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Load dependences of parameters for walking
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Meiji University of Oriental Medicine

Abstract

Purpose
We try to investigate theoretically and experimentally the load-dependence of parameters for walking, such
as walking velocity, step-width and the number of steps per unit time. This investigation is aimed to
analyze the action of human walking carrying baggage.
Method and Results
The volunteers aged over 22 and 58 years old walked 400m track carrying load ranging from 1 to 25kg,
and the time for 400m walking and number of walking steps are measured. From these data the above
parameters for walking are obtained as a function of load. The walking velocity and step-width decrease
as the load increases except small number of exceptions, while the number of steps per unit time does not
show definite load-dependence, that is, it increases in one case, or decreases in another case depending
on the volunteer.
Discussions and Conclusion
We try to interpret the above experimental results by applying two assumptions on the action of walking.
The first is that the energy necessary to continue the walking lies mainly in the work done against the
friction between the ground and foot. The second is that the center of mass of human body is lowered
by applying the load, because the load is supported near the waist. The first assumption enables us to
estimate the walking velocity as a function of the load, the result of which indicates that the walking
velocity decreases with the load. Above two facts coincide with the experimental results. The experimental
result, the step-width decreases with the load, is directly verified by the second assumption, because the
step-width is nearly proportional to the height of center of mass of human body. The number of steps per
unit time is determined by step-width/walking velocity. In this case the sign of load-dependence depends on
the volunteer, because it is related to the ratio of two load-dependence for step-width and walking velocity.
This fact also coincides with the experimental result.
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