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M ethodology of coal losses calculation at open pit mining
for complex geological conditions - review

Oleg Litvin®, Maxim Tyulenev?, Sergey Zhironkin® and Sergey Prokopenko*

At present, industry documents and methods of losaks regulation take into account only miningsiimple conditions: the coal
seam has a constant incidence angle and thickrdsaever, there is no method of coal losses regaiain difficult conditions, in
particular in mining coal seams in tectonically tidbed zones. For deposits having hard conditiohstatification, the creation of this
technique is a very urgent task. This article psotlee necessity for the creation of this docurmr@aine results of calculating the coal losses
at mining by backhoes in disjunctive dislocationsaa are also given in this article. Technologisehemes of coal seams mining in the
areas of dislocations are proposed.
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Introduction

To calculate the loss in the preparation of thggutoit is difficult to produce a comprehensivesessment
of geological conditions. Therefore, it is necegdardevelop specific recommendations or algoritoneasily
assess the impact on the loss of certain tectastardances and their degree of importance. Lossesning
zones of tectonic disturbances associated witlerdifft factors and take different values. Thusegf@mple, the
displacement amplitude at disjunctive violationssignificantly affected by losses. Considering fhet that
during the surface mining development open piteHasen deepening (Lokhanov et al., 1967; Hrehoealat
et al., 2012; Hummel, 2012; Kuznetsov et al., 199attis et al., 2012; Molatilov et al., 2009; Opaset al.,
2012; Prokopenko, 2014; Scott et al., 2010; Zhinorek al., 2016) and deal with complicated geolab&nd
hydro-geological conditions (Tyulenev, Zhironkin &t, 2016), the methodological problem of coalskss
minimization come in force.

A wide range of papers (Bereznyak et al., 1970;sKidev et al., 2014; Demirel, 2011; Nazarov, 2011;
Tanaino and Cheskidov, 1999; Vukotic et al., 20Igulenev, Gvozdkova et al., 2016) is devoted togsi
draglines for overburden removing and coal extractivork; however, draglines’ technological parameto
not allow using them for coal beds’ roof strippingh minimal losses.

On the other hand, the technical characteristickamkhoes (Tyulenev et al., 2016; Prakash et all32
Matushenko, 1975) allow negligible quantity in t@ntouring of the coal seam, since these lossesnaa#i and
are formed by a rough surface formation.

If we consider the loss of the roof and soil of twal seam, then they will also be produced for the
following reasons: the rough surface of overburdeck and coal seam contact and low sensitivity aufkr
contact (Che and Yang, 2010; Demirel and Frimpd@)9). When stripping the seam’s roof due to the
contact’s surface irregularities and coal strippiteghnology imperfections in some areas may remain
overburden interbeds (rock pieces), which werer letieen out with coal and polluted. A special feataf the
hydraulic excavator is the maximum force at anghedigging, so the driver does not feel rock congad may
undercut the coal seam.

Similar problems arise when stripping the soiltef seam. Nevertheless, the loss layer’s heightichrtess
than with using a rope shovels. The experiencefoll-gcale study of mining operations on Kuzbapsropits in

the areas of disjunctive dislocations occurs midtigrushing”, "bending" of the seam, which leaalsuh intense
admixture of rocks in the coal.
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Some theoretical statements of coal losses caigonlaising backhoes were given by Kuzbass scholars
(Tyulenev, Zhironkin & Garina, 2016).

Used methods

In any case, the development of the classificatsomery difficult to evaluate all geological condits,
accounting the effect of which would make posstbleeduce this process to a typical calculatioreréfore, we
assume that the general criterion for assessindetieg of losses of coal will be the total lengthtlee contact
rock and coal within a stope (panel). This is dug¢he fact that the main source of losses in theldpment of
complicated coal seams by hydraulic excavatorsrisck and coal contact, because other sources stiewa
comparison with the work of shovels, in particulaon-digging triangles, will be excluded. Howeveven in
this case, it seems to us very difficult to unifyetdevelopment environment as bedding options, ssch
synclinal folds, can vary considerably. For examflean change the incidence angle of the foldisgs, the
width of its joint, the structure (simple or compleeam), etc. In this regard, we attempt to detagritie loss of
coal under difficult conditions, only relying onetlthange of basic parameters.

For example, consider the area of the “Volkovskgam, complicated by disjunctive dislocation, in a
quarry field of "Kedrovsky" open pit mine on thepéoration line XIVb (Fig. 1).
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Fig. 1. Typical geological section of faulted seam

Technological schemes of the stages of mining hosvs in Fig. 2-6. This area is a rock-and-coal zone
The main equipment for the mining is a backhoe.

147



Oleg Litvin, Maxim Tyulenev, Sergey Zhironkin andSergey Prokopenko: Methodology of coal losses calculation at opeénmphing for
complex geological conditions

INAAAAAARNARNRAAN

INAAAAANAAANNAN

Fig. 3. Working out the 1st (upper) layer of interden.
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Fig. 5. Working out the bench floor's upper lapéthe coal seam.

149



Oleg Litvin, Maxim Tyulenev, Sergey Zhironkin andSergey Prokopenko: Methodology of coal losses calculation at opeénmphing for
complex geological conditions

1,55

15,0
15.0

Sth excavator stroke zone
)—T,—T:——ﬁ bad
’_____ ;.:._1 1)

seam Valkovsk

INAAAAARRAARARAN

Fig. 6. Working out the bench floor's lower lapéithe coal seam.

Results and discussion

It is logical to assume that the definition of #mea (and volume) of coal for subsequent calcuiatioill be
reduced only to the current conditions in a paléicarea. Change of all seam parameters can givmlanited
number of calculation options, so for varying paeéen has been accepted a seam thickness, becatsa in
conditions this area is just characterised by uneess of the seam’s thickness. Working out of #repcarried
up by layers height to 5 m.

Graphical interpretation of the results is showiriig. 7.
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Fig. 7. The dependence of the coal losses tlsnseanthickness.

150



Acta Montanistica Slovaca Volume22 (2017), numbeg, 146-152

Conclusion

The analysis of the Fig. 7 allows us to concludeftilowing:

1. When seam thickness in areas of faulting is leas 87 m, then a sharp jump in the level of logsssrs,
reaching up to 50% at the seam thickness of 2 msé&guently, the priority in the preparation of gjiesr
design should be given to technology of coal seanising in zones of faults.

2. The main factor affecting the level of losses ia fault coal seam is the length of the rock-and-coatact
within worked of the panel (stope); other factarslide type of disturbance (plicative, disjunctiae)d its
parameters, as well as the parameters of the eaal ¢thickness) and the type of equipment used.

3. Coal losses have inverse power dependence of #me #eckness in the area of disjunctive faultige &
correlation coefficient is more than 0.99, indingtthe high accuracy of the results.

4. It is necessary to develop a unified methodology dalculating losses of coal under a challenging
environment at the various types of equipmentpiedd by its implementation as an industry document.
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