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MATHEMATICAL MODELING OF DEFORMATION PROCESSES OF THE MAIN 
TECHNOLOGICAL EQUIPMENT OF THE CHAMBER RECEIVING AND STARTING THE 
CLEANING AND DIAGNOSTIC MEANS (PPC SOD) OF THE MAIN PIPELINE 
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The article discusses the possibility of using mathematical modeling to assess the state of the main tech-
nological equipment of the chamber for receiving and launching cleaning and diagnostic tools (PPC) to predict 
possible changes in the position of equipment elements from the corresponding design values. Based on the 
completed planned cycles of geodetic observations, based on the measurement results, calculations were made 
to build predictive mathematical models for the subsequent study of the deformation processes of the main 
technological equipment of the chamber for receiving and launching cleaning and diagnostic tools. The mech-
anisms of sequential processing of the measurement results for the sample belonging to the law of normal 
distribution by an approximate method and further data preparation by forming statistically homogeneous 
groups of process implementations in order to build predictive mathematical models are shown. According to 
the prediction results, deformation marks were identified, for which the process of deformation proceeds with 
a higher rate of upsetting in comparison with other marks. Recommendations for further geodetic observations 
are proposed. 

 
Keywords: geodetic observations, main technological equipment, mathematical modeling, predictive model, 

deformation process 

REFERENCES 

1. Vasilev, G. G., Korobkov, G. E., Korshak, A. A., & et al. (2002).  Truboprovodnyy transport nefti: T. 
1 [Oil pipeline transportation: Vol. I]. S. M. Vaynshtok (Ed.). Moscow: OOO "Nedra-Biznestsentr" Publ., 
407 p. [in Russian]. 

2. Kudinov, V. I. (2004). Osnovy neftegazopromyslovogo dela [Fundamentals of oil and gas produc-
tion]. Moscow-Izhevsk: Institute for Computer Research; Udmurt State University Publ., 720 p. [in Russian]. 

3. Ushivtseva, L. F., Soloveva, A. V., & Ermolina, A. V. (2016). Impact of geological processes on the 
functioning of infrastructure facilities. Geology, geography and global energy [Geology, Geography and 
Global Energy], 3(62), 49–60 [in Russian]. 

4. Askarov, R. M., Kitaev, S. V., & Islamov, I. M. (2019). On the technology of identifying pipeline 
sections with bending stresses when they intersect geodynamic zones. Izvestiya Tomskogo politekhnich-
eskogo universiteta. Inzhiniring georesursov [Bulletin of the Tomsk Polytechnic University. Georesource 
Engineering], 5, 18–25 [in Russian]. 

5. Babin, L. A., Grigorenko, P. N., & Yarygin, E. N. (1995). Tipovye Raschety pri sooruzhenii trubo-
provodov [Typical calculations for the construction of pipelines]. Moscow: Nedra Publ., 246 p. [in Russian]. 

6. Dyatlov, V.A. (1984). Obsluzhivanie i ekspluatatsiya lineynoy chasti magistral'nykh gazoprovodov 
[Maintenance and operation of the linear part of the main gas pipelines]. Moscow: Nedra Publ., 240 p. [in 
Russian]. 

7. Lazarev, V. M. (2012). Development of an integrated system of geodetic support for geomonitoring 
of geoecological safety in landslide-prone areas. Izvestiya vuzov. Geodeziya i aerofotos"emka [Izvestiya 
Vuzov. Geodesy and Aerophotography], 4, 65–72 [in Russian]. 



Геодезия и маркшейдерия 

47 

8. Standarts Russian Federation. (2014). GOST 24846-2012. Soils.  Methods for measuring deformations 
of the foundations of buildings and structures. Moscow: Standartinform Publ., 22 p. [in Russian].  

9. Geodetic, Cartographic Instructions, Norms and Regulations. (1999). GKINP (GNTA)-17-004-99. 
Instructions on the procedure for control and acceptance of geodetic, topographic and cartographic works. 
Moscow: TsNIIGAiK Publ. [in Russian]. 

10. Code of Practice. (2016). SP 22.13330.2016. SNiP 2.02.01-83. Foundations of buildings and struc-
tures. Updated edition. Moscow: Ministry of Regional Development of Russia, 220 p. [in Russian]. 

11. Khoroshilov, V. S. & Kvashenko, I. Yu. (2013). Features of the choice of deformation marks for 
building a kinematic model when studying the deformations of structures. Izvestiya vuzov. Geodeziya i aer-
ofotos"emka [Izvestiya Vuzov. Geodesy and Aerophotography], 4/S, 58–61 [in Russian]. 

12. Khimmel'blau, D. (1973). Analiz protsessov statisticheskimi metodami [Statistical analysis of pro-
cesses]. V. G. Gorskogiy (Ed.). V. D. Skarzhinskogiy (Trans.). Moscow: Mir Publ., 957 p. [in Russian]. 

13. Barliani, A. G. (2016). Teoriya matematicheskoy obrabotki geodezicheskikh izmereniy: ucheb. 
posobie [Theory of mathematical processing of geodetic measurements]. Novosibirsk: SSUGT Publ., 174 
p. [in Russian]. 

14. Gulyaev, Yu. P., & Khoroshilov, V. S. (2012). Matematicheskoe modelirovanie. Analiz i prognozi-
rovanie deformatsii sooruzheniy po geodezicheskim dannym na osnove kinematicheskoy modeli [Math mod-
eling. Analysis and forecasting of deformation of structures using geodetic data based on a kinematic 
model]. Novosibirsk: SSGA Publ., 93 p. [in Russian]. 

15. Khoroshilov, V. S., Kobeleva, N. N., & Sycheva, N. V. (2019). Mathematical modeling of the high-
rise buildings deformation development process in Moscow (Vosstania square). IOP Conf. Series: Materials 
Science and Engineering, 698, P. 044004. doi:10.1088/1757-899X/698/4/044004. 

16. Rumshiskiy, L. Z. (1971). Matematicheskaya obrabotka rezul'tatov eksperimenta [Mathematical 
processing of the experimental results]. Moscow: Nauka Publ., 192 p. [in Russian]. 

 
Received 15.02.2021 

© V. S. Khoroshilov, A. V. Komissarov, N. N. Kobeleva, 2021 
 
 
  


