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Relevance 

The relevance of the project is conditioned by the importance of warning about sudden 

changes in parameters that affect the strength of the mine workings of quarries, open pits and 

ensure the personnel protection against sudden collapse. The work proposes to improve labor 

safety by using new scientific achievements related to the use of fiber-optic technologies, namely 

a fiber-optic sensor (FOS) included in the hardware and software complex. 

Project objective 

Developing an intelligent fiber-optic system for monitoring the geotechnical condition of 

mine workings of quarries and open pits, operating in real time for timely notification of changes 

in geotechnical parameters leading to the collapse of the sides of the quarry and open pit, which 

allows increasing the level of safety of mining operations and reducing economic costs for 

elimination of the collapse consequences. 

Achieved results 

A prototype of an intelligent fiber-optic system for monitoring the geotechnical condition of 

quarry and open-pit mine workings was developed. 

An article was published in a domestic publication recommended by the CQASHE: Neshina 

Ye., Yugay V., Alkina A., Bilichenko E., Yurchenko A. Hardware and Software Complex for 

Identification of Displacement Based on a Fiber-optic Sensor. University Proceedings. No. 3 

(96), 2024, pp. 445-451. 

Technical documentation for a fiber-optic system for monitoring the geotechnical condition 

of quarry and open-pit mine workings was developed. Recommendations for use were prepared. 

Test certificate No. 1 dated August 24, 2024 was received at the enterprise Qaz Network 

Solution LLP. 

A prototype of a fiber-optic system for monitoring the geotechnical condition of quarries 

and open pit mines was prepared for presentation to potential consumers for concluding 

preliminary agreements. An agreement was concluded on implementing the results of scientific 

and technical activities of the Kazakhmys Coal LLP. 
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Information for potential consumers 

Kazakhstan has a developed mining industry and potential consumers can include about 

80 large enterprises engaged in the extraction of various minerals. Since the proposed system 

solves the important problem of early diagnostics of mine workings and sides of quarries and 

open pits collapse, it will allow potential consumers to significantly reduce material costs for 

accident elimination and to avoid losses of process equipment, as well as casualties among 

production personnel in the event of a sudden collapse of rock in mining areas. The result of the 

project will be the development of a prototype fiber-optic system for monitoring the geotechnical 

condition of mine workings of quarries, open pits and preparing documentation. 

Scope 

Enterprises engaged in the extraction of various minerals 
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Figure 1 – Laboratory prototype of the system 


