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ABSTRACT. Ore recovery and ore dilution are very important parameters in all mining exploitation methods, butespecially in the sublevel caving mining method. In 
this exploitation method there is a functional dependence between the ore recovery and ore dilution, and for this reason it is very important to determine the optimal 
values for these parameters.  
The paper presentsthe methodology for monitoring and analysis of the ore recovery and ore dilution in the underground mine for lead and zinc „SASA“ - M.Kamenica, 
by applying geodetic surveying measurements of the volume of excavated and unexcavated ore for each workplace. 
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РЕЗЮМЕ. Изземването и обедняването на руда са много важни параметри за всички минно-добивни методи, особено за системата на разработване с 
подетажно обрушаване. При този метод на разработване има функционална зависимост между изземването на рудата и нейното обедняване и поради 
тази причина е особено важно да се определят оптималните стойности на тези параметри. 
В настоящия доклад е представена методология за мониторинг и анализ на изземването и обедняването на руда в подземен рудник за олово и цинк 
„САСА“ – М. Каменица чрез прилагането на геодезични маркшайдерски измервания на обемите иззета и неиззета руда за всяко работно място. 
 
Ключови думи: руда, изземване, обедняване, подетажно обрушаване, подземен добив  

 
Introduction 
 

The sublevel caving mining method is applied in the 
underground mine for lead and zinc „SASA“ (Гоцевски и 
Мијалковски, 2008). In this exploitation method, the 
coefficients of ore recovery and ore dilution are in mutual 
functional dependence, that is, by increasing the ore recovery  
the ore dilution is also increased and vice versa. For this 
reason, it is necessary to calculate the optimal values for ore 
recovery and ore dilution (Mijalkovski et al., 2017; Mijalkovski, 
2015). 

 
When calculating the coefficient for recovery of geological 

reserves from the ore deposit, the ratio of the unexcavated ore 
and ore masses contained in the geological ore reserves is of 
high importance (Мијалковски, 2013). Classical methods 
(measuring surfaces with plan-meters, calculating volumes by 
approximating curved surfaces with a set of regular geometric 

bodies, etc.) to determine these masses were used in the past, 
which were not sufficiently accurate and therefore certain 
errors occurred, which indirectly affected the accuracy of 
calculating the coefficient for ore recovery. As a drawback, we 
can add the engagement of a large number of consultants and 
the increased number of working hours for performing this kind 
of analysis. 

 
Due to the above-mentioned negative factors, today, 

computer graphics are used for faster and more accurate 
calculation of the excavated surfaces and volumes. This 
method is very favorable for 3D visual representation of ore 
bodies and mining objects, where the spatial distribution of all 
objects in the mine can be perceived (Mijalkovski et al., 2013). 
For this purpose, the software packages "Promine" and 
"Vulcan" were introduced in the underground mine „SASA“ 
(Mijalkovski et al., 2016).  
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