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Anthony Peirce: 
 

Mathematics at work in geomechanics: 
Why miners and oilmen should learn PDEs 
 

I will introduce some of the concepts used to develop models for fracture processes around mining excavations. 
I will demonstrate on a simplified model problem how analysis of the governing PDE enables the prediction of 
fractures around deep gold mines. While miners are intent on avoiding fractures, petroleum engineers have 
found it profitable to create fractures by injecting high-pressure fluids into reservoirs to enhance production. I 
will demonstrate how to formulate mathematical models of these hydraulically driven fractures and 
demonstrate some of the subtleties involved in their solution. 
 


