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Analysis of Relationship between 2-D Fabric Tensor Parameters and
Hydraulic Properties of Fractured Rock Mass

Jeong-Gi Um*, Jisu Han

Abstract As a measure of the combined effect of fracture geometry, the fabric tensor parameters could quantify
the status of the connected fluid flow paths in discrete fracture network (DFN). The correlation analysis between
fabric tensor parameters and hydraulic properties of the 2-D DFN was performed in this study. It is found that
there exists a strong nonlinear relationship between the directional conductivity and the fabric tensor component
estimated in the direction normal to the direction of hydraulic conductivity. The circular radial plots without
significant variation of the first invariant (Fo) of fabric tensor for different sized 2-D DFN block are a necessary
condition for treating representative element volume (REV) of a fractured rock mass. The relative error (ER) between
the numerically calculated directional hydraulic conductivity and the theoretical directional hydraulic conductivity
decreases with the increase in Fy. A strong functional relation seems to exist between the Fy and the average block
hydraulic conductivity.
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Table 1. Summary of fracture geometry parameter values for
the generated DFN systems (Han and Um, 2015)

DFN Orientation L

1D (degrees) i o?
SET 1-1 45 & 135 2 0.8 1.6
SET 1-2 45 & 135 2 1.5 2.0
SET 1-3 45 & 135 2 2.0 1.5
SET 1-4 45 & 135 4 0.8 1.6
SET 1-5 45 & 135 4 1.5 2.0
SET 1-6 45 & 135 4 2.0 1.5
SET 2-1 60 & 120 2 0.8 1.6
SET 2-2 60 & 120 2 1.5 2.0
SET 2-3 60 & 120 2 2.0 1.5
SET 2-4 60 & 120 4 0.8 1.6
SET 2-5 60 & 120 4 1.5 2.0
SET 2-6 60 & 120 4 2.0 1.5
SET 3-1 75 & 105 2 0.8 1.6
SET 3-2 75 & 105 2 1.5 2.0
SET 3-3 75 & 105 2 2.0 1.5
SET 3-4 75 & 105 4 0.8 1.6
SET 3-5 75 & 105 4 1.5 2.0
SET 3-6 75 & 105 4 2.0 1.5

note: d=plane density (#/mz/set), L =gamma distributed trace
length (m), u=mean, o = variance
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Fig. 1. Comparison between directional block conductivity (k(p)) and connected fabric tensor component (CFTC) for different

block sizes of selected DFN systems
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(CFTC) and normalized directional hydraulic conductivity
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