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Sprint performance:
Strategies to maximise velocity
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What is Speed?

Distance/Time = Velocity
20m/1.93s = 10.36m/s

3

4



17/11/2022

3

Another Way to Calculate Speed

Step length*Step frequency = Velocity
~2.23m*4.63 step/s = 10.36m/s

Toe-off
left

Toe-on
right

Step Length

Determinants:
Leg Length

Magnitude of Ground Reaction Forces
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Step Frequency

Contact TimeFlight Time +

Flight Time:
Orientation of Force Application

Contact Time:
Rate of Force Application

Force Application:
Acceleration vs Max Velocity

0

-1

1

2

3

4

Fo
rce (W

b
)

0

-1

1

2

3

4

Fo
rce (W

b
)

7

8



17/11/2022

5

Should athletes spend more time 
on the ground applying force or 

get off the ground quicker to 
prepare for the next step?  
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No Difference

Much Lower

Somewhat Faster

Somewhat to Much Further

Vertical = Much Greater  Horizontal = Substantially Greater

Substantially greater

Accounting for phases of the sprint? 

Push harder, not longer during early acceleration

Brake less and push fast during mid to late acceleration
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“stance phase limit to running speed is imposed 
not by the maximum forces that the limbs can 

apply to the ground but rather by the minimum 
time needed to apply the large, mass-specific 

forces necessary” 

Should athletes spend more time 
on the ground applying force or 

get off the ground quicker to 
prepare for the next step?  

How should athletes maximise
their time on the ground to 
prepare for the next step?
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Provide extremely high 
magnitudes of orientation-

specific force as fast as possible!

How 

↓Horizontal Braking Force = Pushing Down and Scissoring Thigh

↑Horizontal Propulsive Force = Switching Thigh + Positive Shin Angle
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Excessive Backside Mechanics
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Causes:
Poor Coordination
Weak Hip Flexors

Concerns:
High Braking Forces

Hamstring Strain

Exercises:
Dribbles

Straight Leg Runs
Resisted Hip Flexion

Goals:
Improve Switch Time
↑Hip Flexor Strength

Excessive Backside Mechanics
More ExtensionLess Extension
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Excessive Backside Mechanics

Causes:
Weak ECC Hamstring 
Strength in Flexion

Concerns:
High Braking Forces

Exercises:
Razor Curls/Pulse

Bent Hammy Tantrums

Goals:
Decrease Leg Casting
↑ECC Knee Flexion 

strength

Overstriding
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Overstriding

Overstriding
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Thank You

https://academics.aut.ac.nz/aaron.uthoff

dr.aaronuthoff

drauthoff
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