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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 objectives 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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AUTHOR [ABSTRACT

1. Introduction

he men's and women's 100, 200 and
400m sprint events at the Seville
World 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 fi-
nancially supported by the Spanish Inter-
ministerial Commission of Science and Tech-
nology (CICYT) 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 Ledn and Lleida, 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 competition
preparation. The race analysis of the top
athletes in the world 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, Briiggemann
and coll. (1997) and those of the Seoul
Olympic Games (1988) published by Susan-
ka and coll. (1989 a, b and ¢) and of
Briiggemann 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's 100 and 400m sprints. Maurice
Green's result was only 0.01s slower than his
own world record, and Michael Johnson
achieved a new world 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 world 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 world
for their knowledge and use as reference
values for training preparation.

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

3. Material and methods
3.1 Subjects

The sample consisted of:

- 24 men, 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 MS1\
MS4\MS5\625 AG-DP8OOHE.

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

200m sprint events

- 5 SVHS video cameras, Panasonic MS1)\
MS4\MS5\625 AG-DPB0OOHE.

- 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-DP8OOHE.

- 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 walkman Hi-8 (Sony).

- 2 Notebooks (Pentium [l 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 Il 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
time analysis. The time 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 information:

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

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

3. Comparison of the 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 (100m
race).

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

27



28

Biomechanical analysis of the 7* World Championships in Athletics Seville 1999

4. Results
4.1 Results of the 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 world 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 world 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 accumulated 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 accumulated 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. No 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:

g . 100m FINAL MEN
Time intervals

o 10- 20- 30- 40- 90- OFFICIAL
for €a ch Sect| on NAME 0-10m. | 20m. | 30m. | 40m. | S0m. |50-60m |60-70m |70-80m.|80-80m.| 100m TIME
(S) GREENE, Maurice

(USA) 173 |103]1092]088]086]084]|085] 085|085 | 086 9.80

SURIN, Bruny (CAN) 175 |100J 091|083 08B5]085) 086|086 086 | 088 9.84
CHAMBERS, Dwain

(USA) 173 |102]092]0980]086]085] 087 ] 089089 ] 090 9.97
THOMPSON, Obadele
(BAR) 177 |102]092]091]088]086| 08B6]| 088|088 | 088 10.00

HARDEN, Tim(USA) | 173 |102]092|090j089]086)| 087 |08s| 089 ]| 001 10.02
MONTGOMERY, Tim

(USA) 176 1|104]093)1089]089]086)087]088) 089 ] 089 10.04
GARDENER, Jason

(GBR) 177 |102]0982)1090]085] 087 | 088 ] 089 089 | 080 10.07
STREETE-THOMPSON,

Kareem (CAY) 180 |102]094|09%0j090jo088)]|088]089) 093] 093 10.24

Table 2:
Differences 100m FINAL MEN
from the NAME o-10m. |10.20m.| 20-30m. | 3040m. | 4050m. | 50.60m. |60-70m 70.80m |80 s0m.| s0-100m.

winner's time in

. GREENE, Maunice (USA) 11728| 103 | 092 | 088 08 | 084 | 085 | 085 ] 085 0.86
each section (s)

SURIN, Bruny (CAN) 0025]-003]| -001 | 001 | -001 | 0.01 | 001 ] 001 | 001 002

CHAMBERS, Dwain (USA) |0 002|-001| 000 | 002 | 000 | 0.01 | 002 | 004 | 004 0.04

THOMPSON, Obadele (BAR) | 0 037 -001 | 0.00 | 003 | 002 | 0.02 | 0.01 | 003 | 003 002

HARDEN, Tim (USA) 0006]-001] 000 | 002 | 0.03 | 0.02 | 002 ] 004 | 004 005

MONTGOMERY, Tim (USA) 10.036] 0.01 | 001 | 001 | 003 | 0.02 | 0.02 ] 0.03 | 004 0.03

GARDENER, Jason (GBR) 10.040]-001] 000 | 002 | 003 | 003 | 003|004 | 004 004

STREETE-THOMPSON,
Kareem (CAY) 0.069]-001] 002 | 002 | 004 | 0.04 | 003 | 004 | 008 0.07
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SEv 100m FINAL MEN

. m

Times at the

end Of each NAME 10m. | 20m 30m. | 4om. | 50m | 60m. | 7om. | 8om 90m. | 100m.

section (s
[) GREENE, Maunice (USA) | 173 | 276 | 368 | 456 | 542|626 | 71| 796 | 881 | 967

SURIN, Bruny (CAN) 175 | 275 | 366 | 455 | 540 | 625|711 | 797 | 883 | 9.71

CHAMBERS, Dwain (USA) | 173 | 275 | 367 | 457 | 543|628 |715| 804 | 893 | 983

THOMPSON, Obadele
(BAR) 177 | 279 | 371 | 461 | 550|636 | 722 810 | 897 | 9.86

HARDEN, Tim (USA) 173 | 275 | 367 | 457 | 546|632 | 719| 808 | 897 | 988

MONTGOMERY, Tim(USA)| 176 | 280 | 373 | 462 | 551|637 | 724] 812 | 901 | 890

GARDENER, Jason (GBR) | 177 | 279 | 371 | 461 | 550|637 725]| 814 | 903 | 893

STREETE-THOMPSON,
Kareem (GAY) 180 | 282 | 376 | 466 | 556|644 | 732 | 821 | 914 | 1007
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Table 4: Section times from 30m to 50m (s)

