
Biomechanical analysis o f 
the 7th Wor ld Championships in 
Athletics Seville 1999 
by Amelia Ferro, Alicia Rivera, Itziar Pagola, 
Miguel Ferreruela, Älvaro Martin, Valentin Rocandio 

H ^ P I ©bylAAF 

16:1/2; 25-60, 2001 

The authors present the findings 
of a biomechanical research pro
ject carried out at the 7th World 
Championships in Athletics 
Seville 1999. This project was fo
cused on the Sprint events only. 
The abj ect ives of this project 
have been: to analyse the Perfor
mance in the 100 m to 400 m 
Sprints, to produce reference val
ues for training programming 
and obtain a methodology based 
on two dimensional video System 
ready for the kinematic analysis 
of competition. In the following 
the results of the men's and 
women's Sprint finals are illus-
trated and interpreted. 
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1. Introduction 

T he men"s and women's 100, 200 and 
400m sprint events at the Seville 
Worid Championships were analysed as 

part of the Biomechanical analysis project 
for the throwing and running events at the 
1999 IAAF World Athletics Championships. 
This project was approved by the Interna
tional Amateur Athletic Federation and f i 
nancially supported by the Spanish Inter-
ministerial Commission of Science and Tech
nology (CICVT) and, for running events, by 
the Higher Sports Council (CSD) of Spain. To 
carry out the filming process, we relied on 
the support of the Biomechanics research 
teams from the Physical Education National 
Institutes of Leon and Ueida, the Faculties of 
Physical Activity and Sports Sciences at the 
Universities of Granada and Valencia, and 
the European University of Madrid 

This kind of analysis has been carried out 
at major competitions for more than a 
decade, as it provides coaches and athletes 
with very useful information as an aid to 
training programmes and competit ion 
preparation. The race analysis of the top 
athletes in the worid in each speciality 
serves as a reference for assessing tech-
nique and rationalising the results achieved. 
The results of the World Championships in 
Rome 1987 (Landry, 1987), Moravec and 
coll., (1988); of Athens 1997. Brüggemann 
and coll. (1997) and those of the Seoul 
Olympic Games (1988) published by Susan-
ka and col l . (1989 a, b and c) and of 
Brüggemann and coll. (1990), have served 
as a reference for designing the experimen
tal procedure for the different events. 

Outstanding results were achieved in the 
World Athletics Championships Seville 1999 
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in the men"5 100 and 400m Sprints. Maurice 
Green"s result was only 0.01s slower than his 
own worid record, and Michael Johnson 
achieved a new worid record with a time of 
43.18s, 0.11s faster than the former record. 
The results will be disseminated world-wide 
and coaches will be in a better position to 
design training strategies in line with cur
rent worid trends. 

2. Objectives 

The objectives of this study were: 
1. To carry out an analysis of the Perfor

mance of the men"s and women"s 100, 
200 and 400m finalists at the World Ath
letics Championships in Seville, based on 
biomechanical variables. 

2. To disseminate the results of the study to 
coaches and athletes all over the worid 
for their knowledge and use as reference 
values for training preparation. 

3. To obtain a methodology based on two di
mensional videu photogrammetric proce
dures that would assist in the kinematic 
analyses ofthe competitions. 

3. Material and methods 

3.1 Subjects 

The sample consisted of: 
- 24 mcn, finalists of the 100, 200 and 400m 

sprint events. 
- 24 women, finalists of the 100, 200 and 

400m sprint events. 

3.2 Instrumentation 

3.2.1 Filming instrumentation 

100m sprint events 

- 6 SVHS video cameras, Panasonic MSl\ 
MS4\MS5\625 AG-DP800HE. 

- 4 digital high-speed vielen cameras, Kodak 
Motion Corder Analyzer SR 500C. 

200m sprint events 
- 5 SVHS video cameras, Panasonic MSl\ 

MS4\MS5\625 AG-DP800HE. 
- 4 digital high-speed video cameras, Kodak 

Motion Corder Analyzer SR 500C. 

400m sprint events 
- 8 SVHS video cameras, Panasonic MS1\ 

MS4\MS5\625 AG-DP800HE. 
- 4 digital high-speed video cameras, Kodak 

Motion Corder Analyzer SR 500C. 

3.2.2 Instrumentation for the 
analogic recording of filming 

For all sprint events: 
- 2 SVHS video recorders: JVC HR-S7000EH. 
- 2 5in/4out Kramer Vertical Interval Switchers. 
- 2 Time code generators. 
- 2 Colour TV monitors. 
- Wiring for connecting cameras to the record

ing Systems. 

3.2.3 Instrumentation for the 

digital recording of filming 

For all the filming: 
- 4 Video walkrnan Hi-8 (Sony). 
- 2 Notebooks (Pentium II 350 MHz). 

3.2.4 Data analysis system 

Analogic video: 
- 2 Panasonic AG-7350 video recorders. 
- 1 Computer with a Video Capture Board. 
- 1 Computer monitor. 

Digital video: 
- 1 Pentium lll Computer with the following 
components: 
- Miro DC30 Video Capture Board. 
- Adobe Premiere Video editing Software. 

3.2.5 Data processing system 

- Excel Software with calculus routines de
veloped by the Laboratory of Sports Biome
chanics of CARICD. 

3.3 Procedures 

3.3.1 Filming 

Analogic video cameras, operating at 50 
Hz, were placed perpendicular to the run
ning direction for filming the athletes when 
passing through markers placed at the fol
lowing distances: 
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- 100m event: every 10 metres. 

- 200 and 400m events: every 50 metres. 

Digital high-speed video cameras. operat
ing at 100 Hz. filmed the athletes passing 
through the following distances: 
- 100m event: From the start to 15m and 

from 50m to 65m. 
- 200 and 400m events: From 100m to 115m 

for both events and from 150m to 165m 
for the 200m and from 350m to 365m for 
the 400m. 

Figure 1 presents the location of the cam
eras for the 100m events; figures 2 and 3 
present the location of cameras for the 
200m and 400m events respectively. 

Prior to the races. the markers at each dis
tance were filmed and. later on, the athletes 
were filmed passing them. 

3.3.2 Recording of the pictures 

Each camera was connected to a record
ing system in which the pictures of the ath
letes passing the markers were video taped. 
Odd number cameras were connected to 
recording system number 1 and even num
ber cameras were connected to recording 
system number 2. The Signals of the cameras 
filming the athlete were recorded by the 
switcher mechanism for each system. At the 
same time that the signal was video taped, a 
time code was inserted on the magnetic 
tape that later would be displayed for the 
t ime analysis. The t ime codes of both 
recording Systems were synchronised in Or
der to identify the corresponding moments 
in each event. 

Digital cameras were connected to their 
processors for downloading data to the 
notebook in digital format: tif or bmp. 

3.3.3 Data analysis and results 
Output: 

The footage of both Systems was processed 
the same way in the laboratory: 

The video tape pictures of both the action 
and the markers were captured and stored 
in a Computer using the Video Capture 

Board. Avi files were created with video 
editing Software to be analysed, using the 
resources of the programme. Sequences 
were digitised in order to register the time 
codes at the instant that each athlete 
passed the previously filmed markers along 
the running track. The anatomical reference 
point to digitise was the hip. The markers 
were displayed in the monitor and superim-
posed on the sequence of the athlete run
ning. 

The data was entered in a calculus rou-
tine, developed in the Laboratory of Sports 
Biomechanics. 

Time data was processed to obtain the fol
lowing informatiün: 

1. Interval times for 10 or 50m sections 
depending on the race. 

2. Times at the end of each section 
throughout the race. 

3. Comparisön ofthe time intervals between 
athletes in 10 or 50m sections. 

4. Differences in the winner"s time. 

5. Relative time of each section. 

6. Evolution of the speed curve throughout 
the race. 

7. Maximum mean speed and sections in 
which it is achieved. 

8. Time intervals from 30 to 50m (lOOm 
race). 

9. Time intervals from 80 to 100m (lOOm 
race). 

10. Time intervals every 100 metres (200m 
race). 

11. Time intervals every 100 and 200 metres 
(400m race). 

12. Reaction times from the official timing. 

In the following the results are presented 
in the order: 

1. 100 m final men (pp. 28-35) 

2.100 m final women (pp. 36-43) 

3. 200 m final men (pp. 44-47) 

4. 200 m final women (pp. 48-51) 

5. 400 m final men (pp. 52-55) 

6. 400 m final women (pp. 56-59) 
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4. Results 

4.1 Results o f t h e men's 100m final 

Sprint coaches are accustomed to handling 
data on split times as shown in Table I. This 
table presents individual data for the differ
ent athletes which allows the results of the 
race to be interpreted and comparisons to be 
made between the athletes. The fastest time 
was clocked by the present worid record 
holder Maurice Greene (USA) with 9.80s. 
Surin who came in second, clocked some split 
times which were lower than Greene"s up to 
the 50m point from when Greene obtained an 
advantage of 0.04 s (Tables 1 and 2). Mont-
gomery, who was third in Athens with a time 
of 9.94s, only achieved a time of 10.04s in 
Seville and came sixth. By observing the data 
presented in Table 1 and Figure 1, he can be 
seen to obtain a poorer time between 10 and 
30 metres and although he recovered well at 
the end he was not able to win a medal. 

These conclusions are reflected in Figure 1. 
Greene lost the worid record at the start, and 
clocked the worst time of all the participants 
in the 10-20m Stretch; but then he obtained a 
progressively better time than all his oppo-
nents. The bronze medallist, Chambers had a 
good start, but lost ground to the first two 
athletes and began to fall away from them be-
yond the 60 metres mark, after which his split 
times were worse. Table 2 shows the differ
ences in each split time with regard to the 
winner, with negative values representing the 
best times and positive values those which are 
slower. Table 3 shows the aecumulated times 
of each athlete as the race develops, showing 
the place each one held throughout the race. 

For example, Surin was first up to the 70 metre 
mark, at which point he was caught by Greene. 

The aecumulated times for the 30 to 50m 
Stretches give an idea of how each athlete ac-
celerated, and from 50 to 80m how they de-
celerated. Table 4 shows how the athletes 
who won the races were the ones who ob
tained the best times over these 20 metres. 
This could be interpreted as meaning that 
those athletes who manage to obtain a good 
time over this Stretch, seem to be the ones 
most likely to win. Table 5 shows that the first 
two at the finish lost less time than the rest of 
the athletes, that is to say, they were capable 
of maintaining their speed up to the end, and 
Thompson, although he recorded a good time, 
was not able to overcome the disadvantages 
he suffered in the first 10 metres and in the 
30 to 50m Stretch. 

