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äíèì èç ôàêòîðîâ, îñëîæ-
íÿþùèõ ðàáîòó ìåõàíèçèðî-

âàííûõ êîìïëåêñîâ, ÿâëÿåòñÿ íàëè÷èå 
â ïî÷âå ïëàñòà ñëàáûõ ïîðîä (ñ ïðå-
äåëîì ïðî÷íîñòè íà âäàâëèâàíèå ìå-
íåå 2 ÌÏà), ïðè ýòîì õàðàêòåð âçàè-
ìîäåéñòâèÿ ìåõàíèçèðîâàííûõ êðå-
ïåé ñ áîêîâûìè ïîðîäàìè ðåçêî îò-
ëè÷àåòñÿ îò âçàèìîäåéñòâèÿ êðåïåé ñ 
óñòîé÷èâûìè ïîðîäàìè ïî÷â [1]. 

Êðîìå òîãî â Êóçáàññå èìåþòñÿ 
ïëàñòû, íåñóùàÿ ñïîñîáíîñòü êîòîðûõ 
ðåçêî ñíèæàåòñÿ ïðè ïîâûøåíèè 
âëàæíîñòè ïîðîä íåïîñðåäñòâåííîé 
ïî÷âû ïîä äåéñòâèåì îðîøåíèÿ. 

Ïðè êîíòàêòíîì âçàèìîäåéñòâèè ñ 
òàêèìè ïî÷âàìè îñíîâàíèé ìåõàíèçè-
ðîâàííûõ êðåïåé ïðîèñõîäèò âäàâëè-
âàíèå ïîñëåäíèõ â ïîðîäû âñëåäñòâèå 
íèçêîé íåñóùåé ñïîñîáíîñòè ñèñòåìû 
«êðåïü — ïî÷âà». Â ðåçóëüòàòå ÷åãî 
íàðóøàåòñÿ óñòîé÷èâîñòü ñåêöèè êðå-
ïè è õàðàêòåð åё âçàèìîäåéñòâèÿ ñ 
êðîâëåé çà ñ÷ёò òå÷åíèÿ ïîðîä è èõ 
âûäàâëèâàíèÿ èç-ïîä îñíîâàíèÿ â 
ñâîáîäíîå ïðîñòðàíñòâî ìåæäó ñåê-
öèÿìè è â çàâàë [2]. 

Îáû÷íî ìîùíîñòü òàêèõ ïîðîä, íå-
ïîñðåäñòâåííî ïðèìûêàþùèõ ê óãîëü-
íîìó ïëàñòó, ñîñòàâëÿåò 0,4 — 0,6 ì. 
Ïîýòîìó â äàííîé ðàáîòå áûë ðàññìîò-
ðåí âîïðîñ âëèÿíèÿ ìîùíîñòè ëîæíîé 
ïî÷âû, ñîäåðæàùåé ñëàáûå ïîðîäû, 
ñêëîííûå ê ðàçìîêàíèþ â ïðîöåññå ðà-

áîòû, íà óñòîé÷èâîñòü îñíîâàíèÿ ìåõà-
íèçèðîâàííîé êðåïè 2Ì142. 

Äëÿ ðåøåíèÿ ïîñòàâëåííîé çàäà÷è 
ïîä íàãðóçêîé áûëà ðàçðàáîòàíà ñî-
âìåñòíàÿ êîíå÷íî-ýëåìåíòíàÿ ìîäåëü, 
ñîñòîÿùàÿ èç êîíå÷íî-ýëåìåíòíîé ìî-
äåëè ìåòàëëîêîíñòðóêöèè îñíîâàíèÿ 
êðåïè 2Ì142 [3] (ïîñòîÿííàÿ íåèçìå-
íÿåìàÿ ÷àñòü) è êîíå÷íî-ýëåìåíòíîé 
ìîäåëè ïî÷âû (ïåðåìåííàÿ, èçìåíÿå-
ìàÿ ÷àñòü, ñâîéñòâà êîòîðîé ìîæíî 
áûëî çàäàâàòü ïàðàìåòðè÷åñêè). 

Ïðè îïèñàíèè ìîäåëåé ïîâåäåíèÿ 
ìàòåðèàëîâ èñïîëüçîâàëèñü áèëèíåé-
íûå ñâîéñòâà ñ îñíîâíûì è ñåêóùèì 
ìîäóëÿìè äåôîðìàöèé. Ìàòåðèàë 
ïî÷âû ïëàñòà ïðåäñòàâëåí àðãèëëèòîì 
ñ ïðåäåëîì ïðî÷íîñòè 29 ÌÏà. Ïðè 
ïîñòðîåíèè ìîùíîñòü ëîæíîãî ñëîÿ 
ïðèíèìàëàñü îò 0,4 äî 0,6 ì ñ øàãîì 
0,05 ì, øèðèíà ñëîÿ ïî÷âû ñîñòàâëÿ-
ëà 1,5 ì ñ ó÷ёòîì çàçîðà ìåæäó ñåê-
öèÿìè êðåïè â 0,12 ì, äëèíà ñëîÿ 
ïî÷âû — 5,1 ì. 

