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Table 1 Statistical table of horizontal strain data

H= B (m) P (MPa) P, (MPa) S, (MPa) oy (MPa) o, (MPa) o,(MPa) 1000e 1000e,
L1 4266 90.7 41. 8 4. 11 96. 3 81.7 101.0 0. 48 0. 36
L2 4762 111.7 47.2 4.15 106. 7 86. 2 111.8 0. 64 0.41

4845 105.5 46. 9 3. 84 107.9 89.5 113.0 0.72 0. 46

Q3 4251 92.7 41.7 5. 14 98.5 85.7 100. 5 0. 48 0. 34
L17 3875 94.5 40. 2 3.48 86. 8 69. 4 91.2 0.31 0.25
L.20 3865 102.5 39.9 5. 18 84.9 70.0 90.7 0. 30 0. 25
L45 3880 99.1 39.3 4. 46 90. 2 70.1 91.3 0.31 0.25
L54 3952 94.7 42.1 2. 60 90. 9 70. 6 92. 6 0. 34 0. 26

3985 88.4 42.3 3. 97 90. 6 71.9 93.3 0. 35 0. 27

S222 3828 87.2 37.6 6.42 66. 8 60. 0 90. 3 0.31 0. 23

3794 89.7 37.2 4. 30 78.8 63.5 89.1 0. 26 0. 20

K5 1 R AR

R=0.915

3600 3800 4000 4200

4400 4600 4800 5000
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Fig. 1

The relationship between reservoir depth and horizontal strain
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Abstract ; Fracture pressure is one of the key parameters in drilling engineering,completion engineering and
hydraulic fracturing technology. Using logging data to calculate continuous formation fracture pressure is
the most commonly used method, but the effect of formation anisotropy is usually ignored by the conven-
tional method. To this end, the formation is considered as the transversely isotropic medium, and the
Young's modulus and Poisson’s ratio in the vertical and horizontal directions are obtained by calculating the
elastic stiffness matrix. By considering the relationship between vertical stress and horizontal strain,a novel
formula is derived to calculate the formation fracture pressure based on the relationship between depth and
strain. Finally, this novel formation fracture pressure formula is optimally programmed and applied to the
calculation of the formation fracture pressure in Block L. The comparison between the field measurement
results of formation fracture pressure and the logging prediction results shows that the measured formation
fracture pressure of hydraulic fracturing at 4,266m in Well L1 is 90. 5MPa, while the fracture pressure cal-
culated by the traditional method is 93. 5MPa (with a relative error of 5. 4% compared with the measured
results) ,and the fracture pressure calculated by the transversely isotropic method is 95. 4MPa (with a rela-
tive error of 3. 3% compared with the measured results). The accuracy of the formation fracture pressure
calculated by the new method is better than that of the formation fracture pressure calculated by the tradi-
tional method, which is applicable and comparable.

Keywords: Drilling engineering; hydraulic fracturing;fracture pressure;transversely isotropy;logging data;
stiffness matrix
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