Table 6 and Figure 2 show the speeds 
achieved. The highest average speed recorded 
was that clocked by Greene (11.90 m/s), 
which he achieved between the 50 and 60m 
marks. Nu athletes ran slower than 11.36 m/s 
in their best Stretches, which means running 
the fastest 10m Stretch in less than 0.88s. Av
erage running speeds between 9.77 and 10.20 
m/s were reached. The evolution of average 
speed in each section by each athlete is 
shown in Figure 2. Table 7 shows the maxi
mum speed of each athlete and the Stretch 
where it was achieved. Table 8 details the re
action times provided by the IAAF, where the 
best time was clocked by the silver medallist 
who later reached his average speed ten me
tres before the others (Table 7). 
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Table 1: 
Time intervals 
for each section 
(s) 

NAME 

GREENE. MMBfca 
IUSA) 

SURIN. B runy (CAN) 

CHAMBERS, Dwam 
(USA) 

THOMPSON, Obadele 

(BAR) 

KARDEN, T im (USA) 

MONTGOMERY. T im 

(USA) 

GARDENER. Jason 

(GBR) 

STREETE-THOMPSON. 
Kauern (CAV) 

0-10m 

1 7 3 

1 75 

1 7 7 

1 7 3 

1 7 6 

1 7 7 

' -. 

10-
20m. 

1 0 3 

1 0 0 

1 0 2 

.: 

1 02 

• • 

1 02 

1 02 

100m FINAL MEN 

20-
30m 

0 92 

091 

-. 

0 92 

0 92 

- • : 

0.92 

094 

30-

M m 

•: 

0 90 

0 91 

0 90 

089 

0.90 

0 90 

40-

SOm 

• 

0B5 

0 86 

0 88 

0 89 

0 89 

0 90 

6040)11 

: • : 

:-

0 86 

0 66 

, 66 

: 

Ü88 

60-70m 

0 85 

0 86 

0.87 

086 

0 87 

0 87 

088 

. --.;-

70-80m 

0 85 

0 86 

0 89 

0 88 

0 89 

0 88 

0 89 

0 89 

80-SOm. 

0 85 

0 86 

0 89 

0 88 

0 89 

0 89 

0 89 

0 93 

90-

100m 

0 86 

0 88 

0 90 

0 88 

0 91 

0 89 

0 90 

0 93 

OFFICIAL 

TIME 

9.80 

9.84 

9.97 

10.00 

10.02 

10.04 

10.07 

10 2 4 

Table 2: 
Differences 
from the 
winner's time in 
each section (s) 

NAME 

GREENE, Maur ice (USA) 

SURIN, B runy (CAN) 

CHAMBERS, Dwam (USA) 

THOMPSON, Obadele (BAR) 

HARDEN, T im (USA) 

MONTGOMERY. Tim (USA) 

GARDENER. Jason (GBR) 

STREETE-THOMPSON, 
Kareem (CAY) 

0-10m. 

1 728 

0 025 

0 002 

0 037 

0 006 

0036 

0.040 

0069 

10-20m 

1 03 

-0 03 

-0 01 

-0 01 

-0 01 

0.01 

-0 01 

-0 01 

100m 

20-30m 

0.92 

-0 01 

0.00 

0.00 

0 00 

0.01 

000 

0 02 

FINAL MEN 

30-40m. 

0 88 

0 01 

0 02 

0 03 

0 02 

0 01 

0 02 

0 02 

40.60m 

0 86 

-0 01 

0 00 

0 02 

0.03 

0 03 

003 

0 04 

50-60m 

084 

0 01 

0.01 

0.02 

0 02 

002 

0 03 

004 

so-rom 

0 85 

0 01 

0 02 

001 

0 02 

002 

0 03 

70-8 0m. 

0 85 

0 01 

0 04 

0 03 

004 

0 03 

004 

004 

80-90m 

0 85 

0 01 

0 04 

0 03 

0 04 

0 0 4 

0 0 4 

0 0 8 

90-100m 

o se 

0 02 

0 02 

0 05 

003 

0 04 

007 

Table 3: 
Times at the 
end of each 
section (s) 

1 

100m FINAL MEN 

N A M E 

G R E E N E , M a u n c e (USA) 

SURIN B r u n y (CAN) 

C H A M B E R S . Dwa in (USA) 

T H O M P S O N , O b a d e l e 

(BAR) 

H A R D E N . T i m (USA) 

M O N T G O M E R Y , T i m (USA) 

G A R D E N E R . J a s o n (GBR) 

S T R E E T E - T H O M P S O N , 

K a r e e m (CAY) 

1 0 m 

173 

175 

173 

177 

173 

176 

1 77 

1 80 

20m 

2 76 

2 75 

2 75 

2 79 

2 75 

2 80 

2 79 

2 82 

3 0 m . 

3 68 

366 

3 67 

3 71 

:.<:" 

3 73 

3 71 

3 76 

4 0 m . 

456 

455 

4 57 

4.61 

4 57 

462 

4 61 

466 

5 0 m 

5 42 

5 40 

5 43 

5 50 

5 46 

5 51 

5 50 

556 

6 0 m 

626 

628 

6.36 

6 32 

6.37 

6.37 

644 

7 0 m . 

711 

7 11 

7 15 

722 

7 19 

7 24 

7 25 

7 32 

8 0 m 

796 

7 97 

804 

C K 

.. . 

812 

8 14 

821 

9 0 m . 

8 81 

8 83 

8 93 

8 97 

6 97 

9 03 

914 

100m. 

9 67 

• • ' 

9 83 

986 

9 88 

9 90 

9 93 

10 07 
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Table 4: Section times from 30m to 50m (s) 

TIMES From 30 metres to 50 metres 

100 metres MEN 

NAME 

GREENE. Maunce (USA) 

SURIN. Bruny (CAN) 

CHAMBERS. Dwain (USA) 

THOMPSON, Obadele 

(BAR) 

HARDEN, T im (USA) 

MONTGOMERY, T im 
(USA) 

GARDENER. Jason (GBR) 

STREETE-THOMPSON, 

Kareem (CAY) 

LANE 

5 

6 

• : 

1 

3 

8 

7 

2 

PLACE 

1 

2 

3 

4 

5 

6 

7 

8 

30-50 

1 74 

1 74 

1 76 

1 79 

1 79 

1 78 

1 79 

1 80 

^,cA^y*/%^/v 
/ ^ ^ # ^ ^ gp- e?> 

Table 5: Section times from 80m to 100m (s) 

TIMES From 80 metres to 100 metres 

100 metres MEN 

NAME 

GREENE, Maurice (USA) 

SURIN, Bruny (CAN) 

CHAMBERS, Dwain (USA) 

THOMPSON. Obadele 

(BAR) 

HARDEN, T im (USA) 

MONTGOMERY, T im 

(USA) 

GARDENER. Jason (GBR) 

STREETE-THOMPSON. 

Kareem (CAY) 

LANE 

5 

6 

'• 

1 

• 

8 

7 

2 

PLACE 

1 

2 

3 

4 

5 

6 

7 

8 

80-100 

1 71 

1 74 

1 79 

1 76 

1 80 

1 78 

1 79 

1 86 

yyyyyyyy 
rP" jg" .cP" 

.ON r ? vC 

^ . ^ . . ^ ^ -# ^-

vvv9 

* 
# 
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GREENE, Maurice (USA) 

Figure 1 : Indiv idual t ime intervals (s) 

100m FINAL MEN 

1 
1 90 

1 70 

1 50 

1.30 

1.10 

390 

D70 

D.50 

1 73 

1.03 

D
0 - 5 « 0.88 o.86 o 84 0 85 0,85 0.85 0.86 

f l f l O D D Ö D D 

SURIN, Bruny (CAN) I 

1 2 3 4 5 6 7 9 10 

1.73 
1.90 

1.70 

1.50 4 

1 30 

1.10 

0 9 0 

0 70 

0.50 I ! 

CHAMBERS, Dwain (USA) 1 

1 90 ! 75 

1 70 

1.50 

130 

1 10 | 

090 

0.70 

050 

1 2 3 4 5 6 7 8 9 10 

THOMPSON, Obadele (BAR) I 

0 9 1 0 8 9 0 85 0 85 0 86 0,86 0.86 0 88 

D D D D D D 

1.02 

190 ^ .77 

1.70 

1 50 

' l .30 

^ C « 0 8 6 085 087 0. " Q \ \ ^ 0 

D D D D D D 
1 2 3 4 5 6 7 8 9 10 

0.90 

0.70 

0.50 D D D D D f l 
1 2 3 4 5 6 7 8 9 10 

1.90 

1.70 

1.50 

1.30 

1 10 

0 90 

0 70 

0.50 

HARDEN. Tim (USA) 1 

1 73 

1.02 

1 90 

1 70 

1 50 

1.30 

1 10 

090 
0 92 0.90 0.89 o 86 0 87 0.89 0.89 0.91 

IIUUII ., 
1 2 3 4 5 6 7 8 S 1 0 

1.76 
MONTGOMERY, Tim (USA) I 

1.04 

1 0.93 

• 
0.89 0.89 0 86 0 87 0 88 0.89 0 89 

DD 
2 3 4 5 6 7 8 9 10 

1 9 0 - 1 7 7 

1.70 

1 50 

1 30 

1.10 

0.90 

0 70 

050 

GARDENER, Jason (GBR) STREETE-THOMPSON, Kareem (CAY) 

102 
0 92 0 90 0 89 0,87 0 88 0.89 0.89 0.90 

D D D D 

1.90 

1.70 

1.50 

1.30 

1 10 

0.90 

0 70 

1.80 

0 9 4 0.90 0 90 0 88 0 88 0 89 0 9 3 0 9 3 

D D D D D D 0.50 
1 2 3 4 5 6 7 8 9 10 1 1 2 3 4 5 6 7 8 9 10 
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Table 6 : 
Average section 
veloci ty (m/s) 

WIND SPEED 

TEMPERA TÜRE 

HUMIDITY 

01 nvs 

30' 

34V, 

1 0 0 m F I N A L M E N 

NAME 

GREENE. Maunce 
(USA) 

SURIN, Bruny (CAN) 

CHAMBERS Dwain 
(USA) 

THOMPSON. Obadele 
(BARI 

HARDEN, Tim (USA) 

MONTGOMERY. Tim 
(USA| 

GARDENER Jason 
(GBR) 

THOMPSON. Kareem 
(CAY) 

0-10m 

5 79 

5 70 

5 78 

567 

5 77 

5 67 

5.66 

5 56 

10-
20m 

9 71 

10.00 

9 80 

980 

980 

9,62 

9 80 

9 80 

20-30m 

10 87 

10.99 

10.87 

10.87 

10.87 

10 75 

10.87 

10 64 

30-
40m 

I 1 36 

11 24 

11 11 

10 99 

11 11 

11 24 

11 11 

11 11 

40-
50m. 

