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Calculation of the Knee Joint Force during Deep Kneeling and Squatting
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Abstract: The objective of our study was to estimate the knee joint force during some ways of kneeling and squatting. The
studies of estimating the knee joint force had already been taken place, however, most of their subject were level walking
and not subjected deep knee flexion. We estimated muscle forces and knee joint force using calculation model, measuring
the thigh-calf contact force, the floor reaction force and joint angles. As a result, knee joint force for one leg was the largest
at squatting, 1.7BW, and was the smallest at seiza, 0.72BW. And the thigh-calf contact force for both legs was the largest at
squatting, 1.2BW, and was the smallest at seiza, 0.63BW. And there was correlation between the thigh-calf contact force
and the joint angles, but the variability among the subjects was large.
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Fig.3 Force acting on the shank and foot
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Fig.5 The high-flexion activities
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Fig.6 Calculation result
(HRS:Heel Raise Squatting, HCS:Heel Contact Squatting)
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Fig.7 Measurement result
(HRS:Heel Raise Squatting, HCS:Heel Contact Squatting)



Tablel Comparison to the past reports
Our result Zelle Pollard

Thigh-calf contact force[BW]

Kneeling 0.784 0.618 0.78
HRS 1.16 0.684 0.78
Moment arm length of thigh-calf contact
force[m]
Kneeling 0.432 0.402 0.423
HRS 0.403 0.366 0.439

Knee joint force[BW]
2.90(FEM)
3.07(FBD)

HRS 3.4
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(b)Thigh-calf contact force and angle of between tibia and foot
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Fig.8 Relation of between thigh-calf contact force and joint

angle during HRS
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