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The article considers the results of repeated geodetic observations on geodynamic polygons 
(GDP) on the territory of Kuzbass and states the commonness of performed research and draws the 
conclusion that in spite of certain success this method did not become wide-spread and dominating 
on mining enterprises of Kuzbass. It is noted that the basic contradiction of the method develop-
ment: from one side – significant increase of measurement accuracy, operation and automation, 
from the other side – lack of development and absence of proper models, taking into account the 
structure and hierarchy of the Earth’s crust. In traditional technologies flat models of the Earth’s 
crust are used. They do not provide such an account. That’s why the objective of the research is the 
development of multilevel geodetic compositions on GDP in exploitation of the Kuzbass subsurface 
resources. For realization of stated objective the task is formulated, which includes the improve-
ment of the theory of spatial multilevel geodetic compositions on GDP and takes into account both 
the structure and stress-strain condition of Kuzbass crust. Practical use of this theory provides the 
creation of a new type GDP, ensuring broadening information about the development of geodynam-
ic and technogenic processes in exploitation of Kuzbass subsurface resources. 

 
Key words: earth’s crust block, rate, stressed condition, hierarchy, kinematics, geodynamic 

polygon, deformation models, geodynamic process.    

REFERENCES 

1. Batugin, A. S. (2008). Improving the methods of assessing the geodynamic state of a 
block of rock mass in order to improve the environmental safety of the development of the subsoil 
and the earth's surface. Extended abstract of Doctor’s thesis. Moscow: Moscow State Mining Uni-
versity Publ., 39 p [in Russian]. 

2. Buzuk, R. V., & Ardeev, V. N. (2003). Sovershenstvovanie metodov registracii 
proyavlenij aktivnyh geodinamicheskih processov [Improvement of methods for recording manifes-
tations of active geodynamic processes]. V. V. Ivanov (Ed.). Kemerovo: Kuz O REA; Kuzbass 
State Technical University Publ., 108 p. [in Russian]. 

3. Kartashov, M. P., & Esikov N. P. (1983). Study of the deformations of the earth's surface 
at the Kuzbass geodynamic site. In Sovremennye dvizheniya i deformacii zemnoj kory na geo-
dinamicheskih poligonah [Modern movements and deformations of the earth's crust at the geody-
namic sites] (pp. 102–106).  Moscow: Science Publ. [in Russian]. 

4. Knurenko, L. M. (1975). Study of modern vertical movements of Kuzbass and some pat-
terns of their manifestation for the purposes of regional forecast of outburst hazard. Extended ab-
stract of candidate’s thesis. Kemerovo: Kuzbass Polytechnic Institute, 19 p. [in Russian]. 

5. Dorogova, I. Ye. (2010). Study of the movements and deformations of the earth's crust at 
the geodynamic site of the Tashtagol iron ore deposit. Vestnik SGGA [Vestnik SSGA], 2(13), 7–11 
[in Russian]. 



Вестник СГУГиТ, Том 24, № 2, 2019 

 

56 

6. Lazarevich, T. I., Mazikin, V. P., Maly, I. A., Kovalev, V. A., Polyakov, 
A. N. Kharkevich, A. S., & Shabarov A. N. (2006). Geodinamicheskoe rajonirovanie YUzhnogo 
Kuzbassa [Geodynamic zoning of the Southern Kuzbass]. Kemerovo: Scientific Research Institute 
of Mining Geomechanics and Mine Surveying – Interdisciplinary Scientific Center VNIMI. Keme-
rovo Representative Office, 181 p. [in Russian]. 

7. Leont'ev, A. V., Lobanova, T. V., Lindin, G. L., & Lobanov, S. A. (2017). Using the re-
sults of geodynamic monitoring to estimate the strength of mine fields. In Sbornik materialov 
Interekspo GEO-Sibir'-2017: Mezhdunarodnoy nauchnoy konferentsii: T. 2. Nedropol'zovanie. 
Gornoe delo. Napravleniya i tekhnologii poiska, razvedki i razrabotki mestorozhdenij poleznyh is-
kopaemyh. EHkonomika. Geoehkologiya [Proceedings of Interexpo GEO-Siberia-2017: Interna-
tional Scientific Conference: Vol. 2. Subsoil Use. Mining. Directions and technologies of prospect-
ing, exploration and development of mineral deposits. Economy. Geoecology] (pp. 220–225). No-
vosibirsk: SSUGT Publ. [in Russian]. 

8. Lobanova, T. V., & Novikova, E. V. (2008). Satellite observations of the development of 
geodynamic processes in areas of tectonic disturbances of the Tashtagol field. In Sbornik materialov 
GEO-Sibir'-2008: T. 5, [Proceedings of GEO-Siberia-2018: Vol. 5, (pp. 278–282). Novosibirsk: 
SSGA Publ. [in Russian]. 

9. Kvochin, V. A., Bilibin, V. V., Vasilchenkov, T. P., & Lobanova, T. V. (2005). Geody-
namic safety of the development of iron ore deposits in Siberia. Gornyj zhurnal [Mining Journal], 
11, 44–53 [in Russian]. 

10. Oparin, V. N. (2003). On some methodological aspects of developing an information ge-
odynamic model of the structure of the Kuznetsk coal basin for predicting catastrophic natural and 
man-made phenomena. In Sbornik trudov Vserossijskoj nauchno-prakticheskoj konferencii: Re-
gional'nye problemy ustojchivogo razvitiya prirodnoresursnyh regionov i puti ih resheniya [Pro-
ceedings of the All-Russian Scientific and Practical Conference: Regional Problems of Sustainable 
Development of Natural Resource Regions and Ways to Solve them] (pp. 42–51). Kemerovo [in 
Russian]. 