TIMES From 30 metres to 50 metres

100 metres MEN

NAME LANE |PLACE 3050
GREENE, Maurice (USA) 5 1 174
SURIN, Bruny (CAN) 6 2 174
CHAMBERS, Dwain (USA)| 4 3 176
THOMPSON, Obadele
(BAR) 1 4 179
HARDEN, Tim (USA) 3 5 179
MONTGOMERY, Tim
(USA) 8 6 178
GARDENER, Jason (GBR) 7 7 179
STREETE-THOMPSON,
Kareem (CAY) 2 8 180

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

TIMES From 80 metres to 100 metres

100 metres MEN

NAME LANE |PLACE [80-100
GREENE, Maurice (USA) 5 1 )4
SURIN, Bruny (CAN) 6 2 174
CHAMBERS, Dwain (USA)| 4 3 179
THOMPSON, Obadele
(BAR) 1 4 1.76
HARDEN, Tim (USA) 3 S 180
MONTGOMERY, Tim
(USA) 8 6 178
GARDENER, Jason (GBR) £ 7 179
STREETE-THOMPSON,
Kareem (CAY) 2 8 1.86
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Figure 1:

Individual time intervals (s)
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Table 6:
A % 100m FINAL MEN
verage section 3 e e T
velocity (m/s) NAME o0-10m.| 20m |2030m.| 4om | som. | som. | 7om | som. | som | 100m |MeanV
GREENE, Maurice
(USA) 579 )| 971]1087|11.36]11.63|11.90]1176]1176]11.76] 1163 | 10.20
SURIN, Bruny (CAN) | 570 |10.00] 10.99 | 1124} 1176]11761163]11.63]1163| 1136 | 10.16
CHAMBERS, Dwain
(USA) 578]980| 1087 |11.11]11.63|11.76]1149]1124]1124] 11.11 ] 10.03
THOMPSON, Obadele
(BAR) 567 | 9.80 | 10.87 |10.99]1136]11.63]11.63/11.36]1136] 1136 | 10.00
HARDEN, Tim (UsA) | 577 | 9.80 | 10.87 |11.11|11.24|11.63]1149]11.24]11.24]| 10.99 | 9.98
MONTGOMERY, Tim
(USA) 567 | 962 | 1075]1124]11.24|11.63]1149]11.36]11.24| 1124 | 9.96
GARDENER, Jason
WIND SPEED 01 e (GBR) 566 ] 980 1087 [11.11]11.24] 11 49]1136/1124]1124] 1111 | 9.93
TEMPERATURE 00 THOMPSON, Kareem
HUMIDITY % (CAY) 556 | 980 | 1064 [11.11]1111]11.36]1136|11.24|10.75] 10.75 | 9.77
Table 7: 100 metres FINAL MEN
Maximum
velocity section NAME Max s Section
(m/s and m) GREENE, Maurice
(USA) 11.90 50-60
SURIN, Bruny (€AN) | 11.76 | 40-50 50-60
CHAMBERS, Dwain
(USA) 11.76 50-60
THOMPSON, Obadele
(BAR) 11.63 | 50-60 60-70
HARDEN. Tim (UsA) | 1163 50-60
MONTGOMERY, Tim
(USA) 11.63 50-60
GARDENER, J
(GBR) pl KT 50-60
STREETE-THOMPSON,
Kareem (CAY) 11.36 | 50-860 60-70
20 1190
fi 6 176 1176
163 1163 1163
&2 1148
11.4 11.36
112 I
" + : > ke =
N =) & )
4 &Pﬁ t’cf @'@ 9"9 g & &
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& & . & &
& 5L S d{\ef &
¢ <& * <
&
&
&

in Athletics ® no. 1/2 2001



New Studies in Athletics ® no. 1/2 2001

Biomechanical analysis of the 7" World Championships in Athletics Seville 1999

Figure 2: Individual velocity sections (m/s)
100 FINAL MEN

GREENE, Maurice (USA) | SURIN, Bruny (CAN) I

11.36

12 10.99 11.63 11.36
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Table 8: Official reaction times (s)

Group reaction time (s) 100m FINAL MEN

100m FINAL MEN 200 BGREENE Maurice (USA)
NAME R.T, P 180 e:5ee
GREENE, Maurice ]  MEURINENRAN)
(USA) 0132 s 0 145 o
S . 0140 " _" 5435 0136 OCHAMBERS. Dwain (USA)
SURIN, Bruny (CAN) 0127 [ 0127 [ ]
CHAMBERS, Dwain b 120 . } 0 THOMPSON, Obadele
(USA) 0140 { (BAR)
THOMPSON, b 100 # WM HARDEN Tim (USA)
Obadele (BAR) 0145 g
o 080 K
HARDEN, Tim (USA) 0136 | a '\L‘)‘;TGOMER* im
MONTGOMERY, Tim o 060 4l i
(USA) 0.136 ‘ BGARDENER. Jason (GBR)
GARDENER, Jason 0 040 I ]
—TFI'&%BF?UR 0142 b lsda | DO STREETE-THOMPSON,
» Karegem (CAY)
Kareem (CAY) 0173 J
b 000 - e } 4 ;

Figure 3: Individual percentages of each section from total (%)
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4.2 Results of the 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 the
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).
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Table 9: Time intervals for each section (s)

100m FINAL WOMEN

OFFICIAL

NAME 0-10m. |10-20m.|20-30m.|30-40m.|40-50m.|50-60m.|60-70m. |70-80m.|80-90m.{ 100m. THE

