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Ïðèâåäåíà êðàòêàÿ ãîðíîãåîëîãè÷åñêàÿ õàðàêòåðèñòèêà ÍîâîØèðîêèíñêîãî çîëîòîïîëèìåòàëëè÷åñêîãî 
ìåñòîðîæäåíèÿ. Îñíîâíûå ðóäíûå òåëà êðóòîïàäàþùèå ñ ìîùíîñòüþ â ïðåäåëàõ 4,0…30,0 ì; ïîðîäû è 
ðóäà óñòîé÷èâûå. Ðàçðàáîòêó ìåñòîðîæäåíèÿ âåäóò ñèñòåìîé ïîäýòàæíûõ øòðåêîâ ñ âûñîòîé áëîêà, ðàâíîé 
âûñîòå ýòàæà 50 ì. Ãîðèçîíò âûïóñêà è äîñòàâêè ðóäû ïðåäñòàâëåí ðóäîïðèåìíûìè âîðîíêàìè, äó÷êàìè è 
ñêðåïåðíûì øòðåêîì. Ïðîèçâîäèòåëüíîñòü òðóäà çàáîéíûõ ðàáî÷èõ íå ïðåâûøàåò 20 ò/÷åë.ñìåíó. Ïðåä
ëîæåíà ñèñòåìà ïîäýòàæíûõ øòðåêîâ ñ âûñîòîé áëîêà, ðàâíîé äâîéíîé âûñîòå áàçîâîãî áëîêà (100 ì) 
íà îñíîâå ïðèìåíåíèÿ íà î÷èñòíûõ ðàáîòàõ êîìïëåêñà ñàìîõîäíûõ ìàøèí. Ðàññìîòðåíû îñíîâíûå çàäà÷è 
ïåðåõîäà íà íîâûé âàðèàíò ñèñòåìû ïîäýòàæíûõ øòðåêîâ: ðàçðàáîòêà íîâîé êîíñòðóêöèè ñèñòåìû ïîäý
òàæíûõ øòðåêîâ;  èññëåäîâàíèå âëèÿíèÿ óâåëè÷åííîé âûñîòû áëîêà íà íåñóùóþ ñïîñîáíîñòü ìåæäóêàìåð
íûõ öåëèêîâ; îáîñíîâàíèå ïîòåðü ðóäû ïðè îòðàáîòêå áëîêîâ ñ óâåëè÷åííîé âûñîòîé;  èññëåäîâàíèå âëèÿ
íèÿ âûñîòû áëîêà íà îáúåì ïîäãîòîâèòåëüíîíàðåçíûõ âûðàáîòîê; èññëåäîâàíèå âîçìîæíîñòè ïîâûøåíèÿ 
êà÷åñòâà ðóäíîé ìàññû, îòãðóæàåìîé èç áëîêà. Ñôîðìóëèðîâàíî çàêëþ÷åíèå: óâåëè÷åíèå âûñîòû áëîêà 
ïðè ñèñòåìå ïîäýòàæíûõ øòðåêîâ äî äâîéíîé âûñîòû áàçîâîãî áëîêà (ýòàæà) ïîçâîëÿåò èñêëþ÷èòü îäèí 
ìåæäóýòàæíûé öåëèê, ÷åì äîñòèãàåòñÿ ñîêðàùåíèå ïîòåðü ðóäû, ñíèæåíèå îáúåìà ïîäãîòîâèòåëüíîíàðåç
íûõ âûðàáîòîê, ïîâûøåíèå êîíöåíòðàöèè ãîðíûõ ðàáîò, óñðåäíåíèå ñîäåðæàíèÿ ïîëåçíûõ êîìïîíåíòîâ 
â ðóäíîé ìàññå â ïðåäåëàõ áëîêà, íî òðåáóåò ïåðåõîäà íà íîâóþ êîíñòðóêöèþ ñèñòåìû, êîòîðàÿ äàåò âîç
ìîæíîñòü ñîõðàíèòü íåñóùóþ ñïîñîáíîñòü ìåæäóêàìåðíûõ öåëèêîâ, èñïîëüçîâàòü êîìïëåêñ ñàìîõîäíûõ 
ìàøèí íà î÷èñòíîé âûåìêå

