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}The high performance division of USATF 

commissioned research to determine what 

variables were most critical to success in the shot 

put

}The objective of the project is to put U.S. throwers 

on the medal stand at World Championship and 

Olympic Games

}Previous research and coaching literature have 

used events in the throw as divisions for dividing 

the throwing action into several phases

}Using easily identifiable events aids in analyzing 

characteristics of the throw

}To facilitate interpretation of the data the throw 

was sub-divided using phases of support (single & 

double) and non-support

}Previous research has used the same approach 
(Grigalka, 1970; Kristev, 1971; McCoy et al, 1984) 

}All preparatory and extraneous movement 

occurring prior to the moment of takeoff

}Takeoff (T.O.) is the moment at which the 

throwerôs support foot breaks contact with the 

surface of the throwing circle and the thrower 

enters a period of flight 
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}The period following takeoff during which the 

athlete enters a period of non-support
}Rear foot touchdown (RFTD) 

occurs the instant the throwing-

side foot makes contact with the 

throwing surface after the flight 

phase

}The transition phase is the period between rear 

foot and front foot touchdown 

}Front foot touchdown (FFTD) 

occurs the instant the non-

throwing-side foot makes contact 

with the throwing surface

}The completion phase is the period of 

time between FFTD and release

}The instant the shot breaks contact with the 

throwerôs hand
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}Implement Parameters

ƁVelocities

ƁAccelerations

ƁAngles

ƁHeight

}Performer Kinematics

ƁJoint and Segment Angles

ƁTemporal Parameters

}Maximize implement velocity while releasing at an 

angle, height and horizontal release distance that 

are suitable for high level performance (while still 

permitting a fair throw) 

} Several mechanical and biological principles 

underlie attainment of this objective: 
1. Length of the implement acceleration during the delivery 

phase 

2. Speed of the performerôs movement during the delivery 

phase

3. Attainment of positions which allow the athlete to 

generate the greatest quantity of force in the direction of 

the throw

4. Development of conditions which allow the athlete to 

produce a legal throw

1. Long sweeping free leg 

2. Greater vertical displacement of COM during 

flight

3. Greater rear leg knee flexion at RFTD

4. Optimal shoulder-hip separation during delivery

5. Short transition time 

6. Maximized kinetic linking

7. Front leg extension at release 

8. Optimal angle of release
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}The further an 

athlete can 

increase the 

radius of the 

swing leg while 

still maintaining 

balance the better

Toe-Toe Distance

Vertical Axis

G

Angular Momentum

G

}A long sweeping action of the swing leg increases 

the angular momentum at takeoff

}This will help to increase angular velocity when 

the thrower makes RFTD and brings the leg in 

closer to the body

1. Long sweeping free leg 

2. Greater vertical displacement of COM during 

flight

3. Greater rear leg knee flexion at RFTD

4. Optimal shoulder-hip separation during delivery

5. Short transition time 

6. Maximized kinetic linking

7. Front leg extension at release 

8. Optimal angle of release

}Contrary to previous 

theory greater vertical 

displacement of the 

athlete-plus-shot system 

can actually be beneficial

}Plyometrically load the 
lower extremities for a 
more powerful delivery of 
the implement

}Athletes with lesser 
eccentric strength 
qualities may not be able 
to handle the loads on 
the rear leg