JONES, Marion (USA) | 1 83 110 0.99 095 0.94 0.92 0.94 0.96 0.97 0.98 10.70

MILLER, Inger (USA) 1.83 1.11 1.03 0.96 0.84 0.84 0.95 0.96 0.97 0.97 1079

THANOU, Ekaterini
(GRE) 1.89 111 1.01 0.95 0.93 0.85 0.95 095 0.98 1.00 1084

TARNOPOLSKAYA-
PINTUSEVICH, Z. (UKR] 1.83 1.1 1.01 0.98 0.96 0.96 0.96 0.97 0.99 1.04 1085

DEVERS, Gail (USA) | 184 1.10 1.00 0.98 0.95 0.97 0.97 0.98 1.00 103 | 1085
ARRON, Christine

(FRA) 1.84 112 0.9 0.98 0.96 0.95 0.96 0.98 1.01 1.02 1097
STURRUP, Chandra
(BAH) 1.88 1,13 1.01 1.00 0.98 096 098 0.99 100 1.02 11.08

NKU, Mercy (NGR) 1.85 1.11 1.03 1.00 0.87 0.97 1.00 1.01 1.02 1.05 11.16

Table 10: Differences from the winner's time in each section (s)

100m FINAL WOMEN

NAME 0-10m 10-20m. | 20-30m 2040m. | 40-50m. | 50-80m. | 80-70m. | 70-80m. | 80-80m. | 80-100m.

JONES, Marion (USA) 183 110 099 085 094 092 094 096 0.97 088

MILLER, Inger (USA) 000 001 0.04 001 000 002 001 000 0.00 -001

THANOU, Ekaterini
(GRE) 006 0.01 002 000 -0 01 0.03 001 -001 0.01 0.02

TARNOPOLSKAYA-
PINTUSEVICH, Z. (UKR) 000 0.01 0.02 003 002 004 002 oM 0.02 006

DEVERS, Gail (USA) 001 0.00 0.01 003 001 0.05 0.03 002 003 0.05

ARRON, Christine (FRA) | 0 01 0.02 000 003 002 0.03 002 002 004 004

STURRUP, Chandra
(BAH) 003 003 0.02 005 004 0.04 004 003 003 004

NKU, Mercy (NGR) 002 0.01 004 005 003 005 008 005 005 007

New Studies in Athletics ® no. 1/2 2001

Table 11: Times at the end of each section (s)

100m FINAL WOMEN

NAME 10m, 20m. 30m. 40m. 50m. 60m. 70m. 80m. 90m. 100m.

JONES, Marion (USA) 1.83 293 392 4.87 581 573 767 8.63 9.60 1058

MILLER, Inger (USA) 183 294 397 493 587 681 776 872 969 10 66
THANOU, Ekaterini
(GRE} 188 3.00 401 496 589 684 7.79 874 972 10.72
TARNOPOLSKAYA-
PINTUSEVICH, Z. (UKR) 183 284 3.96 494 590 686 782 879 978 1082

DEVERS, Gail (USA] 184 294 3.94 493 587 6.84 7.82 8.78 9.79 10.83

ARRON, Christine (FRA) | 1 84 2.96 395 493 588 684 7 80 8.78 979 10.81

STURRUP, Chandra
(BAH) 186 299 400 500 5.98 694 7.92 891 g 91 1093

NKU, Mercy (NGR) 185 296 399 499 5.96 683 793 8.94 996 1101
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Table 12: Section times from 30m to 50m (s)
TIMES From 30 metres to 50 metres
100 metres WOMEN
W9 2 = 3 g9 3 2 5
NAME LANE PLACE  |3050 = 3 2 2 Z < - :
198
JONES, Marion (USA) 5 1 1.89
192
MILLER, Inger (USA) 3 2 1.90
es
THANOU, Ekaterini
(GRE) 4 3 188
180 — + s
TARNOPOLSKAYA- S P © &
PINTUSEVICH, Z_ (UKR) 1 4 194 ¥F & & &
DEVERS. Gail (USA) & 5 193 8
A & \\Q‘?\
ARRON, Christine (FRA) 2 6 194 < éj‘_ g
K-
STURRUP, Chandra e‘_\co
(BAH) 7 7 198 o5
NKU, Mercy (NGR) 8 8 197

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

194

198

203

20

203

TIMES From 80 metres to 100 metres
100 metres WOMEN
2170 .
NAME LANE PLACE Lmoo 205
200
JONES, Marion (USA) 5 1 1.95
185
MILLER, Inger (USA) 3 2 194
180
THANOU, Ekaterini
(GRE) 4 3 198
TARNOPOLSKAYA-
PINTUSEVICH, Z. (UKR) 1 4 203
DEVERS, Gail (USA) 6 5 203
ARRON, Christine (FRA) 2 6 203
STURRUP, Chandra
(BAH) 7 T 202
NKU, Mercy (NGR) 8 8 207
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Figure 4: Individual time intervals (s)

100m FINAL WOMEN
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Table 14:

; 100m FINAL WOMEN
Average section = -

0- 10- 20- 30- 40- 50- 60- 70- 80- 90-

velocity (m/s) NAME 10m. | 20m. | 30m. | som. | som. | 6om. | 7om. | som. | som. | 100m. [Mean v.
JONES, Marion
wsA) 545 [ 909 | 1010 1053 1064 | 1087 | 1064 | 1042] 1031 ] 1020 | 535

MILLER, Inger (USA) | 546 | 901 | 971 | 1042 ] 1064 | 1064 [ 1053 | 1042 | 1031 | 10.31 927

THANQU, Ekatenn|
(GRE} 528 | 901 | 990 | 1053 ) 10.75 | 10.53 | 1053 | 1053 | 1020 | 10.00 9.23

TARNOPOLSKAYA-
PINTUSEVICH. Z (UKR) | 545 | 901 | 990 | 10.20 | 1042 | 1042 | 1042 ] 1031 | 1010 | 962 913

DEVERS Gail (USA) | 542 | 909 | 10.00 ] 1020 ) 1053 | 1031 ] 1031 ) 1020 | 1000} 871 913
ARRON, Christine