Êëþ÷åâûå ñëîâà: ïðîáëåìà; ÍîâîØèðîêèíñêîå ìåñòîðîæäåíèå; ñèñòåìà ïîäýòàæíûõ øòðåêîâ; óâåëè÷åííàÿ 
âûñîòà áëîêà; ìåæäóêàìåðíûé öåëèê; íåñóùàÿ ñïîñîáíîñòü; îáúåì ïîäãîòîâèòåëüíîíàðåçíûõ âûðàáîòîê; 
óñðåäíåíèå ñîäåðæàíèÿ ïîëåçíûõ êîìïîíåíòîâ; ïîòåðè ðóäû; ïðîèçâîäèòåëüíîñòü òðóäà

A brief geological characteristic of NovoSorokinsky goldpolymetallic deposits is given. The main ore bodies are 
steeply dipping with a capacity within...4,0 30,0 m; rock and are ore stable. The development of the field is a 
system of sublevel drifts with a height equal to the floor height of 50 m. The horizon of the production and delivery 
of ore is presented by oreintake funnels, draw points and scraper drift. The labor productivity of workers does 
not exceed 20 t/personshift. The system of sublevel drifts with a height equal to twice the height of the base unit 
(100 m) on the basis of application on sewage works complex selfpropelled machines is proposed. The main ob
jectives of transition to a new variant system of sublevel drifts are discussed: development of a new design system 
of sublevel drifts; study of increased block height effect on the bearing capacity of interchamber pillars; justifica
tion for the loss of ore, when mining blocks with the increased height; study of the height of the block influence 
on the amount of preparatory and rifled workings; research opportunities to improve the quality of the rock mass 
delivered from a block. The conclusion is made: increasing the height of the unit, up to the doubleheight base 
unit (of floor), when the system of sublevel drifts is used allows to eliminate one of the intermediate pillar, which 
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results in the reduction of ore losses, reducing the volume of preparatorythreaded openings, increasing the con
centration of mining operations, averaging the content of useful components in the ore mass within the block, but 
requires a new system design, which makes it possible to maintain the carrying capacity interchamber pillars and 
use a set of selfpropelled machines for cleaning the recess

Key words: problem; NovoShirokinsky deposit; system of sublevel drifts; increased height of block; interchamber pillar; 
load capacity; volume of preparatorythreaded openings; average content of useful components; loss of ore; productivity

Îäíîé èç ïðîáëåì ýêîíîìèêè Ðîññèè ÿâ
ëÿåòñÿ íèçêàÿ ïðîèçâîäèòåëüíîñòü òðó

äà, â ïåðâóþ î÷åðåäü, â ãîðíîäîáûâàþùåé 
ïðîìûøëåííîñòè. Ïðîáëåìà àêòóàëüíà äëÿ 
ðóäíèêà, îñóùåñòâëÿþùåãî ðàçðàáîòêó îñ
íîâíûõ çàïàñîâ ÍîâîØèðîêèíñêîãî çîëî
òîïîëèìåòàëëè÷åñêîãî ìåñòîðîæäåíèÿ ñè
ñòåìîé ïîäýòàæíûõ øòðåêîâ â äîñòàòî÷íî 
ñëîæíûõ ãîðíîãåîëîãè÷åñêèõ  óñëîâèÿõ. 
Ðóäíèê èñïûòûâàåò äåôèöèò ðàáî÷èõ êà
äðîâ, èñïîëüçóåò âàõòîâûé ìåòîä.

