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  Pore fluid pressure in the geological formation at 
depth varies spatially and temporarily. Elevation of pore fluid pressure 
produced by natural or anthropogenic processes leads to extremely low 
normal stress conditions, where open-mode extension fractures or 
extension-shear hybrid fractures are formed. A series of triaxial extension 
deformation experiments under pore-fluid-pressure controlled conditions 
were conducted on porous Berea sandstone and impermeable Carrara 
marble to understand the effects of pore fluid pressure on extension-shear 
mixed-mode fractures. Fracture strength generally increases with 
effective maximum principal stress (s1'), and the transition of extension-
dominant to shear-dominant fracture occurs at s1' = ~ 30 MPa for Berea 
sandstone and s1' = ~ 50 MPa for Carrara marble. All the saturated or 
pore fluid pressure-controlled Berea sandstone specimens exhibit lower 
fracture strength than dry samples, and the difference is distinct when the 
minimum principal stress is tensile (i.e., s3' < 0). On the other hand, the 
fracture strength of pore fluid pressure-controlled Carrara marble is 
greater than that of dry samples. This implies that various microscopic 
deformation mechanisms, including subcritical crack growth and 
dilatancy hardening, which are largely dependent on rock types and 
properties such as porosity and permeability, control the formation of 
extension-shear mixed-mode fractures under elevated pore fluid 
conditions.
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