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Abstract

To address the difficulty of continuously characterizing interwell in-situ stress in shale reservoirs, the
Wufeng Formation-Longyi-1 submember in the W well area of western Chongqing was selected as the
study interval. Horizontal in-situ stress prediction was conducted using well-log, core experimental,
and prestack seismic data. Prestack simultaneous inversion was first applied to obtain P-wave velocity,
S-wave velocity, and density, from which Young’s modulus and Poisson’s ratio were calculated. A dy-
namic-to-static conversion relationship for Young’s modulus was established based on core experi-
mental data. Subsequently, the maximum horizontal principal stress, minimum horizontal principal
stress, and differential horizontal stress ratio (DHSR) were predicted using an elastic-parameter-con-
strained stress calculation method, and the results were validated using DFIT and core acoustic-emis-
sion data. The results show that the maximum horizontal principal stress ranges from approximately
82 to 128 MPa, mainly between 95 and 118 MPa, while the minimum horizontal principal stress ranges
from approximately 71 to 109 MPa, mainly between 80 and 100 MPa. The DHSR ranges from approxi-
mately 0.08 to 0.25, mainly between 0.12 and 0.21, exhibiting evident spatial heterogeneity. The spatial
variation in horizontal in-situ stress does not show a simple correspondence with structural burial
depth, and its heterogeneity is jointly influenced by overburden loading, rock elastic properties, frac-
ture compliance, and local structural conditions. Validation results show good agreement between the
predicted and measured/experimental stress values. The proposed approach enables continuous
characterization of horizontal in-situ stress from wells to interwell areas and provides a reference for
geological-engineering evaluation of shale reservoirs.
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Figure 1. Cross-well profile of wells W1-W2-W9-W7, Wufeng-Longyi-1 sub-member
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Figure 2. Fitting of dynamic Young’s modulus and measured static Young’s modulus
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Figure 3. Consistency between converted and measured static Young’s modulus
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Table 1. Experimental data of dynamic and static Poisson’s ratio for partial core samples
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Table 3. Comparison between predicted and measured horizontal in-situ stress in the W well area
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Figure 8. Structural characteristics map of the study area
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