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Relationship between pre- and post-entry water motion and fluid force during a
swimming start and construction of a Minimum deceleration model

Akashi, Keita
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This study examined the effects of the block phase, flight phase, and entry
phase movement on the deceleration the glide phase during the starting phase. The results revealed
that Vh (horizontal velocity) during the glide phase is determined by Vh at the completion of water
entry, and that Vh at the completion of water entry is affected by Vh at the start of water entry
and the segment angle of attack during the entry phase. In addition, angular momentum during the
flight phase affected the segment angle during the entry phase, and swimmers who were able to
aﬁquire large angular momentum were characterized as exerting greater force in the early block
phase.



TA

05s

Os

VhOs VhO .5s
Vho .5s

VhOs

29

8m

DKH

31

15

15
Slawsonetal 2013 Ilkedaetal 2016
15
2010
60fps 2m 5m
10m
12 LED
3
Frame-Dias6 2 DLT
Vh L
SA UAA TAA SAA
5m
2 5m
Os 10s 0.1s
Os 0.5s
0.5s
Kistler
2
60fps
Vhls 1 Vhls VhOs VhO .5s
VhO.SS 1 Vh0-53

2017

0.5

221368



3.00

2.70 o® PY
° .
R )
2.40

(m/s)

= 2.10 o}b.

150 | & © r=0.895

Vh
[ J

r=0.467
p <0.01 p<0.01
1.50
2.50 3.00 3.50 4.00 450 5.00 5.50
Vh_Cs ’ Vh_C,Ss (m/s)
1
UAO.ZS UAO.SS SAO.SS UAAO.ZS TAA0.35
VhO.Ss
UAA)s Ozeki et al., 2008
VhO .5s VhOs VhO .5s
Vhos Vho_ss
VhOs VhO.Ss
VhO.Ss
0 deg
UAO.ZS UA0.5S
VhO.SS
UAAO.ZS TAA0.3S VhO.Ss
UA TA
UAA TAA

@®Vh_0.5s-Vh_1s

Vh_0s-Vh_1s

SAO .5s

VhO .5s

0 deg



0

+

1 Vhos Vh0.5s
r p
L kgm®/s 0.679 *  0.000
V vecorys (deg) 0.017 0.930
UAo.2s (deg) -0.535 *  0.003
UAoss (deg) -0.384 *  0.040
SAgss (deg) -0.429 *  0.020
UAAs (deg) -0.236 0.218
UAA, 25 (deg) -0.579 *  0.001
TAA 35 (deg) -0.443 *  0.016
-22.4 £ 4.8 kgm2/s
.534, p < 0.05
r=-0.654, p<0.01
0.06 s 2 0.60 £ 0.06s
0.37 + 0.06s

50%

2
r p
UAgs (deg) 0.244 0.203
UAo s (deg) 0.651 *  0.000
UA ss (deg) 0.189 0.327
TAos (deg) 0.452 *  0.014
TAozs (deg) 0.672 *  0.000
TAoss (deg) 0.589 *  0.001
SAos (deg) 0.468 *  0.010
SAo.s (deg) 0.382 *  0.041
SAoss (deg) 0.641 *  0.000
r=
r = 0.471, p < 0.05 50%
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