11.63 

1176 

11.63 

1136 

11.24 

11.24 

11.24 

11 11 

50-
S0m 

11 90 

11 76 

11 76 

11.63 

11 63 

11 63 

11 49 

11 36 

BQ-
70m 

11 76 

11 63 

1149 

11.63 

11 49 

1149 

11 36 

11 36 

70-
80m 

11 76 

11.63 

11 24 

11 36 

11 24 

; : .yj 

11 24 

11 24 

80-
90m 

11 76 

11,63 

11 24 

11 36 

11.24 

11 24 

11 24 

1 0 7 5 

90-
100m 

11 63 

11 36 

11 11 

11 36 

10.99 

11 24 

11 11 

' 0 75 

MeanV 

10.20 

10.16 

10.03 

10.00 

9.98 

9.96 

9.93 

9.77 

Table 7: 
Max imum 
velocity section 
(m/s and m) 

100 metres FINAL MEN 

N A M E 

GREENE. Maur ice 
(USA) 

SURIN. B n i n y r r A N ) 

CHAMBERS. Dwain 
(USA) 

THOMPSON. Obadele 
(BAR) 

HARDEN, T im (USA) 

MONTGOMERY, T im 
(USA) 

GARDENER, Jason 
(GBR) 

STREETE-THOMPSON. 
Kareem (CAY) 

M a x s . 

11.90 

11 76 

11 76 

11.63 

11 63 

11.63 

11 49 

11.36 

S e c t i o n 

50-60 

40-50 50-60 

50-60 

50-60 60-70 

50-60 

50-60 

50-60 

50-60 60-70 

12 

11 8 

11 6 

1 1 4 

11 2 

I i 

•
1 1 7 6 11 76 

• • 11 63 11 63 11 63 

11 4S 

I l l l 
. ^ 

yyyyyy/ •' 
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Figure 2: Individual velocity sections (m/s) 

100 FINAL MEN 

GREENE, Maurice (USA) 

^ | 1 9 0 1176 1 ^ 3 

" " T T e ^ TTTfD f i 7 6 * 

1 2 3 4 5 6 7 8 9 10 

SURIN, Bruny (CAN) j 

1 63 Tl 6 3 * 

1 2 3 4 5 6 7 8 9 10 

CHAMBERS, Dwain (USA) 

ire -,1,24 . 11.11 

4 9 ' 1124 

1 2 3 4 5 6 7 8 9 10 

14 

12 

10 

8 

6< 
4 

2 

0 

THOMPSON, Obadele (BAR) 1 

inop i 1 ^A 1 1 3 6 11-36 

? 5 0 > f 5 ^ — t i s e i i ' e s * -

/ 
f5.67 

1 2 3 4 5 6 7 8 

11 36 

9 10 

HARDEN, Tim (USA)] 

0 99 

2 

• —i 1 i H 1 h 

1 2 3 4 5 6 7 8 9 10 
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1 0 0 m F I N A L M E N 

NAME 
GREENE. Maurice 

(USA) 

SURIN. Bruny (CAN) 
CHAMBERS, Dwain 

(USA) 
THOMPSON. 

Obadele (BAR) 

HARDEN. Tim (USA) 
MONTGOMERY, Tim 

(USAI 
GARDENER. Jason 

(GBR) 
THOMPSON. 

Kareem (CAY) 

R.T. 

0 132 

0 127 

0 110 

0 145 

0 136 

0 136 

0 142 

0 173 

Table 8: Off ic ia l react ion t imes (s) 

Group react ion t ime (s) ioom FINAL MEN 

3 200 

j ieo 

D 160 

J 140 •0 132 

D 120 

J 100 

D 080 

D 060 

U 04ü 

D 020 

J 000 

0 136 0 136 

BGREENE Maunce iUSA] 

0 173 
i—i «SURIN BmnyiCANi 

Q CHAMBERS Dwain iUSA] 

• THOMPSON. Obadele 
(BAH) 

1 HARDEN Tim (USA) 

D MONTGOMERY Tim 
(USA) 

• GARDENER Jason (GBRi 

D STREETE-THOMPSON, 
Kareem |CAY| 

Figure 3: Indiv idual percentages o f each section f r om t o t a l (0/o) 

100m FINAL MEN 

20% 

18% • 

16% -

14% 

12% 

10% 

8% -

17.6% 

10.5% 

j — j 9.39% 

1 2 3 

GREENE. Maunce (USA) | 

8 98% 8 78% 8 57% 

4 5 6 

8 67% 

7 

8 67% 

8 

8.67% 

9 

8 78% 

10 

SURIN. Bruny (CAN) 

20% 

18% 

16% 

14% 

12% 

10% 

8% 

6% 

17 8 % 

[ 
9 25% 9 04% 8 6 4 % 6 6 4 % 8 7 4 % 8 7 4 % 8 7 4 % 894% 

D n D D D D D D 

20% 

18% 

16% 

14% 

12% 

10% • 

8% • 

6% 

17.4% 

1 0 2 % 

CHAMBERS Dwain ( U S A ) ! 

3 03% 8 6 3 % 8 5 3 % 8 7 3 % 8 93% 

| 

8 9 3 % 9 0 3 % 

10 
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20% 

18% 

16% 

14% 

12% 

10% 

8% 

6% 

17 7% 

10 2% 

1 2 3 

THOMPSON Obadele (BAR) 1 

9 10% 8 80% 8 6 o % 860% 880% 

D D D D 
4 5 6 7 8 

8 80% 8 80% 

D D 
9 10 

20% -

16% -

16% 

14% • 

12% -

10% -

8% • 

17 3% 

| 

10 2% 

Hü 918% 

1 2 3 

HARDEN. Tim (USA) j " 

6.96% 8 88% 8 56% 

4 5 6 

866% 

| 
7 

8 88% 8 88% 

H D 
6 9 

9.06% 

D 
10 

20% 

18% 

16% 

14% 

12% 

10% 

6% 

17.6% 

10 4% 

1 2 

MONTGOMERY Tim ' J3M| 

8 86% 6 66% 8 5 7 % 8.67% 8 76% 8 86% 8J 

8 9 10 

GARDENER. Jaso n (GBR) | 

'3% 

16% 
14% 

12% 

10% 

8% 

6 16 

17.6% 

Q 101% 
IM% 8.94% 6 84% 8 64% 8 74% 6 «4% 8 84% 8 94% 

I.D D. l ._ l . l • • 
3 4 5 6 7 8 9 10 

STREETE-THOMPSON. Kareem (CAY) 

20% 

18% 

16% 

14% 

12% 

10% 

6% 

6% 

17.5% 

D 
9.18% 379% 8 7 9 % 8 5 9 % 8 5 g % B 6 g % 9 08% 9.08% 

D D D D D D D D 
3 4 5 6 8 9 10 
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4.2 Results o f t h e women's 
100m final 

The same results were analysed in the 
women's races. The partial times with refer
ence to every 10 metres are shown in Table 9 
and Figure 4. The winner of the women's 
race Stands out with an average maximum 
speed of 10.87 m/s in the fastest Stretch (50 

- 60m) (Table 14 and 15 and Figure 5) and at 
the end she recorded a time which was 0.09s 
faster than the silver medallist (Tables 9 and 
10). The bronze medallist recorded her best 
10m split time ten metres before her oppo-
nents (Figure 15) This athlete achieved two 
split times which were better than those of 
Marion Jones, in the 40 - 50m Stretch and 
the 70 - 80m Stretch, and one split time (70 

- 80m) superior to that achieved by Inge 
Miller, the silver medallist (Table 10). 

Just as in the men's race the first three 
women past the finishing line recorded the 
best times between 30 and 50m, which could 
be taken to suggest that at this point ihe 
race was already decided (Table 12); after 
this they remained in the same running Or
der (Table 13). In both races the time differ
ences between the first three and the rest 
were quite considerable. 

Table 9 shows that Thanou lost the silver 
medal in the first 10 metres, and until the 30 
to 40m mark was in last position in spite of 
recording better split times than her rivals 
(Table 11). Lastly, it is worthy of mention 
that she had the best reaction time of the 
championships. including the men (accord
ing to official data) with a recording of 
0.116s (Table 16). 

JG 
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Table 9: Time i ntervals for each sectio i ( s ) 

1 0 0 m F I N A L W O M E N 

NAME 

JONES, Marion (USA| 

MILLER, Ingc l (USA) 

THANOU, Ekatef lm 
(GRE| 

TAPNOPOLSKAYA. 
PINTUSEVICH, Z 1UKRI 

DEVERS Goil (USAI 

ARRON, ChtlsUnc 
(FRA| 

STURRUP, e n a n d u 

(BAH) 

NKU, Me icy (NGR| 

0-10m. 

1 83 

1 83 

1 8 9 

1.83 

1 84 

1,84 

• 85 

1 85 

10-20m. 

1 10 

1.11 

1 11 

1.11 

1.10 

i 12 

1,13 

1.11 

20-30m. 

0.9S 

1.03 

1.01 

1.01 

1.00 

0.99 

1 01 

• l 

30-40m. 

0 95 

: • • • 

0 95 

0 9 8 

0.98 

0,98 

1,00 

1.00 

40-50m, 

0,94 

0.94 

0,93 

0.96 

0.95 

0.96 

0 98 

0.97 

50-60m, 

i . 

0 94 

0.95 

0.96 

0.97 

0.95 

60-70m. 

0.94 

0.95 

0.95 

0.96 

0,96 

0 98 

1.00 

70-80m. 

0 9 6 

•-. 

0 95 

0.97 

0.98 

0.98 

0.99 

1.01 

80-90m. 

0.97 

0.98 

0.99 

1.00 

1 Cl 

1 00 

1,02 

90-
100m. 

0.98 

0.97 

1 00 

1.04 

1 03 

1 02 

i 02 

1.05 

orricoiL 

1070 

1079 

1084 

1095 

10 95 

10 97 

1106 

11 16 

Table 10 : Dif ferences f r om the winner's t ime in each sect ion (s) 

100m FINAL WOMEN 

NAME 

JONES. Mar ion (USA) 

MILLER, Ingct (USA) 

THANOU. Ekaterim 

(GRE) 

TARNOPOLSKAYA-
PINTUSEVICH, i (UKH| 

DEVERS. Gail (USA) 

ARRON Cnr,sime 1FRA1 

STURRUP. Chandra 
(BAH) 

NKU Mercy(NGR) 

0-10m 

1 8 3 

0 00 

0 06 

C 00 

0 01 

0 01 

0 03 

0 02 

10-20m 

1 1 0 

c c • 

0 01 

0 0 1 

0.00 

0 02 

0 03 

0.01 

2O-30m 

0 99 

0.04 

0 02 

0.02 

0 0 1 

0 00 

0 02 

004 

30-40m. 

