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Abstract

The analysis and evaluation of stress field characteristics constitute a critical component of deep
shale gas exploration and development, providing essential guidance for fracture prediction and
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well pattern deployment. Shale in the Sichuan Basin is widespread and shale gas resources are
abundant. Due to low porosity and low permeability of shale reservoirs, the hydraulic fracturing is
a key technology for the benefits development of shale gas resources. Rock mechanical parameters
and in-situ stress significantly influence fracture propagation. This study focuses on the Long-11
small layer in southern Sichuan basin. Integrating laboratory experiments and field logging data,
we calculated rock mechanical parameters and analyzed individual well stress characteristics. The
results indicate that the dynamic Young’s modulus of is 33.6~47.1 GPa, with a dynamic Poisson’s
ratio is 0.20~0.23. Static Young’'s modulus is 39.4~46.9 GPa, and static Poisson’s ratio is 0.25~0.28,
showing a good linear relationship between dynamic and static rock mechanical parameters. Using
the combined spring model, the maximum horizontal principal stress was calculated at 97~115 MPa,
with minimum horizontal principal stress at 77~99 MPa and vertical stress at 86~106 MPa. The
stress regime primarily exhibited strike-slip (61max > ov > ohmin), with the maximum horizontal prin-
cipal stress orientation being northeast (100°~120°). The study of rock mechanics parameters and
in-situ stress characteristics provide reliable technical support for oil and gas exploration and de-
velopment.
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Figure 1. Structural features of the Sichuan South Basin [4] (a) and distribution map of well locations (b)
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Figure 2. Direction of sample orientation and sampling
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Figure 3. Experimental results
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Figure 4. Dynamic and static rock mechanics parameter relationship
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Figure 5. The relationship between triaxial stress and burial depth
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