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The biomechanical indications
Which influence some of the technical
Stages in the Race of 400 meter /hurdle

Introduction and the research problem:
The great challenges which face the human mind compete to find a

system of thinking and working that helps in finding solutions for a lot of the
obstacles which face the human and with the increasing of the scientific
research and the technical development the human mind tries to give the
methods and ways which help in a lot of these challenges and obstacles, the
human mind tries also to lead the human action and his various movements to
the minimum of both of effort and power and achieving in the some time the
aim required from the action or movement, and can be achiered throwgh the

important vital sciences like the dynamics and the biomechanic.

The bars racing for 400 meters Hurdle is considered one of the most
violent bars racing considering the fatigue indications which get clear on the
players that the technical performance of this competence is harder than the
bars competence because of the follow:

Covering ten of the bars which are fixed along the square and distance
between the first line and the first bar is 45m and between every bar and the
other is 35m and between the last bar and the end line is 40m.

The existence of bars in the curve and that and that causes difficulty
because of the influence of the central pursuing power and that needs high
copability to balance in the curves specially for the free leg.

Needs a specific movemental timing to run through the bars, the
movement streamline through the bars depends on the player success in

performing these steps.

Running this distance becomes harder by the effect of his resistance to
the central pursuing power when possing the bars in the curve where he loses

some of his balance on the bar.
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So, the runner have to reduce his speed level when the curve get small
to balance his body and to not fall, the runner step length get short when
running and passing the curve during running straight, but if the runner tries
" to increase his step lenght, the body will be directed abrood to be away of the
curve, so, the running distance get long and the body balance get less and his

capability to resiste the central pursuing power.

The runner speed in the curve influence as a result of the central

pursuing power which influence on him from the Certral puBing push of the
weight center of the different body parts that the more speed in the curve, the
more central pursuing power results by comparing the running straightly.
The researcher thinks that the running level in the cutve has a great
importance, that it is considered more than half of the racing ( 220m the total
of the two curves perimeter + 180m the total of the two rectilinears length) if
the runner pass this distance in the curve in a good way with reducing the
power on him to be able to achieve the best timing.

And to let the player be able to jump the bar in the curve the competer
has to practice 400m/h stepping the bars in all the quarters and not only in one
quarter, so, that will be more comfortable for him.

Through the researcher notice we find that, a lot of the 400m bars
players failled in thier trials to pass the eight bar in the second curve which

cause increasing the racing time .

Although, and as the researcher know, there is no previous study
tackled with studing the biomechanical indications which influence on the
technical performance of stepping the eighth bar in the second curve in 400m
bars racing all of that, encouraged the researcher to try to recogni2e some of
the biomechanical indications which influence on the technical performance
of stepping the eighth bar by comparing it with the second bar in 400m/h
racing for men and comparing the two bars position in the second and fifth
quarter as a contribution from the researcher to rise the performance
technique level in the curve, and also to improve the performance in the

racing.



The research tools and instruments:
A group of devices of the movemental analysis and a computer were

used.

The main expriment:
After specifying the method and choosing the final sample and

specifying the ways of collecting data and as a result of the studies, the
research sample was described according to the later research feilds.

We put in consideration while practicing this expriment to make
periods among the trials to let the player restore all of his activity before the

second trial.

The main expriment took about (6) hours including the duration of
fixing the cameras and connecting them with electricity and we put in
consideration when in the filming process to collect the tapes of the six
cameras on one tape including the threedimensions of every bar through the

dimensions collector.

So, This study turned to the scientific diagnosis of the performance
from the analy2ing aspect according to the mechanical basis to know the
factors which can be a cause in this notice.



The research aims:
This researsh aims at recogni2ing the biomechanical indications which

influence on some of the technical stages in 400m/h racing during :
1- Recogni2ing the biomechanical indications which influence on the

stage step the second and eighth bar.
2- Recogni2ing the influence of increasing the radius in the curve and

its influence on the player during stepping the second and eighth bar

in the second and fifth quarters.
3- Recogni2ing the effectivity of the player performance between the

quarter and the bar in the curve.

The research questions:
1- What are the biomechnical indications which influence on the stage

step the second and eighth bar?
2- Is the increasing in the radius of the curve influence on the player

during stepping the second and eighth bar in the second and fifth

quarters?
3- Is there an interaction in the player performance between the quartes

and the bar in the curve?

The research terms.

The central pursuing power:
It is the power which push out away from the cycles center when the

body moves as a curve.

Centripetal force:
It is called as the diametral Power or the central centripetal Power

which results from the muscular power in adiameter direction to inside .
(39:20).

Body center :
It is a point in the in the body the total gravity powess works through

it.(392:24).

Indications:
They are the signs ( the mechanical variables) by which we can predict

the performance level.



The momental point:
The mechanical varibles when a specified suituation dccurs .

The research procedures:
The research method:
The descriptive method had been used to be suitable to the research

nature.

The research sample:
The research sample had been choosen by the vertical way from the

Egyptian team players and the best reswts on the local and the international
level and the researcher choosed all who have technical experience and
through the research sample, he had specified the best three players, they were
the best in performing the technique on the bar they were ( Maged
Mohammed Hamad ) , he made three trials in all the choosed quarters ( 2,5)
on the second and eighth bars and the best trials in perfomance and filming to

analyze them movementaly were choosed.

The sample characteristics:
The sample was choosed according to the following characteristics:

1- To be from the registescd player in one of the Egyptian club and in the
Egyptian federation for forces games.

2- To have high numerical levels.

3- To be from the players who marked by high technique on the bar.

4- To be participated in the last republic champion for the first rank (

Egypt cup 2003).