Ñîâåðøåíñòâîâàíèå òåõíîëîãèè ðàç
ðàáîòêè âîçìîæíî ñèñòåìîé ïîäýòàæ
íûõ øòðåêîâ ñ óâåëè÷åííîé âûñîòîé áëî
êà, ÷òî óâÿçûâàåòñÿ ñ ðåøåíèåì ñëåäóþùèõ 
çàäà÷: 

– ðàçðàáîòêîé íîâîé êîíñòðóêöèè ñè
ñòåìû ïîäýòàæíûõ øòðåêîâ;

– èññëåäîâàíèåì âëèÿíèÿ óâåëè÷åí
íîé âûñîòû áëîêà íà íåñóùóþ ñïîñîáíîñòü 
ìåæäóêàìåðíûõ öåëèêîâ, óñòàíîâëåíèåì 
ïàðàìåòðîâ î÷èñòíîãî áëîêà; 

– îáîñíîâàíèåì ïîòåðü ðóäû ïðè îòðà
áîòêå áëîêîâ ñ óâåëè÷åííîé âûñîòîé; 

– èññëåäîâàíèåì âëèÿíèÿ âûñîòû áëî
êà íà îáúåì ïîäãîòîâèòåëüíîíàðåçíûõ âû
ðàáîòîê;

– èññëåäîâàíèåì âîçìîæíîñòè ïîâû
øåíèÿ êà÷åñòâà ðóäíîé ìàññû, îòãðóæàå
ìîé èç áëîêà.

Õàðàêòåðèñòèêà ÍîâîØèðîêèíñêî
ãî çîëîòîïîëèìåòàëëè÷åñêîãî ìåñòî
ðîæäåíèÿ: ìåñòîðîæäåíèå ðàñïî ëîæåíî â 
þãîâîñòî÷íîé ÷àñòè Çàáàéêàëüñêîãî êðàÿ. 
Ðóäíàÿ ìèíåðàëèçàöèÿ ëîêàëèçèðóåòñÿ â 
öåíòðàëüíîé ÷àñòè íà ïðîòÿæåíèè 2 êì. 
Ãëóáèíà ðàñïðîñòðàíåíèÿ ïî ïàäåíèþ äî
ñòèãàåò 500…650 ì. Íà ìåñòîðîæäåíèè 
âûÿâëåíî 17 ðóäíûõ òåë, èç êîòîðûõ îñíîâ
íûìè ÿâëÿþòñÿ Ãëàâíîå, V è VII, çàêëþ÷à
þùèå îêîëî 91 % áàëàíñîâûõ çàïàñîâ. Ïî

ëåçíûå êîìïîíåíòû: ñâèíåö, öèíê, çîëîòî, 
ñåðåáðî; ïîïóòíûå – ìåäü, êàäìèé, ñåðà. 
Îñíîâíûå ñâåäåíèÿ ïðèâåäåíû â òàáë. 1.

Îöåíêà ñîñòîÿíèÿ î÷èñòíîé âûåì
êè. Îòðàáîòêó çàïàñîâ Ãëàâíîãî ðóäíîãî 
òåëà îñóùåñòâëÿþò ñèñòåìîé ïîäýòàæíûõ 
øòðåêîâ. 

Ïîäãîòîâèòåëüíîíàðåçíûå ðàáîòû 
â áëîêå âêëþ÷àþò ïðîõîäêó îòêàòî÷íûõ 
øòðåêà è îðòà, áëîêîâîãî âîññòàþùåãî, 
êàìåðû ñêðåïåðíîé ëåá¸äêè, ñêðåïåðíîãî 
øòðåêà, ðóäîïðèåìíûõ âîðîíîê è äó÷åê, 
ïîäýòàæíûõ øòðåêîâ, îòðåçíûõ îðòîâ è 
îòðåçíîãî âîññòàþùåãî. Áóðåíèå âååðîâ 
âçðûâíûõ ñêâàæèí âûïîëíÿþò ñòàíêàìè 
ïíåâìîóäàðíîãî áóðåíèÿ ËÏÑ3Ó. Äèàìåòð 
âçðûâíûõ ñêâàæèí 110 ìì. Îòáîéêó ðóäû 
ïðîèçâîäÿò âåðòèêàëüíûìè ñëîÿìè âçðûâà
íèåì íà ïîäýòàæå çà îäèí ïðèåì äâóõòðåõ 
êîìïëåêòîâ âååðíûõ ñêâàæèí ñ çàìåäëå
íèåì âçðûâîâ ìåæäó âååðàìè. Ðóäó âûïó
ñêàþò íà ñêðåïåðíûé øòðåê, èç êîòîðîãî 
ãðóçÿò ÷åðåç ïîãðóçî÷íûé ïîëîê â øàõòíûå 
âàãîíåòêè. 