(FRA) 544 | 893 | 1010] 10.20] 1042 | 1053 | 1042 1020 990 | 980 | 912
y STURRUP. Chandra
VAND SPEED Lk (BAH) 539 | 885 | 990 | 10.00) 1020 | 1042 | 1020] 1010 1000 980 | go04
HUMIDITY 30%
TEMPERATURE s | [ NKU.MercyNGR) | 541 | 901 | 971 | 1000 ] 1021 | 1031 ] 1000)] 990 | 980 | 952 | 896
Table 15: 100 metres FINAL WOMEN
Maximum
Velocity section NAME Max s. Section
(m/s and m)
JONES, Marion (USA) 10.87 50-60
MILLER. Inger (USA) 10.64 40-50 50-60
THANOU, Ekaterini (GRE) 10.75 40-50
TARNOPOLSKAYA- 40-50 50-60
PINTUSEVICH, Z. (UKR) 1042 60-70
DEVERS, Gail (USA) 1053 40-50
ARRON, Christine (FRA) 1053 50-60
STURRUP, Chandra (BAH) 10.42 50-80
NKU, Mercy (NGR) 10.31 40-50 50-60

11.00

1080

10.60

10.40 -

1020

10.00 +

New Studies in Athletics ® no. 1/2 2001



ics ® no. 1/2 2001

Biomechanical analysis of the 7" World Championships in Athletics Seville 1999

Figure 5: Individual velocity sections (m/s)

100 metres FINAL WOMEN

|JONES, Marion (USA) I

MILLER, Inger (USA) I

0 64

3 4 5 6 7 8 98 10 1 2 3 4 5 5 7 e g 10
STURRUP, Chandra (BAH) | INKU, Mercy (NGR) I
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Table 16: Official reaction times (s)

Group reaction time (s) 100m FINAL WOMEN

P 180
100m FINAL WOMEN
NAME RT. | p1=
JONES. Marion (USA) 0.120 | P14 012 0,25

MILLER, Inger (USA)

THANOU, Ekaterini (GRE

TARNOPOLSKAYA-
PINTUSEVICH, Z. (UKR)

DEVERS, Gail (USA)

ARRON, Christine (FRA)

STURRUP, Chandra (BAH)

NKU, Meroy (NGR}

0120 11

0120 | P12 °’_s

0116 | P -

0135 | po%

onzs | e

0.162_| Pueo

0134 | poo

0.152 | pooo s

BJONES Manon (USA)

0152 WMILLER Inger IUSA)

0134

0125 B THANOU Ekatenn (GRE)

OTARNOPOLSKAYA-
PINTUSEVICH, Z (UKR)

MDEVERS Gall (USA)

BARRON Chistine (FRA)

| STURRUP, Chandm (BAH)

BNKU Merey (NGR)

Figure 6: Individual percentages of each section from total (%)
100m FINAL WOMEN

JONES, Manon (USA)I

17.10%
|
5% T
10.28%
0% l 9.25% B79%  8.60% 879% 897%  9.07% 9.16%
| I I l I I I I I I
1 2 3
[ - MILLER. |nger(u5A)|W S ‘
T T 1e97%
15% -
10.29%
10% - 9,55 871%  871%  880% 890
- I I l l l I I I
0% - f
1
- [THANOU. Ekaterini (GRE)I - -
20% 7 17.47%

®

15% -
10% -
5% -
0% -
1

10.24%

932% 876%

8.58% B876%

6

923%

876% 8.76% 904
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' TARNOPOLSKAYA-PINTUSEVICH. Z (UKR) |

[ 1676%
15% 2
10.14%
922% 895 877%  877%  886% 904%  950%
I I l ' I 4 {
7 8 9 10
|DEVERS, Gail (USA) I
16.85%
I 10 05% 913% 895% 913% 9.41%
w |
B (Anaon.cnnsuno(FRA)l - B ]
120% -
| eTs%
15% |
1021%
o | 9.02% 893% 875% 8.75% 8.93% 921%
| [
| 5% -
lo% |— "
1
- N {STunaup.cmnum(BAH)l - \
16.78%
15% 1
G j 1022% g 139
2
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15% -+
wssT
| 5% +

923% %  914%  941%

InRininnii
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4.3 Results of the 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 with 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).

