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Abstract: Given the TIV anisotropy characteristics of low porosity/permeability formations, the accurate calculation of
horizontal in-situ stress is essential for the perforation and fracturing designs of those reservoirs. In order to more accurately
and effectively calculate the horizontal in-situ stress of a TIV formation, considering the low-pressure characteristics of such
formation, the Bowers method was used to obtain the formation pore pressure. Then, the array acoustic logging data was used
to obtain the anisotropic rock mechanical parameters (the vertical/ horizontal Young’s modulus of elasticity and Poisson's
ratio) of TIV formation. Considering the influence of bedding plane occurrence on horizontal in-situ stress, the traditional Sn
model was improved and a new calculation model for the horizontal in-situ stress of TIV formation was established. The
horizontal in-situ stresses of the TIV formations in the Chang 6, Chang 7 and Chang 8 sections of the Heshui area of the Ordos
Basin were calculated by this new model. The maximum relative errors between the calculated and the measured
maximum/minimum horizontal in-situ stresses were 8.70% and 7.86%, respectively, which were smaller than those of in-situ
stresses calculated by Sn model. The results showed that the horizontal in-situ stress calculated by this new model was more in
line with the variation laws of the vertical and horizontal distributions of the actual in-situ stress, which could provide a more
reliable reference for the hydraulic fracturing design of tight oil reservoirs.
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Fig. 1 Relationship between the strata developed with
tilted bedding or layer interface and the geodetic co-
ordinate system and layered coordinate system
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Fig.2 The conversion relationship for the in-situ stress
components of tilted bedded stratum
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Table 1 Comparison of the measured and calculated values of the maximum/minimum horizontal in-situ stresses

IR M T 1/MPa SO M AR R, % S/ NVKPHS T 1/MPa /KRN AR R 22, %
Jrm S PR SntFA R SnfsHl S TR Snf A B Snfiy
1637.00 30.14 32,64 32.61 8.28 9.09 23.88 2510  20.02 5.11 16.16
1664.00 36.04 37.06 36.20 2.84 0.44 29.12 2851 2231 2.09 23.39
167640 37.89  38.68 3278 2.08 13.49 3102 2976 19.61 4.08 36.78
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1780.90 4048 4128 3672 1.97 9.29 30.58 3175 2021 3.83 33.91
1787.00 3389 3578 44.78 5.55 32.13 2572 2752 2749 7.00 6.88
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