0 95 

0 01 

0 00 

0 03 

. 03 

0 03 

;,•, 

0 05 

«l-SOm. 

0 9 4 

0 00 

-0 01 

0 02 

0 01 

0 02 

0 0 4 

0 03 

50-«0m. 

0 92 

0 02 

0.03 

1 Oi 

0.05 

0 0 3 

0.04 

0 05 

$0-70m. 

0 94 

0 0 1 

0 0 1 

0 03 

0 02 

0 04 

• 

70-80m. 

0 96 

0 00 

-0 01 

0,01 

0 02 

0 02 

0 03 

0 05 

BO-SOrn 

0 9 7 

0.00 

0 0 1 

0.02 

0 03 

0 0 4 

0 05 

90-100m. 

0 98 

-0 01 

0 0 2 

0 06 

0 0 5 

0 04 

0 0 4 

0 07 

Table 11 

NAME 

JONES, M a r n n (USA) 

MILLER. Ingcr IUSAI 

THANOU. E k a l m n i 

IG REI 

TARNOPOLSKAYA-
PINTUSEVICH.Z.(UKR| 

DEVERS, Gall (USA) 

ARRON, Chrlstrnc (FRA| 

STURRUP. Chandra 
(BAH) 

NKU. Mc icy INCRI 

: Times at the end o f each section (s) 

10m. 

1,83 

1 63 

1 89 

1 83 

1 84 

1 84 

1 86 

I 85 

20m, 

2 93 

2 94 

3 0 0 

2 9 4 

2 94 

2 9 6 

2 9 9 

2 9 6 

100m FINAL WOMEN 

30m. 

3 9 2 

3 97 

4.01 

3 96 

3 9 4 

3 9 5 

4 00 

3 99 

40m 

4 8 7 

4 9 3 

4 9 6 

4 94 

4 93 

4 93 

5 0 0 

4 9 9 

50m. 

5 81 

5 87 

5 89 

5 9 0 

5 87 

5 89 

5 9 8 

5 9 6 

60m. 

5 73 

6 81 

5 84 

6 86 

6.84 

6 84 

6 94 

6 93 

70m. 

7 67 

7 76 

7 79 

7 82 

7 82 

7 8 0 

7 9 2 

•:• 

80m. 

8 63 

6 72 

8 74 

8 7 9 

8 7 9 

8 78 

8 91 

•• - , . . : 

90m. 

9.60 

9 69 

9.72 

9 7 8 

9.79 

9 79 

9 9 1 

9 96 

100m. 

1058 

• • • ' ; - " 

10 72 

10 82 

10.83 

1081 

10 93 

11 01 
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Table 12: Section times from 30m to 50m (s) 

TIMES From 30 metres to 50 metres 

100 metres WOMEN 

NAME 

JONES. Macion (USA) 

MILLER. Ingei (USA) 

THANOU. Ekaterlnl 
(GRE) 

TARNOPOLSKAYA-
PINTUSEVICH. Z (UKR) 

DEVERS, Gdil (USAI 

ARRON, Christine (FRA) 

STURRUP. Chandra 
(BAH) 

NKU. Mercy(NGR) 

LANE 

5 

3 

4 

1 

6 

2 

7 

8 

PLACE 

1 

2 

3 

4 

s 

6 

7 

• 

30-50 

1 89 

1 90 

1 88 

1 94 

1 93 

l 94 

l 98 

1 97 

• r • . y * 
<? J> y 

Table 13: Section times from 80m to 100m (s) 

TIMES From 80 metres to 100 metres 

100 metres WOMEN 

NAME 

JONES. Manen (USA) 

MLLER. Ingcr (USA) 

THANOU. Ekalerini 
(GRE) 

TARNOPOLSKAYA-
PINTUSEVICH. 2 (UKR) 

DEVERS. Gail (USA) 

ARRON. Christine (FRA) 

STURRUP. Chandra 
(BAH) 

NKU. Mercy (NGR) 

LANE 

5 

• 

4 

1 

6 

2 

7 

8 

PLACE 

1 

2 

3 

4 

5 

6 

7 

8 

8O-100 

1 95 

• 34 

1 98 

2 03 

2 03 

2 03 

2 02 

2 07 

210 

205 

300 

ise 

190 

S S S S S S S B 
— - - r j IM ra rg r ' > 

_ / ~ - / 

^ / / / y y / y 
/ / / / / / / 
// *yy * 
y 
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Figure 4: Individual time intervals (s) 

100m FINAL WOMEN 

190 1 

I 70 • 

ISO 

1.30 -

1 10 

)90 

3 70 

JONES. Manon (USA) | ' 

1 
1 10 
r-i 0 " 095 094 092 094 096 0 97 0 98 

1 2 3 4 5 6 7 8 9 10 

2 10 

190 

• m 

• m 

1 10 

MILLER. Inger (USA) 

0.96 0 94 0 94 0.95 0.96 0.97 0.97 

l l l D D D I . n , 
1 2 3 4 5 6 7 8 9 10 

210 

190 

1.70 

150 

1.30 

1 10 

0.90 

0.70 

050 

THANOU. Ekaterim (GRE) | 

095 093 095 095 095 

1,50 

l . M 

098 1 00 1.10 

210 TARNOPOLSKAYA-PINTUSEV1CH, Z. (UKR) 1 

1,90 1 V83 ' 
1.7D • I 

D D D D D D D E 
r-, 101 0.98 0,96 096 0.96 097 0.99 1 ^ 

DD 
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 

2.10 

' ,90 

I -o 

j SQ 

DEVERS, Gail (USA) 2.10 ARRON. Christine (FRA) 1 

1.84 

P 
1 3 0 ' 1.10 
1.10 

0.90 

0,70 

0,50 

1.90 • 

1.70 -

1,50 • 

1.30 -

_ 100 0.98 0 9 5 0.97 0.97 0.98 1 00 ' 03 110 n 099 0.98 0.96 0.95 0.96 0.98 '-01 102 

_ _ , 0 5 0 l _ l _ _ _ _ _ 

1 2 3 4 5 1 2 3 4 5 6 7 8 9 10 

STURRUP, Chandra (BAH) 1 
2,10 

1 
1,90 • 

1.70 

'1.50 | 

1.30 • • ,.13 

NKU. Mercy (NGR) 

2.10 

1.90 

1 70 

1.50 

1.30 

,1 10 • | 1 ' '•01 100 0.98 096 098 0.99 1.00 102 L 1 0 

E ll D D Q D D Q D D D S 
1 2 3 4 5 6 7 8 9 10 

1,85 

103 100 097 0.97 100 101 1.02 105 

D
i.uj i.uu 0.98 Qg© 098 ü.SS I.LW ' " * i , 1 0 i U J I O O 097 097 ''x} ' ü 1 ' • u i 

D Q D D 0 D D D S J D D D 0 D D D D S 9 10 
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Table 14 : 
Average section 
veloci ty (m/s) 

WIND SPEED 

HUMIDITY 

TEMPERATURE 

0 1 « . 

100m FINAL WOMEN 

NAME 

JONES, Marnn 
(USA) 

MILLER. Ingei (USAI 

THANOU, EMtenn i 
(GREI 

TMNOPOLSKAVA. 
PlNTUSEVlCh. 2. (UKRJ 

DEVERS Gail (USAI 

ARRON. Chnsllni» 
,r-HA 

STURRUP Chandra 
(BAHI 

NKU. Mercy (NGR) 

0-
10m. 

5 46 

5 46 

5 26 

5 45 

542 

5 44 

5 39 

541 

10-
20m. 

9Q9 

9 01 

901 

9 01 

9 09 

8 93 

8 S.c 

901 

20-
30m. 

10 10 

9 71 

9 90 

9 90 

1000 

10 10 

9 90 

9 71 

30-
40m. 

10 53 

10 42 

10.53 

10.20 

10 20 

10.20 

• . :: 

10 00 

40-
50m. 

10 64 

1064 

10 75 

10 42 

1053 

10 42 

10.20 

1031 

50-
60m, 

10 87 

10 64 

10 53 

10 42 

1031 

10 53 

10 42 

1031 

60-
70m. 

10 64 

10 53 

10 53 

10.42 

1031 

• : i2 

10 20 

10 00 

70-
80m. 

10 42 

10 42 

10 53 

10 31 

10 20 

10 20 

10 10 

9 90 

80-
90m. 

10 31 

10 31 

10 20 

10 10 

10 00 

9 90 

10 00 

9 80 

90-
100m. 

10.20 

1031 

1000 

9 62 

9 71 

9 80 

9 80 

Mean V. 

9 35 

9 27 

923 

9 13 

9 13 

9 12 

9 04 

8 96 

Table 15 : 
Max imum 
velocity section 
(m/s and m) 

100 metres FINAL WOMEN 

NAME 

JONES. Marion (USA) 

MILLER. Inger (USA) 

THANOU, Ekaterim (GRE) 

TARNOPOLSKAYA-
PINTUSEVICH. Z. (UKR) 

DEVERS. Gail (USA) 

ARRON. Christ ine (FRA) 

STURRUP. Chandra (8AH) 

NKU, Mercy (NGR) 

Max s. 

10 87 

10 64 

10.75 

1042 

10.53 

10 53 

1042 

10.31 

Section 

50-60 

40-50 50-60 

40-50 

40-50 50-60 
60-70 

40-50 

50-60 

50-60 

40-50 50-60 

1080 

1060 

10 40 

10,20 

1087 

10 75 

1064 

10 53 10 53 

10 42 1 10,42 

r~ 10 31 

^ <f <f /" ^ ^ / / 
<? ^ ^ / ^ ^0 y •̂ 

/ 
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Figure 5: Individual velocity sections (m/s) 

100 metres FINAL WOMEN 

JONES. Marion (USA) 

1 2 3 4 5 6 7 8 9 IC 

12 

10 • 901 

4 

2 

<5 46 

1 2 

MILLER, Inaer (USA) | 

10 42 - I P 6 4 * 10 42 
^ - — » • fb64 ' foss • 

3 4 5 6 7 8 

- 10 3J 
l ! l31 • 

9 10 

THANOU. Ekaterini (GRE) I 

0 5 3 ^ i 0 5 3 t 0 5 3 « 0 ^ L ^ 
1053 iiT3f 

1 2 3 4 5 7 8 9 10 

TARNOPOLSKAYA-PINTUSEVICH. Z. (UKR) 1 

10.20 . 10.42 . 10.31 

1 2 3 4 5 6 7 8 9 10 

DEVERS. Gail (USA) 

0.20^ 10 31 10 20 

ARRON. Christine (FRA) 1 

1053 ^ 10 20 

* fe:.-. • — 

5 6 7 8 9 10 7 S 3 10 

STURRUP. Chandra (BAH) I 

10.00 j 0 4 2 , i 0 1 0 ^ 9 80 
' o 2 0 10.20* f o Ö T * 

1 H 1 1 1 1 

1 2 3 4 5 6 7 8 9 10 

12 

8 

6 i 

4 

2 

0 

9 01 ^ 

f 541 

2 3 

NKU, Mercy (NGR) | 

10 0 0 _ . 10-31 9 90 

71 1T)-31 1000 * 

4 5 6 7 8 

9 80 * 

9 10 
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Table 16 : Off ic ia l react ion t imes (s) 

Group react ion t ime (s) ioom FINAL WOMEN 

100m F I N A L W O M E N 

NAME 

JONES. Marion (USA) 

MILLER. Ing.r (USA) 

THANOU, Ekalonm (GRE| 

TARNOPOLSKAYA-
PINTUSEVICH, Z. (UKR) 

DEVERS. Gail (USA) 

ARRON. Christin« (FRA) 

STURRUP. Chandra (BAH) 

NKU.M«foy(NGRl 

R.T 

0 120 

0.129 

0 116 

0 135 

0.125 

0.162 

0 134 

0 152 

3 160 

: i«o 

1 100 

QJONES Manon,USA. 

