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Finite Element Contact Stress Analysis of the
Diabetic Foot and Orthosis -

a Two-Dimensional Analysis

Weng-Pin Chen, Yueh-Yun Hsieh, Fuk-Tan Tang*

Department of Biomedical Engineering, Chung-Yuan Christian University
*Department of Rehabilitation Medicine, Chang Gung Memorial Hospital

The objective of this research is to utilize the finite element method to analyze the contact stress
between a diabetic plantar and the orthosis used in treating ulcers. It is desirable to understand the
stress distributions between the plantar and the ordinary insole or the total contact insole made of
three different insole materials. In this research, finite element models of the foot in contact with an
ordinary insole and with a custom total contact insole were built and a commercial finite element
analysis package - MARC was used to investigate the contact pressure distributions at the plantar.
Deformable contact bodies were used to simulate the contact behavior between the foot and the
orthosis. Five different loading stages in the mid-stance phase were considered and the pressure
distributions in the foot-regular insole interface and the foot-total contact insole interface were
compared. Results showed that peak stress reduction of 57.78%, 53.57%, 83.70%, 85.79%, and
84.82% were found in each of the loading phases. The results from this research can provide
valuable information for orthosis designers and makers for diabetic patients.( J Rehab Med Assoc
ROC 1997; 25(2): 139 - 148)
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