Èçëîæåííàÿ òåõíîëîãèÿ î÷èñòíîé âû
åìêè íå ñïîñîáñòâóåò äîñòèæåíèþ âûñîêîé 
ïðîèçâîäèòåëüíîñòè òðóäà. Ïðîèçâîäèòåëü
íîñòü òðóäà çàáîéíûõ ðàáî÷èõ íå ïðåâûøà
åò 20 ò/÷åë.ñìåíó.

Ïðåäëàãàåìûå ðåøåíèÿ. Ñèñòåìà 
ïîäýòàæíûõ øòðåêîâ øèðîêî ðàñïðîñòðà
íåíà â ìèðîâîé è îòå÷åñòâåííîé ãîðíîðóä
íîé ïðàêòèêå. Êîíñòðóêöèÿ, ïàðàìåòðû 
ñèñòåìû, òåõíèêà è òåõíîëîãèÿ î÷èñòíîé 
âûåìêè, ïðèíÿòûå íà Íîâîøèðîêèíñêîì  
ðóäíèêå, íå ðàñêðûâàþò å¸ ïîòåíöèàëü
íûå âîçìîæíîñòè [6; 8; 9]. Âûñîòà áëîêà, 
ïðèíÿòàÿ ñîãëàñíî ïðîåêòó ðàâíîé âûñîòå 
ýòàæà – 50 ì, ÷òî îáóñëîâëèâàåò ïîâû
øåííûé îáúåì ïîäãîòîâèòåëüíîíàðåçíûõ 
âûðàáîòîê è ïîòåðè ðóäû. Âîçìîæíîå ïî
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                                                                                                 Òàáëèöà 1/Table 1

Êðàòêàÿ õàðàêòåðèñòèêà ìåñòîðîæäåíèÿ/Brief description of the deposit

Ãîðíîòåõíè÷åñêèå 
õàðàêòåðèñòèêè/Mining

characteristics

Åä. èçìåðåíèÿ/Unit. 
measurements

Çíà÷åíèÿ õàðàêòåðèñòèê/ 
Characteristic values

Ìîùíîñòü ðóäíûõ òåë/Power of ore bodies ì/m 4…30

Ïðåîáëàäàþùèé óãîë ïàäåíèÿ/ The predominant 
angle of incidence ãðàä./grad. 80

Êîýôôèöèåíò êðåïîñòè ïî øêàëå Ì. Ì. Ïðî
òîäúÿêîíîâà:
– ðóäû;
– âìåùàþùèõ ïîðîä
Coefficient of strength on the scale of M. M. Pro
todyakonov: ores; host rocks

12…14
10…12

Ïëîòíîñòü:
– ðóäû;
– âìåùàþùèõ ïîðîä
Density: ores; host rocks

ò/ì 3/t/m 3,1
2,8

Óñòîé÷èâîñòü:
– ðóäû;
– âìåùàþùèõ ïîðîä
Stability: ores; host rocks

Óñòîé÷èâûå
ñðåäíåé óñòîé÷èâîñòè

Ñðåäíåå ñîäåðæàíèå â áàëàíñîâûõ çàïàñàõ:
– ñâèíöà;
– öèíêà;
– çîëîòà;
– ñåðåáðà
Average content in the balance reserves: lead; 
zinc; gold; silver 