Athletics  no. 1/2
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Table 17: 200m_FINAL MEN
i in
Time intervals NAME 0-50m 50-100m | 100-160m | 160-200m | OFFICIAL TIME
for each 50 m-
= GREENE, Maunce
section (s) (usa) 574 451 489 456 19.50
DA SILVA, Claudine
Quinno (BRA) 5.88 444 467 5.01 2000
OBIKWELU, Francis
(NGR) 5.83 4.45 474 5.09 20.11
THOMPSON,
Obadele (BAR) 5.82 4.49 478 5.18 20.23
URBAS, Marcin
(POL) 5.89 4.55 478 5.08 20.30
LITTLE, Kevin (USA) 5.84 4.51 4.82 5.20 20.37
GOLDING, Julian
(GBR) 6.07 459 475 4.97 20.48
FREDERICKS, Frank
(NAM) 0.00 0.00 0.00 0.00 DNS
Table 18: Time at the end of each Table 19: Time intervals for each
50 m-section (s) 100 m-section (s)
200m FINAL MEN 200m FINAL MEN
NAME 50m 100m 150m 200m NAME 0-100m 100-200m
GREENE, Maurice
(USA) 1025 965
GREENE, Maurice (USA) 574 10.25 14 64 19 80 DA SILVA,
KBV SR G Claudinei Quirino
audinel Quirino
583 | 1032 | 1490 | 2000 (BRA} 1052 e
OBIKWELU,
OBIKWELU, Francis (NGR) 583 1028 1502 20.11 | Francis (NGR) 10.28 983
THOMPSON,
THOMPSON, Obadole (BAR) 582 1031 15 07 2023 Obadele (BAR) 1031 982
URBAS, Marcin
URBAS, Marcin (POL) 583 | 1044 | 1522 | 2030 (PoL) 19,44 3
LITTLE, Kevin
UTTLE. Kevin (USA) sed4 | 103s | 1517 | 2037 (USA) 1035 1002
GOLDING, Julian
GOLDING, Jullan (GBR) 607 1076 1551 2048 (GBR) 1076 972
FREDERICKS,
FREDERICKS. Frank (NAM) 000 000 000 000 Frank (NAM) 000 0.00
Table 20: 200m_FINAL MEN
Differences from NAME 0-50m 50-100m 100-150m 150-200m
the winner's
time in each 50 Maurice (USA) 574 4.51 469 49
. DA SILVA, Claudinei
m-section (S) Quirino (BRA) 014 207 002 005
OBIKWELU, Francis (NGR) 008 006 00s 012
THOMPSON, Obadele (BAR) 008 002 007 020
URBAS, Marcin (POL) 015 004 008 012
UITTLE, Kevin (USA) 010 000 013 02¢
GOLDING, Julian (GBR) 033 018 006 001
FREDERICKS, Frank (NAM)
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Table 21:

200m FINAL MEN

NAME 0-50m 50-100m | 100-150m | 150-200m Mean V.
Average velocity in the
" GREENE, a7 1100 1066 10.08 10.05
50-section (s) Maurice (USA)
DA SILVA, 850 11.26 10.71 9.98 10.00
Claudinei
Quirino (BRA)
OBIKWELU, 858 11,24 1055 982 995
Francis (NGR) -
THOMPSON, 859 1114 1050 369 988
Obadele (BAR)
e
URBAS, Marcin | 648 10.98 1045 584 EES
(POL) )
LITTLE, Kevin 856 11.09 10.37 962 982
(USA)
GOLDING, Julian| 824 1068 1053 10,06 977
TEMPERATURE o (GBR)
HOMIDITY 038 FREDERICKS,
WIND 1.2mis Frank (NAM)
Figure 7: Average velocity in the 50-sections (m/s)
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Table 22: Official reaction times (s)
200m FINAL MEN

NAME R.T. NAME R.T.
GREENE, Maurice (USA) 0144 I::R";'PSON' Obadele _—
DA SILVA, Claudinei
Quirino (BRA 0138

uirino (BRA) URBAS, Marcin (POL) 0.131
OBIKWELU, Francis LITTLE, Kevin (USA) 0.159
(NGR) 0.174 GOLDING, Julian (GBR) 0.131
THOMPSON, Obadele [FREDERICKS, Frank -
(BAR) 0134 (NAM)

200m FINAL MEN

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

REENE Maunce (USA)

2884%

|

SLVA Claudne Quirnne (BRA)

b30.00% 2940%
2800%
[26.00%
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[O00% = 2890%
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2901%

BET%

LITTLE Kevin(USA) I
[3000%

OLDING  Julion (GBR)
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NA
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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 well
as the best reaction time, of 0.124s, which
was less than that for any of the men in the
same event (Figure 28).

Athletics ® no. 1/2 2001
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Table 23: 200m_FINAL WOMEN
Tlme lntcrvals NAME 0-50m 50-100m 100-150m 150-200m OFFICIAL TIME
for each 50 m-
- MILLER, | 6.16 494 513 5.54 .77
section (s) nger [U34)
MCDONALD, Beverly
(JAM) 6.31 497 529 5.65 2222
FRAZER, Meriene
(JAM) 6.29 497 528 5.72 226
PHILIPP, Andrea
(GER) 6.24 5.02 5.31 5.69 2226
FERGUSON, Debbie
(BAH) 6.14 5.03 532 5.79 2228
YUSUF, Fatima
(NGR) 6.30 507 531 5.74 2242
HEWITT, Lauren
(AUS) 6.28 5.14 538 573 2253
CAMPBELL, Juliet
(JAM) 6.31 519 5.37 5.77 22.64
Table 24: Time at the end of each Table 25: Time intervals for each
50 m-section (s) 100 m-section (s)
200m FINAL WOMEN 200m FINAL WOMEN
NAME 50m 100m 150m 200m NAME 0-100m 100-200m
MILLER, Inger (USA) 6,16 11.10 18.23 21.77 MILLER, Inger (USA) 11.10 1067
MCDONALD, Beverly
MCDONALD, Beverly (JAM) 8,31 11.28 18.57 222 {JAM) 11.28 10.94
FRAZER, Merlene (JAM) 8.29 11.26 16.54 2.26 FRAZER, Meriene (JAM) 11.26 11.00
PHILIPP, Andrea (GER) 824 11.268 18.57 2228 PHILIPP, Andrea (GER) 11.26 11.00
FERGUSON, Debbie
FERGUSON, Debbiz (BAH) 6.14 1147 16.49 22.28 (BAH) 1117 11.11
YUSLUF, Fatima (NGR) 6.30 11.37 16.68 22 42 YUSUF, Fatima (NGR) 11.37 11.05
HEWITT, Lauren (AUS) 6.28 11.42 16.80 2253 HEWITT, Lauren (AUS) 11.42 1.1
CAMPEELL. Jubet (JAM) 831 11.50 16.87 264 CAMPBELL. Juliet [JAM) 11.50 11.14

