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Non-Darcy seepage rev and non-Darcy coefficient tensor in fracture network

NIU Yulong'?, WANG Yuan'’, YU Ke'’, FENG Di'’
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China;
2. China Three Gorges Corporation, Beijing 100038, China;
3. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: The theory of fracture network seepage is initially established on the basis of the cubic law
obeyed by fracture seepage, while non-Darcy seepage in fractures exists more widely. Therefore, the re-
search on non-Darcy seepage characteristics of fracture network has more engineering application prospect .
In this paper, the linear element method based on the cubic law of single fracture is improved to calculate
non—Darcy seepage in fracture network. Then it is applied to the study of non—Darcy seepage characteristics
of fracture network generated by measured fracture data. The results show that the equivalent permeability
coefficient tensor calculated by improved linear element method model and Forchheimer’s law is consistent
with those calculated by linear element method model and Darcy’s law. For the same fracture network, the
seepage REV determined by the equivalent non-Darcy coefficient tensor is larger than that by the equiva-
lent permeability coefficient tensor. The principal axes of the equivalent permeability coefficient tensor and
the equivalent non—-Darcy coefficient tensor are the same, but the long axes between them are perpendicu-
lar to each other.

Keywords: fracture network; line element model; non-Darcy seepage; REV; non-Darcy coefficient tensor
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