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Highlights 

 Fully coupled hydro-mechanical analysis of porous rock masses with discrete 

fractures 

 Mechanical model for fractures considering their open, closed and sliding states 

 Fluid flow model considering along-fracture and normal-to-fracture flow without 

introducing additional DOFs 

 Indirect coupling with dynamic changing fracture conductivity and mechanical 

constitutive behavior 

 Implementation in NMM with non-conforming mesh 

 Verified accuracy, efficiency and applicability 
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