0152 • MILLER Ingo' US* 

a THANOU EkatannilGREl 

D TARNOPOLSKAYA-
PINTUSEVICH, Z IUKR) 

• DEVERS Gau 

DARRON Cfnrelino IFRAI 

• STURRUP Cnanä'a (BAHi 

DNKU Mercy (NGR) 

Figure 6 : Individual percentages o f each section f rom t o t a l (%) 

100m FINAL WOMEN 

JONES, Manon (USA) 

17 IO") 

n 1028% 
925% B I ü 8 79% 8.60% 8 79% 

" I I 1 
8 97% 9,07% 9 15% 

9 10 

20% 
16 97% 

15% -

5% 

MILLER Inger (USA) 

190% 871% 871% 880% 8 90% 8 99% 8 99% 

1 2 3 4 5 6 7 9 10 

20% , 

15% • 

10% 

5% 

r 4 7 % 

• 

JTHANOU. Ekatenni (GRE) 1 

10.24% 
_ _ 9 3 Z % 8 76% 8 58% 8 76% 8 76% 

2 3 4 5 6 7 

? 76% 9 04% 9 23% 

8 9 10 
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20% 

15% 

10% 

5% 

0% 

16.76% 

~ 

• 
fARNOPOLSKAYA-PlNTUSEVlCH 2 (UKR) J 

9 22% 8.95% 8 77% 8 77% 8 77% 8 86% 9 04% 9 50% 

3 4 5 6 8 9 10 

20% 
1 

15% 

10% 

5% 

n 
t 

; ob 

DEVERS. Gail (USA) j 1 

1 - . 3 . 1 5 6 7 8 9 10 

20% 

15% 

10% ' 

, 5% • 

ARRON. Chnstine (FRA) 

9 02% 8 93% 8 75% 8.66% 8 75% 8 93% 9 21% 930% 

. D D D D D D D D 
2 3 4 S 6 7 8 9 10 

15% 

10% 

S% 

0% 

[ 16.78% 

10.22% 

!li 

STURRUP Chandra (BAH) 

9.13% 9 04% 8.86% 8 68% 8 86% 8 95% 9 04% 9 22% 

8 9 10 

NKU Mercy (NGR) 

923% 896% 869% 8 69% 8,96% 9 05% 9 14% 941% 

MED 
3 4 5 6 7 8 9 10 
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4.3 Results o f t h e men's 200m final 

The time intervals in the 50m Stretches can 
be seen in Table 17. The second and third 
athletes to finish had better times at the 50 
to 100m Stretch than the winner. but the 
latter, from that point until the end of the 
race, retained first place and achieved a bet
ter average speed between the 150 and 
200m mark, clocking splits of 0.05, 0.13 and 
0.20s less than his opponents. Only Da Silva, 
Obikwelu and Thompson had better split 
times than Greene, which were achieved in 
every case in the 50 to 100m sector of the 
race (Table 20). Da Silva achieved the fastest 
average speed per Stretch with 11.26 m/s. 

compared wi th 11.09 m/s achieved by 
Greene. The average speeds in the men's 
200m are between 9.77 m/s for the slowest 
athlete and 10.05 m/s which was achieved 
by Maurice Greene, the fastest athlete. 
(Table 21 and Figure 7). When the athletes 
reached the 150 metre mark the race was 
practically decided, except for the 5th and 
6th places which were decided in the last 50 
metres (Table 18). Table 19 shows the split 
times for each 100 metres Stretch. Maurice 
Greene's reaction time in the 100m was bet
ter than in the 200m with a difference of 
0.012s according to official data (Table 22). 

:S 
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Table 17: 
Time intervals 
for each 50 m-
section (s) 

2 0 0 m F I N A L M E N 

N A M E 

G R E E N E . M a u n c e 

( U S A ) 

D A S I L V A C l a u d i n m 

Q u i n n o ( B R A ) 

O B I K W E L U . F r a n c i s 

( N G R ) 

T H O M P S O N , 

O b a d a l a ( B A R ) 

U R B A S , M a r c i n 

( P O L ) 

U T T L E . K e v i n ( U S A ) 

O O L D I N G . J u l i a n 

( G B R ) 

F R E D E R I C K S . F r a n k 

( N A M I 

0 -60m 

5.74 

5 .88 

5 .83 

5.82 

5 .89 

5 .84 

6 . 0 7 

0 . 0 0 

6O-100m 

4.51 

4.44 

4.-15 

4 . 4 9 

4 . 5 6 

4 . 5 1 

4 . 6 9 

0 .00 

100 -160m 

4 .69 

4 .67 

4 .74 

4 .76 

4 .78 

4 .82 

4 . 7 5 

0 .00 

160 -200m 

4.S6 

5 ,01 

5 ,09 

5 .16 

5 .08 

5 . 2 0 

4 ,97 

0 .00 

O F F I C I A L T I M E 

19 90 

20 0 0 

2 0 1 1 

20 23 

20 .30 

20 .37 

2 0 4 8 

D N S 

j 

Table 1 8: Time at the end of each 
50 m-section (s) 

2 0 0 m F I N A L M E N 

NAME 

GREtNC. Maurice (USA| 

OA SILVA Clauanw Ounna 
(BRA) 

OBIHWELU. Francis |NOR| 

THOMPSON OBadnlc (BARI 

URBAS. Mareln |POL| 

UTTLE K«vln(USA) 

GOLONG. Julian (OBR| 

FREDB11CKS. Frank (MAM| 

50m 

5 74 

588 

583 

5 82 

589 

5.84 

6 07 

: : 

100m 

10 25 

10 32 

- u i a 

10 31 

1044 

10 35 

10/6 

000 

ISOm 

14 94 

14 99 

15 02 

15 07 

15 22 

15 17 

15 51 

000 

200." 

1 9 9 0 

20 00 

20.11 

20 23 

20 30 

20 37 

20 48 

000 

Table 19: Time intervals for each 
100 m-section (s) 

2 0 0 m F I N A L M E N 

N A M E 

G R E E N E , M a u r i c e 

( U S A ) 

D A S I L V A . 

C l a u d i n e i Q u i r i n o 

( B R A ) 

O B I K W E L U . 

F r a n c i s ( N G R ) 

T H O M P S O N , 

O b a d e l e ( B A R ) 

U R B A S , M a r c i n 

( P O L ) 

U T T L E . K e v i n 

( U S A ) 

G O L D I N G . J u l i a n 

( G B R ) 

F R E D E R I C K S , 

FranK ( N A M ) 

0 - 1 0 0 m 

10 25 

1 0 3 2 

10 2 8 

10 3 1 

10 4 4 

1 0 3 5 

10 76 

0 0 0 

1 0 0 - 2 0 0 m 

9 6 5 

9 6 8 

9 8 3 

9 9 2 

9 8 6 

10 0 2 

0 0 0 

Table 20: 
Differences from 
the winner's 
time in each 50 
m-section (s) 

200m FINAL MEN 

NAME 

GREENE. Maunce (USA) 

OA SILVA. Claudinei 

Q u i r i n o (BRA) 

OBIKWELU. Francis (NGR) 

THOMPSON. O b a d d c (BAR) 

URBAS. M a r o n (POL) 

U T T L E . Kevin (USA) 

GOLDING. Jul ian (GBR) 

FREDE RICKS, Frank (NAM) 

0-50m 

5 74 

0 14 

0 0 9 

0 0 8 

0 15 

0 10 

0 3 3 

50-IOOITI 

4.51 

^ 0 7 

0 0 6 

-0 02 

004 

0 0 0 

0 18 

100-150m 

4 69 

0 02 

0 0 5 

0 07 

0 09 

0 13 

0 0 6 

15O-20Om 

4 9 6 

0 0 5 

C 12 

0 2 0 

0 12 

0 24 

0 01 

4 5 



Biomechanical analysis ofthe i World Chantpionsbips in Aihlciics Seville 1999 

Table 2 1 : 
Average velocity in the 
50-section (s) 

TEMPERATURE 
HUMIDITY 

WIND 
0 3 8 

• . 

2 0 0 m F INAL M E N 

N A M E 

G R E E N E , 
Maur ice (USA) 

DA S I L V A 
Claudinei 

Quir ino ( B R A ) 
O B I K W E L U . 

Francis (NGR) 

T H O M P S O N . 
Obadele (BAR) 

U R B A S , Marc in 
(POL) 

U T T L E , Kev in 
(USA) 

G O L D I N G , Ju l ian 
( G B R ) 

F R E D E R I C K E 

Frank ( N A M ) 

0-50m 

8.50 

8 5 8 

6 5 9 

8 4 9 

8 56 

8 24 

50-100m 

• • •-• 

11 26 

'1 .24 

11 14 

10.99 

11.09 

10 66 

100-150m 

•:•.:-: 

1 0 7 1 

1 0 5 5 

1 0 5 0 

10 46 

10.37 

10.53 

150-200m 

• -
9.98 

9 8 2 

9 6 9 

9 8 4 

9 6 2 

10.06 

Mean V. 

• s 

10.00 

9 9 5 

9.89 

9,85 

9 82 

9 7 7 

Figure 7: Average velocity in the 50-sections (m/s) 
200m FINAL MEN 

|GREENE,Mai] 

1200 . 

1150 , 

1100 . 

1050 , 

1000 . 

950 . 

900 . 