%
%

ã/ò/g/t
ã/ò/g/t

3,7
1,8
3,29
86,55

Ïðåäåëû ïðî÷íîñòè íà ñæàòèå:
– ðóäû;
– ïîðîäû
Compressive strength: ores; breeds

ÌÏà/MPa                      
ÌÏà/MPa

120…140
130…170

Ïðåäåë ïðî÷íîñòè íà ðàñòÿæåíèå:
– ðóäû;
– ïîðîäû
Ultimate tensile strength: ores; breeds

ÌÏà/MPa                     
ÌÏà/MPa

13
15

Êîýôôèöèåíò Ïóàññîíà:
– ðóäû;
– ïîðîäû/
Poisson’s ratio: ores; breeds

0,32
0,25

Ìîäóëü óïðóãîñòè ïîðîäû:
– ðóäû;
– ïîðîäû
Modulus of elasticity of rock: ores; breeds

Ïà/Pa                             
Ïà/Pa

9 * 10 10

8,8 * 1010

âûøåíèå ýôôåêòèâíîñòè ñèñòåìû  ðàçðà
áîòêè çàêëþ÷àåòñÿ â óâåëè÷åíèè âûñîòû 

î÷èñòíîãî áëîêà äî äâîéíîé âûñîòû áàçî
âîãî áëîêà (100 ì).

Ñ öåëüþ ñîõðàíåíèÿ íåñóùåé ñïîñîá
íîñòè ìåæäóêàìåðíûõ öåëèêîâ áåç óâåëè
÷åíèÿ èõ øèðèíû, ñëåäîâàòåëüíî, çàïàñîâ 
â íèõ, ïðåäëàãàåì óìåíüøèòü ñòåïåíü èõ 
íàðóøåííîñòè ãîðíûìè âûðàáîòêàìè – 
áëîêîâûå âîññòàþùèå ðàçìåùàòü â ïîðîäàõ 
ëåæà÷åãî áîêà ïî êîíòàêòó ðóäíîãî òåëà, 

ïîäýòàæíûå øòðåêè ïðîõîäèòü äî ãðàíèö 
ìåæäóêàìåðíûõ öåëèêîâ è ñáèâàòü ïîäý
òàæíûìè çàåçäàìè ñ ïîäýòàæíûìè ïîëåâû
ìè øòðåêàìè (ïëàí ïîäýòàæà íà ðèñ. 1), 
èìåþùèìè ñîåäèíåíèÿ ñî ñïèðàëüíûì 
ýòàæíûì ñúåçäîì. Ïðåäëàãàåìàÿ êîíñòðóê
öèÿ ñèñòåìû ïðèâåäåíà íà ðèñ. 1.
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Ðèñ. 1. Âàðèàíò êîíñòðóêöèè ñèñòåìû ïîäýòàæíûõ øòðåêîâ ñ óâåëè÷åííîé âûñîòîé áëîêà: 
1 – ñïèðàëüíûé ñúåçä; 2 – çàåçäû íà ïîäýòàæè; 3 – òðàíñïîðòíûé øòðåê; 

4 – òðàíñïîðòíîâåíòèëÿöèîííûé øòðåê; 5 – îòðåçíàÿ ùåëü; 6 – ÌÊÖ

Fig. 1. The design variant of a system of subfloor drifts with an increased block height:
1 – spiral congress; 2 – arrivals to substages; 3 – transport drift; 4 – transportventilation drift; 

5 – cutting slot; 6 – MKTs

Î÷èñòíûå ðàáîòû ñ öåëüþ ïîâûøåíèÿ 
êîíöåíòðàöèè ãîðíûõ ðàáîò ðàçâèâàþòñÿ 
îò öåíòðà î÷èñòíîé êàìåðû, ìåñòà îáðàçî
âàíèÿ îòðåçíîé ùåëè ê ôëàíãàì. Â ïðåäëà
ãàåìîì âàðèàíòå òåõíîëîãèÿ î÷èñòíîé âû
åìêè áàçèðóåòñÿ íà ïðèìåíåíèè êîìïëåêñà 
ñàìîõîäíûõ ìàøèí, âêëþ÷àþùåãî ñàìî
õîäíóþ áóðîâóþ óñòàíîâêó äëÿ áóðåíèÿ 
âçðûâíûõ ñêâàæèí, ïîãðóçî÷íîäîñòàâî÷
íûå è âñïîìîãàòåëüíûå ìàøèíû. 