New Studies in Athletics ® no. 1/2 2001

Table 26: 200m_FINAL WOMEN
Differences from Name 050 .100m 100-150m 150.200m
the winner's o .
. 2 MILLER, Inger (USA) 6.16 494 513 ;
time in each 50 e
m-section (S) MCDONALD, Beverly (JAM) 015 0.03 0.16 0.11
FRAZER, Merlene (JAM) 0.13 0.03 0.15 0.18
PHILIPP, Andrea (GER) 0.08 0.08 0.18 0.15
FERGUSON, Debbie (BAH 0.02 0.00 0.19 025
YUSUF, Fatima (NGR) 0.14 013 0.18 0.20
HEWITT, Lauren (AUS) 012 020 0.25 0.18
CAMPBELL, Juliet (JAM) 015 025 0.24 0.23
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Table 27: 0m FINAL WOMEN
Average velocity in the NAME osom | so400m | 10045m | 15020m | MeanV
: MILLER, |
50-section (s) (USA)"ger 812 1012 975 903 915
MCDONALD,
Beverly (JAM) %2 10.05 945 885 900
FRAZER, Meriene
(JAM) 79 10 947 374 2%
PHILIPP, Andrea
(GER) 801 9% 342 87 88
FERGUSON,
Debbie (BAH) 814 99 940 264 8%
YUSUF, Fatima
(NGR) 7% 98 9242 ar B
HEWITT, Lauren
(AuUS) 79 373 929 87 88
CAMPBELL, Juiet
(JAM) 792 963 9.31 8687 883

Figure 9: Average velocity in the 50-sections (m/s)
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Table 28: Official reaction times (s)
200m FINAL WOMEN

NAME R.T. NAME R.T.
FERGUSON, Debbie

MILLER, Inger (USA) 0.124 (BAH) 0.168

MCDONALD, Beverly

(JAM) 0.135 YUSUF, Fatima (NGR) 0.147

FRAZER, Merlene (JAM) 0.277 HEWITT, Lauren (AUS) 0.132

PHILIPP, Andrea (GER) 0.136 CAMPBELL, Juliet (JAM) 0.143

Figure 10: Individual percentages of each 50 m-section from total (%)
200m FINAL WOMEN

LLER inger (USA) [MCDONALD Beverly (JAM)
B3000% o 000% o
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4
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4.5 Results of the men’'s 400m final

In this event Michael Johnson broke the
world record with a time of 43.18s (the pre-
vious world 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 accumulated 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 spectacular 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 29: 400m FINAL MEN
- : NAME 0-50m.| 50- | 100- | 150- | 200- | 250- | 300- | 350- |OFFICAL
T'me lntervals 100m | 150m | 200m | 250m | 300m | 350m |400m | TIME
for each 50 m- JOHNSON, Michael | 614 | 496 | 500 | 512 | 520 | 524 | 552 | 600 | 43.18
5 (USA)
section (s)
PARRELA, 622 | 490 | 491 | 510 | 541 | 556 | 583 | 636 | 4420
Sanderlei Claro
BRA)
ﬁoem. 600 | 499 | 502 | 518 | 538 | 553 | 586 | 634 | 44.31
Alejandro (MEX)
YOUNG, Jerome | 615 | 501 | 500 | 517 | 526 | 536 | 582 | 659 | 44.36
(USA)
PETTIGREW, 609 | 491 | 502 | 517 | 538 | 558 | 590 | 649 | 44.54
Antonio (USA)
RICHARDSON, | 608 | 490 | 504 | 526 | 538 | 561 | 589 | 649 | 4465
Mark (GBR)
HAUGHTON, 603 | 498 | 504 | 517 | 538 | 565 | 607 | 6.75 | 45.07
Gregory (JAM)
BAULCH, Jamie | 6.14 | 462 | 498 | 525 | 547 | 569 | 608 | 665 | 4518
(GBR)
Table 30: Time intervals for each Table 31: Time intervals for each
100 m-section (s) 200 m-section (s)
400m FINAL MEN 400m FINAL MEN
NAME 0-100m | 100-200m 200-300m | 300-400m NAME 0-200m 200-400m
JOHNSON, Michael
(usA) 2122 2%
JOHNSON, Michael (USA) 1110 1012 1044 11.52 PARRECK
Sanderlel Claro
PARRELA, Sanderlei Claro p
BRA) 112 1001 1057 1219 (BRA} 2113 216
CGRDENAS, Alejandro EQROENES: N .
(MEX) 0% 1020 1092 1220 Alejandro (MEX) 2118 312
YOUNG, Jerome
YOUNG, Jerome (USA) 1115 1017 1062 241 sy 213 2303
PETTIGREW,
PETTIGREW, Anonio (USA) 100 | 1018 1096 1239 Anbnlofiah) 2118 2535
RICHARDSON,
RICHARDSON, Mark (GBR) 1096 1030 1089 1238 Mark (GBR) 2128 2337
HAUGHTON,
HAUGHTON, Gregory {(JAM) 1101 1021 11.03 1z Gregory (JAM) 212 2385
BAULCH, Jamie
BAULCH, Jamie (GBR) 1106 1023 1116 1273 (GBR) 2129 2389
Table 32: 200m FINAL MEN
1 ["150m | 200m | 250m | 300m | 35om | 400m |
Tlmes at the end NAME 50m 100m 150m 200m 350m
of each 50 m- JORNSON, Wichael (USA) | 614 | 11.10 | 16.10 | 2122 | 2642 | 31.66 | 37.18 | 43.18

section (s)

