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Abstract

The paper is aiming to represent the growth of a fracture to its final shape at a specific time. 2D
models i.e. KGD and PKN which most of the early hydraulic fractures were designed by applying
one of these models were analyzed, compared and their equations solved. Moreover a P3D model
is modified to give true 3D results. By assuming elliptical growth of the fracture and not the circu-
lar growth, a more realistic results generated. It is prudent to notice that the elliptic behavior
which the fracture growing is representing has changing parameters at any moment, means the
growth of a fracture in a specific period of time even in its simplest form does not obey a simple
mathematical equation. Programming using MATLAB to derive KGD, PKN and improved P3D mod-
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els and display visualized results.
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Figure 1. KGD constant height crack model
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Figure 2. The PKN constant height crack model
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Figure 3. 3D model of P3D fracture prediction
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Table 1. Material parameters
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Figure 4. KGD model fracture final shape
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Figure 5. PKN model fracture final shape
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Figure 6. PKN model fracture final shape
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Figure 7. PKN model fracture final shape
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Figure 8. Final shape of the MP3D model crack
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Figure 9. Pressure change and time curve predicted by the three models
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