11. Oparin, V. N., Potapov, V. P., & Tanaino, A. S. (2006). To the problem of information 
support of monitoring geodynamic processes in conditions of intensive subsoil use in the Kuznetsk 
basin. Fiziko-tekhnicheskie problemy razrabotki poleznyh iskopaemyh [Physical and Technical 
Problems of Development Mineral], 5, 40–66 [in Russian]. 

12. Kolmogorov, V. G. (2012). To the question of the possibility of studying the deformation 
state of the earth's surface according to the results of repeated high-precision leveling. Vestnik 
SGGA [Vestnik SSGA], 1(17), 9−14 [in Russian]. 

13. Kolmogorov, V. G., & Kaluyshin V. A. (2015). Surface deformations in the area of the 
Tashtagol geodynamic test site. Izvestiya vuzov. Geodeziya i aehrofotos"emka [Izvestiya vuzov. Ge-
odesy and Aerophotography], 5/C, 15−19 [in Russian]. 

14. Seredovich, V. A., Pankrushin, V. K., Kuznetsov, Yu. I., Mazurov, B. T., & Lovyagin, 
V. F. (2004). Identifikaciya dvizhenij i napryazhenno-deformirovannogo sostoyaniya samoorgani-
zuyushchihsya geodinamicheskih sistem po kompleksnym geodezicheskim i geofizicheskim na-
blyudeniyam [Identification of movements and stress-strain state of self-organizing geodynamic sys-
tems according to complex geodetic and geophysical observations]. V. K. Pankrushin (Ed.). Novo-
sibirsk: SSGA Publ., 356 p. [in Russian]. 

15. Mazurov, B. T. (2014). Modelirovaniya geodezicheskih i gravitacionnyh parametrov pri 
izuchenii geodinamicheskih processov [Modeling of geodesic and gravitational parameters in the 
study of geodynamic processes]. Novosibirsk: SSGA Publ., 207 p. [in Russian]. 

16. Batugina, I. M., & Petukhov I. M. (1988). Geodinamicheskoe rajonirovanie mestorozh-
denij pri proektirovanii i ehkspluatacii rudnikov [Geodynamic zoning of deposits in the design and 
operation of mines]. Moscow: Nedra Publ., 166 p. [in Russian]. 



Геодезия и маркшейдерия 

57 

17. Geodynamic zoning of subsoil [Geodinamicheskoe rajonirovanie nedr]. (1990). Lenin-
grad: VNIMI Publ., 129 p. [in Russian]. 

18. Ezhirova, A. U. (2016). Surveying and geodetic observations of the deformations of the 
earth's surface during the development of oil and gas fields. Vestnik AING [Bulletin of AING], 
1(37), 14–18 [in Russian]. 

19. Sоlоwitskiy, А. N. (2003). Integral'nyj metod kontrolya napryazhennogo sostoyaniya 
blochnogo massiva gornyh porod [Integral method of monitoring the state of stress of a block of 
rock mass]. P. V. Egorov (Ed.). Kemerovo: Kuzbass State Technical University Publ., 260 p. [in 
Russian]. 

20. Kalenitskiy, A.I., Solovitskiy A. N. (2012). Features of the study of changes in the time 
of deformations of the blocks of the earth's crust during the development of Kuzbass fields.  In 
Sbornik materialov Interekspo GEO-Sibir'-2012: Mezhdunarodnoy nauchnoy konferentsii: T. 3. 
Geodeziya, geoinformatika, kartografiya, markshejderskoe delo [Proceedings of Interexpo GEO-
Siberia-2012: International Scientific Conference: T. 3. Geodesy, Geoinformatics, Cartography, 
Surveying] (pp. 58–61). Novosibirsk: SSGA Publ. [in Russian]. 

21. Solovitskiy, A. N. (2017). Geodesic monitoring of the stress-strain state of the earth's 
crust in the areas of development of coal deposits: geodetic construction. Vestnik SGUGiT [Vestnik 
SSUGT], 22(1), 81–89 [in Russian]. 

22. Solovitskiy, A. N. (2004). Certificate of official registration of the computer program 
No. 2004610007. (VM) Determination of the block massif of rocks by the integral method of the 
stressed state due to the interaction of block structures. Moscow, Rospatent Publ. [in Russian]. 

23. Solovitskiy, A. (2016). Dynamic models of deformation of crustal blocks in the area of de-
velopment of coal deposits - the basis of the information security of their development. In 8th Rus-
sian-Chinese Symposium. Coal in the 21st Century: Mining, Processing and Safety.  Retrieved from 
http://www.atlantis-press.com/php/pub.php?publication=coal-16. 

24. Pershin, V., & Solovitskiy, A. (2017). Nev Opportunities to Expand  Information on In-
tens – Strained State of the Eart’s Crust in the Areas of  Development Mineral Resources During 
Monitoring Greation. In The Second International Innovative Mining Symposium. Retrieved from 
http://doi.org/10.1051/e3sconf/ 20172101009. 

25. Geodetic methods for studying the deformations of the earth's crust at geodynamic poly-
gons [Geodezicheskie metody izucheniya deformacij zemnoj kory na geodinamicheskih poligonah]. 
(1985). Moscow: TsNIIGAIK Publ., 113 p. [in Russian]. 

26. Sadovsky, M. A., & Pisarenko V. F. (1989) Discrete hierarchical models of the geophysi-
cal environment. In Complex studies on the physics of the Earth [Kompleksnye issledovaniya po 
fizike Zemli] (pp. 68–87).  Moscow: Nauka Publ. [in Russian]. 

 
Received 04.04.2019 

© A. I. Kalenizkiy, A. N. Solowitskiy, 2019 
 
 
 
 
 
 

  


