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ABSTRACT

The purpose of this study was to investigate the kinematic characteristics of the 5" and 6" hurdle clearances during the final of the
100-m hurdles event at the IAAF World Championships, Daegu 2011. To this end, the hurdling motions of the top 4 ranked female
hurdlers in the competition were analyzed. A total of 12 cameras were used to record their motions, with a sampling frequency of 120
Hz. The cameras were calibrated using 11 x 2 x 1 m control objects that covered all of the lanes (1"~ 8" lanes). After analyzing all
the data, we arrived at the following results. For the take-off phase, a negative relationship between the take-off time (CT) and
athlete’s rank was found. In addition, the average distances from the hurdle to take-off (L1) were shown to be 2.23 m and 2.17 m for
the 5" and 6" hurdles, respectively. For the distance from the hurdle to landing (L2), Pearson (1% rank) and Carruthers2™ rank)
showed inconsistent patterns whereas Harper (3rd rank) and Porter (41h rank) showed consistent patterns. All althetes revealed similar 3
steps patterns between hurdles, which consisted of a shorter 1" step, longer 2™ step and shorter 3 step.

Keywords : IAAF World Championship, Hurdle Clearance, Kinematic, Touchdown Angle, Takeoff Angle
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Table 2. Kinematics parameters of takeoff phase

” Pearson Carruthers Harper Porter

_— Hurdle sh6h Sh 6h Sh Gh Sh 6h Sh 6
Time Factor(sec.)
Duration of takeoff(CT) 008 010 008 010 010 010 012 010 010 010
Linear Distance Factors(m)
Distance of the takeoff point from the hurdle(L1) 212 227 244 228 211 190 224 224 223 217
Height of C.G. in the excentric event(H1) 09 09 08 095 095 099 097 105 093 097
Height of C.G. in the concentric event(H2) 099 098 097 102 103 106 106 L14 101 105
Horizontal distance of C.G. in the knee swing phase(KSP) 073 088 074 08 092 075 101 102 08 088
Horizontal distance of C.G. in the excentric event from hurdle(X0) 241 248 276 275 241 210 270 256 257 247
Horizontal distance of C.G. in the concentric event from hurdle(X1) 1.68 160 202 187 149 135 169 154 172 159
Horizontal distance of C.G. at the takeoff(W1) 044 067 042 041 062 055 055 072 051 059
Linear Velocity Factors(mys)
Horizontal velocity of C.G. in the excentric event 890 899 856 917 945 911 921 908 903 9.09
Vertical velocity of C.G. in the excentric event 036 -029 037 006 055 -032 022 -04 038 -028
Resultant velocity of C.G. in the excentric event of takeoff 893 900 857 917 946 912 921 909 904 910
Horizontal velocity of C.G. in the concentric event 878 871 907 868 925 874 849 869 890 871
Vertical velocity of C.G. in the concentric event 119 106 132 146 101 099 114 124 117 119
Resultant velocity of C.G. in the concentric event of takeoff 88 878 916 88 930 88 85 877 897 8719
Knee swing velocity in the excentric event 1340 1404 1235 1370 1299 1290 1410 1391 1321 13.64
Ankle swing velocity in the excentric event 1411 1398 1521 1365 1466 1187 1544 1521 1486 13.68
Knee swing velocity in the concentric event 984 970 1064 983 995 883 1139 1228 1046 10.16
Ankle swing velocity in the concentric event 1501 1596 1502 1592 1613 1778 1645 1693 1565 16.65
Angle Factors(°)
Angle of takeoff leg in the excentric event 769 719 699 647 755 617 629 719 713 691
Angle of takeoff leg in the concentric event 44 543 676 604 574 604 622 638 629 597
C.G.: Center of gravity
Table 3. Kinematics parameters of flight phase

Subject Pearson Carruthers Harper Porter M
Hurdle
Factors 5th 6th 5th 6th 5th 6th 5th 6th 5th 6th
Time Factor(sec.)
Duration of flight phase(FT) 028 028 032 030 028 028 028 030 029 029
Linear Distance Factors(m)

