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linear hydraulic fracture mechanics (LHFM): namely, linear elastic fracture
mechanics and smooth parallel plates lubrication fluid flow inside the
propagating fracture. We relax these hypotheses and investigate in details the
growth of a plane-strain hydraulic fracture in an impermeable medium
accounting for a rough cohesive zone and a fluid lag. In addition to a
dimensionless toughness and the time—scale of coalescence of the fluid and
fracture fronts governing the fracture evolution in the LHFM case, the
solution now also depends on the ratio between the in—-situ stress and material
peak cohesive stress and the intensity of the flow deviation induced by
aperture roughness (captured by a dimensionless power exponent). We show that
the solution is appropriately described by a nucleation time-scale, which
delineates the fracture growth into three distinct stages: a nucleation phase,
an intermediate stage and late time stage where convergence toward LHFM
predictions finally occurs
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