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ABSTRACT

The purpose of this study was to evaluate the kinematic characteristics of Sth hurdle clearance during the 100m hurdle final
competition at the 2010 Colorful DaeGu pre-championship meeting. This study was also intended to provide the technical data for
better performance for preparing the 2011 world championship. Lee and Jung need to change technical movement by reducing the
distance of the take-off point from the hurdle and by decreasing the vertical velocity of the C.G.(center of gravity) at the takeoff.
Powell’s angle of the take-off leg showed bigger at the touchdown and smaller at the takeoff comparing to Lee’s and Jung’s.
Furthermore, Powell’s horizontal velocity of the C.G. was maintained at the takeoff and touchdown. So, Lee and Jung need to change
angle of the take-off leg the same as Powell’s. Both Lee and Jung need to increase the angle of landing leg at the touchdown. In

addition to increasing the angle Jung needs to improve the knee and ankle velocity with the hurdling leg.
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THCoh, 2003; Coh & Dolenec, 1996; Hucklekemkes, 1990; Ryu,
2007; Ryu, Yeo & Chang, 2007; Lee & Ryu, 2007).
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Table 1. Biographical information of the subjects

Subject  Years National m 201((5’8563‘ mﬁ;‘i )
Virginia Powell 27 USA 1245 1264 1277
Perdita Felicen 30 CAN 1246 12.54 1280

Tiffani OR 23 USA 1273 1285 1294
YemKymgLee 29 KOR 1303 1303 1312
Kellie Wells 28 USA 1258 1290 1314
HeaRimJmg 23 KOR 133 1313 13.14

2. AY A

o] A7 97 100 m 3§ A% 47|9A 5th SES A&
B2k 2553 WM 4> KWON 3D Motion Analysis
Pagkage Version 3.1(Kwon, 2005)Z 2 18-S ARE3F T 201010
= ASF7 71t 3] oA 2t 100 m 315 A 74719 £
£ JvCHIY 271 2HGR-HDIKR) 4thS AMg3ti o, zF 7]
2ol FSHIZ(GL-V0752U 0.7 x ZEIRE 55 mm)S 26l
ZFsI5k 4tfo] 7iHle} YX= thadt ZThFigure 1).
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Figure 1. Measurement procedure
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Figure 2. Hurdle clearance(Ryu et al., 2007)
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XO(horizontal distance of C.G. at the touchdown from the
hurdle) : S1EAAHE ETF L] A= =3t AA
FASAA T8 A

Xl(horizontal distance of C.G. at the takeoff from the hurdle) :
SSolAE g o] oAsk= w3t AATASA
7H A

L1(horizontal distance of the takeoff point from the hurdle) : 31
SMFE ol ske e TETHA A

1.2(horizontal distance of landing point from the hurdle) : &&
ol MFE 2Rk el HETHA 8

4. 7t A

5th 152 de S&IA B7Eshe velst & gar

Ak g7 Aist o= 4% <Fgure 3>9 24

Takeoff Phase

Landing Phase

Figure 3. Angles of takeoff leg at the touchdown and takeoff at
the takeoff phase and angle of landing leg at the
touchdown at the landing phase (Ryu et al., 2007)
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Table 2. Kinematic parameters of clearing the 5th hurdle in the 100 meters hurdles

Subjects Virginia  Perdita  Tiffani Yeon-Kyung Kellie Hea-Rim
Variables Powell  Felicien Ofili Lee Wells Jung
Takeoff Phase
Distance of the takeoff point from the hurdle(L1) m 2.30 2.38 212 242 2.00 240
Duration of takeoff(CT) 8 0.12 0.10 0.10 0.12 0.10 0.10
Angle of takeoff leg at the touchdown ° 66.34 60.65 64.52 62.30 6814 6279
Angle of takeoff leg at the takeoff ° 64.43 68.33 84.19 69.34 75.25 71.33
Height of C.G. at the touchdown(H1) m 0.99 0.96 093 1.00 0.94 093
Height of C.G. at the takeoff(H2) m 1.05 1.00 1.00 1.06 0.99 1.01
Horizontal distance of C.G. in the knee swing phase(KSP) m 1.05 0.89 083 1.05 0.69 0.86
Horizontal distance of C.G. at the touchdown from hurdle(X0) m 2.76 2.79 2.53 2.96 234 2.81
Horizontal distance of C.G. at the takeoff from hurdle(X1) m 1.71 1.90 1.70 191 1.65 1.95
Horizontal distance of C.G. at the takeoff(W1) m 059 048 042 0.62 035 045
Horizontal velocity of C.G. at the touchdown ms 937 8.83 8.61 9.04 8.40 834
Vertical velocity of C.G. at the touchdown m/s 0.33 0.35 0.34 0.01 0.54 0.04
Velocity resultant of C.G. at the touchdown m/s 9.37 8.84 8.62 9.04 8.42 8.34
Horizontal velocity of C.G. at the takeoff ms 936 9.36 9.03 9.30 829 8.90
Vertical velocity of C.G. at the takeoff ms 087 055 093 1.20 072 140
Velocity resultant of C.G. at the takeoff ms 940 937 9.08 9.37 8.33 9.01
Takeoff angle of C.G. at the takeoff ° 531 3.36 5.88 7.35 4.96 8.94
Knee swing velocity at the touchdown ms 1653 14.06 13.50 13.66 12.28 14.25
Ankle swing velocity at the touchdown ms  17.36 15.58 1742 1559 12.87 1399
Knee swing velocity at the takeoff mis 1041 11.03 9.80 1027 1046 9.86
Ankle swing velocity at the takeoff mis 1526 13.15 15.74 15.80 13.34 1822
Flight Phase
Flight time(FT) s 028 032 032 032 033 033
Horizontal distance of C.G. in the flight phase(W2) m 2.60 2.89 2.70 2.73 276 2.75
Height of C.G. above the hurdle(H3) m 029 022 028 033 025 0.29
Maximal height of C.G. before the hurdle m 1.14 1.07 112 1.17 1.09 1.14
Landing Phase
Distance of landing point from the hurdle(L2) m 0.89 111 1.19 0.98 1.13 0.86
Height of C.G. at landing after the hurdle(H4) m 1.07 1.01 1.02 1.09 1.02 1.04
Horizontal distance of C.G. and the point of landing(W3) m 0.00 012 0.19 0.05 0.02 0.06
Horizontal velocity of C.G. in the landing event ms 822 7.87 8.16 8.33 8.05 7.90
Vertical velocity of C.G. in the landing event ms 068 0.55 -1.21 -1.27 0.64 -1.04
Velocity resultant of C.G. in the landing event ms 825 7.89 825 843 8.07 797
Velocity of knee swing ms 995 1128 1226 12.98 9.80 9.59
Velocity of ankle swing ms 1030 14.39 12.96 15.01 1098 12.95
Angle of landing leg in the landing event ° 90.62 80.29 7172 83.64 8.4 79.19

CG. : Center of gravity
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Figure 4. Dynamics of the athlete’s CM velocity in clearing the 5th hurdle and trajectory of movement of CM over the 5Sth hurdle
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