Conclusions:
Through the research sample and the used procedures and through the

results we got from using the stastistical treatment we can reach the following
conclusions:

In the stage before the bar, we can got some of the mechanical
variables which influence on the player during this period:

1- The momental point:
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* Increasing the distance vertically when the player leave the ground for the
eighth bar in the second quarter than the fifty quarter and they were almost
equal in the second bar in the two quarters.

* Increasing the distance hori2antally in the final moment when spreading the
front leg for the eighth bar in the fifth quartes than the second quarter , while,
the distance had been increased for the second bar in the second quarter than

the fifth quarter , but , it was not moral .

* Increasing the distance vertically when spreading the front leg for eighth bar
in the second quarter than the fifth quarters , while , increasing the distance
for the second bar in the second bar than the fifth quarter .

2- the moment al speed variable :
* the moment al speed average had been increased vertically when the player

left the ground for the eighth bar in the second quarter than the fifth quarter ,
while , the moment al speed decreased on the second bar in the second quarter

than the fifth quarter.

* the moment al speed average had been increased vertically at the end of
spreading the front leg for the eighth bar in the second quarter , while , the
moment al speed had been increased on the second bar in the fifth quarter

than the second quarter .

* the moment al speed average had been increased vertically when bending
the lateral leg for the eighth bar in the second quarter , while , the moment al
speed had been increased on the second bar in the fifth quarter than the

second quarter .

3- the moment al rapidity variable .
* the varition in the moment al rapidity average had been decreased vertically

wen the player left the ground on the eighth bar in the fifth quarter than in the
second quarter , while the average of the moment al rapidity had been
increased on the second bar in the fifth quarter than in the second quarter .

* the average of the moment al rapidity had been increased vertically when
bending the lateral leg for the eighth bar in the second quarter while , the
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moment al rapidity had been increased on the second bar in the fifth quarter
than in the second quarter .

4- the central pursuing power variable :

there are no moral differences in this stage as to the stage of stepping above
the bar ( flying ) , we can conclude some mechanical variables which
influence on the player during this stage .

* the varying in the moment al point in the flying stage >

there are no moral differences in this stage .

* the moment al speed variable :
the average of the variation in the moment al rapidity vertically when flying

above the bar on the eighth bar in the second quarter than in the fifth quarter
and the variation in the moment al speed increase between the second and

eighth bar in the second quarter for the eighth bar.

* the moment al rapidity variable :

the average of the variation in the moment al rapidity had been increased
vertically and horizontally when flying above the bar on the eighth bar in the
second quarter than in the fifth quarter and variation increase in the moment
al rapidity between the second and eighth bar in the second quarter for the

eighth bar .
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* the central pursuing power variable :
the average of the increasing in the central pursuing power had been

increasing when flying above the bar on the eighth bar in the second quarter
more than on the eighth bar in the fifth quarter and it was almost equal in the
second and fifth quarter the second bar in the great increase in the central
pursuing power between the eighth bar in the second quarter and the second

bar in the fifth quarter for the eighth bar .

As to the stage after the bar ( landing ) we can reach some of the
mechanical variables which influence on the player during this stage .

* the moment al rapidity variable :
the average of the variation in the moment al rapidity was equal when

the player touched the ground on the quarter for the eighth bar and the
average of varition in the moment al rapidity had been increased when the
player touched the ground on the second bar in the fifth quarter than in the
second qurter and there was adifference in the moment al rapidity for the
eighth bar in the second and fifth quarter .

Recommendations :
through the research sample and the used statistical way and through

the resultes that the researcher had got we recommend with the following :

1- Using this results in preparing programs to train the developings and
the high level ones .

2- The necessity of the trainers caring with trainning the players in the
curve , especially , in the end of the second curve at the eighth bar .

3- The necessity of the trainers caring with trainning the players in the
different quarters from the first quarter to the lost one .

4- The necessity of preparing the trainers by studying the biomechanics
and its different ways to improve the movement al performance .

5- Practicing more of sixth and seventh bars cause they occur in the
second curve .

The statistical treatment:
The researcher used the way of analyzing the compound difference in

two directions : the quarter direction and the bar number direction, and he
used also the less moral time in the different comparisons.
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The following variables had been used:
1- Speed.
2- Cycle.
3- Time.
4- The weighth center.
5- The central pursuing power.
6- Displacement.
7-
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Introduction and the research problem
And to let the player be able to jump the bar in the curve the

competer has to practice 400m/h stepping the bars in all the quarters and
not only in one quarter, so, that will be more comfortable for him.

Through the researcher notice we find that, a lot of the 400m bars
players failled in thier trials to pass the eight bar in the second curve
which cause increasing the racing time .

Although, and as the researcher know, there is no previous study
tackled with studing the biomechanical indications which influence on
the technical performance of stepping the eighth bar in the second curve
in 400m bars racing all of that, encouraged the researcher to try to
recogniZe some of the biomechanical indications which influence on the
technical performance of stepping the eighth bar by comparing it with the
second bar in 400m/h racing for men and comparing the two bars position
in the second and fifth quarter as a contribution from the researcher to
rise the performance technique level in the curve, and also to improve the

performance in the racing.

The research aims:
This researsh aims at recogni2ing the biomechanical indications

which influence on some of the technical stages in 400m/h racing during :

1- Recogni2ing the biomechanical indications which influence on
the stage step the second and eighth bar.

2- Recogni2ing the influence of increasing the radius in the curve
and its influence on the player during stepping the second and
eighth bar in the second and fifth quarters.

3- Recogni2ing the effectivity of the player performance between
the quarter and the bar in the curve.

The research questions:
1- What are the biomechnical indications which influence on the

stage step the second and eighth bar?



2- Is the increasing in the radius of the curve influence on the player
during stepping the second and eighth bar in the second and fifth

quarters?
3- Is there an interaction in the player performance between the

quartes and the bar in the curve?



