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Measurements and Characteristics of Surface Roughness of Fractured Rocks
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Abstract

The mechanical and hydraulic properties of rock fractures strongly depend on the surface
conditions. Two sets of apertures between the both surfaces of fractures were obtained by meas-
uring the surface roughness with a laser displacement meter. The apertures between matched
surfaces obeyed a normal distribution, and ones between unmatched surfaces a log-normal distri-
bution and so on. Flow through a fracture system with the obtained apertures was calculated
using the finite differential method. The results show that the effect of flow path tortuosity
on flow rates increases with increasing closure of the rough surfaces, This tortuosity causes
anisotropy in flow. In addition, it was indicated that the relationship between Q/Q. and dn/ o
is independent on the degree of surface correlation, where Q is a flow rate calculated consider-
ing path tortuosity, Q. one calculated using the arithmetic average of apertures, d. a mean
separation between the surfaces, and o the standard deviation of apertures,
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