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ABSTRACT

The purpose of this study was to analyze the kinematics of the women’s triple jump event at the 2011 Daegu World
aChmpionships by comparing them to those of the 2009 Berlin World Championships. The kinematic data were gathered from two
steps before take off to the landing using a 7-camera panorama system. The data were then divided into 3 phases for each of the 8
participants. Similar average results were found the final contestants in the Daegu and Berlin championships, 14.58 m and 14.51 m,
respectively. The first step had a relatively short length percentage (29%) compared to the hop and jump (36% and 35%, respectively).
At the take off, the horizontal velocity was the lowest for the step, followed by the hop and jump. These results were different from
the results for the men, who had an order of hop, step, and jump. Overall, in a comparison of the Daegu and Betlin participants, the
vertical speed at take off for the three events was reduced compared to the horizontal speed.

Keywords : Triple jump, Hop, Step, Jump, Horizontal velocity, Vertical velocity, Take-off angle
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Figure 1. Section of filming zones
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Figure 2. Main events and phases
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Table 1. Record of top 8 in 2011 Daegu World Championships

(m)

Rank Name Result Loss PB SB
1 Saladuha O. 14.94 0.10 14.98 14.98
2 Rypakova O. 14.89 025 1525 14.96
3 Ibarguen C. 14.84 0.05 14.99 14.99
4 Gay M. 14.67 025 14.66 14.65
5 Aldama Y. 14.50 0.12 1529 14.35
6 Savigne Y. 14.43 0.16 1528 14.99
7 Kuropatkina A, 14.23 0.00 14.35 14.35
8 Rahouli B. 14.12 0.14 14.98 14.49

S A

Note. PB = Personal Best, SB = Season Best, Loss = Real -
Official Record

Table 2. Record of top 8 in 2009 Berlin World Championships

(m)

Rank Name Result Loss
1 Savigne Y 14.95 0.09
2 Gay M 14.61 0.17
3 Pyatykh A 1453 0.19
4 Topic B 14.52 0.11
5 Smith T 14.48 0.00
6 Lebedeva T 14.48 0.09
7 Bujin C 1426 0.11
8 Veldakova D 1425 0.01
Average 14.5110.22 0.1+0.07

From Biomechanical Report WC Berlin 2009 Triple Jump
(http:/fwww.iaaf.org/)
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Figure 3. Comparison of 2009 & 2011 World Championships
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Table 3. Distance of stride & jumping phases in 2011 Daegu WC

(m)
Rank Name 2L IL Hop Step  Jump
1 Saladuha O. 225 221 5.73 4.15 5.16
2 Rypakova O. 248 271 5.38 423 5.53
3 Tbarguen C. 220 2.14 5.48 4.19 522
4 Gay M. 2.39 211 5.55 433 504
5 Aldama Y. 221 2.10 5.62 4.49 451
Savigne Y. 2.19 2.09 5.18 382 5.59
7  Kuopatkim A 2.10 228 5.03 4.18 502
8 Rahouli B. 224 2,05 495 423 5.08
w3 B9 @y
Table 4. Distance of stride & jumping phases in 2009 Berlin WC (m)
Rank Name 2L IL Hop Step  Jump
1 Savigne Y 2.06 2.18 5.50 404 549
Gay M 242 2.15 5.36 443 5.00
3 Pyatykh A 2.30 2.18 5.46 431 495
4 Topic B 3.37 241 5.30 4.13 5.20
5 Smith T 242 2.36 5.57 4.38 453
6 Lebedeva T 2.06 209 533 430 5.00
7 Bujin C 231 220 525 4.05 5.11
8  Veldakova D 246 221 524 3.96 5.06
A G on om0 o
From Biomechanical Report WC Berlin 2009 Triple Jump
(http://www.iaaf.org/)
Table 5. Relative distance of jumping phases in 2009 & 2011 WC %)
2011 Daegu WC 2009 Berlin WC T
Rank
Hop Step Jump Hop Step Jump
1 38 28 34 37 27 37
2 35 28 37 36 30 34
3 37 28 35 37 29 34
4 37 29 34 36 28 36
5 38 31 31 38 30 31
6 36 26 38 36 29 34
7 35 30 35 36 28 35
8 35 30 35 37 28 35
e 3BH AT MW
TFrom Biomechanical Report WC Berlin 2009 Triple Jump
(http://www.iaaf.org/)
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Table 6. Horizontal & vertical velocities at stride & jumping events in 2011 Daegu WC
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Horizontal velocity Loss of horizontal velocity Vertical velocity
Rank Name

