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Application of fuzzy logic in determining shale brittleness
Mehdi Torabi-Kaveh, PhD in Engineering Geology, Assistant Prof. in Geology department of Yazd University (Email:
m.torabikaveh@yazd.ac.ir)

Abstract:

During recent decade shale reservoirs are considered as a major gas resource. Evaluation of brittleness is an
important issue to employ hydraulic fracturing for gas production from these rocks. There are different indices
to evaluate brittleness, which are defined based on geomechanical and mineralogical properties of shales. In
most of cases, these indices often yield different estimates of brittleness. One of the known problems in existing
brittleness indices is the sharp boundary problem between different grades, which often ignore or
overemphasize those elements near the boundary of grades. A potential solution for such a problem is to employ
fuzzy set theory, which can easily be applied to soften the effect of sharp boundaries. This study attempts to
estimate brittleness of shale, incorporating both geomechanical and mineral properties simultaneously through
the fuzzy inference system. Three input parameters include ratio of uniaxial compressive strength to tensile
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strength, Young's modulus and a mineralogically-derived brittleness index, were applied as inputs of the fuzzy
model. The results showed that fuzzification and combination of the indices provide a reliable definition of
shale brittleness, demonstrating that the application of fuzzy inference system can be effectively applied to
predict brittleness better than other indices. While, the individual input parameters do not give reasonable
brittleness indices.

Keywords :( Shale gas production; Shale brittleness; Geomechanical and mineralogical properties; Fuzzy
inference system)
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