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ðèòåðèè îáîãàòèìîñòè ÿâëÿ-
þòñÿ âàæíûì èíñòðóìåíòîì 

èññëåäîâàíèÿ ñïîñîáíîñòè óãëåé ðàç-
äåëÿòüñÿ íà ïðîäóêòû çàäàííîãî êà÷å-
ñòâà. Èçó÷åíèå êðèòåðèåâ ïîçâîëÿåò, 
íàïðèìåð, ñîñòàâèòü ðàöèîíàëüíóþ 
ñòðóêòóðó òåõíîëîãè÷åñêîé ñõåìû äëÿ 
íîâîé îáîãàòèòåëüíîé ôàáðèêè [1]. Â 
ñâÿçè ñ ÷åì, îïðåäåëåíèå îáëàñòè 
ïðèìåíèìîñòè êðèòåðèåâ îáîãàòèìî-
ñòè ÿâëÿåòñÿ âàæíîé çàäà÷åé òåîðèè 
îáîãàùåíèÿ. 

Â 2011 ãîäó êîìïàíèåé ÑÅÒÑÎ 
áûëè ïðîâåäåíû èññëåäîâàíèÿ óãëÿ 
Ýêèáàñòóçñêîãî ìåñòîðîæäåíèÿ ñ öå-
ëüþ îïðåäåëåíèÿ åãî îáîãàòèìîñòè. 

Èíòåðåñíûå ðåçóëüòàòû ïî îïðå-
äåëåíèþ îáëàñòè ïðèìåíåíèÿ íàèáî-
ëåå âàæíûõ êðèòåðèåâ îáîãàòèìîñòè 
ìîæíî ïîëó÷èòü íà ïðèìåðå èññëåäî-
âàíèÿ ôðàêöèîííîãî ñîñòàâà óãëÿ 
ïëàñòà-3. 

Â òàáëèöå ïðèâåäåí îáùèé ôðàê-
öèîííûé ñîñòàâ óãëÿ. Çîëüíîñòü 
ôðàêöèè <1,4 ò/ì3 ñîñòàâëÿåò 
15,73 %, à çîëüíîñòü ôðàêöèé <1,5 
ò/ì3 ñîñòàâëÿåò 22,90 %. Òàêèì îá-
ðàçîì, çîëüíîñòü ëåãêèõ ôðàêöèé çíà-
÷èòåëüíî ïðåâûøàåò çîëüíîñòü, îïðå-
äåëÿåìóþ â ÃÎÑÒ 10100-84 çíà÷å-
íèÿìè 9 % è 10 % äëÿ óêàçàííûõ 
ïëîòíîñòåé ëåãêèõ ôðàêöèé. Íà ðèñ.1 
ïðèâåäåíà äèàãðàììà, ïîêàçûâàþùàÿ 
èçìåíåíèå çíà÷åíèÿ êðèòåðèÿ îáîãà-
òèìîñòè äëÿ ýëåìåíòàðíûõ êëàññîâ 
êðóïíîñòè. 

 
 

Ðèñ. 1. Èçìåíåíèå çíà÷åíèÿ êðèòåðèÿ 
îáîãàòèìîñòè ïî ÃÎÑÒ 10100-84 äëÿ 
ýëåìåíòàðíûõ êëàññîâ êðóïíîñòè ïëà-
ñòà-3 (ïðîìåæóòî÷íûå ôðàêöèè 1,5-
1,8 ò/ì3) 
 

 
 

Ðèñ. 2. Èçìåíåíèå çíà÷åíèÿ êðèòåðèÿ 
îáîãàòèìîñòè ïî ÃÎÑÒ 10100-84 äëÿ 
ýëåìåíòàðíûõ êëàññîâ êðóïíîñòè ïëà-
ñòà-3 (ïðîìåæóòî÷íûå ôðàêöèè 1,6-
1,8 ò/ì3) 

Çíà÷åíèÿ êðèòåðèÿ îïðåäåëÿëèñü 
ïî ìåòîäèêå, îïèñàííîé â ÃÎÑÒ 
10100-84 [2]. Ñîãëàñíî ýòîé ìåòîäèêå 
êðèòåðèé (ïîêàçàòåëü) îïðåäåëÿëñÿ 
îòíîøåíèåì âûõîäà ïðîìåæóòî÷íûõ 
ôðàêöèé ïëîòíîñòüþ 1,5-1,8 ò/ì3 ê  

Ê 
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Ðèñ. 3. Èçìåíåíèå çíà÷åíèÿ êðèòåðèÿ 
îáîãàòèìîñòè ïî Áýðäó äëÿ ýëåìåíòàð-
íûõ êëàññîâ êðóïíîñòè ïëàñòà-3 

 
âûõîäó áåñïîðîäíûõ ôðàêöèé ïëîò-
íîñòüþ <1,8 ò/ì3, âûðàæåííûì â 
ïðîöåíòàõ. 

