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Abstract

"Comparison Study For Some Biomechanical Indicators For Track Start by
Using both Traditional and the latest block start in S0 .m swimming free style"

[3

The research aims to “ compare some of the Biomechanics indicators of the
track start using both the Traditional and the latest block start in the 50 m freestyle
swimming and that through : the identification of the differences between the
Biomechanical variables of the track star using Traditional and the latest block start ,
the identification of the differences between the track start using the Traditional and
the latest block start in 50 m times, and to reach a distinguish function equation
between the track start using entry field using the Traditional and the latest block start
in Biomechanical indicators. The researcher used a descriptive protocol using the
Biomechanical analysis which is appropriate to the research objectives. The sample
was selected in a meticulous way and included eight male swimmers; sample age was
16 years old representing the swimming team of the Military Club.

The results showed significant statistical differences in certain Biomechanical
indicators and 50 meters time for the track start skill in favor of the latest block start.

One of the most important conclusions is the improvement of certain
Biomechanical indicators of the track start using the latest block start including the 50
m time, a differentiation function of track start using the traditional and the latest
block start in the Biomechanical indicators.

One of the most important recommendations of the Researcher is that trainers
should benefit from the distinguish function equations of the Biomechanics indicators
which have to be taken into consideration when developing training programs for
swimmers to be trained of the track start skill on the latest block start . trainers should
care to train on the starting area skills using the adjustable wedge of the latest block
start since it has an important influence on the flying distance and improve the start
time. Sports clubs need to upgrade their Starting Blocks within their own swimming
pools.



Summary
Comparison Study For Some Biomechanical Indicators For Track
Start by Using both Traditional and the latest block start in S0 .m
swimming free style"

Sally Aly Mostafa Ahmed

Introduction and research problem:

The Scientific and Technological progress plays a significant role in the sport
domain where it helps in finding optimal solutions to promote sport level through the
development and mnovation of the best sports apparatus and tools to upgrade timed,
world and Olympic levels in various sports especially in timed sports.

Swimming sport is considered to be one of the sports where time plays a crucial role
in its achievement. The starting phase is one of the important stages of the race which
significantly affect the achievement, if this stage successfully performed, it will affect
the race result race, especially in speed competitions.

There are numerous starting methods from the starting block , they include : the
standard start, grab start and the track start. Recently numerous swimmers tend to use
the track start specially after Omega company innovated a new form of starting blocks
(OSB 11) which resulted in the tendency of the swimmers to use the track start rather
than the grab start and that was noticed and it did also improved swimmers times.

In an effort from the Researcher to keep pace with the Scientific and
Technological Development, the convergence of spaces between States, the
exploitation and adaptation of science and modern technology achievements, the
researcher executed this innovative starting block due to its unavailability in clubs or
organizations within the Arab Republic of Egypt. This design was used for the
research application on Egyptian swimmers. The issue is that till date Egyptian
Sporting Clubs do not value the importance of such starting block in the swimming
domain, which may be one of the reasons for not achieving expected times when
participating in international and Global tournaments, the time difference may be of
milliseconds, but the end result does not achieve the winning. This research is
performed in order to classify the Biomechanics differences influencing the track start
using the Traditional and the latest block start with the help of Biomechanics science,
which plays a major role in the design of devices and sports equipment as well as the
development of the technical performance through the performance analysis and the
translation of Biomechanics Data and transfer them to the practical and applied
reality for the benefit of both the coach and the player in the applied domain in order
to achieve the best record times in swimming domain and especially in short
swimming distances.

Research Objectives:

A comparison of Some Biomechanics indicators of track start using both the
Traditional and the latest block start and its impact on 50 m freestyle swimming time
through:
1. Identify the differences between the Biomechanics variables to track start
using the Traditional and latest block start

VEY



2. Identify the differences between track start using the Traditional and latest
block start in 50 m times

3. Reach a distinguished functional equation between the track start using the
Traditional and latest block start in Biomechanics indicators.

Research Assumptions:

1. There 1s a difference between the Biomechanics variables values of the track
start using each of the Traditional and the latest block start.

2. There are significant differences on certain Biomechanics statistics indexes to
track start by using each of the Traditional and the latest block start.

3. There are significant differences of statistics function in the 50 m freestyle
swimming time using each of the Traditional and the latest block start.

1. Research Methodology:

The Descriptive Methodology was applied using two-dimensional Biomechanics
analysis.