Horizontal distance of C.G. in the flight phase(W2) 256 252 283 262 253 253 249 246 260 253
Height of C.G. above the hurdle(H3) 026 023 028 031 027 030 030 040 028 031
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Table 4. Kinematics parameters of landing phase

2
r_>4_

Aoz =g Aog vtk 183 Pearson
N4 BE3) uEelq bzt 1022 m/sAA 1086 m/sE,
11 m/solA 1613 m/s2 &%7} 27k EAS Bt o]
=7t 27 b)Y AMge BE d4Ee] 5th SERT
6th 15X AHAZo] 717 SA4S BT

sfspe

|

=
%

s
J?‘J

4. 591 353 oW EHY =¥ Zo]

<Table 5>= 3|5 7t 289 HZ3 £ BE 78]E Yehd

Aol
Table 5. Step length between Sth and 6th hurdle
S Subj Pearson  Carruthers Harper  Porter M
tep
1 step m 1.60 139 1.66 149 1.54
length (309%)  (270%) (30.6%) (274%) (29.0%)
2 step m 1.88 2.08 2.12 2.18 207
length (364%)  (405%) (39.0%) (40.1%) (39.0%)
3 step m 1.69 1.67 1.65 177 1.70
length 327%  (325%) (304%) (32.5%) (32.0%)
Total lengh m  5.17 5.14 5.43 544 5.30
553 5lE Alole] BE wisle BE g0l 1 &8 7}
& Akl o]F 2 2Axle] 71 aﬁﬁtﬂ 3 Jdt O] oAl

© 28 WS B 5the} 6th 3E Aol Al HE9] &
A2lE Pearson 457} 517 mZ 1 2812 1.60 m(30.9 %), 2
271 188 mB364 %) 3 25 169 m(327 %), Carruthers
A%7} 514 m2 1 28E 139 m270 %), 2 259 208

m(E05 %), 3 28E 167 m(325 %), Harper 447} 543 m2
1 28 166 m(306 %), 2 225 212 m(390 %), 3 28&
165 m(304 %), Porter 447} 544 m2 1 2512149 m(274
%, 2 28e 218 mE0l1 %), 3 2H9e 177 m(B25 %)
Harper9} Porter X477} 78 2131, Pearson} Carruthers
A7t oA o= goith

Subject

Pearson Carruthers Harper Porter M
Hurdle

Factors 5th 5th 6th 5th 6th 5th 6th 5th 6th

Linear Distance Factors(m)
Distance of landing point from the hurdle(L2) L1 09 LI2 1L00 107 107 091 091 105 098
Height of C.G. at landing after the hurdle(H4) 103 107 103 115 103 114 102 124 103 115
Horizontal distance of C.G. and the point of landing(W3) 023 003 031 025 003 -011 o011 011 017 007

Linear Velocity Factors(mys)
Horizontal velocity of C.G. in the landing phase 861 852 870 845 88 840 896 835 878 843
Vertical velocity of C.G. in the landing phase 071 065 073 072 066 064 -079 09 -072 -075
Resultant velocity of C.G. in the landing phase 864 855 874 848 887 843 899 841 881 847
Velocity of knee swing 1022 1086 1152 1087 1057 927 1073 1056 1076 10.39
Velocity of ankle swing 1511 1613 1492 1427 1538 1296 1754 1601 1574 14.84

Angle Factors(°)

Angle of landing leg in the excentric phase 767 8.1 74 762 803 85 748 764 761 9.1




546 Jae-Kyun Ryu- Young-Jin Park- Ji-Seon Ryu- Tae-Sam Kim- Won-Seob Hwang - Sang-Kyoon Park - Sukhoon Yoon

Figure 1. Top 4 rank athletes; kinematic data of Sth and 6th hurdling. (From top to down: Pearson(Rank 1), Carruthers(Rank 2), Harper(Rank 3)
and Porter(Rank 4)
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