8 W . 

-
• 
• 

• 
• 

/ 
/ 

( 3 2 4 

jGOLDrjG.JulonlGBRI | 

1066 

/~~ — t s - ^ 
/ 
/ 

^ 1 0 0 6 

"""̂ ^ 

2 3 

1200 . 

•- . 
1100 . 

1050 . 

1000 . 

950 . 

SDC . 

S50 . 

[FREDERCKS Pl inK(NAMl 3 

-J 
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Table 22: Official reaction times (s) 
200m FINAL MEN 

NAME 

GREENE, Maurice (USA) 

DA SILVA, Claudinei 
Qu i r i no (BRA) 

OBIKWELU, Franc is 
(NGR) 

THOMPSON, Obadele 
(BAR) 

R.T. 

0 144 

0 138 

0 174 

0 134 

NAME 

THOMPSON, Obadele 
(BAR) 

URBAS, Marcin (POL) 
L ITTLE, Kevin (USA) 
GOLDING, Ju l ian (GBR) 
FREDERICKS, Frank 
(NAM) 

R.T. 

0 134 

0 131 
0.159 
0,131 

NA 

Figure 8: Individual percentages of each 50 m-section from total (%) 
200ni FINAL MEN 

[.•-'•- .1: ManreiUSAi | 

t»00% 2940* 

j e co* . . 

2600% . , 

2400% . . 

200% 
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|D* SLVA CBuoneiQurreiaRA) | 

2506% 

[OBtCWEUJ.FrancB.NGR) 

3000% _ 2901% 

S00% . , 

LRBAS MvdnfPOL) 

OLDN3 JukmlGBR! 

n 

3000% . 

?8D0% , 

26CO% , 

?4COTt , 

2200% , 

2000% , 

fcREDERCKC 

r 

• 

. 
• 

• 

— 1 

NA 
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Biomechanical analysis ofthe 7" World t hampionships in Aihlciics Seville I<JI)CI 

4.4 Results of the women's 
200m final 

Miller clocked a 0.45s advantage over the 
silver medallist (Table 23). Her split times 
over the whole race were better than those 
of any of her rivals except for the opening 
Stretch where Ferguson (placed 5th) was 
0.02s faster (Tables 24, 25 and 26). Table 23 
show the evolution of the split times of each 
athlete. The second and third places were 

decided in the last Stretch (Table 24). Maxi
mum speeds were produced in the 50 to 
100m Stretch with the average maximum 
speed of 10.12 m/s by Miller and average 
minimum speed of 9.63 m/s (Tables 27 and 
Figure 9). The best average speed for the race 
was clocked by Miller with 9.19 m/s, as weil 
as the best reaction time, of 0.124s, which 
was less than that for any of the men in the 
same event (Figure 28). 
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Table 23: 
Time intervals 
for each 50 m-
section (s) 

2 0 0 m F I N A L W O M E N 

N A M E 

M I L L E R . I n g e r ( U S A ) 

M C D O N A L D . B e v e r l y 

( J A M ) 

F R A Z E R , M e r i e n e 

U A M ) 

P H I L I P P , A n d r e a 

( G E R ) 

F E R G U S O N . D e b b l e 

( B A H ) 

Y U S U F , F a t i m a 

( N G R ) 

H E W I T T , L a u r o n 

( A U S ) 

C A M P B E L L , J u l l e t 

( J A M ) 

O^Om 

6.16 

6.31 

6 .29 

6 ,24 

6,14 

6 .30 

6 .28 

6.31 

5 0 - 1 0 0 m 

4 .94 

4 .97 

4 .97 

5 .02 

5 .03 

5.07 

5.14 

5.19 

100 ISOm 

5 13 

5 .29 

5.28 

5.31 

5.32 

5.31 

5.38 

5.37 

150 -200m 

5.54 

5 .65 

5 .72 

5 .69 

5 .79 

5 .74 

5 .73 

5.77 

O F F I C I A L T I M E 

21.77 

22 .22 

22 2 6 

22 2 6 

22 2 8 

22 4 2 

22 .53 

22 6 4 

Table 24: Time at the end of each 
50 m-section (s) 

2 0 0 m F I N A L W O M E N 

MAME 

MILLER, Ingei (USA) 

MCDOUMXl. Beverly IJAMI 

FRAZER. Mcilenc (JAM) 

PHUPP. Aiittrii (G£R| 

FERGUSON. De l«« (BAH) 

YUSUF. Fan™ (NGR) 

HEWITT. Umn (AUS) 

C AMPEELL. Jttir, (JAM) 

SOm 

6.16 

8.31 

5 29 

6.24 

6 .14 

6.30 

6.28 

5.31 

100m 

11.10 

11.28 

11.26 

11.26 

11.17 

11.37 

11.42 

11.50 

150m 

16.23 

16.57 

16.57 

16.49 

16.68 

15.80 

16.87 

200m 

21.77 

7?.7i 

r. .26 

22 .26 

22 .28 

22 ,42 

22 .53 

22 .64 

Table 25: Time intervals for each 
100 m-section (s) 

200m F I N A L W O M E N 

N A M E 

MILLER. Inger (USAI 

MCDONALD Beverly 

(JAM) 

FRAZER. Me IM na (JAM) 

PHUPP. Andre« (GER) 

FERGUSON Debbie 

(BAH) 

YUSUF. FaDnvi (NGR) 

« W I T T . L a m n (AUS) 

CAMPBELL Juliet (JAM) 

0-100m 

11 10 

11.28 

11.26 

11.26 

11 17 

11.37 

11 4 2 

11 50 

100-200m 

10 6 7 

10,94 

11.00 

11.00 

11.11 

11.05 

11.11 

11 i. l 

Table 26: 
Differences from 
the winner's 
time in each 50 
m-section (s) 

I M K 

MILLER, Inger (USA) 

MCDONALD, Beverly (JAM) 

FRAZER. Merlene (JAM) 

PHIUPP, Andrea (GER) 

FERGUSON, Debbie (BAH) 

YUSUF, FaBm» (NGR) 

HEVWTT. Laur tn (AUS) 

CAMPBELL Juliet (JAM) 

, : • • - : -

O-SOm 

6.16 

0.15 

0,13 

0.08 

-0.02 

O U 

012 

0.15 

FIMAL W O M E N 

SMOOni 

4.94 

0.03 

0.03 

0.06 

0,09 

0.13 

0.20 

O Ä 

IClö-150m 

6.13 

[ 16 

0.15 

0.18 

0.19 

0.18 

0.2S 

024 

15O-200m 

5.64 

0.11 

0.18 

0.15 

0.25 

0.20 

0.19 
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Table 2 7 : 
Average veloci ty in the 
50-sect ion (s) 

200m FINAL WOMEN 

NAME 

MILLER, loger 
(USA) 

MCDONALD, 
Beverty (JAM) 

FRAZER. Merlene 
(JAM) 

PHIUPP, Andrea 
(GER) 

FERGUSON, 
Debbie (BAH) 

YUSUF, Fatima 
(NGR) 

HEWITT, Lauren 
(AUS) 

CAMPBELL Juliet 
(JAM) 

0-6Cm 

812 

792 

- : - • • 

8 01 

814 

"54 

7.96 

- -: 

50-100m 

10 12 

1006 

10 06 

996 

994 

986 

-,. • : • . 

•; n 

100-150m 

9 75 

945 

-..; 

9 42 

9 40 

929 

9.31 

15O-200IT1 

903 

S35 

'--'•• 

879 

364 

871 

873 

• . 

MeanV 

9 IS 

900 

- -.•-. 

838 

838 

• i-

888 

-

Figure 9: Average 
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Table 28: Official reaction times (s) 

200m FINAL WOMEN 

NAME 

MILLER, Inger (USA) 
MCDONALD. Beverly 
(JAM) 

FRAZER, Merlene (JAM) 

PHILIPP, Andrea (GER) 

R.T. 

0.124 

0.135 

0.277 

0.136 

NAME 
FERGUSON, Debbie 
(BAH) 

YUSUF, Fatima (NGR) 

HEWITT, Lauren (AUS) 

CAMPBELL, Juliet (JAM) 

R T . 

0.168 

0.147 

0.132 

0.143 

Figure 10: Individual percentages of each 50 m-section from total (%) 
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2803% 

- [ 1 

. 
2385% 

2255% j j 

[ n 
11,11,11 1 2 3 

3556% 

4 

FERGUSON.Dobbe(BAH) 
3000% _ 

2800% . . 
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Biumcchanical analysis of the 71 World Championships in Aihlciics Seville lLi')9 

4.5 Results o f t h e men's 400m final 

In this event Michael Johnson broke the 
worid record with a time of 43.18s (the pre
vious worid record stood at 43.29s) he was 
1.11s faster than the silver medallist (Tables 
29 ), with an average race speed of 9.26 m/s 
(Table 34). At the 200m mark he was in third 
place with an aecumulated time of 21.22s, 
0.09s slower than the silver medallist who 
was in first place at that point in the race 
(Table 32). In the 200 to 250m Stretch John
son clocked 0.12s less than the athlete with 
the best 200 split time and his maximum av
erage speed was 10.08 m/s. All his rivals, ex

cept Young, ran Stretches which were faster 
than Johnson (Table 33), but from the 200m 
mark he moved into first place (Tables 30 
and 31) clocking speetacular average speeds 
between the 200 and 400m marks (Table 29). 
In Figure 11 Johnson maintained a speed 
plateau over the 200 - 250 and 250 - 300m 
Stretches avoiding the loss of speed, which 
was much more accentuated in his rivals. 
Furthermore, his average speeds in the re
maining Stretches to the finishing line were 
higher than the rest. Table 35 shows the of
ficial reaction times. 
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Table 2 9 : 
Time intervals 
f o r each 50 m -
sect ion (s) 

N A M E 

J O H N S O N , M i c h a e l 

( U S A ) 

P A R R E L A , 

S a n d e r l a i C l a r o 

( B R A ) 

C A R D E N A S . 

