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Joint moments and muscle forces during walking with sided load as
one of activities of daily living

Hyun Dong Kim*, Jongsang Son*, Han Sung Kim*, Youngho Kim*,
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Abstract

The trunk is inclined to the loaded side when carrying an object as one of activities of daily living.
As the reaction to this behavior the human body may be inclined to his/her trunk to unloaded side.
The present study investigated the biomechanical effects of weight variation for sided load carriage
during walking upon joint moments and muscle torques, through the tracker agent and joint driving
dynamic analysis. To perform the experiment one male was selected as subject for the study. Gait
analysis was performed by using a 3D motion analysis system. Thirty nine 14mm reflective markers,
according to the plug-in marker set, were attached to the subject. We used
BRG.LifeMOD(Biomechanics Research Group, Inc., USA), for skeletal modeling and inverse and joint
driving dynamic simulation during one gait cycle. In walking with a sided load carriage, the subject
modeled held the carriage with the right hand, which weighed 0, 5, 10, 15kg, 20kg respectively. The
result of this simulation showed that knee and hip in the coronal plane were inclined to the loaded
side and loaded side had larger moments as the sided load carriage was increased. On the other hand
thoracic and lumbar in the coronal plane had larger negative values as the sided loaded carriage was
increased. The thoracic and lumbar in the transverse plane also had larger values as the sided load
was increased. And the several muscles of loaded side were increased as increasing sided load. It
could be concluded that human body is adopted to side loaded circumstances by showing more
biologic force. These results could be very useful in analysis for delivery motion of daily life.
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Figure 1. Motion capture
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Table 2. Maximum value of right side muscle
force(N)

Okg Skg 10kg 15kg 20kg
Adductor 2.82E 2.97E 3.03E 3.06E 3.06E

magnus +01 +01 +01 +01 +01

Scalenus 9.72E 9.80E 9.82E 9.83E 9.85E

: anterior +00 +00 +00 +00 +00
Figure 3. Joint Driving Dynamic Simulation sternoclei 2.51E 2.57E 2.59E 2.60E 2.62E

domastio  +01 +01 +01 +01 +01
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1. Maximum value of joint torque(N-mm)

Okg Skg 10kg 15kg  20kg
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