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Abstract—In this paper we propose a solution of 
vertical and torsional vibrations of a viscoelastic 
half-space when to apply the ideas of complex 
elastic module. The equations of motion of a 
mechanical system is obtained based on the 
principle of d'Alembert. 
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Introduction. 

Fluctuation in the base is one of the main problems 
that have comprehensive technical applications, such 
as: foundations under the walls, various types of 
construction of pavements and airfields etc. Vertical 
and torsional oscillations of an elastic half-space, it 
was decided in [1,2]. In this paper we propose 
solutions vertical and torsional vibrations of a 
viscoelastic half-space when to apply the ideas of 
complex elastic module [4]. Estimated work deals with 
the problem of dynamic collaborative design with a 
base under seismic actions. Seismic waves propagate 
from the level mountain range through the layered 
medium in the direction of the design [5,6,7,8].  

Statement of the problem. 

The propagation of shear waves through the 
layered medium [3]. Focuses on the extreme case of 
vertically propagating transverse action of seismic 
waves, their reflections and transitions through a 
layered soil medium. The equation of motion of the 
wave propagation named as follows:  



 G
c

z
c

t










,0

2

2
2

2

2

 (1) 

 

where G - shear modulus; - density of the 
material. Solution of the differential equation (1) [1], 
we can write the following  
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At the boundary z = 0:      ,, 21 tftfto 
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Developed solutions to the n - layer system in the 
liver study changes over time coming and going 
waves from layers of granules on the rock and on the 
surface of the soil. For one-layer and two-layer system 
solution adapted to the computational point of view, 
less difficult version, in which we study the time 
variation of the oscillation at the rock mass, and on 
the surface of the soil. Building structure - rigid 
foundation under the current horizontal seismic 
movement developed two versions. In the first 
oscillation rigid foundation is solved classic methods, 
i.e. separately under loading seismic acceleration on 
the surface of the soil by the ratio  
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The second version is that the load of seismic 
acceleration and actions are taken into account of 

 tx  ,secondary reflected unrest in soil medium, due 

to variations in the structure. Solution of fluctuations 
foundation by using equations  
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where 22211211 ,,, kkkk  - damping coefficients; 22211211 ,,, CCCC  - coefficient of rigidity. Equation (3) is a 

linear equation and analytical way easily solved. The calculation results are presented in the table. 

 310uм  
110мu  смu /  410град  

0,30 

0,15 

0,0 

0,206 

0,198 

0,210 

0,047 

0,058 

0,079 

0,238 

0,256 

0,288 

0,128 

0,136 

0,146 

 

 For the numerical solution and used the following 
initial data 

.5;005,0;005,0 max  jct   

Conclusions. 

Thus, in the work to develop a method for 
calculating multi-layer foundation under dynamic 
stress.  
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