Çíà÷åíèÿ êðèòåðèÿ îáîãàòèìîñòè 
(ðèñ. 1) îòíîñÿò óãîëü ê î÷åíü òðóäíîé 
êàòåãîðèè îáîãàòèìîñòè. 

Íà ðèñ. 2 ïðèâåäåíà äèàãðàììà, 
ïîêàçûâàþùàÿ èçìåíåíèå çíà÷åíèÿ 
êðèòåðèÿ îáîãàòèìîñòè, ïðè ñóæå-
íèè äèàïàçîíà ïðîìåæóòî÷íûõ 
ôðàêöèé äî 1,6-1,8 ò/ì3. Â ýòîì 
ñëó÷àå, çíà÷åíèÿ êðèòåðèÿ îáîãà-
òèìîñòè íèæå, ÷åì íà ðèñ. 1. Íî 
çíà÷åíèÿ êðèòåðèÿ îáîãàòèìîñòè 
òàêæå îòíîñÿò óãîëü ê î÷åíü òðóä-
íîé êàòåãîðèè îáîãàòèìîñòè. Çîëü-
íîñòü ëåãêèõ ôðàêöèé <1,6 ò/ì3 
ñîñòàâëÿåò 29,16 %. 

Ðàññìîòðèì èçìåíåíèå äðóãîãî 
âàæíîãî êðèòåðèÿ îáîãàòèìîñòè, 

ïðèìåíÿåìîãî â ÑØÀ è Àâñòðàëèè, 
êðèòåðèÿ âû÷èñëÿåìîãî ïî êðèâîé 
Áýðäà (ðèñ. 3). 

Çíà÷åíèÿ êðèòåðèÿ Áýðäà äëÿ 
êðóïíîñòè óãëÿ ìåíåå 6 ìì îòíîñèò 
óãîëü ê ëåãêîé êàòåãîðèè îáîãàòè-
ìîñòè, óãîëü êëàññà 6õ25 ìì îòíî-
ñèòñÿ ê êàòåãîðèè ñðåäíåé îáîãàòè-
ìîñòè, à êðóïíûé óãîëü áîëåå 25 ìì 
îòíîñèòñÿ ê êàòåãîðèè ÷ðåçâû÷àéíî 
òðóäíîé îáîãàòèìîñòè. Ïëîòíîñòü 
ðàçäåëåíèÿ ïðè âû÷èñëåíèè êðèòå-
ðèÿ Áýðäà ïðèíèìàëàñü èç óñëîâèÿ 
çàäàííîé çîëüíîñòè êîíöåíòðàòà 
29,5 %. 

Çàêëþ÷åíèå 
1. Èçìåíåíèå êðèòåðèÿ îáîãàòè-

ìîñòè, îïðåäåëÿåìîãî ñîãëàñíî ÃÎÑÒ 
10100-84, ïîêàçûâàåò, ÷òî åãî âåëè-
÷èíû èìåþò ìèíèìàëüíûå çíà÷åíèÿ 
äëÿ êëàññîâ 13õ25, 6õ13, 3õ6 è 1õ3 
ìì. Äëÿ ýòîé êðóïíîñòè óãëÿ çíà÷åíèÿ 
êðèòåðèÿ, íàõîäÿñü â äèàïàçîíå 41-
47 % íà ðèñ. 1 è â äèàïàçîíå 22-25 % 
íà ðèñ. 2, â çàâèñèìîñòè îò ïðèíÿ-
òîãî äèàïàçîíà ïðîìåæóòî÷íûõ 
ôðàêöèé, îòíîñÿò ðàññìàòðèâàåìûé 
óãîëü ê î÷åíü òðóäíîé êàòåãîðèè 
îáîãàòèìîñòè. 

