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2018.The age-related profile of wave- and
granular flow behaviors in fractured
granular media. We have studied water-
transport processes and aging in a 3D
heterogeneous fracture system. Wave
propagation velocity and water flow on the



fracture surface at different times was
studied using the wave-stick and the
granular transfer point methods. The
fracture surface was dominated by parallel
highly permeable channels of different
length and width. Direct measurement of
mass transport across the fracture cross-
section revealed that the onset of flow in
the fractures occurs in a permeable fault
zone at a distance of approximately 150
mm from the fracture tip. The time
evolution of the scale-dependent
permeability and the fracture propagation
velocity along the profile indicate that the
front is constantly advancing. The spread
of flow through the fracture is
characterized by a Gaussian distribution
with a characteristic length of 200 mm and
a characteristic width of 60 mm. The
analysis of wetting properties and
horizontal permeability of the fault zone,
revealed by the measurement of mass
transport, showed that the system is
permeable to water in a permeability band
of length approximately 1.5 mm and width
approximately 0.5 mm. This band is
characterized by an exponent of alpha
approximately 1.5. The distribution of the
scale-dependent permeability of the
fracture zone was found to be very similar
to that obtained for the invasion front and
the large drop-over pit of the fracture
surface. The porosity of the wet zone was
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