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Abstract - This paper presents a hydraulic fracture propagation model to describe propagation more

realistically. In propagating the hydraulic fractures, we have used two criteria: maximum tangential stress to
determine the fracture initiation angle and whether a hydraulic fracture intersects a natural fracture. The model
was validated for the parameters relevant to fracture propagation, such as initiation angle and crossing ability
through natural fracture. In order to check whether a hydraulic fracture crosses a natural fracture, the model re-
sults on crossing state excellently matched with the experimental data. In the sensitivity analysis for direction
of maximum horizontal stress, frictional coefficient of fracture interface, and natural fracture orientation, the
results show that hydraulic fracture intersects natural fracture, and then, propagated suitably with theoretical
results according to fracture interaction criterion. In comparison of this model against vertical fracture ap-
proach, it was ascertained that there are discrepancies in fracture connectivity and stimulated reservoir volume.
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Fig. 1. Vertical fracture approach.
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Fig. 2. Refracted fracture approach.
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Fig. 3. Schematic diagram of fracture initiation.

Fig. 4. Schematic diagram of fracture propagation
crossing the natural fracture.
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Fig. 5. Example of an FDM cell system genera-
ted from microseismic data in a commer-
cial model.
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Fig. 6. Example of an FDM cell system genera-
ted from microseismic data in this model.
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Table 1. Comparison of the results obtained using
this model and experiment

Intersection| Max. horizontal | Experimental
angle(®) stress(psig) result Model result
90 2,000 Cross Cross
90 1,100 Non-cross Non-cross
75 2,500 Cross Cross
75 1,200 Non-cross Non-cross
45 2,500 Non-cross Non-cross
45 1,200 Non-cross Non-cross
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Fig. 7. Verification of fracture propagation accor-
ding to the fracture interaction criterion.
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Fig. 8. Basic fracture network.

Table 2. Results of fracture propagation for incli-
nation angle
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Angle (degree) Frac. 2 Frac. 3
Inclination angle («) 0 40 0 40
Initiation angle (6,) 0 21 0 21
Intersection angle () 81 49 85 66
Reinitiatioin angle (7) -16 - 10 -20

Table 3. Results of fracture propagation for fric-
tional coefficient

Angle (degree) Frac. 4 Frac. 5

Intersection angle (0) 65 67

Frictioinal coefficient (p)| 0.7 0.4 0.7 04

Reinitiatioin angle (7) 14 - 9 -
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Fig. 9. Fracture network system for inclination
angle of 40°.
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Fig. 10. Fracture network system for frictional co-
efficient of 0.4.
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Fig. 11. Fracture network system for different Fi-
sher’s constants ( x ).
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