II: Research Sample :

The study was conducted on a sample of (8) (16) years old males swimmers of the
total number of (18 swimmers) belonging to the swimming team of the Military Club
in Alexandria and were meticulously selected.

III: Research Domains:

e Human Domain:
The study was conducted on a sample of (8) (16) years old male swimmers belonging
to the team of the Military Club in Alexandria and were meticulously selected.

e Time Domain:-
The photography of the basic study was carried out on both the standard and the
innovative starting blocks on Thursday 12/7/2012 after training the swimmers on the

track start using the innovative starting block for a period of two months from
21/04/2012 to 21/6/2012.

e Location:-
The photography of the start skill on both standard and imnovative starting blocks was
carried out at the Military Club pool in Alexandria Governorate.

IV: Methods and Apparatus of data collection:

Research data was collected through:
a. Anthropometric measurements of:
e overall high

o weight
e body links lengths
o  Widths

b- Physical Measurements:-




Measurement of

Lateral jump

Vertical jump

Flexibility

Back and legs muscles strength
Arms muscles strength

50 m swimming time

c- Biomechanics Analysis :

To extract the Biomechanical variables during the performance of this study

V. Statistics Functions:

Appropriate statistics Functions have been used according to the Research nature.

Conclusions:

Within the Research Sample limits, the used Methodology, the research tools,
and in the light of the results of statistics functions, the review and the discussion
of the results, it was possible to reach the following conclusion:

There are significant differences between the values of some Biomechanics
variables for the track start using the Traditional and the latest block start .
There 1s an improvement percentage of certain basic start Kinematics variables
in favor of the track start using the latest block start including the 50 m time.
There are significant differences in some Biomechanics indicators in the light
of which the distinguish function was defined. The distinguish function was
between track starting using the Traditional and the latest block start was
reached as follows:-

a — The Distinguish Function between the two starting blocks in some
start basic Kinematic indicators:

= -9 847 + (the starting angle x 0.0.216) + (water entry angle x 0.127) +
(flight distance x 0.041) + (starting speed x -142.682)

b - The distinguish Function between the two starting blocks in some
angular Kinematic indicators :

e During the first moment (maximum bend of the back leg)

=-8 180 + (deviation angle of the back leg heel x 0.100) + (angular
velocity of the back leg heel x 0.010) + (angular acceleration of the back
leg knee x-0.001)
e During the second moment (maximum bend of the front leg)

=2 204 + (angular velocity of left shoulder x-0.016) + (deviation angle of
the back leg heel x 0.001)

e During the fourth moment (leaving the starting block)
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=-30.344 + (angular acceleration of the left elbow x 0.188 x) + (angular
deviation of the left arm wrist x 0.00018)

c-The distinguish function between the two starting blocks is some
Biomechanics indicators:

e During the first moment (maximum bend of the back leg)

= 4.785 + (vertical compound of the force of the head x-0.135) + ( the
vertical compound of the velocity of the back shank x 0.581) + (vertical
compound force of the back foot shank x 0.581) + (horizontal compound
of the acceleration of the front leg shank x 0.013)

e During the second moment (maximum bend of the front leg)
=-36.600 + (vertical compound of the acceleration of the body’s Center of
gravity x 0.047) + (vertical compound of the back leg thigh push x-2. 404)
+ (absolute acceleration of the upper arm of the back leg x-0.015) +
(resultant force of the left upper arm x 1 074) + (resultant of the force of
the foot of the front leg x 1.178) + (vertical compound of the torso velocity
x 0.164) + (horizontal compound of the torso acceleration x 0.008)

e During the third moment (maximum extension of the back leg)
=-5 654 + (velocity resultant of the body’s centre of gravity x 0.020) +
(vertical compound of the back leg tight force x 0.044)

e During the third moment (maximum extension of the back leg)
=-5 654 + (velocity resultant of the body’s centre of gravity x 0.020) +
(vertical compound of the back leg tight force x 0.044)

Recommendations:

Based on the results of the Researcher through this research, she recommends the
following:

e Clubs must dedicate their attention to upgrade the starting blocks in their
swimming pools.

e Trainers must dedicated their attention to train on the track start using the
back wedge installed on the latest block start due to its influence on the
flying distance and the start time improvement

e Trainers will take into account the distinguish function equations when
selecting the swimmers

e Trainers to benefit from the distinguish function equations of the
Biomechanics indicators which have to be taken into consideration when
developing training programs for swimmers to be trained of the track start
skill on the latest block start.
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