2L 1L Hop Step Jump Hop Step Jump Hop Step Jump

1 Saladuha O. 9.09 9.04 831 7.14 59 0.73 117 124 222 1.62 2.29

2 Rypakova O. 9.44 945 851 7.79 6.9 0.94 072 0.8 2.03 1.51 2.13

3 Ibarguen C. 9.72 947 8.64 791 622 0.83 073 1.69 213 172 25

4 Gay M. 8.88 8.95 773 6.98 5.85 122 0.75 113 1.98 1.57 228

5 Aldama Y. 894 8.99 792 64 543 1.07 152 097 2.19 2.03 2.17

6 Savigne Y. 9.16 9.20 8.24 8.18 7.00 0.96 0.06 1.18 179 1.00 203

7 Kuropetkima A 8.70 872 7.60 717 6.11 112 043 1.06 1.78 1.62 2.30

8 Rahouli B. 8.81 89 8.15 747 645 0.75 0.68 1.02 171 1.67 1.9

Aewe 0% 0 0% s soss ol 0s  w0x  wom  0m  on

Table 7. Horizontal & vertical velocities at stride & jumping events in 2009 Berlin WC (s)
Horizontal velocity at take-off Loss of horizontal velocity Vertical velocity at take-off

Rank Name

2L 1L Hop Step Jump Hop Step Jump Hop Step Jump
1 Savigne Y 932 9.39 8.63 822 6.87 0.76 041 035 249 124 2.67
2 Gay M 8.81 8.87 8.12 7.30 6.07 0.75 0.82 123 234 1.70 2.57
3 Pyatykh A 899 9.01 821 7.46 6.32 0.80 0.74 114 2.46 193 248
4 Topic B 9.08 9.13 845 7.80 6.89 0.69 0.65 091 2.30 172 2.14
5 Smith T 9.10 9.10 8.34 7.38 6.00 0.76 0.96 138 2.39 1.84 178
6 Lebedeva T 9.13 9.12 8.59 7.80 6.30 053 0.79 1.50 224 1.84 232
7 Bujin C 893 8.84 8.00 7.37 6.11 0.83 0.63 126 249 1.57 2.80
8 Veldakova D 9.13 9.17 8.48 7.90 6.70 0.68 0.58 1.20 224 1.19 224
—_ B R R R G e T s w

From Biomechanical Report WC Berlin 2009 Triple Jump (http:/fwww.iaaf.org/)
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Table 8. Take-off angles at jumping events in 2009 & 2011 WC ©

2011 Daegu WC 2009 Berlin WC T
Rank
Hop Step  Jump  Hop Step  Jump
1 15 13 21 16 9 21
2 13 11 17 16 13 23
3 14 12 2 17 14 21
4 14 13 2 15 12 17
5 15 18 2 16 14 17
6 12 7 16 15 13 20
7 13 13 21 17 12 25
8 12 13 17 15 9 19
Ave. 13.7 12.3 19.8 1588+ 120+ 2038+

113 +3.0 2.5 0.83 2.0 2.77

fFrom Biomechanical Report WC Berlin 2009 Triple Jump
(http:/fwww.iaaf.org/)
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Appendix

Stick figure of the triple jump women top 8 in 2011 IAAF WC Daegu

Rank 1 : Saladuha O. Ist 14.94m
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Rank 2 : Rypakova O. 5th 14.89m
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Rank 5 : Aldama Y. 1st 14.50m