Äëÿ ïåðåäâèæåíèÿ ñàìîõîäíûõ áóðî
âûõ óñòàíîâîê íà ïîäýòàæè ïðåäóñìîòðåíû 
ñïèðàëüíûé ñúåçä, ïîëåâûå ïîäýòàæíûå 
øòðåêè ñ çàåçäàìè â ðóäíûå ïîäýòàæíûå 
øòðåêè. Áëîêîâûå âîññòàþùèå ñáèâàþò ñ 
ïðîìåæóòî÷íûì ðàáî÷èì ãîðèçîíòîì, íå
îáõîäèìûì äëÿ äðóãèõ ñèñòåì ðàçðàáîòêè, 
äëÿ óëó÷øåíèÿ âåíòèëÿöèè áëîêà, èíæå

íåðíîãî îáåñïå÷åíèÿ î÷èñòíîé âûåìêè, 
äîñòàâêè ìàòåðèàëîâ è ïîâûøåíèÿ áåçî
ïàñíîñòè ðàáîò (äîïîëíèòåëüíûé çàïàñíûé 
âûõîä èç áëîêà).

Íåñóùàÿ ñïîñîáíîñòü ìåæäóêàìåðíûõ 
öåëèêîâ îïðåäåëÿåòñÿ ïðî÷íîñòíûìè ñâîé
ñòâàìè ðóäû, ïðèíÿòûìè ðàçìåðàìè öåëè
êîâ, ñòåïåíüþ íàðóøåíèÿ ìîíîëèòíîñòè 
ãîðíûìè âûðàáîòêàìè [1; 4; 7; 11]. Øèðè
íà ìåæäóêàìåðíîãî öåëèêà, äëèíà î÷èñò
íîé êàìåðû ïðèíÿòû ñîãëàñíî ïðàêòèêå 
ðóäíèêà: îíè ðàâíû ñîîòâåòñòâåííî 15 è 
50 ì. Ôèçèêîìåõàíè÷åñêèå ñâîéñòâà ðóäû 
èçëîæåíû â òàáë. 1. Èññëåäîâàíèÿ ïðåäåëü
íûõ íàãðóçîê íà ìîíîëèòíûé (íå íàðóøåí
íûé âûðàáîòêàìè) ìåæäóêàìåðíûé öåëèê 
(ðèñ. 2) ïîêàçàëè åãî óñòîé÷èâîñòü ïðè óâå
ëè÷åííîé âûñîòå. 
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Âàæíûì ïàðàìåòðîì ñèñòåìû ðàç
ðàáîòêè, âëèÿþùèì íà ñåáåñòîèìîñòü 
äîáû÷è, ÿâëÿåòñÿ êîýôôèöèåíò ðàñõîäà 
ïîäãîòîâèòåëüíîíàðåçíûõ âûðàáîòîê, 
îïðåäåëÿåìûé ïî ôîðìóëå

Ê
.Ï.Í. Â.

= (V
Ï. Â.

 +  V
Í. Â.

), ì3 / 1000 ò ðóäû, 

ãäå V
Ï. Â.

,V
Í. Â

 – ñîîòâåòñòâåííî îáúåì ïîä
ãîòîâèòåëüíûõ è íàðåçíûõ âûðàáîòîê.

Çàâèñèìîñòü êîýôôèöèåíòà ðàñõîäà 
ïîäãîòîâèòåëüíîíàðåçíûõ âûðàáîòîê îò âå
ëè÷èíû âûñîòû áëîêà èìååò îáðàòíûé õàðàê
òåð (ðèñ. 3). Óâåëè÷åíèå âûñîòû ñîïðîâî
æäàåòñÿ óâåëè÷åíèåì çàïàñîâ ðóäû â áëîêå. 
Íî â ñëó÷àå âûñîòû áëîêà, ðàâíîé äâîéíîé 
âûñîòå áàçîâîãî, ïîëíîñòüþ èñêëþ÷àåòñÿ 
îäèí ìåæäóýòàæíûé öåëèê, â ñîñòàâ êîòîðî
ãî âõîäÿò ïîòîëî÷èíà è äíèùå, âêëþ÷àþùèå 
âûðàáîòêè ïðèåìà, âûïóñêà è ïîãðóçêè ðóäû.     