A l e j a n d r o ( M E X ) 

Y O U N G , J e r o m e 

( U S A ) 

P E T T I G R E W , 

A n t o n i o ( U S A ) 

R I C H A R D S O N , 

M a r k ( G B R ) 

H A U G H T O N , 

G r e g o r y ( J A M ) 

B A U L C H , J a m i e 

( G B R ) 

0 - 5 0 m 

6 14 

6 2 2 

6 , 0 0 

6 . 1 5 

6 . 0 9 

6 . 0 8 

6 0 3 

6 , 1 4 

5 0 -

1 0 0 m 

4 .96 

4 . 9 0 

4 9 9 

5,01 

4 . 9 1 

4 . 9 0 

4 . 9 8 

4 ,92 

4 0 0 m 

100-

1 5 0 m 

5.00 

4 . 9 1 

5 .02 

5 .00 

5 . 0 2 

5 . 0 4 

5 0 4 

4 , 9 8 

INAL M E N 

150 -

2 0 0 m 

5,12 

5.10 

5.18 

5.17 

5.17 

5 .26 

5,17 

5,25 

200 -

2 5 0 m 

5 2 0 

5.41 

5 .39 

5 .26 

5 .38 

5 .38 

5 3 8 

5 .47 

2 5 0 -

3 0 0 m 

5 2 4 

5 .56 

5 .53 

5 .36 

5 .58 

5 .61 

5 .65 

5 .69 

300 -

3 5 0 m 

5 52 

5 .83 

5 .86 

5 .82 

5 .90 

5 8 9 

6 .07 

6 .08 

3 5 0 -

4 0 0 m 

6 0 0 

6 3 6 

6.34 

6 ,59 

6 .49 

6 .49 

6 .75 

6 6 5 

OFFICIAL 
TIME 

4 3 1 8 

4 4 . 2 9 

4 4 . 3 1 

4 4 . 3 6 

4 4 . 5 4 

4 4 . 6 5 

4 5 . 0 7 

45 .18 

Table 3 0 : Time interval 
100 m-sect ion 

s f o r each 

[s) 

400m FINAL MEN 

NAME 

JOHNSON. Michael (USA) 

P A R R E L A Sander l« C la io 

(BRA) 

C g R D E N A S . A I e o n d r o 

|MEX| 

YOUNG. Je rome (USA) 

PET TIGREW. Anton io (USA) 

R I C H A R D S O N . Mark (GBR) 

H A U G H T O N . Gregory (JAM) 

B A U L C H . Jamie (GBR) 

0-1 ÜOm 

1 ! 10 

1" 12 

1099 

11 16 

11 CO 

" r 

11 01 

11 06 

100-200m 

1012 

1001 

v : 

1017 

1019 

1 < 

1021 

1023 

Ä ÜXiui 

; • : - i 

10 97 

. ;. 

1062 

1086 

1U9& 

1V03 

n i e 

i - ' . i - IA" . 

1211 

1239 

' • ' . 

• - : _ • 

12 73 

Table 3 1 : Ti 
2 0 0 

me intervals fo r each 
m-sect ion (s) 

400m F I N A L M E N 

NAME 

J O H N S O N . M i c h a e l 

(USA) 

Sander le i C l a r o 

( B R A ) 

C p R D E N A S . 

A J e i a n d i o ( M E X ) 

Y O U N G . J o r o m o 

(USA) 

P E T T I G R E W , 

A n t o n i o (USA) 

R I C H A R D S O N . 

M a r k ( G B R ) 

H A U G H T O N . 

G r e g o r y (JAM) 

B A U L C H . J a m i e 

( G B R ) 

0-200m 

2 1 2 2 

2 1 1 3 

21 19 

2 1 3 3 

2 1 1 9 

2 1 2 8 

2 1 2 2 

21.29 

20CM00m 

2 1 9 6 

2 3 1 6 

• • : : 

23 03 

2 3 35 

2 3 8 5 

2 3 8 9 

Table 3 2 : 
Times at the end 
o f each 50 m -
section (s) 

NAME 

JOHNSON, M M l M l IUSA) 

PARRELA, SandorWi Claro 
IBRAI 

CARDENAS. Alnpndro 
( "EX) 

YOUNG. Jmnmm (USA) 

PETTIGREW, Anlonio (USA) 

RICHARDSON, UMI* (GBR) 

HAUGHTON. Grtgory (JAM) 

BAULCH. J i m l . (GBR) 

50m 

6 1 4 

6 2 2 

6 . 0 0 

6 . 1 5 

6 , 0 9 

6 0 8 

6 , 0 3 

6 . 1 4 

4 0 0 m F I N A 

100m 

1 1 . 1 0 

11 12 

1 0 . 9 9 

1 1 . 1 6 

1 1 . 0 0 

1 0 . 9 8 

1 1 . 0 1 

1 1 . 0 6 

150m 

1 6 . 1 0 

1 6 . 0 3 

1 6 . 0 1 

1 6 . 1 6 

1 6 . 0 2 

1 6 . 0 2 

1 6 , 0 5 

1 6 , 0 4 

L M E N 

200111 

2 1 . 2 2 

2 1 . 1 3 

2 1 . 1 9 

2 1 . 3 3 

2 1 . 1 9 

2 1 . 2 8 

2 1 2 2 

2 1 . 2 9 

250<n 

2 6 . 4 2 

2 6 . 5 4 

2 6 . 5 8 

2 6 . 5 9 

2 6 . 5 7 

2 6 , 6 6 

2 6 . 6 0 

2 6 . 7 6 

JOOcn 

3 1 . 6 6 

3 2 . 1 0 

3 2 , 1 1 

3 1 . 9 5 

3 2 . 1 5 

3 2 , 2 7 

3 2 , 2 5 

3 2 , 4 5 

ISOm 

3 7 , 1 8 

3 7 . 9 3 

3 7 , 9 7 

3 7 , 7 7 

3 8 , 0 5 

3 8 . 1 6 

3 8 , 3 2 

3 8 . 5 3 

400n 

4 3 . 1 8 

4 4 . 2 9 

4 4 . 3 1 

4 4 . 3 6 

4 4 . 5 4 

4 4 . 6 5 

4 5 . 0 7 

4 5 . 1 8 

53 



Biomechanical analysis o f lhe / World Championships in Aihlciics Seville 1999 

Table 33: 
Differences from the 
winner's time in each 
100 m-section (s) 

NAME 

JOHNSON, Michael (USA) 

PARRELA, Sanderlei 
Claro (BRA) 

CARDENAS, Alejandro 
(MEX) 

YOUNG, Jerom» (USA) 

PETTIGREW, Antonio 
(USA) 

RICHARDSON, Mark 
|GBR) 

HAUGHTON, Gregory 
(JAM) 

BAULCH, Jamie (GBR) 

JOO in 

0-100m 

6 14 

008 

-0 14 

0.01 

-0 05 

•0 06 

-0 11 

0.00 

FINAL MEN 

100-200m 

• " • ! ' 

•0,06 

0.03 

0.05 

-0.05 

-0 06 

0,02 

-0 04 

200-300m 

5 00 

-0 09 

0 02 

O.OC 

0.02 

0.04 

0.04 

-0.02 

300 -400m 

600 

036 

034 

0 59 

0 49 

049 

0.75 

0 65 

Figure 11: Average velocity in the 50-sections (m/s) 
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Table 34 : Average velocity in the 50-sections (m/s) 

400m FINAL MEN 
NAME 

JOHNSON. 
Michael (USA) 

PARRELA. 
Sanderlei Claro 

(BRA) 
CARDENAS, 

Alejandro (MEX) 
YOUNG, Jerome 

(USA) 

PETTIGREW, 
Antonio (USA) 
RICHARDSON. 

Mark (GBR) 

HAUGHTON. 
Gregory (JAM) 

BAULCH. Jamie 
I G B R ) 

0-50m. 

8 14 

8.04 

833 

8.13 

8.21 

822 

8.29 

8 14 

50-
100m 

10.20 

10.02 

9,98 

1016 

10.20 

10,04 

10.16 

100-
150m 

1000 

10.18 

9,96 

1000 

996 

9,92 

9,92 

10.04 

150-
200m 

9 77 

960 

9,65 

9.67 

9,67 

9.51 

9,67 

9.52 

200-
250m 

9 62 

9.24 

9.28 

951 

929 

9.29 

9,29 

9.14 

250-
300m 

954 

8,99 

9,04 

933 

8,96 

8.91 

8.85 

8 79 

300-
350m 

9 06 

8.58 

8.53 

8.59 

8.47 

8.49 

8.24 

8.22 

350-
400 m 

833 

786 

7.89 

7.59 

7.70 

7 70 

7.41 

7.52 

Mean 
V 

9.26 

9,03 

9.03 

9.02 

8.98 

8,96 

888 

8.85 

I 

Table 35 : Official 
reaction times (s) 

400m FINAL MEN 

NAME 

JOHNSON, Michael 
(USA) 
PARRELA. Sanderlei 
Claro (BRA) 
CARDENAS, Alejandro 
(MEX) 
YOUNG, Jerome (USA) 

PETTIGREW, An ton io 
(USA) 
RICHARDSON, Mark 
(GBR) 
HAUGHTON, Gregory 
(JAM) 
BAULCH, Jamie (GBR) 

R T 

0 150 

0,169 

0 133 

0.171 

0 284 

0,218 

0 1 6 8 

0 148 

Figure 12 : Individual percentages o f each 50 m-sect ion f rom to ta l (%) 
400in FINAL MEN 

JOHNSON Mc.haö.US« 

150» . 

1 * 0 * . 

• -. . 

110» , 

tOM 

120% J • , 1 Ä » , I 1 M » _ • - , n 

M 
278» I 

n 

150» -

ISCH% 

140» . 

13D» . 

120» . 

PABVLA.&nWUCWoiBJW 

1221» 

1152» H 

IUO-«. iiuri _ 

n n H 

J 

316% I 

n 
. , 

15B» _ 

140» . 354» 

130» . 

120% . 

110» . 

10O» . 

it itjlb 
1169» _ 

126» 1133» 

nnf] II 

23% I 

n 

1 2 3 5 6 7 8 

140» , 

130» . n 
1486% 

112% I 

n 
1129» 1127» 

IULO 
2 3 4 5 

ETTGREW Ar«ink)(USA| 

150» _ 

140% . 3 6 7 , , ' 

130% . 

120% . 

110» , 

100» , 

1 1 Q 2 » " 2 7 * — 

JÜLH 

^ 

150» 

140» 

301 

| n r - i . ^ i - ; ' i t.'.i:- i,T-.~ 

a 
1178» 

n 

IHRUGKTON Grogory | J * M P 

150% -

140% . 3 

130» . 

120% . 

110» . 

IOO» . . niL 

ij4»rft 

il 
1SB% 

i 
BAU.DH JomBlGBRl 

150» . 

