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Purpose. To determine the patterns of stress-strain 

state of the frame and anchoring of the dismantling 
roadway when approaching the stoping. 

Methodology. We have used the approved method of 
computer simulation by the finite element method. To 
fulfill the task we have created the three-dimensional 
model of layered rock massif taking into account real 
physical and mechanical characteristics of each lithologic 
layer according to the geological survey which had been 
carried out near the dismantling drift of the mine “Step-
naya”. We have installed frame and anchor support in the 
roadway according to the requirements of the timbering 
standard. We have modeled step by step approaching of 

the working face. The computational experiment has 
been carried out in four stages at different distances from 
the working face to the drift. 

Findings. We have analyzed the stress-strain state of 
the mounting system and established the regularities of 
the redistribution of stresses in the frame and anchoring 
support under changing distance from the working face 
to the roadway. The areas of stress concentration where 
the elements fastening system is prone to buckling failure 
has been defined. 

Originality. We have established the influence of the 
distance to the working face on the stress-strain state of 
the elements of the fastening system of the dismantling 
roadway. 

Practical value. The obtained results might be used 
for substantiation of the parameters of the fastening system 
of mine roadways in the area of influence of the stoping. 

Keywords: stoping, demolition drift, computational 
experiment 
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Abstract. Serious borehole instability occurs frequently during drilling in shale gas reservoirs. Shale gas 
reservoirs are featured by tight matrix, well-developed micro-fissures and laminations, and their peculiar mechanical 
properties are different from those of ordinary tight sandstones or carbonates. Thus, implementing correlative studies 
is of great significance to drilling and subsequent reservoir stimulation. Rock mechanical tests are performed to gas 
shale from south of China by the MTS-816 Rock Test System. The variation of rock mechanical properties with the 
angle between axial stress and the bedding plane normal (coring angle) is analyzed by the laboratory tests and a 
failure criterion is verified and applied to determine the strength of gas shale. The shale strength decreases first and 
then increases with the increasing of coring angle. It gets the maximum value with the coring angle of 0° and gets the 
minimum value with the coring angle of about 60°. The Young’s modulus and Poisson’s ratio increase with the 
increase of coring angle. Besides, the borehole stability model of shale gas well is established by combining 
transverse isotropic constitutive model and the continuously variable cohesion strength criterion. The collapse 
pressure is lowest when drilling to the maximum horizontal stress direction and reaches its maximum when drilling 
to the minimum horizontal stress direction. 

Key words: shale gas; rock mechanics; anisotropy; failure criterion; coring angle; borehole stability 

Introduction.5Increasing fuel prices, the eminent fear of 
the limited conventional energy resources, and the projected 
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growth of heavy industry have placed great pressure on 
energy supplies. As a typical representative of 
unconventional resources, shale gas has attracted increasing 
attention in recent years [1]. According to an official report 
from the Energy Information Administration (EIA), the 