PARRﬂ—*-‘:;xWC'W 622 | 1112 | 16.03 | 21.13 | 2654 | 3210 | 37.93 | 4429

Hunﬁu&sz.;)uumm 6.00 | 1099 | 16.01 | 21.19 | 26,58 | 32,11 | 37.97 | 4431

YOUNG, Jerome (USA) 6.15 | 11.16 | 16.16 | 21.33 | 26.59 | 31.95 | 37.77 | 44.36

PETTIGREW, Antonio (USA)| 6,03 | 11,00 | 16.02 | 21.19 | 26.57 | 32.15 | 38.05 | 44.54

RICHARDSON, Mark (GBR) | 6.08 | 10,98 | 16.02 | 21.28 | 2666 | 3227 | 38.16 | 44.65

HAUGHTON, Gregory JAMI| 6,03 | 11.01 | 16,05 | 21.22 | 26,60 | 32.25 | 38.32 | 45.07

BAULCH, Jamie (GBR) 6.14 | 11.06 | 16.04 | 2129 | 26.76 | 3245 | 38.53 | 45.18
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Table 33:
Differences from the
winner'’s time in each
100 m-section (s)

400 m FINAL MEN

NAME 0-100m 100-200m 200-300m 300-400m
JOHNSON, Michael (USA) 514 496 500 | 800
|
PARRELA, Sanderiei 0.08 .06 008 | 0.36
Claro (BRA) |
CARDENAS, Alejandro 014 0.03 0.02 i 034
YOUNG, Jerome (USA) 0.01 0.05 0.00 [ 059
PETTIGREW, Antonio 005 0.05 0.02 043
(USA)
i
RICHARDSON, Mark 006 006 0.04 0.49
(GBR)
HAUGHTON, Gregory o1 0.02 0.04 | 075
(JAM)
BAULCH, Jamie (GBR) 0.00 004 002 068

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

400m FINAL MEN
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Table 34: Average velocity in the 50-sections (m/s) Table 35: Official
AR reaction times (s)
NAME 0-50m.| 50- | 100- | 150- | 200- | 250- | 300- | 350- | Mean
: 100m | 150m | 200m | 250m | 300m | 350m | 400m | v 400m FINAL MEN
JOHNSON, | 814 | 1008 | 1000 | 877 | 962 | 953 | 606 | 833 | 926 NAME RT.
Michael (USA) [JOHNSON, Michael 0.150
PARRELA, 804 | 1020 | 1018 | 980 | 924 | 899 | 858 | 7.86 | 9.03 (USA)
Sanderlel Claro PARRELA, Sanderlel 0.169
(BRA) Claro (BRA)
CARDENAS, 833 | 1002 | 9.96 9.65 9.28 8.04 853 7.89 8.03 CARDENAS, Alejandro 0133
Alejandro (MEX) (MEX)
YOU?:S.sie)rome 813 | 988 | 1000 | 967 | 951 | 933 | a59 | 7.58 | 9.02 YOUNG, Jerome (USA) 0.171
PETTIGREW, | 821 | 10.18 | 996 | 967 | 929 | 886 | 847 | 7.70 | 8.8 PETTIGREW, Antonio 0284
Antonio (USA) (USA)
RICHARDSON, | 822 | 1020 | 992 | 951 | 929 | 881 | 848 | 7.70 | 896 RICHARDSON, Mark 0218
Mark (GBR) GBR)
HAUGHTON, | 829 | 1004 | 992 | 967 | 929 | 885 | 824 | 741 | 888 HAUGHTON, Gregory 0.168
Gregory (JAM) JAM
BAULCH, Jamie | 814 | 10.16 | 1004 | 952 | 914 | 679 | 822 | 752 | 885 BAULCH, Jamie (GBR) 0.148
(GBR) |

Figure 12: Individual percentages of each 50 m-section from total (%)
400m FINAL MEN

[orrsormendiss ] ]

1422%

ROENAS Amgrdro (MEX)
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4.6 Results of the 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
Riicker by 0.07s and she, in turn, beat Gra-
ham by 0.18s (Table 36). Riicker 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 Riicker had

AUSTRAy,
O
~ -

been able to knock at least 0.07s off the
opening 100m stretch she could have won.
Table 39 shows that Riicker 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. Riicker 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.

