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Joint Kinetics

 GRF (Ground Reaction Force)
 Force provided by a supporting horizontal surface (vertical, AP ML)

 COP (Center of Pressure)
« The point where the resultant of all GRF act (average location of pressure)

« Joint moment = force X moment arm
« Net sum of all internal moments delivered by all internal structures around a joint
 (ex: mainly muscles, but toward the end ROM, by ligamentous or bony tissue)

« Joint power = internal muscle-force X muscle angular velocity

* Net rate, amount, and tlmln% of energy generation and absorption of all muscles
and ligaments around a join

« Equipment
 Force plate
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(single-link model)

Kinetics of Foot and Ankle at Gait

1A,B

INITIAL CONTACT PUSH-OFF

FIG. 1. An illustration of ankle
joint moment and power calcu-
lations for early and late stance.

Three-Dimensional Lower Extremity Joint Kinetics in Nomral Pediatric Gait, Journal
of Pediatric Orthopaedics, 11:341-349, 1991

 1A: initial contact:;

GRF-post. to ankle J. center
Tend to PF

To control ankle DF,

net DF moment is produced by
ankle DF m.

* 1B: push-off:
GRF-ant. to ankle J. center
Tend to DF
To produce active PF,

net PF moment is produced by
ankle PF m.
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Kinetics of Foot and Ankle at G
(single-link model / sagittal)
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FIG. 7. The average (+1 SD) sagittal plane joint kinetics are plotted. Top: Joint mome .
respective joint powers) are shown below. All data are normalized to 100% of the gait cycle, and toe-off is mdlcated bythe vemcal
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Three-Dimensional Lower Extremity Joint Kinetics in Normal Pediatric Gait, Journal of Pediatric Orthopaedics, 11:341-349, 1991
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Kinetics of AnkKinetics of Foot and
Gait (single-link model / sagittal)
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Three-Dimensional Lower Extremity Joint Kinetics in Normal Pediatric Gait, Journal of Pediatric Orthopaedics, 11:341-349, 1991
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / sagittal)
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MacWilliams, Cowley, Nicholson, (2003) Foot Kinematics and Kinetics during Adolescent Gait, Gait & Posture, 17(3), 214-224




Kinetics of Foot and Ankle at Gait
(multi-segment foot model / sagittal)
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / sagittal)
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / sagittal)
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / sagittal)
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / frontal)
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / transverse)
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Kinetics of Foot and Ankle at Gait
(multi-segment foot model / transverse)
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