Äëÿ ñîçäàíèÿ ñåòêè êîíå÷íûõ ýëå-
ìåíòîâ áûë âûáðàí òðёõìåðíûé âîñü-
ìèóçëîâîé òâёðäîòåëüíûé ýëåìåíò. Â 
ìîäåëè ïî÷âû áûëà ïðèìåíåíà ðåãó-
ëÿðíàÿ ñåòêà, äëÿ ñîçäàíèÿ êîòîðîé 
êàæäàÿ ëèíèÿ ìîäåëè áûëà ðàçáèòà 
òàêèì îáðàçîì, ÷òîáû â äàëüíåéøåì 
ñîçäàâàåìûå êîíå÷íûå ýëåìåíòû èìå-
ëè ôîðìó ïàðàëëåëåïèïåäà. Ñîïðÿ-
æåíèå êîíå÷íî-ýëåìåíòíûõ ìîäåëåé 
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îñíîâàíèÿ è ïî÷âû âûïîëíåíî ñ ïî-
ìîùüþ êîíòàêòíûõ ýëåìåíòîâ, ïîçâî-
ëÿþùèìè ìîäåëèðîâàòü ñêîëüæåíèå 
îäíîé ìîäåëè îòíîñèòåëüíî äðóãîé, à 
òàêæå ñîâìåñòèòü ìîäåëè ñ ðàçëè÷íû-
ìè ýëåìåíòàìè è ñåòêàìè. 

Â êà÷åñòâå ãðàíè÷íûõ óñëîâèé 
äëÿ ìîäåëè îñíîâàíèÿ áûëè çàäàíû 
óñèëèÿ â îïîðàõ (ñîîòâåòñòâóþùèå 
íîìèíàëüíîìó ðàáî÷åìó ñîïðîòèâ-
ëåíèþ ãèäðîñòîåê) è óñèëèÿ â ðû-
÷àãàõ ÷åòûðёõçâåííèêà (ïðåäâàðè-
òåëüíî ðàññ÷èòàííûå ãðàôîàíàëè-
òè÷åñêèì ñïîñîáîì), à äëÿ ìîäåëè 
ïî÷âû — íåîáõîäèìûå îãðàíè÷å-
íèÿ ïî ïåðåìåùåíèÿì íà ãðàíèöàõ 
ñ îñíîâíîé ïî÷âîé, ïëàñòîì óãëÿ è 
íà ïëîñêîñòÿõ ñèììåòðèè. Äëÿ óï-
ðîùåíèÿ îäíîòèïíûõ ðàñ÷ёòîâ â 
êàæäîì âàðèàíòå ìîùíîñòü ëîæíîé 
ïî÷âû çàäàâàëàñü ïàðàìåòðè÷åñêè. 

Â ðåçóëüòàòå ðàñ÷ёòîâ áûëè ïîëó-
÷åíû íàïðÿæёííî-äåôîðìèðîâàííûå 
ñîñòîÿíèÿ ìîäåëåé îñíîâàíèÿ êðåïè  

2Ì142 è ïî÷âû ïðè èõ âçàèìîäåéñò-
âèè äðóã ñ äðóãîì ïðè ðàçëè÷íîé 
ìîùíîñòè ñëàáûõ ïîðîä. 

Âî âñåõ ñëó÷àÿõ íàèáîëüøåå âäàâ-
ëèâàíèå îñíîâàíèÿ êðåïè 2Ì142 â 
ïî÷âó íàáëþäàëîñü íà çàâàëüíîì êîí-
öå îñíîâàíèÿ ñî ñòîðîíû âûðàáîòàí-
íîãî ïðîñòðàíñòâà. Ïî ðåçóëüòàòàì 
ðàñ÷ёòîâ âñåõ âàðèàíòîâ áûëà ïîëó-
÷åíà çàâèñèìîñòü íàèáîëüøåé âåëè-
÷èíû âäàâëèâàíèÿ îñíîâàíèÿ (çàâàëü-
íîãî êîíöà) êðåïè 2Ì142 (h) îò ìîù-
íîñòè ëîæíîé ïî÷âû (m), ïðåäñòàâ-
ëåííàÿ íà ðèñóíêå. 

