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Personal Background

S&C Coach: High School  Pro

PhD & Research in SMU Performance Lab

NCAA D-III Running BackAsst. Prof in Biomechanics & Motor Learning 

Assistant Sprints Coach for WCU Track Team

Master’s in Kinesiology from WCU in 2008
Consult for USA Track & Field



Newton Rules…

DETERMINES PERFORMANCE SPECTRUM

Force is KING

FUNCTIONDYSFUNCTION

and everything in between



Force Application and Sprinting PerformanceFaster Speed = Greater Force



WCU Master’s Thesis: Sprint Training Study

Sprint training with weighted drag sled (↑ horizontal force)

or a weighted vest (↑ vertical force) improve sprinting speed?

Trained 7 weeks, 2x/week in NCAA D-III Male Lacrosse Athletes



PhD Studies: mechanics separate ELITE from average
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Strike mechanics that separate ELITE from averageDetermining FORCE from MOTION



Strike mechanics that separate ELITE from averageDetermining FORCE from MOTION



Validating FORCE determined from MOTION



Assessment of Between-Leg Asymmetry



Sprint Acceleration

Horizontal 

Force

Total Force

Vertical 

Force

#1) Enough vertical force to support & lift body

#2) rest of force directed horizontally



Block start on lab force plates with synchronized force-motion:

Blue: Vertical Force

Red: Horizontal Force

Sprinter 100m PR: 

10.46 seconds

Sprint Acceleration

Train athlete to optimize vertical force

and maximize horizontal force



New OptiTrack Motion Capture System



New OptiTrack Motion Capture System



Simultaneous FORCE and MOTION





Applied Biomechanics and Motor Learning Settings

USA Track & Field Biomechanics Consulting


