are similar to those of full aﬁpronch and the jumper
can do many jumps.

The purpose of this study is to investigate the approach step that should be used
when the jumper practices the technique of motions in full approach ]ump (F. J.) of Fosbury-
flop by comparing each approach jumps.

Two collageate jumpers (Sub. E, Sub. K) and two secondary school jumpers (Sub. I,
Sub. M) were subjects in this study. Jumps (Fosbury-flop) with 3, 5, 7, steps and full (10~
12 steps) approach were filmed from two directions and analized.

The following eight aspects of each jumps were measured.

1) .movement of center of gravity in preparatory and take-off phase.

2) approach velocity at the instant the take-off foot touches down.

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

4) inside lean. (angles made by a vertical line and the line psnetrates the center of
gravity and the center of landing foot in last supporting phase of the approach:
rear view) . .

5) trunk lean. (angles made by a vertical line and the line panetrates auricular point
and the center of right and left greater trochacter in last two strides: side view)

6) thigh angle. (angles made by a vertical line and femur of take-off leg in last
swing phase: side view) !

7) lower leg angle. (angles made by a vertical line and tﬂna of take- OH leg in last
swing phase: side view)

8) kmnee angle of take-off leg in last swing'bphase.

The results are summerized as follows. -

1) 7 step approach jump; The approach velocity shows over 95 percent level of that
of F.J. The backward lean and inside lean of the body and motions of trunk and
take-off leg in preparatory phase are similar to F.]J.

2) 5 step approach jump; The approach velocity shows 75~85 percent level of that
of F.J. The backward lean and inside lean of the body is smaller and take-off leg
motion in last two strides is smaller and slower than those of F. I
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3) 3 step approach jump; The approach velocity shows 70~80 percent level of that
of F.J. As the forward lean of trunk when second last strides begins is larger
than that of F.]J., the timing of rising the trunk is late and the backward lean of
the body is different from degree of F.J. Inside lean is smaller than that of F.]J.

4) From the results described above, we are able to conclude that we should use over
7 step approach when jumpers practice the technique of motion which is used in

full approach jump of Fosbury-flop.
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Table 1. Comparisons of approach velocity (m/s). The velocity with 7-step approach
shows over 95 percent of the velocity with full approach.
I M K E
Step — i - R — -
vV | % % Yo 2 % \ %
F 5.70 100.0 6.24 100.0 7.21 100.0 6.76 100.0
7 5.43 95.3 6.18 99.0 6.93 96.1 6.43 95.1
5 4.50 78.9 5.21 83.5 6.01 83.4 5.77 85.1
3 4.04 70.9 4.48 71.8 5.64 78.2 5.21 77.1
4o o
(deg) ah steps /
A/ 23 7
j 13 /
30 o . 177 /
oL " e A/ A/A
T L
a /
a A P / /
20F a /A/ A f &
= A A go‘:‘AA/O . A,A / A/ S
% o O\ /d‘\A/ .‘./& & /. ° /AI A‘A«‘\‘ A A n/ 0/
A’A\A/ //“‘*\ ° Aﬁv e A A AA/AO A‘A/ / ®
A/ Rl \/ o o \ ‘0d  e°
X 10 / / 4T
Z / 4 R\ %//
=2 o 4 a7 [N L foe °
ﬁ 5 ADAO 4 /o £ //\A / 7 / // ® o /0
z //;t o / Na o An \/‘o
2 AV i i £
= [ O /#'-<f /
0 A0 \/o 4| A 1 oo/ !
= /ﬂ e ° A‘/ '’z
b= adl Is sub.K /} sub.M flé sub.E
= A// .//l‘7 e o
2 i : £ /
/ sub.I 3 ®
_10 O. _ ) ) N
‘./ 0 1 2 0 1.2 0 L2
ﬂ (sec.) (sec.) (sec.)
L]
—20%
0 .1 .2 .3

(sec.)

Fig. 1 Changes of trunk lean during the last two strides of the approach. 0 second
shows the landing of take-off foot.
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Table 2. Comparisons of backward lean (deg.).

Step I M K E

F 40.0 38.8 40.8 38.8
7 39.1 39.1 40.0 39.5
5 33.6 34.6 37.8 32.8
3 30.0 33.4 34.1 27.0
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Table 3. Comparisons of inside lean (deg.).
Step I M K E
F 30.242.61130.7+0.69;33.5+0.5221.8+2.81
7 29.3+3.0226.6+2.04/33.6+0.7920.2+1.74
5 22.7+0.25(22.742.54'30.9-2.42/19.34-1.65
3 [19.83.5421.8=1.96/22.22.0515.7£2.10
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Fig.2 Comparisons of C.G. movement in preparatory and take-off phase.
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Fig. 3 . Changes of thigh, lower leg and knee angle in the last
swing phase of the approach run. (take-off leg)
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Fig.4 Changes of thigh, lower leg and knee angular velocity

in the last swing phase of the approach-run. (take-off leg)
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