40» . 358% 

130* , 

120» . 1 n w 
nid-

55 



Bionieehanical analysis oflhe 7" Worid Championships in Alhleiics Seville 1999 

4.6 Results o f t h e women's 
400m final 

The women's event did not show such 
considerable differences as witnessed in the 
men's event. Freeman, the winner. beat 
Rücker by 0.07s and she, in turn, beat Gra
ham by 0.18s (Table 36). Rücker was slower 
over the first 100m than Freeman by 0.24s 
(Table 37). During the following Stretches of 
the race both clocked similar split times, dif-
fering by 0.01 or 0.02s, but in the last 100 
metres the silver medallist stood out with 
split times 0.08 and 0.09s faster than the 
winner (Table 37 and Table 40). If Rücker had 

been able to knock at least 0.07s off the 
opening 100m Stretch she could have won. 
Table 39 shows that Rücker did not gain sec
ond place until the last 50 metres. Tables 37 
and 38 show the times per interval of 100 
and 200m, respectively. Rücker achieved a 
0.17s advantage over the winner in the last 
100m sector (Table 40) and all the athletes, 
except Kotlyarova, achieved a better split 
time than Freeman between 50 and 100 me
tres (Table 36). Speeds are shown in Figure 
13 and Table 41. The best average was 8.05 
m/s and the worst 7.89 m/s. Table 42 shows 
the official reaction times. 
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Table 36: 
Time intervals 
for each 50 m-
section (s) 

4 0 0 m F I N A L W O M E N 

N A M E 

F R E E M A N , C a t h y 

( A U S ) 

R Ü C K E R , A n j a 

( G E R ) 

G R A H A M . L o r r a l n e 

( J A M ) 

O G U N K O Y A , F a l i l a t 

( N G R ) 

M E R R Y , K a l h a r i n e 

( G B R ) 

N A Z A R O V A , 

N a t a l y a ( R U S ) 

B R E U E R , G r i t 

( G E R ) 

K O T L Y A R O V A . 

O l g a ( R U S ) 

0 - 5 0 m . 

6 .S6 

6 . 8 0 

6 . 6 1 

6 ,55 

6 , 6 8 

6 . 7 0 

6 . 8 1 

6 . 8 6 

5 0 -

1 0 0 m 

5 ,63 

5 .61 

5 . 5 0 

5 , 5 9 

5 ,56 

5 .59 

5 . 5 8 

5 . 6 5 

1 0 0 -

1 5 0 m 

5 6 8 

5 6 9 

5 .62 

5 ,68 

5 ,71 

5 .75 

5 , 7 0 

5 , 7 2 

1 5 0 -

2 0 0 m 

5 , 9 2 

5 .93 

5 .86 

5 .84 

5 . 9 6 

6 . 0 5 

5 .99 

6 0 3 

2 0 0 -

2 5 0 m 

6 . 0 8 

6 . 0 6 

6 . 1 9 

6 . 1 3 

6 , 1 3 

6 . 3 8 

6 . 2 0 

6 3 1 

2 5 0 -

3 0 0 m 

6 1 0 

6 . 1 2 

6 , 3 4 

6 , 1 6 

6 . 3 3 

6 4 4 

6 . 2 3 

6 2 8 

3 0 0 -

3 5 0 m 

6 . 5 3 

6 .45 

6 . 6 0 

6 , 6 8 

6 .75 

6 . 6 2 

6 . 6 7 

6 . 5 6 

3 5 0 -

4 0 0 m 

7 .17 

7 .08 

7 ,20 

7 .40 

7 . 4 0 

7 ,08 

7 ,49 

7 .31 

OFFICIAL 
TIME 

4 9 . 6 7 

4 9 . 7 4 

4 9 . 9 2 

50 .03 

5 0 . 5 2 

5 0 . 6 1 

5 0 . 6 7 

5 0 . 7 2 

Table 37: Time intervals for each 
100 m-section (s) 

« M m FINAL WOMEN 

NAME 

FREEMAN, Ca lhy (AUS) 

RUCKER, Anja (GER) 

GRAHAM, Lor ra lne |JAM) 

OGUNKOYA, Fali l i ie(NGR| 

MERRY, KaDLinno (GBR| 

NAZAROVA. N. lö lya (RUS| 

BREUER. Gri t (GER) 

K O T L Y A R O V A Olga (RUS) 

0-10üm 

12 19 

1241 

12 11 

12 M 

12 24 

1229 

12 39 

12 51 

I00-200ni 

11 60 

11 62 

1148 

11 52 

• • • - • 

1180 

11 69 

11 75 

?0O,1ü0.i. 

1218 

12 18 

12 53 

1229 

1246 

1282 

1259 

300400m 

13 10 

1353 

1380 

14 08 

H 15 

13 70 

14 16 

1 3 8 ' 

Table 38: Time intervals for each 
200 m-section (s) 

4 0 0 m F I N A L W O M E N 

N A M E 

F R E E M A N . C a « i y 

(AUS) 

R Ü C K E R . A n j a 

(GER) 

G R A H A M . L o r r a l n e 

(JAM) 

O G U N K O Y A Fal i la t 

(NGR) 

M E R R Y . K a t h a r m o 

( G B R ) 

N A Z A R O V A 

Nata lya (RUS) 

B R E U E R . Gr i t 

(GER) 

K O T L Y A R O V A . 

O l g a (RUS) 

D-200m 

23 79 

24 03 

2 3 59 

2 3 6 6 

2 3 9 1 

24 09 

24 08 

24 26 

2 0 0 ^ 0 0 m 

25.88 

25.71 

26 33 

26 37 

26 61 

26 52 

26 59 

2 6 4 6 

Table 39: 
Times at the end 
of each 50 m-
section (s) 

NAME 

FREEMAN. Catn» (AUS) 

RÜCKER. Anja (GER) 

GRAHAM. Lorraln* (JAH) 

OGUNKOYA. Falllal (NGRI 

MERRY. Kalharin« (GBR) 

NAZAROVA. Natalya (RUS) 

BREUER. Gril (GER) 

KOTLYAROVA. Olga (RUS) 

50m 

6 5 6 

6 . 8 0 

6 . 6 1 

6 , 5 5 

6 6 8 

6 7 0 

6 8 1 

6 8 6 

4 0 0 

I M m 

1 2 1 9 

1 2 . 4 1 

1 2 . 1 1 

1 2 . 1 4 

1 2 . 2 4 

1 2 . 2 9 

1 2 , 3 9 

1 2 . 5 1 

i\ F I N A L W O M E N 

150m 

1 7 . 8 7 

1 8 . 1 0 

1 7 . 7 3 

1 7 . 8 2 

1 7 . 9 5 

1 8 . 0 4 

1 8 . 0 9 

1 8 . 2 3 

200m 

2 3 . 7 9 

2 4 . 0 3 

2 3 . 5 9 

2 3 . 6 6 

2 3 . 9 1 

2 4 . 0 9 

2 4 , 0 8 

2 4 . 2 6 

350m 

2 9 8 7 

3 0 , 0 9 

2 9 7 8 

2 9 . 7 9 

3 0 0 4 

3 0 . 4 7 

3 0 . 2 8 

3 0 . 5 7 

JOOm 

3 5 . 9 7 

3 6 . 2 1 

3 6 . 1 2 

3 5 , 9 5 

3 6 . 3 7 

3 6 . 9 1 

3 6 , 5 1 

3 6 . 8 5 

350m 

4 2 . 5 0 

4 2 6 6 

4 2 . 7 2 

4 2 . 6 3 

4 3 , 1 2 

4 3 . 5 3 

4 3 . 1 8 

4 3 4 1 

400m 

4 9 . 6 7 

4 9 7 4 

4 9 , 9 2 

5 0 . 0 3 

5 0 5 2 

5 0 , 6 1 

5 0 6 7 

5 0 . 7 2 
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Table 40: 
Differences from the 
winner's time in each 
100 m-section (s) 

400 m FINAL WOMEN 

NAME 

FREEMAN, Cathy (AUS) 

RUCKER. Anja (GER) 

GRAHAM. Lorralne (JAM) 

OGUNKOYA Falilat 
(NGR) 

MERRY. Kalharine (GBR) 

NAZAROVA, Natalya 
(RUS) 

BREUER. Grit (GER) 

KOTLYAROVA. Olga 
(RUS) 

D-100m 

6 56 

0.24 

0.05 

-001 

0 12 

0.14 

0.25 

0 30 

100-200m 

-002 

-0.13 

•0.04 

•0 07 

-0.04 

-0 05 

o B 

200-300m 

568 

0,01 

-0 06 

OOC 

0 03 

0.07 

0.02 

0.04 

300-400m 

7 17 

-0,09 

003 

0 23 

0.23 

•0.09 

032 

0 14 

Figure 13: Average velocity in the 50-sections (m/s) 
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Table 4 1 : Average velocity in the 50-sections (m/s) 

400m FINAL WOMEN 

NAME 

FREEMAN, 
Cathy (AUS) 

RÜCKER. Anja 
(GER) 

GRAHAM, 
Lorraine (JAM) 
OGUNKOYA, 
Falilat (NGR) 

MERRY, 
Kalharine (GBR) 

NAZAROVA, 
Natalya (RUS) 
BREUER, Grit 

(GER) 
KOTLYAROVA, 

Olga (RUS) 

0-50m 

7 62 

7 35 

756 

7,63 

7 49 

7.46 

734 

7 29 

100m 

888 

8.91 

909 

8.94 

8,99 

8,94 

8.96 

8.85 

100-
150m 

880 

8 79 

690 

880 

8 76 

8 70 

8,77 

8.74 

150-
200m 

8 45 

8,43 

8.53 

8.56 

8.39 

8.26 

8.35 

8 29 

200-
250m 

8 22 

8 25 

8,08 

8,16 

8.16 

784 

806 

7 92 

250-
300m 

8.20 

8.17 

789 

8.12 

7,90 

7 76 

8,03 

7 96 

300-
350m 

7.66 

7.75 

7.58 

7.49 

7 41 

7 55 

7.50 

7 62 

350-
400m 

6.97 

7.06 

6.94 

6.76 

6,76 

706 

6.68 

684 

Mean 
V. 

8.05 

804 

8 01 

8 00 

7.92 

7 89 

7 89 

1 

Table 4 2 : Off icial 
reaction times (s) 

400m FINAL WOMEN 

NAME 

FREEMAN, Ca thy (AUS) 

RUCKER, An ja (GER) 

G R A H A M , Lo r ra ine 

(JAM) 

OGUNKOYA, Fal i la t 

(NGR) 

MERRY, Ka lha r ine 
(GBR) 

NAZAROVA, Nata lya 

(RUS) 

BREUER, Gr i t (GER) 

K O T L Y A R O V A , Olga 

(RUS) 

R.T. 
0 193 
0.203 
0.182 

0 157 

0.193 

0.176 

0 176 
0.185 

1 

Figure 14: Indiv idual percentages o f each 50 m-sect ion f r om to ta l (%) 
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5. Conclusions 

1. The kinematic analysis of sprint events 
has made it possible to study the Perfor
mance of the best Sprinters who participated 
in the 1999 World Championships in Seville. 

2. The data offers both individual and 
group results, to help the coach to assess the 
Performance of each athlete and be able to 
select the competition strategy. which is the 
most suitable. 

3. A methodology has been designed to 
permit the kinematic analysis of sprint events, 
which will permit the dissemination of the re
sults just a few hours after the competition. 
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