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Accounting for the layered structure of the rock is of special significance for modeling
hydraulic fractures. In most cases, only the heterogeneity of stresses is used. However,
there are cases in which this may not be enough to obtain an accurate solution. The work
aims to develop an effective method to account both heterogeneities of elastic moduli and
stresses and imply it into the Planar3D model.

The efficiency of the solution is provided by considering layers as a chain-like system
[1, 2]. It is possible due to the fact that each layer has boundaries that are common with
only its two neighbours. This serves to find Green function applying Fourier transform
and sweep method for three very similar problems for layers without hydraulic fracture.
Finally, the problem reduces to the singular integral equation formulated only on the
boundary of the fracture.

The proposed method was successfully developed and tested. The results of using
Planar3D model with the developed method demonstrate the potential of the coupled
model. The time of calculation of the coupled model is not significantly higher, but the
results are different in some cases compared with the original Planar3D model. It is
shown that the opening of the final fracture may be different for the coupled and original
model. It may cause a bigger difference when accounting proppant flow in the fracture.
Comparison with results obtained by using the full three-dimensional model demonstrates
a good agreement, but the developed method takes much less time.
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