Ñóùåñòâåííûìè ïîòåðÿìè ðóäû ïðè 
ðàçðàáîòêå êàìåðíûõ çàïàñîâ ñèñòåìîé 
ïîäýòàæíûõ øòðåêîâ ÿâëÿþòñÿ ïîòåðè ïðè 
ïîãàøåíèè öåëèêîâ: ÌÊÖ, ïîòîëî÷èíû è 
äíèùà. Ïåðåõîä íà áëîêè ñ âûñîòîé, ðàâíîé 
äâîéíîé âûñîòå áàçîâîãî áëîêà, èñêëþ÷àåò, 
êàê óêàçûâàëîñü ðàíåå, ìåæäóýòàæíûé öå
ëèê íà ïðîìåæóòî÷íîì ðàáî÷åì ãîðèçîíòå, 
÷åì äîñòèãàåòñÿ ñíèæåíèå ïîòåðü, êàê ïî
êàçûâàþò ðàñ÷åòû, íà 50 %.  

Èçâëå÷åíèå ìåòàëëà ïðè îáîãàùåíèè 
çàâèñèò îò ñòàáèëüíîñòè êà÷åñòâà ðóäíîé 
ìàññû, ïîñòóïàþùåé íà îáîãàùåíèå. Ñó
ùåñòâóåò ìíîãî äîñòàòî÷íî ýôôåêòèâíûõ 
ñïîñîáîâ óñðåäíåíèÿ êà÷åñòâà ðóäû [2; 3; 
5; 10]. Ïðè óâåëè÷åíèè âûñîòû áëîêà äî 
äâîéíîé âûñîòû áàçîâîãî ïîÿâëÿåòñÿ âîç
ìîæíîñòü áåççàòðàòíîãî óñðåäíåíèÿ êà÷å
ñòâà ðóäû, âûäàâàåìîé èç áëîêà, çàäàííîé 
î÷åðåäíîñòüþ îòáîéêè íà ïîäýòàæàõ. Íà 
ðèñ. 4, 5 ïðèâåäåíû ðàñïðåäåëåíèÿ ñâèíöà 
è öèíêà ïî âûñîòå áëîêà. 

Ðèñ. 4, 5 ïîêàçûâàþò íåðàâíîìåðíîå 
ðàñïðåäåëåíèå ïîëåçíûõ êîìïîíåíòîâ íà 
ïîäýòàæàõ 15, 30, 45, 60, 75 è 90 ì (âûñî
òà ïîäýòàæà 15 ì). 

Ïðåäëàãàåìûé ñïîñîá óñðåäíåíèÿ ñî
äåðæàíèÿ ìåòàëëà â ðóäíîé ìàññå ïðè ñè
ñòåìå ðàçðàáîòêè ïîäýòàæíûìè øòðåêàìè 
è óâåëè÷åííîé âûñîòå áëîêà ìîæíî ðàñ

Ðèñ. 3. Çàâèñèìîñòü êîýôôèöèåíòà 
ïîäãîòîâèòåëüíîíàðåçíûõ âûðàáîòîê

îò âûñîòû áëîêà

 Fig. 3. Dependence of the coefficient 
of preparatorycut workings on the height of the block

Ðèñ. 2. Çàâèñèìîñòü íàãðóçêè íà ìåæäóêàìåðíûé 
öåëèê îò âûñîòû áëîêà

Fig. 2. Load dependence on the interchamber pillar 
from the block height

ñìîòðåòü íà îñíîâå ðàñïðåäåëåíèÿ ñâèíöà 
(ðèñ. 4), âûñîòà ïîäýòàæà ïðèíÿòà 15 ì. Â 
ñêîáêàõ ïðèâåäåíû çíà÷åíèÿ âûñîòû ïàäå
íèÿ ðóäíîé ìàññû îò îñíîâàíèÿ áëîêà, ì. 

