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Investigating the micromechancis of granular materials using machine learning methods
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There is a dearth of machine-learning investigations of the micro-mechanics of granular soils. The micro-mechanics deals with the mechanics of granular materials 
at the micro-scale (often particle scale) or meso-scale and is contrasted with the macro-mechanics which focuses on the macro-scale behavior measured at the 
laboratory sample scale or field scale. In this talk, a poineering investigation of the contact force chains (CFC) in quasi-statically sheared granular materials using 
machine learning methods is conducted. an artificial neural network (ANN) based on discrete element method (DEM) simulation data is developed and applied to 
predict the anisotropy of CFC in an assembly of spherical grains undergoing a biaxial test. Five particle-scale features including particle size, coordination number, 
x- and y-velocity (i.e., x and y-components of the particle velocity), and spin which all contain predictive information of the CFC are used to establish the ANN. 
The results of model prediction show that the combined features of particle size and coordination number have a dominating influence on the CFC estimation. 
An excellent model performance manifested in a close match between the rose diagrams of CFC from the ANN predictions and DEM simulations is obtained. In 
addtion, some preliminary results of the prediction of the constitutive response of granular materials using the machine learning method are also presented. 
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