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Personal Background

Consult for USA Track & Field S&C Coach: High School = Pro
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Newton Rules... Force Is KING

DETERMINES PERFORMANCE SPECTRUM

DYSFUNCTION

and everything in between




Faster Speed = Greater Force

Force Force Force

MaSS Mass

slow

Mass




WCU Master’s Thesis: Sprint Training Study

THE LONGITUDINAL EFFECTS OF RESISTED
SPRINT TRAINING USING WEIGHTED
SLEDS vS. WEIGHTED VESTS

KeNNETH P. CLARK," DAVID J. STEARNE,' Cory T. WALTS,” AND ANTHONY D. MILLER'

"Human Performance Laboratory, Department of Kinesiology, West Chester Unsversity of Pennsylvania,
West Chester, Pennsyboania; and *Athletic Department, Haverford College, Haverford, Pennsylvania

Journal of Strength and Conditioning Research
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PhD Studies: mechanics separate ELITE from average

Leg Drive POWCI'fU.l Stl.ﬁ: Vertical Force during Ground Contact
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T Appl Physiol 117: 604-615, 2014,
First published July 31, 2014: doi: 10.1152appiphy=iol.00174.2014.

Are running speeds maximized with simple-spring stance mechanics?

Kenneth P. Clark and Peter G. Weyand
Sopthern Methodizl University, Locomotor Performance Laboratory, Depariment of Applied Physiology and Wellness,
Lhallas, Texos




File Edit View Window Help

GCT(s) + FT(s)

anverage(BW) = GCT (5)
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Determining FORCE from MOTION

SHORT COMMUNICATION

Foot speed, foot-strike and footwear: linking gait mechanics and
running ground reaction forces
Kenneth P. Clark, Laurence J. Ryan and Peter G. Weyand™®
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RESEARCH ARTICLE

A general relationship links gait mechanics and running ground
reaction forces
Kenneth P. Clark'?, Laurence J. Ryan' and Peter G. Weyand'*
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Running impact forces: from half a leg to holistic e =n)

Current Issues in Sport Science 3 (2018)
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Kenneth P. Clark!, Andrew B. Udofa? Laurence J. Ryan? & Peter G. Weyand?>®

1 Department of Kinesiology, West Chester University, West Chester PA, USA
2 Locomotor Performance Laboratory, Department of Applied Physiology and Wellness, Southern Methodist University, Dallas, Texas, USA

* Corresponding author: Department of Applied Physiology and Wellness, Southern Methodist University, Dallas, Texas 75206, USA
E-Mail: pweyand@smu.edu




Validating FORCE determined from MOTION

Video Measures of Running Ground Contact Times and Vertical Ground Reaction Forces
Sabrina M. Mangen, Tyler D. Whitacre, David J. Stearne, and Kenneth P. Clark
Department of Kinesiology, West Chester University, West Chester, PA By

ABSTRACT METHODS U BEAULIA
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Vertical Force Application with Left and Right Leg
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Factor Lefi Leg Right Leg Left-Right % Difference
Average Ground Contact Time (s) 0134 0129 34
Average Vertical Force (BW) 195 173 113
Average Vertical Impulse (BW*s) 0.26 0.22 143
Average Rate of Vertical Loading (BW/s) 323 30.7 5.1




Sprint Acceleration

Total Force
Vertical
Force
Horizontal
Force

#1) Enough vertical force to support & lift body

#2) rest of force directed horizontally




Sprint Acceleration

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

Blue: Vertical Force
Red: Horizontal Force

Sprinter 100m PR:
10.46 seconds

Train athlete to optimize vertical force
and maximize horizontal force




New OptiTrack Motion Capture System




New OptiTrack Motion Capture System




Simultaneous FORCE and MOTION
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