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SHAXTA ISHCHI GORIZONTIDA YUKLAB-YETKAZUVCHI 

MASHINALARNI QO‘LLAGANDA QISQA KVERSHLAGLAR  

ORASIDAGI MASOFANI ASOSLASH 
 

Annotatsiya: maqolada tik-qiya joylashgan, har xil qalinlikdagi tomirli 

konlarni yer osti usulida qazib olish ishlarida yuklab yetkazuvchi mashinalar 

qo‘llanilganda, shaxta gorizontida ma’dan tanalariga yo‘lak ochish uchun o‘tiladigan 

kvershlaglar orasidagi samarador masofalarni aniqlash bo‘yicha yaratilgan uslub va 

olingan hisob kitob natijalarini jadval holatiga keltirilgan va muxandislik ishlarida 

qo‘llash uchun tavsiya etilgan. 

Kalit so‘zlar: kon geologik sharoit, shaxtagorizonti, qazilmani magazinlarda 

uyumlab qazish, qavatchalardan maydalab qazish, to‘ldiruvchi materiiallar bilan 

bo‘shagan maydonni to‘ldirib qazish, transport ва  eltuvchi lahimlar,kvershlag, 

tashish va eltish masofalari, solishtirma xarajatlar. 
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The basis of the applied technology for excavation of steeply dipping veins is 

the mining system – with stacking and sublevel breaking of ore, as well as mining 

systems with goaf backfilling [1].  

One of the main directions for improving the development of vein deposits is 

the use of self-propelled mining and transport equipment, which causes [2-4] to 

change the traditional technological schemes for opening and preparing horizons. 

Economic efficiency of mining work in this case depends on the parameters of 

technological schemes and requires a reasonable choice. So, in particular, reducing the 

distance between the so-called “short crosscuts” used to access the vein ore bodies  

(Fig. 1.) will lead to a decrease in the ore delivery distance, but at the same time, the 

volumes will also increase due to the cost of mining operations [5-14]. 

 
Fig. 1. Scheme of the working horizon for choosing the distance between 

short crosscuts and delivery of ore: Lto  – the distance between the crosscuts, m; 

1 – “capital crosscut”; 2 – transport and delivery drift; 5 – short crosscuts;  

6 – ore bodies. 

The rational distance between the crosscuts must be determined by searching for 

the minimum sum of the reduced unit costs for the sinking of the crosscut and the 

delivery of ore according to the expression: 

∑ 𝒁𝐮𝐜 = 𝐙𝐮𝐜.𝐜𝐫 + 𝐙𝐮𝐜.𝐝 → 𝐦𝐢𝐧      (1) 

where Zuccr – unit costs for driving a short crosscut, sum/m 

           𝐙𝐮𝐜.𝐜𝐫 =   
𝐒𝐜∗𝐈𝐜𝐫∗С𝐬

𝐦∗𝐡𝐟∗𝐋𝐜𝐫∗𝛄
                                                (2) 

where Sc  – cross sections, m2 ; 

Icr – crosscut length, m;  

Cs  – the cost of sinking 1m3 crosscut, sum/m3 ; 

m – is the thickness of the ore, m; 

hf – floor height, m; 

Lcr – distances between crosscuts, m; 

4 

1 
3 

Lк 

2 

http://sjifactor.com/passport.php?id=22323
https://t.me/openidea_uz


Innovative Development in Educational Activities       ISSN: 2181-3523     VOLUME 2 | ISSUE 5 | 2023  

 

        Scientific Journal  Impact Factor (SJIF): 5.938         http://sjifactor.com/passport.php?id=22323  

 

   

https://t.me/openidea_uz                      Multidisciplinary Scientific Journal                      March, 2023 118 

 

γ – ore density, t/m3; 

𝐙𝐮𝐜.𝐝 = 𝐙𝐝.𝐫 + 𝐙𝐫𝐬𝐦 + 𝐙𝐳.𝐩 + 𝐙а.𝐬    (3) 

Where, Zd.r – the cost of depreciation and restoration of load-dump machines, is 

determined by the formula, sum/ton; 

