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Purpose. To determine the changes of rock stress-

strain state caused by constructing the assembly 
chamber and creating the excavation behind the 
longwall. Additional goal is to develop techniques for 
calculating the bearing capacity of assembly chamber 
support and consider the rock pressure increasing at 
the moment when longwall starts moving from the 
preparatory face. 

Methodology. Stresses and displacements in rocks 
around assembly chamber and preparatory face are de-
termined by finite element method based on elastoplastic 
deformation model. The procedure of strain accumula-
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tion is implemented at the sequential change of cavity 
size. Failure zones are determined according to the Hoek-
Brown strength criterion. Mathematical statistics meth-
ods are used to build general regularities. In particular, 
the nonlinear estimation method combining the multiple 
regression and variance analysis is used. 

Findings. Multi-variant calculations of rock stress-
strain state are made for different values of rock strength, 
coal seam thickness, mining depth and excavation size as 
well. The results are generalized for different geological 
conditions. The failure zone height and excavation con-
tour displacements are represented as a function of fac-
tors mentioned above. 

Originality. The new regularities of strain increasing 
and failure zone spreading in rocks around the excava-
tions are obtained considering the moment when the 

plough longwall starts moving. The formulas for deter-
mining the basic geomechanical characteristics are de-
rived to design excavation support under various mining 
and geological conditions. 

Practical value. The set of formulas determining the 
main geomechanical characteristics gives a simple tech-
niques to calculate the necessary support capacity. It is 
the background for developing the standards of assembly 
chambers designing under conditions of the Western 
Donbass. 

Keywords: assembly chamber, plough longwall, 
stress-strain state 
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