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Abstract

The composite spring model is a commonly used method for predicting the in situ stress. However,
the model ignores the consideration of the anisotropy of the rock mass, which cannot reflect the
stress disturbance caused by the anisotropy due to local faults, fractures, and other factors. More-
over, the calculation of the tectonic stress term is based on the thin plate theory, which simplifies
the geological deformation and neglects the spatial variation of the geological mechanical para-
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meters. In this paper, the construction stress term of the conventional spring combination model
was optimized by using pre-stack elastic parameter inversion and refined tectonic interpretation.
A 3D tectonic reconstruction-based in situ stress prediction technology was proposed, which ana-
lyzed the geological mechanics and tectonic reconstruction from the perspective of structural mod-
eling. The residual tectonic stress component of the present-day stress was obtained, improving
the prediction accuracy of the model for in-situ stress. The results have good consistency with ac-
tual drilling, and the effectiveness of the proposed method was verified by application in a prac-
tical working area. This method has reference significance for shale gas exploration zone evalua-
tion, well deployment, post-drilling evaluation, and horizontal well design.
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Figure 1. Technical flow of 3D structural restoration method
E 1. ZHMERE R ERARRIZE
Table 1. Comparison table of geological parameters of wells in the study area
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Well_1 7+ 30.5 3.54 6.34 5.06
Well_2 Jt: 30 3.93 7.38 6.69
Well_3 # 30.1 3.80 5.7 4.18
Well_4 3+ 335 3.68 5 4.25
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Figure 2. Fine structure interpretation results in the study area
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Figure 3. 3D structural modeling model of the study area
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Figure 4. Geological grid model of the study area
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Figure 5. Pre-stack elastic parameter inversion planar graph. (a) Inversion plan of Young’s modulus in the study area; (b)
inversion plan of Poisson’s ratio in the study area
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Figure 6. Comparison of 3D structure restoration and leveling of the target layer
in the study area
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Figure 7. Expansion degree plan of the Wufeng-Longmaxi
Formation of the target layer in the study area
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Figure 8. Strain vector plan of Wufeng-Longmaxi Formation
in studyarea
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Figure 9. Maximum and minimum horizontal principal strain plan of the Wufeng-Longmaxi Formation in the study area. (a)
Maximum horizontal principal strain; (b) Minimum horizontal principal strain
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Figure 10. Maximum and minimum horizontal principal strain plan of the Wufeng-Longmaxi Formation in the study area. (a)
Minimum horizontal principal stress prediction plane; (b) Maximum horizontal principal stress prediction plane
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Figure 11. Comparison result of horizontal stress difference between old and new methods in the study area. (a) Horizontal
stress difference prediction of traditional method; (b) Horizontal stress difference prediction of new method)
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Table 2. Statistical comparison table of horizontal stress difference to fracturing in the study area
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Well_1 3 4225 14.8 19.95 K ok4%: 58 31.18
Well_2 3 4223 15.4 10.92 HRE%: 715 41.2
Well_3 3 4335.1 17.1 52.99 F4%: 60 1.2
Well_4 3 4065 18.3 64.45 T4 75 2
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