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Purpose. To estimate changes in the fractured rocks 
permeability caused by the disturbances in the stress-strain 
state of rocks appeared during driving of an underground 
excavation. The studied site is a local zone in rock mass 
around a horizontal working at depths down to 900 m, 
which is characteristic for ore deposits of central part of 
Ukraine. 

Methodology. A method of estimation of permeabili-
ty of fractured rocks around underground excavations 
was developed. It was based on numerical simulation of 
the stress-strain state of rocks and allows calculating hy-
draulic conductivity according to fracture parameters. 
The model was verified in the mining and geological 
conditions of Pivdenno-Bilozerske deposit. The devia-
tions in hydraulic conductivity up to 2–3 times from the 
mean undisturbed value were established. They depend 
on fractured rock parameters such as tilt angle and dis-
tance between joints. The more significant changes were 
predicted for tilt angle of 45°, with extension of these 
zones reaching 3–5 excavation radiuses. 

Findings. The nature of changes in the active zone of 
fractures at different depths, rock properties and parameters 
of joints such as length, the disclosure value, the distance 
between joints, tilt angle have been investigated. Permea-
bility changes both within the mined out zone and around 
the single excavations are of practical interest. However, the 
local excavation impact on shaping the field permeability 
has not been investigated properly yet. 

Originality. Numerical modeling of the stress-strain 
state was used in analysis of local changes of fractured 
rock permeability in the zone around underground exca-
vations of circular cross section at different fracture in-
clination angles. 

Practical value. More exact values of conductivity in 
the zone affected by underground excavation allow for 
more reliable predictions of the hydrodynamic behavior 
in mined out rocks in the mines to be flooded. 

Keywords: rock massif, permeability, underground 
excavation, stress-strain state, hydraulic conductivity, 
fracture system, numerical modeling 
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