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In this work, we consider thermo and poroelasticity problems in fractured porous media. Mathematical
models are described by the coupled system of equations for temperature (pressure) and discplacements
[1]. For the fractured media, we can consider two cases: (1) high conductive fractures and (2) low
conductive fractures [2]. For the first case with highly conductive fracture, we can use DFN model for
weak discontinuity of the solution, and for second case with low conductive fractures, we obtain model
with strong discontinuity of the tenperature or pressure. For discplacements, we also have strong
discontinuity and set interface condition on the fractures. For small scale fractures in poroelastic
model, we use dual porosity model, and for the thermoelasticity problems, dual continuum approach
can be used for the heat transfer in porous media [3]. We consider two types of the fractures: (1)
connected fracture network and (2) unconnected small fractures. For unconnected fractures, we can
use numerical homogenization techniques and compute effective properties of the media for solution
system on the coarse grid [4]. For a connected fracture network, numerical homogenization describes
with error a large-scale scale model, so multiscale methods can be used. [5, 6].

This work was supported by the Russian Foundation of Basic Research project No. 17-01-00732a
and mega-grant of the Government of the Russian Federation No. 14.Y26.31.0013.

Crmmcok aurepaTyphl

[1]

2]

3]

4]

5]

[6]

AFE Kolesov, Petr N Vabishchevich, and Maria V Vasilyeva. Splitting schemes for poroelasticity and
thermoelasticity problems. Computers & Mathematics with Applications, 67(12):2185 ,2198, 2014.

Vincent Martin, Jyrome Jaffre, and Jean E Roberts. Modeling fractures and barriers as interfaces
for flow in porous media. SIAM Journal on Scientific Computing, 26(5):1667-1691, 2005.

GI Barenblatt, Iu P Zheltov, and IN Kochina. Basic concepts in the theory of seepage of homogeneous
liquids in fissured rocks [strata]. Journal of applied mathematics and mechanics, 24(5):1286-1303,
1960.

NS Bakhvalov and GP Panasenko. Homogenization in periodic media, mathematical problems of the
mechanics of composite materials. ed: Nauka, Moscow, 1984.

Akkutlu, 1.Y., Efendiev, Y., Vasilyeva, M. and Wang, Y. Multiscale model reduction for shale gas
transport in a coupled discrete fracture and dual-continuum porous media. Journal of Natural Gas
Science and Engineering. In Press

Yalchin Efendiev and Thomas Y Hou. Multiscale finite element methods: theory and applications,
volume 4. Springer Science & Business Media, 2009.

*North-Eastern Federal University, Yakutsk, Republic of Sakha (Yakutia), Russia
TNEFU, Yakutsk, Republic of Sakha (Yakutia), Russia



