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Abstract: In recent years, the exploration and development of coal-rock gas has successfully broken through the "deep forbidden zone",
which has brought China's coal-rock gas industry into a new development stage. The enrichment laws of deep coal-rock gas and the ultra
large scale reservoir fracturing with "one thousand cubic meters of sand, ten thousand cubic meters of fracturing fluid" are in sharp contrast
to the enrichment laws and exploration and development technologies of middle and shallow coal-rock gas, highlighting the special
characteristics of deep coal-rock gas in accumulation, enrichment and exploitation. In order to further determine the vertical distribution of
the geology-engineering sweet spots favorable for the enrichment and reservoir stimulation of deep coal-rock gas and promote the geology-
engineering integration development of deep coal-rock gas, this paper takes the deep coal-rock gas in North China as the research object
to quantitatively characterize the self-sealing property of coal reservoirs based on the concept of over consolidation ratio (OCR) in rock
mechanics and evaluate the enrichment conditions of deep coal-rock gas and the fracability of coal reservoirs. Tthe following results are
obtained. First, the OCR can reflect the dynamic evolution characteristics of the self-sealing property of coal reservoir, and it is in a coupling
relationship with the burial depth of coal reservoir. Second, the greater the burial depth, the smaller the OCR of coal reservoir, and the
stronger the self-sealing ability of coal reservoir, which is beneficial to the enrichment of coal-rock gas, but increases the difficulty in the
fracturing stimulation of coal reservoir. Otherwise, the smaller the burial depth, the greater the OCR of coal reservoir, and the weaker the
self-sealing ability of coal reservoir, which is not conducive to the preservation of coal-rock gas, but facilitates the fracturing stimulation
of coal reservoir. Third, the coupling relationship between OCR and burial depth of coal reservoir reveals a depth range that is beneficial to
both coal-rock gas enrichment and coal reservoir stimulation. This depth zone is a geological-engineering sweet spot zone of deep coal-rock
gas. In conclusion, the depth limit of geological-engineering sweet spot determined on the basis of OCR can provide reference and guidance
for the implementation of geology-engineering integration of deep coal-rock gas with similar geological background conditions, and is
conducive to the high-quality development of coal-rock gas industry.

Keywords: Deep coal-rock gas; coal-rock gas accumulation; Preservation condition; Mechanical properties; Fracability; Over consolidation
ratio (OCR); Geology-engineering integration
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