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MOTIVATION AND GOALS

Enhanced Geothermal Systems (EGS) constitute a large renewable energy source for electricity production.
— Hydraulic stimulation in deep dry rock to reactivate existing fractures by injecting pressurized water

— Understand better the mechanisms of hydraulic fracturing for EGS: induce shear failure in Barre granite

APPROACH
Interaction between hydraulic fractures and pre-existing, non-pressurized flaws
Identification of shearing under different flaw geometries and loading conditions
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CRACKS AND GRAIN STRUCTURE FROM HYDROFRACTURING TO
— Visible crack propagation is highly influenced by the HYDROSHEARING
large grains in Barre Granite — ldentification of crack scenarios

— Micro-cracks develop in the form of white areas in shear
fracture process zone
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Scenario 1 Scenario 2 Scenario 3
Vertical flaws Inclined flaws Inclined flaws
Vertical tensile crack | Type 2tensilecracks | Type 2 shear cracks
Direct coalescence  [No coalescence (cat. 1)|  Direct coalescence

(cat. 3)

— Shear failure under a combination of biaxial
external stress and hydraulic pressure: dilatancy,
en echelon crack patterns and sliding
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