Òàêèì îáðàçîì, ïðèâåäёííûå 
ðàñ÷ёòû ïîçâîëèëè óñòàíîâèòü, ÷òî 
íà óñòîé÷èâîñòü îñíîâàíèÿ êðåïè 
(à, ñëåäîâàòåëüíî, è íà îáùèå ñìå-
ùåíèÿ êðîâëè ïðè óïðàâëåíèè ãîð-
íûì äàâëåíèåì) âëèÿþò íå òîëüêî 
ñâîéñòâà ïîðîä ïî÷âû, íî è åё 
ìîùíîñòü, ÷òî íåîáõîäèìî ó÷èòû-
âàòü ïðè ïðîåêòèðîâàíèè êîíñò-
ðóêöèè êðåïè. 
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Îòäåëüíûå ñòàòüè Ãîðíîãî èíôîðìàöèîííî-àíàëèòè÷åñêîãî áþëëåòåíÿ (íàó÷íî-òåõíè÷åñêîãî æóðíà-
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Èçëîæåíû ìåòîäîëîãè÷åñêèå ïðèíöèïû ïðîãíîçèðîâàíèÿ ðàçâèòèÿ ãîðíûõ ðàáîò íà óãîëüíûõ øàõ-
òàõ íà áàçå íå÷åòêîãî ìîäåëèðîâàíèÿ, ðàçðàáîòàíà íå÷åòêàÿ ïðîãíîçíàÿ ìîäåëü ðàçâèòèÿ ãîðíûõ ðàáîò 
â ïðåäåëàõ âûåìî÷íîãî ó÷àñòêà. Ðàññìîòðåíà ýôôåêòèâíîñòü âåäåíèÿ âíóòðåííåãî îòâàëîîáðàçîâàíèÿ, 
êîòîðîå, ïî ìíåíèþ àâòîðîâ, ïîçâîëÿåò óìåíüøèòü ðàññòîÿíèå òðàíñïîðòèðîâàíèÿ âñêðûøíûõ ïîðîä è 
ðàñõîäû ñâÿçàííûå ñ âåäåíèåì âíåøíåãî îòâàëîîáðàçîâàíèÿ, â ðåçóëüòàòå ÷åãî óìåíüøàåòñÿ ñåáåñòîè-
ìîñòü âñêðûøíûõ ðàáîò. Èçëîæåíû ìåòîäîëîãè÷åñêèå îñíîâû òåõíîëîãè÷åñêîãî è ýêîíîìè÷åñêîãî ìî-
íèòîðèíãà òåõíîëîãè÷åñêèõ ñèñòåì óãîëüíûõ øàõò íà îñíîâå ðåãóëÿðèçèðóþùåãî áàéåñîâñêîãî ïîäõîäà. 
Ðàññìîòðåíû ïðèíöèïû îðãàíèçàöèè ïðîèçâîäñòâà àëìàçíîãî èíñòðóìåíòà íà ïðåäïðèÿòèè ïî äîáû÷å è 
îáðàáîòêå ïðèðîäíîãî îáëèöîâî÷íîãî êàìíÿ. Ïðåäñòàâëåíû ïîäõîäû ê îáîñíîâàíèþ êà÷åñòâåííî-
êîëè÷åñòâåííûõ õàðàêòåðèñòèê ðóäîïîòîêîâ ïî âàðèàíòàì áîðòîâîãî ñîäåðæàíèÿ äëÿ ïðåäïðèÿòèé 
ìåäíîðóäíîé îòðàñëè. Îáîñíîâàíû îðãàíèçàöèîííî-òåõíîëîãè÷åñêèå ñõåìû îòêðûòîé ðàçðàáîòêè 
ñëîæíîñòðóêòóðíûõ óãîëüíûõ ìåñòîðîæäåíèé. Îáîñíîâàíà àêòóàëüíîñòü èñïîëüçîâàíèÿ ìåòîäà êîìïå-
òåíöèé äëÿ êàìíåîáðàáàòûâàþùèõ ïðåäïðèÿòèé ìàëîé è ñðåäíåé ìîùíîñòè 

 
DESIGNING AND THE ORGANIZATION OF MINING SYSTEMS  
Kuznetcov Y.N., Stadnik D.A., Oganesjan A.S., Kovalenko V. S, Ivanov E.D., Abramkin N.I., Postnikov 

V.I., Agafonov V.V., Tkach V.R., Ershov A.S., Reznichenko S.S., Antipova N.M., Petuhov P.P., Lozinsky 
M.A., Dajants D.G., Novikova S.A.    
Methodological principles of mining development forecasting at collieries on the basis of indistinct modeling 
are stated, the indistinct forecasting model of mining development in limits of the winning is developed. Effi-
ciency of conducting internal stone disposal is considered which, allows to decrease overburden transportation 
distance and expenses connected with sidecasting conducting therefore the cost price of strippen overburden 
removal decreases. Methodological bases of technological and economic monitoring of collieries technological 
systems on a basis of regularizing Bayesian approach are stated. Principles of the organization of manufacture 
of the diamond tool at the enterprise for extraction and processing of a natural facing stone are considered. 
Approaches to a substantiation of qualitative-quantitative characteristics of ore production processes by vari-
ants of the cut-off grade for the copper-ore mining and processing industry enterprises are presented. Organ-
izational-technological schemes of complex structural coal deposits open-cast mining are proved. The primary 
goals of a complex substantiation of the organizational-technological scheme and quality requirements are 
formulated. The urgency of competence method use for the stone. 
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