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SECTION 8. Architecture and construction. 

 

DISPERSED-PHASE SOIL MODEL AND GIVEN THE FREQUENCY OF 
LOADING 

 
Abstract: In the article the method of calculating the deformation of the soil under buildings using the model 

of dispersed-phase medium, the porosity which is defined through the volumetric strain in triaxial compression. The 
proposed method of calculation allows to take into account the repeated application of a cyclic load. 

Key words: the soil model,  the coefficient of porosity,  volumetric strain,  cyclic load. 
Language: English 
Citation: Azbergen MI, Shevtsov AN (2014) DISPERSED-PHASE SOIL MODEL AND GIVEN THE 

FREQUENCY OF LOADING. ISJ  Theoretical & Applied Science 12 (20): 94-96.   doi: 
http://dx.doi.org/10.15863/TAS.2014.12.20.20  
 

 
The effectiveness of the design and operational 

reliability of buildings and structures are largely 
determined by the reliability of the forecast 
precipitation of their bases. Calculation methods used 
in this case, as a rule, are based on data from 
experimental studies of soils and require constant 
improvement. 

The bottoms of the bases of buildings and 
constructions, built on a slab Foundation, working 
under triaxial compression. For such structures the 
calculations precipitation grounds can be performed 
using the model disperse-phase environment. 

According to the model of dispersed-phase 
medium [1-4] solid mineral particles that make up 
the soil skeleton and the pore water is absolutely 
incompressible. Mechanical particles skeleton 
interact only at the sites of contact, and any 
deformation of the soil is considered to be the result 
of their relative displacements. Volume compression 
(compaction) of the soil leads to the decrease of pore 
volume per unit volume and an increase in the 
content of the solid phase. Therefore, the volumetric 
strain of the soil necessary to predict rainfall ground, 
can be calculated by changing their phase 
characteristics. 

It is easy to imagine that the volume of solid 
particles of a soil element before compression is 
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ho - the initial height of the soil element;    
А - the cross-sectional area of the soil element;   
eo - the initial porosity coefficient of the substrate;    
ei - the coefficient of porosity after compression;  
S - sediment soil element under compression is 
compression. 

Because of the dispersed-phase model of solid 
particles are incompressible, their volume in a soil 
element under compression will remain constant. 
Then, by equating the right hand sides of the 
expressions (1) and (2), we obtain 
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hence the dependence of the binding of soil sediment 
is changing the compression ratio of porosity: 
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When calculating precipitation under buildings 
coefficients eo  and ei  in the expression (4) represent, 
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respectively, the porosity of a soil element, 
condensed from the stress of their own weight of soil

 zg  after application of additional vertical pressure

 zp  . For the i-th soil layer the Foundation of the 

porosity can be defined as 
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 s i( ) , d i( )  - density of soil particles and the 

density of the dry soil of the i-th base layer; 

 vo i( ) ,   v i( )  - volumetric strain of the soil of the i-

th base layer from the action of their own weight and 
after application of the additional load. 

Substituting the values of the coefficients of 
porosity from expressions (5) and (6) in (4) and after 
a simple transformation, we can write an expression 
to determine rainfall ground in the following form: 
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The volumetric strain of the soil corresponding 
to the conditions of triaxial compression, defined as 
[5-9] 
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  - the lateral pressure coefficient; 

 a,  b - experimental parameters. If the base is 
composed of different layers of soil, which often 
occurs in practice, the parameters obtained by testing 
each of them separately. 

When calculating the settling of foundations of 
buildings and structures exposed to cyclic load, the 

volumetric strain derived from the sum of two 
strains: 
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Additional volumetric strain at N cycles of 
loading is defined as 
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vB  - experimental setting. 

The amount of additional plastic volumetric 

deformation from the first loading cycle ( )1(v ) on 

the results of the experiments are well approximated 
by the expression [10]  
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  -  medium pressure;  

v , v , on  - experimental parameters;  
стцn  / - the degree of unloading;  

ст - the total pressure;  

ц - the cyclical component of the medium-
pressure.  

The proposed method of calculating the base 
using a dispersed-phase model of the soil will 
increase the reliability of the forecast precipitation of 
buildings and structures under cyclic effects, which 
will lead to lower operating costs. 
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