New Studies in Athleties © no. 1/2 2001
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Table 36: 300m FINAL WOMEN
Time intervals NAME 0-50m.| 50- | 100- | 150- | 200- | 250- | 300- | 350- |OFFIGIAL
100m | 150m [ 200m | 250m | 300m | 350m |400m | T™E
for each 50 m- FREEMAN, Cathy | 656 | 563 | 568 [ 592 | 608 | 610 | 653 | 7.17 | 49.67
A (AUS)
section (s) RUCKER, Anja | 680 | 561 | 569 | 593 | 606 | 612 | 645 | 7.08 | 4974
(GER)
GRAHAM, Lorraine | 661 | 550 | 562 | 586 | 619 | 624 | 660 | 720 | 49.92
(JAM)
OGUNKOYA, Falilat| 655 | 550 | 568 | 584 | 613 | 616 | 668 | 7.40 | 50.03
(NGR)
MERRY, Katharine | 668 | 556 | 571 | 596 | 613 | 623 | 675 | 7.40 | 5052
(GBR)
NAZAROVA, 670 | 559 | 575 | 605 | 638 | 644 | 662 | 7.08 | 50.61
Natalya (RUS)
BREUER, Grit | 661 | 558 | 570 | 599 | 620 | 623 | 667 | 749 | 5067
(GER)
KOTLYAROVA, | 686 | 585 | 572 | 603 | 631 | 628 | 656 | 7.31 | 5072
Olga (RUS)
Table 37: Time intervals for each Table 38: Time intervals for each
100 m-section (s) 200 m-section (s)
400m FINAL WOMEN 400m FINAL WOMEN
NAME 0-100m | 100-200m | 200-300m | 300-400m NAME 0-200m 200-400m
FREEMAN, Cathy
FREEMAN, Cath: S} 1219 11.60 1218 13 70 (AUS) 2514 e
RUCKER, Anja
RUCKER, Anja (GER) 1241 1162 1218 1353 (GER) 2403 271
GRAHAM, Lorraine
GRAHAM, Lorraine (JAM) 1211 1148 1253 1380 (JAM) 259 2633
OGUNKOYA, Falilat
OGUNKOYA, Falilat (NGR) 1214 1152 1229 1408 (NGR) 2386 %37
MERRY, Katharine
MERRY, Katharine (GBR) 1224 1167 1246 1415 (GBR) 2391 %51
NAZAROVA,
NAZAROVA, Natalya (RUS) 1229 1180 1282 1370 Nﬂ (RUS) 24 09 26.52
BREUER, Grit
BREUER, Grit (GER) 1239 1169 1243 14 16 (GER) 2408 2659
KOTLYAROVA,
KOTLYAROVA, Oiga (RUS) 1251 175 1259 13.87 Oiga (RUS) 2426 2646
Table 39: 400m FINAL WOMEN
Times at the end NAME S0m 100m 150m 200m 250m 300m 350m 400m
of each 50 m- FREEMAN, Cathy (AUS) | 656 | 12.19 | 17.87 | 23.79 | 20.87 | 3597 | 42.50 | 49.67
section (s) RUCKER Anja (GER) | 680 | 1241 | 18.10 | 2403 | 30.00 | 36.21 | 4266 | 49.74
GRAHAM, Lorraine (JAM) | 661 | 12.11 | 17.73 | 2359 | 2978 | 36.12 | 42.72 | 49.92
OGUNKOYA. Faliiat (NGR] | 6,65 | 12.14 | 17.82 | 23.66 | 29.79 | 3595 | 42.63 | 50.03
MERRY, Katharine (GBR) | 6.68 | 12.24 | 17.95 | 23.91 | 30.04 | 36.37 | 4312 | 5052
NAZAROVA, Natalya (RUS) |~ 6.70 | 12.29 | 18.04 | 24.09 | 30.47 | 36.91 | 4353 | 5061
BREUER, Gt (GER) | 6.81 | 12.30 | 18.09 | 24.08 | 30.28 | 36,61 | 43.18 | 50.67
KOTLYAROVA. Oiga (RUS) | © 86 1251 | 18.23 | 24.26 | 30.57 | 36.85 | 4341 | 50.72
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. 400 m FINAL WOMEN
Table 40:
. NAME 0-100m 100-200m ] 200-300m 300-400m
Differences from the
% . - a FREEMAN, Cathy (AUS) 656 5563 568 | 717
winner's time in each
. RUCKER, Anja (GER) 024 002 ; o0 -0.09
100 m-section (s)
GRAHAM, Lorraine (JAM) 0.05 013 | 0.06 [ o003
OGUNKOYA, Falilat 0.0 0.04 0.00 023
(NGR)
MERRY, Katharine (GBR) 012 -0.07 003 0.23
NAZAROVA, Natalya 014 -0.04 0.07 -0.08
(RUS) |
| BREUER, Grit (GER) 025 ] -0 05 0.02 D32
|
KOTLYAROVA, Olga 030 002 0.04 014
(RUS) i

Figure 13: Average velocity in the 50-sections (m/s)
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Table 41: Average velocity in the 50-sections (m/s)

400m FINAL WOMEN

NAME 0-50m 50- 100- 150- 200- 250- 300- 350- | Mean
100m | 150m | 200m | 250m | 300m | 350m | 400m V.

Table 42: Official
reaction times (s)

400m FINAL WOMEN

NAME R.T.
FREEMAN, | 762 | 888 | 880 | 845 | 822 | 820 | 7.66 | 697 | 8.05
Cathy (AUS) FREEMAN, Cathy (AUS)[ 0193
"RUCKER, Anja | 735 | 891 | 879 | 643 | 825 | 817 | 7.75 | 7.06 | 8.04 RUCKER, Anja (GER) 0.203
(GER) GRAHAM, Lorraine 0.182
GRAHAM, 756 | 909 | 890 | 653 | 8.08 | 789 | 7.58 | 694 | 801 (JAM)
Lorraine (JAM) =
OGUNKOYA, | 763 | 864 | 880 | 856 | 816 | 812 | 7.49 | 6.76 | 800 ?‘GUNKOYA' Falilat 0.157
Falilat (NGR) GR)
MERRY, 749 | 899 | 876 | B39 | 816 | 7.0 | 741 | 676 | 7.92 MERRY, Katharine 0.193
Katharine (GER) (GBR)
NAZAROVA, | 746 | 694 | 870 | 626 | 784 | 776 | 755 | 7.06 | 7.90 INAZAROVA, Natalya 0176
lya (RUS) (RUS)
BREUER, Gnit | 734 | 896 | 877 | 8.35 | 806 | 803 | 750 | 668 | 789 -
(GER) BREUER, Grit (GER) 0176
KOTLYAROVA, | 729 | 885 | 874 | 820 | 792 | 796 | 762 | 684 | 789 KOTLYAROVA, Olga 0.185
Olga (RUS) (RUS)

Figure 14: Individual percentages of each 50 m-section from total (%)
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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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