 1 (15) 2 (30) 3 (45) 4 (60) 5 (75) 6 (90)

3,5 3,1 4,0 2,7  3,7 2,8
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Ðèñ. 4. Ðàñïðåäåëåíèå ñîäåðæàíèÿ ñâèíöà (%) ïî âûñîòå áëîêà

Fig. 4. Distribution of lead content (%) by block height

Ðèñ. 5. Ðàñïðåäåëåíèå ñîäåðæàíèÿ öèíêà ïî âûñîòå áëîêà

Fig. 5. Distribution of zinc content by block height

Î÷èñòíûå çàáîè âñåõ ïîäýòàæåé ðàñ
ïîëîæåíû â îäíîé âåðòèêàëüíîé ïëîñêîñòè 
(ðèñ. 1). Îòáèâàåìûå ñëîè îáóðèâàþò îä
íîâðåìåííî, íî ñêâàæèííûå çàðÿäû âçðû
âàþò â îïðåäåëåííîé ïîñëåäîâàòåëüíîñòè. 
Ïðèìåíèòåëüíî ê ðàññìàòðèâàåìîìó ïðè
ìåðó çàðÿäû âçðûâàþò â ñëåäóþùåé î÷åðåä
íîñòè: ïåðâàÿ î÷åðåäü – çàðÿäû òðåòüåãî è 
÷åòâåðòîãî ïîäýòàæåé; âòîðàÿ î÷åðåäü – çà
ðÿäû ïÿòîãî è øåñòîãî ïîäýòàæåé; òðåòüÿ 
î÷åðåäü – çàðÿäû ïåðâîãî è âòîðîãî ïîäýòà
æåé. Ïðèìåíÿþò çàìåäëåííîå âçðûâàíèå. 
Íà ãîðèçîíò âûïóñêà è ïîãðóçêè ïîñòóïàåò 

óñðåäíåííàÿ ðóäíàÿ ìàññà. Ñîäåðæàíèå ìå
òàëëîâ íà ïîäýòàæàõ óñòàíàâëèâàþò ãåîëî
ãè ïî áóðîâîìó øëàìó è ðåêîìåíäóþò î÷å
ðåäíîñòü âçðûâàíèÿ ñêâàæèííûõ çàðÿäîâ.  

Çàêëþ÷åíèå. Óâåëè÷åíèå âûñîòû áëî
êà ïðè ñèñòåìå ïîäýòàæíûõ øòðåêîâ äî 
äâîéíîé âûñîòû áàçîâîãî áëîêà (ýòàæà) 
ïîçâîëÿåò èñêëþ÷èòü îäèí ìåæäóýòàæ
íûé öåëèê, ÷åì äîñòèãàåòñÿ ñóùåñòâåííîå 
ñîêðàùåíèå ïîòåðü ðóäû, ñíèæåíèå îáúå
ìà ïîäãîòîâèòåëüíîíàðåçíûõ âûðàáîòîê, 
ïîâûøåíèå êîíöåíòðàöèè ãîðíûõ ðàáîò, 
óñðåäíåíèå ñîäåðæàíèÿ ïîëåçíûõ êîìïî
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íåíòîâ â ðóäíîé ìàññå â ïðåäåëàõ áëîêà, íî 
òðåáóåò ïåðåõîäà íà íîâóþ êîíñòðóêöèþ 
ñèñòåìû, ïðåäëîæåííóþ íàìè, êîòîðàÿ 

äàåò âîçìîæíîñòü ñîõðàíèòü íåñóùóþ ñïî
ñîáíîñòü ìåæäóêàìåðíûõ öåëèêîâ, èñïîëü
çîâàòü êîìïëåêñ ñàìîõîäíûõ ìàøèí. 
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