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ABSTRACT 

In the article,  was stressed about the height of the lateral surface of the foundation and the mechanical 

properties of the ground, in it have a great influence on the vibrations of the foundation,Since the influence of 

the lateral surface on the vibration of the foundation depends on the type of wave acting on the structure, the 

movement of the foundation under the action of waves parallel to the ground level and at a certain depth from 

the ground was investigated, the change in the wavelength according to the results obtained does not affect the 

nature of the change in the graphs over time. Increasing wavelength has been found to reduce foundation 

displacement. 
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The process of interaction of the foundation with the ground is of particular importance in the study of 

the dynamics of structures whose foundations are placed on a certain depth of the ground environment. The 

following important practical conclusions were drawn from theoretical and experimental studies of the dynamics 

of the foundations filled with soil on the lateral surface [1-4].. The height of the lateral surface of the foundation 

and the mechanical properties of the buried soil have a great influence on the base oscillations. The effect of the 

lateral surface on the base vibration depends on the type of wave acting on the structure. In this regard, we 

consider the wave motion of a foundation with a cross-section O1O2K1K1 perpendicular to the Oz axis parallel to 

the ground level and at a depth h to the ground. Here, the xOy coordinate system with the coordinate head at 

point O1 is located on the surface of the base section. Suppose that the propagation front of a longitudinal wave 

acts parallel to the lower (horizontal) surface of the foundation (Fig. 1). The displacement of the soil particles 

behind the wave front is directed only along the axis, its law of change )( 000 xtcuu   represented by the 

formula, here 0c  - the velocity of propagation of the longitudinal wave in the ground environment. As a result 

of the interaction of the longitudinal wave with the base in Fig. 1 1/ dh  when 0/0 cdt   the 

wavelength diagram formed in the time interval is given. In the figure, the initial flat wave front acting on the 

foundation OO  two primary as a result of interaction with the foundation 1OA  and 2OA  secondary 

diffraction longitudinal at the flat longitudinal fronts and at the corners of the foundation 11 BA  and 22 BA , 

transverse 11DC  and 22 DC  two-dimensional wave fields, as well as a flat one-dimensional wave field 

reflected from the base 2121 BBEE  is formed. The law of motion of the foundation in the vertical direction 

)(0 tv  In this case the law of superposition and area 00 xO  Given the symmetry with respect to the axis, the 

ground displacements in the wave field in the left corner of the foundation can be written as follows.     

In the diffraction field ),,()( 00 tyxuxtcuu dif , ),,( tyxvv dif        (1) Outside the 

diffraction field dOOA 11  in the field )( 00 xtcuu  , 0v            (2) 
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Outside the diffraction field 2121 BBEE  in the field )()()( 000000 xtcvxtcuxtcuu  ,   0v                                                             

(3) 

         

Figure 1. Scheme of wave interaction of the foundation of the structure 

We model the ground on which the foundation is located on the basis of an environment consisting of a 

two-component “solid particles + liquid” system. In the simplest case, we assume that the displacements of the 

two components are the same, that the mechanical properties of the soil can be expressed by the Lame 

coefficients of the solid particles and the modulus of compression of the volume of the liquid. In this case its 

mechanical parameters are the Lame coefficients given according to the works [3, 4]  , N  and the modulus of 

change of volume of the fluid R  represented by the following formulas 

12   Nk , N ,    00mRR                            (4) 

maR /0

2
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0

0
aRmK

mK


 ,   

0

1
K

K
ma   

  and N - solid, 0R - of the liquid Lame coefficients compression modulus for volume particles, m - porosity, 

K - solid particles, h- modulus of volume deformation of the medium, 0K - modulus of volume deformation of 

a single porous solid-particle medium. 

(4) formulas are parameters that determine the mechanical properties of the porous medium, which 

determines the resistance of the soil to external forces in an environment consisting of a mass of liquid and solid 

particles. If the porosity of the medium is zero ( 0m )  (4) we obtain the following equations from the 

formula 0KK   ,  0a , 10  , 01  . 0R  The value of a porous 1m  if so  
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0K , ,.0a  10   as, 01   0 , 0N , 0RR   equations are formed.    

The non-zero components of the voltage tensor of the medium for two-dimensional motion are as 

follows:  
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If diffraction is not taken into account, ),( txuu  ,  0v  for the case 
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2)^1(/ 0 mKK  , 0   (   and 0  the Poisson’s coefficients of two- and one-component 

environments) the parameters for the cases take the following view 
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Expression of voltages according to formulas (1) - (3) in wave propagation fields dOOA 11  for the field is as 

follows 

0/0 cht   time interval 

)()2[ 001 xtcuNxx   , )(][ 001 xtcuyy        tcx 00   when  

0xx , 0yy     hxtc 0   when 

00 /2/ chtch   and in the range 

)]2()()[2( 00001 hxtcuxtcuNxx   , 

)]2()()[( 00001 hxtcuxtcuyy         hxtch  02  when 

 )()2( 001 xtcuNxx   , )()( 001 xtcuyy       tchx 020   when 

2121 BBEE  for the area 

)]()()()[2( 0000001 xtcvxtcuxtcuNxx   ,  

)]()()()[( 0000001 xtcvxtcuxtcuyy      0t         

We determine the expression of the force generated by the action of a wave on the surface of the foundation and 

its movement in the vertical direction by the following formula 

)2()2( 0011 vuLdNF            0t  when, 

The frictional force generated by Coulomb's law on the side surface of the foundation 

)( 1212   fFF L )( 00 tcu     0/0 cht   when, 

http://www.iejrd.com/


 

www.iejrd.com                                        SJIF: 7.169 4 

 

International Engineering Journal For Research & Development 
Vol.6             

Issue 2 
 

)](2)([)/)1(( 0000

2

0212 htcutcuLmmRfFF        00 /2/ chtch   when, 

)]2()(2)([)/)1(( 000000

2

0222 htcuhtcutcuLmmRfFF     0/2 cht   when, 

Here f - coefficient of friction between the surface of the foundation and the ground, L - of the foundation Oz  

length in the direction of the axis. 2 and 3 In the pictures, the soil particles behind the wave front to the 

foundation of the structure )(sin 0

0

0 xtcH
l

xtc
Au 


  (

- the density of the medium in the two 

components, - the wavelength) are given by the law of the wavelength of the foundation, the two coefficients of 

friction and the oscillation graphs at different values of porosity.
 Here 



 1
0

2 


N
c  wave propagation 

velocity, )(zH - Hevisayda's unit function. The following values of the parameters were taken into account in 

the calculations. 3.0 , 3.0f , Па108

0 K , Па107

0 R , 5мh  , м10L , 3.0f ,  

3/кг2000 м  , kHM 50    

мl 50                                                               мl 150  

  

  Figure 2. Foundation migration )(мu  coefficient of friction of 0f  when, time at two 

wavelengths and different values of porosity сек)(t  Related charts: ,25.01 m  ,7.02 m   

,85.03 m  ,90.04 m  
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Figure 3. When there is a coefficient of friction of the base displacement, the time at two wavelengths 

and at different values of porosity сек)(t  Related charts: ,25.01 m  ,7.02 m  ,85.03 m  

9.04 m  

From the analysis of the graphs it is observed that the displacement of the foundation from the wave effect 

changes close to the linear law at the initial moments relative to time and does not change at a certain time. As 

the porosity increases, so does the time it takes for the foundation to accept a constant value. The change in 

wavelength does not affect the nature of the change in the graphs over time, an increase in wavelength may 

reduce the base shift. 
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