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Fig.1 Comparison of simulated values and experimental values using gradient descent method
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Fig.3  Simulation of £=(p,q) surface using gradient descent method
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Identification of geo-material constitutive model using fuzzy system

SHI Xiu-song, CHENG Zhan-lin, WANG Lu-jun
(Key Laboratory of Geotechnical Mechanics and Engineering of The Ministry of Water Resources, Yangize River
Scientific Research Institute , Wuhan 430010, China)

Abstract; Fuzzy system is put forward for identification of geo-material constitutive model. According to the
choracteristics of geotechnical materials, the author designs the fuzzy system’s input and output variables, its
structural parameters and the corresponding algorithm. Then the fuzzy system is designed using gradient descent
method. Based on those, the author elaborates the modeling ideology on constitutive model using fuzzy system, and
also puts forward views on the appliance of other areas in geotechnical engineering. Then, the constitutive model of
rockfill material in increase path is simulated. After comparing with the experimental value, the results show that
the fuzzy system’s simulation of constitutive model in increase path has obtained good results. The simulated curve
of gradient descent method is relatively smooth and its approximation capabilities and generalization improves
significantly. Not only is the simulation approximate to test results, but also its £—(p,q) surfaces are smooth,

showing no over-fitting phenomenon.

Key words: fuzzy system; constitutive model ; gradient descent method ; rockfill material