𝐙𝐝.𝐫 =
𝐒𝐥𝐦∗𝐧а+𝐒𝐥𝐦∗р𝐯.𝐫

𝐏𝐥𝐦
            (4) 

Where Slm – Cost of loading and hauling machines, sums; 

na – annual rate of depreciation deductions, more units; 

pv.r – the annual norm for repair and restoration, more than a unit; 

Plm – annual productivity of load-and-delivery machines, tons/year; 

𝐏𝐥𝐦 =
𝟔𝟎∗𝐪𝐥𝐦∗Т𝐝𝐬𝐡∗к𝐮∗𝐍𝐧𝐦

Т𝐟𝐭
      (5) 

Where 𝒒𝐥𝐦 – load capacity of LHM, tn; 

Tdsh – is the duration of the shift, hour; 

ku – coefficient of use of time in a shift; 

Nnm – the number of working shifts LHM, shift; 

Tft – flight time LHM, min; 

Т𝐟𝐭 = 𝐭𝐦𝐚 +  𝐭𝐬𝐝 + 𝐭𝐮 + 𝐭𝐞𝐨 + 𝐭𝐚𝐰    (6) 

Where tma, tsd, tu, teo, taw – respectively, the time of ore mass accumulation, the time of 

movement in cargo and strike directions, the time of unloading and the time for 

exchange operations when moving along workings, min; 

Cfl – the cost of fuel and lubricants is determined, sum/ton; 

𝐂𝐟𝐥 =
𝐪𝐦𝐡∗Т𝐝𝐬𝐡∗С𝐟+𝟎,𝟎𝟑(𝐪𝐦𝐡∗Тсм∗Ст)

Ппдм
    ;    (7) 

Where is the fuel qmh –  consumption per 1 moto hour work, kg; 

Cf – is the cost of fuel, amounts/kg; 

Cwd – wage costs are determined by: 

𝐂𝐰𝐝 =
𝐀𝐬𝐨 ∗𝐍𝐧𝐦

𝐏𝐥𝐦
 ;        (8) 

Aso – the average shift salary of the operator of the LHM; sum/shift; 

Ctd – the cost of tires is determined, sum/ton; 

𝐂𝐭𝐝 = (𝐪𝐪𝐭 ∗  с𝐪𝐭);       (9) 

where qqt – is the consumption of tires, set; 

𝐪𝐪𝐭 =  
𝑷𝒍𝒎∗𝐋кв.

𝒒𝒍𝒎∗𝟏𝟎𝟎𝟎∗𝒑𝒔𝒕
       (10) 

where pst – mileage set of tires; 

cqt – cost of tires, sum/set; 

Thus, a methodology has been developed based on a technical and economic 

analysis of the change in the specific reduced costs per tons of ore transported through 
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the crosscut, depending on the change in the distance between the crosscuts, in 

conjunction with other parameters of the development system used. 

In accordance with this methodology using the Microsoft program Excel 

calculations were made and graphs were built (Fig. 2). 

 
Fig.2. Graph of the change in the specific reduced costs for crosscutting and 

delivery of ore mass depending on the change in the distance between the 

crosscuts, the total thickness of the ore bodies and the height of the floor. 

From the graphs presented in Fig.2. It can be seen that the specific costs for 

different values of the distance between the crosscuts change in a parabolic 

dependence, due to a change in the height of the floor and the thickness of the ore. At 

the same time, specific costs significantly decrease with an increase in the total 

thickness of ore bodies and are insignificant with an increase in the height of the store. 

With a store height of 40-100m, with an increase in the thickness of ore bodies 

from 2 to 6m, the distance between crosscuts (at which costs are minimal) decreases 

by 200-125m and 125-75m, respectively. 

It should be noted that, in the context of constant changes in the cost of expensive 

equipment, materials, fuels and lubricants, the cost of driving mine workings and other 
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indicators, the results obtained in this work may differ in a positive or negative 

direction and are subject to adjustment if necessary. The developed graphic-analytical 

technique with the use of a computer program allows quickly solving this problem. 
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