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Study on Stress and Time Effect of the
Permeability of Fractured Coarse Sandstone

Han Zeyu''”’, Wang Wei"'?*, Niu Qinghe''*’, Yang Jinpeng''*°, He Zhuoran'?*"’

(1. School of Civil Engineering. Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Structural Mechanics Behavior and
System Safety of Traffic Engineering, Shijiazhuang 050043, China;

3. Metal Mine Safety and Efficiency Mining Technology Innovation Center of Hebei Province, Shijiazhuang 050043, China)

Abstract; In order to explore the evolution law of the permeability of fractured rock mass with stress
and time after reservoir transformation by blasting and infiltration, this paper studied the evolution of
the permeability of single-fractured coarse sandstone and multi-fractured coarse sandstone under stress
and time through indoor experiments. The main results are as follows: Under the influence of stress and
time, the permeability of multi-fractured coarse sandstone is always higher than that of single-fractured
coarse sandstone, but its stress sensitivity coefficient is lower than that of single-fractured coarse sand-
stone under the influence of stress. Moreover, the same type of fracture coarse sandstone permeability
stress sensitivity coefficient has the relationship between pore pressure > confining pressure > axial
pressure. The permeability of single-fractured coarse sandstone decreases with the increase of axial pres-
sure and confining pressure, and increases with the increase of pore pressure. The permeability stress
sensitivity coefficient increases with the increase of axial pressure and pore pressure, and decreases with
the increase of confining pressure. The permeability of coarse sandstone with multiple fractures decrea-
ses with the increase of axial pressure and confining pressure, and decreases first and then increases with
the increase of pore pressure. The permeability stress sensitivity coefficient decreases with the increase
of axial pressure, while increases with the increase of pore pressure, and first increases and then decrea-
ses with the increase of confining pressure. In the seepage-time test, the permeability of single-fractured
coarse sandstone and multi-fractured coarse sandstone mainly evolved in three stages with time: The
first stage permeability decreased rapidly, the second stage slowly decreased, and the third stage tended
to be stable. In the first 24 hours, the permeability of single-fractured coarse sandstone decreased more
than that of multi-fractured coarse sandstone. Later, with the changes of time, the permeability of sin-
gle-fractured coarse sandstone and multi-fractured coarse sandstone gradually stabilized.

Key words: blasting and infiltration; stress; time; permeability; stress sensitivity coefficient



