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,  R t z WL W PLS PL R 

  
 

0,00–0,05 
0,01–0,005 + 0,069  0,006 + 

 0,005 + -0,119 + -0,004 + 

0,05–0,10 

0,10–0,50 + + 0,13 0,0016 0,0018 

0,50–0,25 + + 0,13 0,0016 0,0018 

0,25–0,10  + +  -0,009 -0,011 

0,01–0,005  + -0,018  + 0,0012 

 0,005  0,217 0,289 + 0,055 -0,0012 

0,10–0,15 
0,25–0,10  + + -0,106 

0,10–0,05  + + -0,106 

0,15–0,20 
0,01–0,005  -0,693 + 0,001 + 

 0,005  -0,693 + 0,001 + 

0,25–0,30 
0,50–0,25  + 17215 56,86 + 0,031 

 0,005 0,071 + + + 0,069 0,0197 + 

 
 

 
 

 

 
,  R t WL WP W PLS PL R 

0,00–0,05 

0,25–0,10  0,0015 +  + 

0,05–0,01 0,001 + 0,0017 

0,01–0,005 + 0,01 0,005 + + 

0,05–0,10 

1,00–0,50  + + 0,107 

0,50–0,25  + 256,42 91,836 0,005 1,173 1,807 

0,25–0,10 + + 0,0055 -0,048 -0,028 

0,10–0,05 0,867 24,604 + 0,135 0,0317 -0,016 0,986 

0,05–0,01 + -0,053 + 0,0025 + 

0,20–0,30 

1,00–0,50  + 0,177 + 0,001 0,0057 

0,50–0,25 + 0,07 -0,831 0,004 + 0,002 

0,25–0,10  0,03 0,006 0,378  0,006 

  .: 1.  –   . 2. R –   
 , %. 3. : t –    , .; z – , 

. 4.   : WL, WP–    ;   
 , . .;   W, . .; PLS, PL –     

 , / 3. 5.        -
     ; (+) –       -
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Purpose: Construction of mathematical model of 

proneness subsidence degradation in conditions of tech-
no-genic influences on the example of urban areas. In 
conditions of the complex multifactorial technological 
impacts the loss of sagging properties – proneness sub-
sidence degradation is complex. It is necessary to create 
mathematical models, which describe proneness subsid-
ence degradation as a result of not only external but also 
internal factors as none-equilibrium thermodynamic pro-
cess. 

Methodology: The methods of inductive mathematical 
modeling of the processes in the complex systems - namely, 
the group method of accounting arguments, were applied. 
Soils’ properties data have been divided into groups accord-
ing to the year of their definition, and stochastic analysis of 
indicators variability and relations between individual sepa-
rate indicators had been made. Regression models of de-
pendence of internal factors that affect the intensity of de-
velopment process, the indicators of physical and physical 
and mechanical properties of the soils, coordinates cannot 
be used for forecasting due to objective circumstances. As 
an alternative it was used the group method of data han-
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dling, which allows building of the model on the basis of 
analysis of the short temporary and “noisy” data.  

Findings: The article contains results of the analysis 
of mathematical models of degradation subsiding proper-
ties. Degradation was considered as the result of the joint 
action of internal factors of the system. It is confirmed 
that the degradation of subsiding properties is caused by 
changes in soils state and their micro aggregate content 
and size distribution. It has been determined features of 
the process in loess-shaped, subaerial and paleosol soil 
horizons, which correspond to different paleographic eras 
in conditions of the complex techno-genetic influences. It 
was confirmed that the degradation of the sagging prop-
erties is described as the logical time process as an ex-
ception. 

Originality. It was confirmed the association between 
physical properties of the soils on the result of physical 
modeling and association between characteristics of the 
mechanical behavior on the results of long time series. The 
nonlinear model of subsidence degradation was received at 
first, basing on the analysis of the long time series changes 
in the physical properties of the array and its dispersion in 

the zone of variety of techno-genetic sources influences. It 
was received new data about variability of relative subsid-
ence and the factors causing it. 

Practical value. The obtained models and methods 
can be used to produce the Permanent acting simulation 
models of array subsidence degradation in areas exposed 
to intensive multifactorial and human impact. The usage 
of the Permanent acting models of degradation of subsid-
ing properties of an array will significantly improve the 
efficiency of measures for monitoring geological envi-
ronment. Predictive values of the relative subsidence can 
be used in the practice of engineering and geological in-
vestigations for estimated assessments during creation of 
the forecasts of engineering-geological processes, devel-
oping measures for engineer protection from hazardous 
and unfavorable geological processes. 

Keywords: loess, degradation, group method of da-
ta handling, engineering and geotechnical processes 
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