2. Â òîæå âðåìÿ, çíà÷åíèÿ êðèòå-
ðèÿ îáîãàòèìîñòè Áýðäà (ðèñ. 3) ïî-
êàçûâàåò, ÷òî óãîëü êëàññà 0õ25 ìì 
îòíîñèòñÿ ê ëåãêîé è ñðåäíåé êàòåãî-
ðèè îáîãàòèìîñòè ïðè ïëîòíîñòÿõ 

Îáùèé ôðàêöèîííûé ñîñòàâ óãëÿ ïëàñòà-3

Êëàññ 0õ600 ìì Âñïëûâøèå Ïîòîíóâøèå Ïëîòíîñòü 
ôðàêöèé, 

ò/ì3 
Âûõîä, 

% 
Çîëüí., 

% 
Âûõîä, 

% 
Çîëüí., 

% 
Âûõîä, 

% 
Çîëüí., 

% 

<1,4 4,95 15,73 4,95 15,73 100,0 47,27 
1,4-1,5 10,87 26,17 15,82 22,90 95,05 48,92 
1,5-1,6 23,94 33,30 39,76 29,16 84,18 51,85 

1,6-1,7 13,02 40,87 52,78 32,05 52,68 67,73 
1,7-1,8 13,27 45,98 66,05 34,85 47,22 64,29 
1,8-2,0 7,56 57,48 73,61 37,17 33,95 71,45 
>2,0 26,39 75,45 100,0 47,27 26,39 75,45 

Èòîãî: 100,0 47,27     
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ðàçäåëåíèÿ ôðàêöèé íà çîëüíîñòü 
êîíöåíòðàòà 29,5 %. 

3. Îáùåïðèíÿòàÿ â ÑÍÃ ìåòîäèêà 
îïðåäåëåíèÿ êðèòåðèÿ îáîãàòèìîñòè, 
ñîãëàñíî ÃÎÑÒ 10100-84, äëÿ Ýêèáà-

ñòóçñêèõ óãëåé íå ïðèìåíèìà. Ìåæäó-
íàðîäíûé êðèòåðèé îáîãàòèìîñòè ïî 
Áýðäó áîëåå àäåêâàòíî îòðàæàåò 
ôàêòè÷åñêóþ îáîãàòèìîñòü ðàññìàò-
ðèâàåìûõ óãëåé. 
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æóðíàëà). — 2012. — № 3. — 12 ñ.— Ì.: èçäàòåëüñòâî «Ãîðíàÿ êíèãà». 
Ðàññìîòðåíà àêòóàëüíàÿ ïðîáëåìà áîðüáû ñ ãîðíûìè óäàðàìè íà øàõòå «Êîòèíñêàÿ». Ïîëó÷å-

íû ðàñïðåäåëåíèÿ ïîëåé íàïðÿæåíèé σy â ìåæäóøòðåêîâûõ öåëèêàõ. Íà îñíîâå àíàëèçà ïîëåé 
áûëè óñòàíîâëåíû âåëè÷èíû ôàêòè÷åñêèõ íàãðóçîê, ïðèõîäÿùèõñÿ íà ðàññìàòðèâàåìûå öåëèêè â 
äàííûõ ãîðíî-ãåîëîãè÷åñêèõ óñëîâèÿõ, îòðàæåííûõ â ïðèâåäåííûõ ðàñ÷åòíûõ ñõåìàõ. Îöåíåíà 
âîçìîæíîñòü ðàçâèòèÿ (èëè åå îòñóòñòâèå) äëÿ êîíêðåòíîãî ìåæäóøòðåêîâîãî öåëèêà äèíàìè÷å-
ñêîãî ÿâëåíèÿ â âèäå ãîðíûõ óäàðîâ. Â ðàáîòå ñäåëàíà îöåíêà ìåõàíè÷åñêèõ ñîñòîÿíèé ìåæäó-
øòðåêîâûõ öåëèêîâ. Ïîêàçàíû óñëîâèÿ ôîðìèðîâàíèÿ óäàðîîïàñíûõ ñîñòîÿíèé â ìåæäóøòðåêî-
âûõ öåëèêàõ ïðè ïàðíîé  ñõåìå ïîäãîòîâêè. 
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ESTIMATION OF THE ROCK-BUMP HAZARD  
OF THE INTERDRIFTS PILLARS UNDER EXCAVATION  
OF THE MINE «KOTINSKAYA» 
Meleshko A.V. 
In work the actual problem of fight against mining blows on Kotinskaya mine is considered. Distribu-

tions of fields of tension of σy in the interdrifts pillars are received. On the basis of the analysis of fields sizes 
of the actual loadings falling on considered pillars in these mining-and-geological conditions, reflected in the 
provided settlement schemes were established. Development possibility (or its absence) for concrete the in-
terdrifts pillar the dynamic phenomenon in the form of mining blows is estimated. In work the assessment 
of mechanical conditions the interdrifts pillars is made is whole. Conditions of formation of shockdangerous 
conditions in the interdrifts pillars are shown at the pair scheme of preparation. 

Key words: mining blow, minerals, production, the interdrifts pillars. 


