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The Calibration Technique of Fabric and/or Stress State and the 

Microstructural-stability Analysis for granular materials 
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Abstract 

The microstructure continuum approach 
requires much less computation to derive an 
averaged constitutive relationship for an as-
sembly of particulate system.  Nevertheless, 
there are still some limitation on applying 
this approach to engineering problems. 
Among others, most micromechanics models 
idealize granular materials as mono-size and 
spherical particulate assembly. This idealiza-
tion, from time to time, is not even close to 
the conditions of a naturally deposited 
granular material.  The initial fabric and 
stress state of a material are also very diffi-
cult to determine.  This project will investi-
gate the calibration of the initial fabric and 
stress state of a granular material by em-
ploying a micromechanics constitutive model,  
an anisotropic wave probagation theory, and 
optimization techniques. Both numerical ap-
proach and genetic algorithm will be at-
tempted to obtain the optimized solution for 
the inverse problem of parameter calibration.  
Besides the calibration, a numerical proce-
dure combing micromechanics will be at-
tempted to analyze the microstuctural stabil-
ity of a domain made of granular material.   
This method is potentially useful for appling 
the micromechanics to geotechnical engi-
neering practice. 
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0 25 50 100 50 25 0 

 Pv(m/s) 223 262 286 299 267 251 201 

 P45(m/s) 188 230 268 290 280 260 165 

 Ph(m/s) 184 227 252 246 272 202 181 

 Svh(m/s) 136 172 188 197 197 168 121 

S45,h(m/s) 127 161 188 213 193 166 112 

 Shh(m/s) 118 149 167 209 174 156 108 

 Shv(m/s) 131 168 184 214 186 169 120 
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K0 0.44 0.424 0.438 0.476 0.768 
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