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INTRODUCTION 
 
Estimation of side pressure influencing casings in complicated rheological condition in big depths forms the basis of efficie
reliable consolidation of the well walls and preparing of pipelines. It is known that before the drilling mine rocks are alw
initial strain state. As mine rocks are always under the pressure when determining their strain deformation state their initi
state has to be considered. When mass forces are not considered in plane deformation state, then strain state in a
of viscous –elastic medium being dependent on boundary conditions and its form does not depend on mechanical properties of the 
material. Let’s study strain –deformation state of the viscous
think that under initial stress, viscous-elastic body is subjected to plane deformation on 
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Here x,y-are plane coordinates; t- is time, u1, u
 
When deformation is small and mass forces are no
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ABSTRACT 

has been determined that when mass forces at plane deformation state aren’t  considered strain 
situation at any one-communication area of initial strain viscous 
given boundary conditions and its form doesn’t depend in mecha
Plane strain situation of viscous-elastic medium has been determined when boundary conditions 
obviously depend on time. 
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Estimation of side pressure influencing casings in complicated rheological condition in big depths forms the basis of efficie
reliable consolidation of the well walls and preparing of pipelines. It is known that before the drilling mine rocks are alw
initial strain state. As mine rocks are always under the pressure when determining their strain deformation state their initi
state has to be considered. When mass forces are not considered in plane deformation state, then strain state in a

elastic medium being dependent on boundary conditions and its form does not depend on mechanical properties of the 
deformation state of the viscous-elastic medium under initial stress by applying L

elastic body is subjected to plane deformation on OXY plane. Then

                                                                                                                                        

, u2, u3- are correspondingly displacements on x,y, z coordinates.

When deformation is small and mass forces are not considered equilibrium equations are as following:

                                                                                                                          ……………………….
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has been determined that when mass forces at plane deformation state aren’t  considered strain 
communication area of initial strain viscous –elastic medium depending on the 

given boundary conditions and its form doesn’t depend in mechanical properties of the material. 
elastic medium has been determined when boundary conditions 

This is an open access article distributed under the Creative Commons Attribution License, 
rovided the original work is properly cited. 

 

Estimation of side pressure influencing casings in complicated rheological condition in big depths forms the basis of efficiency in 
reliable consolidation of the well walls and preparing of pipelines. It is known that before the drilling mine rocks are always at 
initial strain state. As mine rocks are always under the pressure when determining their strain deformation state their initial strain 
state has to be considered. When mass forces are not considered in plane deformation state, then strain state in any one bond area 

elastic medium being dependent on boundary conditions and its form does not depend on mechanical properties of the 
elastic medium under initial stress by applying Levi theorem let’s 

plane. Then 

                                                                               ……………………….(1) 

coordinates. 

t considered equilibrium equations are as following: 

……………………….(2) 
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Here 
22211211

,,,   are components of strain tensor components. If to denote  initial strain tensor components as 
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Is balanced then 
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If to consider (3) in (2) 
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When medium is under initial strain the deformation is formed at the expense of stress change. That’s why physical relations are as 
following [2] 
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Here E is Young’s modulus;  Puasson coefficient. ),(tH is nucleus. 
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From physical relations we get 
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If to accept the following 
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then equality (6) is as following 
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When 0t  
 

63880             Abbasov Sakit Hasan and Aliyeva Sevda Yaqub, Determination of strain-deformation statein the meduiim of the initial strain condition 
 



as 0)0,,(
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Solution of homogenous equality is 0
1
y ;  that is  
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Then solution of homogenous integral equation (6) is: 
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If to consider (8) in (5), time equations have the following form; 
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Only one of the mutuality equations of deformation remains 
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From equation (4) 
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If to consider (9) in (10); 
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or if to consider (11) 
 

    0),(
0

22112211  
t

dtH                                                                     …………………………….(13) 
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If to consider that at the initial moment the material elasticity is subjected to elastic deformation and Levi relations are 
compensated, then 
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Equation (16) coincides with Levi equation. If to include Eri stress functions 
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then 0 . 
 
Thus, if not to consider mass-forces at plane deformation state, though strain situation at any one communication area of initial 
strain viscous-elastic medium depends on the given boundary conditions and boundary form it doesn’t depend on mechanical  
properties of the material. That is when homogenous initial strain sitiation not strains themselves, is considered  but their changes 
compensate Lame equations. 
 
Let’s determine stress-deformation state of viscous–elastic rocks in the initial  stress by the proved theorem. 
 
When gravitation force isn’t considered balance equations for rocks under the initial stresses will be as following in polar 
coordinates for the case symmetric to axis: 
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)3()3( , tr  are correspondingly radial and tangential stresses. 


P is infinite pressure of rocks. as the rocks are accepted viscous-

elastic physical relations can be as following: 
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)3()3( , tr  are correspondingly radial and tangential deformations in the rocks. E is Young’s modulus for rocks. 

 
 isPuasson coefficient for rocks; 
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As the task is symmetric: 
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geometric relations are as following: 
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)3()3()3( ,, rz UUU correspondingly are tangential, axial and radial directions displacements. 

 

As 03  )(

z , let’s accept the direction: 
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If to consider (23) in (18)  equations will be as following: 
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Considering initial stress state of rocks in viscous-elastic environment then not stresses themselves, but their difference will enter 
boundary conditions. 
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When stresses formed in the rocks are   determined, not stresses themselves but their (displacements) shifts correspond to  solution 
of  Lame task /1/ 
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By the help of equation (25) it is possible to determine contact pressure formed in the boundary. 
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Conclusion 
 
When boundary conditions are obviously dependent on time, that’s when volter principles don’t justify themselves, for one-
communication areas the method determining plane strain situation of viscous-elastic mediums has been given.Contact pressure in 
the boundary has been determined by the help of this proved method. 
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