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The Inverse Analysis Method Based on Equivalent Inclusion
Method to Obtain Stress Field of Geomaterial

Toshihiro KAMEDA

Institute of Engineering mechanics and systems, University of Tsukuba

Abstract

An inverse analysis scheme based on an equivalent inclusion method, which makes it
possible to obtain a stress field from a displacement field and boundary conditions even if a
constitutive relationship is unknown, was developed. To apply this scheme to actual material,
an experiment using Toyoura sand was performed. A displacement field of the specimen was
measured by means of a digitized image of the specimen, which was obtained using the image
analysis method that can measure the field without contact.

Since it is necessary to obtain the mechanical properties of geomaterials to conduct a
numerical simulation of an earthquake, this method will be helpful to evaluate their mechanical
behavior.
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Fig. 1. Conventional analysis. Fig. 2. Inverse analysis with equiva-
lent inclusion method.
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Fig. 8. Strain field and boundary condition measurement.
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Fig. 4. Frame for experiment.
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Fig. 5. Specimen at 200N loading.

Fig. 6. Specimen at 400N loading.
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Fig. 7. Specimen at 600N loading.

Fig. 8. Specimen at 800N loading.
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Fig. 9. 0% at 200N loading.
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Fig. 13. 0y at 200N loading.
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Fig. 14. 0% at 400N loading.
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Fig. 15. 0% at 600N loading.
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Fig. 16. 0% at 800N loading.
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