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Abstract

The working area of the quarry corresponds to that part of it in which the main
production processes are carried out, i.e. a set of ledges that are in simultaneous
development. As mining progresses, the working area expands from the initial size of
the split trench until its upper edge reaches the final contour of the quarry at the
surface level. The development of the working area in depth continues until the final
depth of the quarry is reached by mining operations.
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Introduction

Open pit mining has been carried out in our country since ancient times. Currently,
there are enterprises of large production capacity.

At the present stage of the formation of the country's market economy, the basis for
the functioning and development of its mining industry is the open method of mining.
Mining open method provides significantly better technical

economic performance than underground.

The working area is usually understood as that part of the surface of the open pit, in
which the main technological processes of open pit mining are carried out during a
given period of operation of the deposit. “It is a surface that moves and changes in size
and shape, having a variety of spatial configuration and different time position in the
space of a quarry field.

In fact, the working area of a quarry is, in terms of meaning and essence, a three-
dimensional geometric figure, because Mining works are being carried out in it, and
the reserves of rock mass that have been discovered and are ready for excavation are
being formed. Mentioned can be made only in space. In connection with the above,
there is a need to clarify the definition of the working area and develop analytical
methods for calculating its parameters.

Proceeding from the essence of mining, the working area should be understood as that
part of the open pit field in which, at the given moment in time, mining and
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preparation, overburden and mining operations are being carried out or planned.
With the development of mining operations in space and time, this part of the quarry
is in constant motion and change, up to the setting of working ledges consistently in
an intermediate or limiting position. So, with continuous longitudinal and transverse
mining systems (ideally), the working zone performs a plane-parallel movement, with
a deep mining system (the central part of the quarry is a rectangular parallelepiped) -
a similar movement, but with a regular abrupt lowering to the height of the next
opened horizon.

In the general case, the working area is a part of a quarry field that moves and changes
in size and shape over time. It is limited from the mined-out space by the working side
and the upper platform of the first working ledge with a width equal to the width of
the heading along the pillar, from the quarry field in the direction of the development
of mining operations by the current contour, from the unopened or non-working
lower horizons by the base plane of the lower working ledge, and along the flanks - by
the side faces (picture 1).

The working side of a quarry is a set of inclined surfaces of slopes of ledges and
horizontal surfaces of work sites. Together with the upper platform of the first ledge,
it forms an open surface of the working area. The current contour of the working area
is a plane drawn through the back side of the upper platform of the first working ledge,
parallel to the pit wall in the limit position. The lateral boundaries of the working area
are a set of normal planes drawn along the ends of the length of the front of each ledge.
The main parameters of the working area are: height, width, angle of slope of the
working side of the open pit, the length of the front of each ledge, the area of the
working platform, the projection of the working side on the horizontal plane and the
volume of rock in it at a given time (picture 1).
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Pict.1 The working area of the quarry in plan (a) and an enlarged section of the
working area along
A-A (b):
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1 - working side, 2 - upper platform of the first working ledge, 3 - back side of the
upper platform of the first working ledge, 4 - current contour,
5 - base and 6 - side boundaries of the working area

With the current level of use of computer technology, the calculation of areas and
volumes of mine workings in the working area is not difficult. However, for a detailed
analysis of the current and prospective state of mining in a quarry, it is necessary to have
a mathematical model of the working zone. For this purpose, the latter along its length
should be divided (by cross sections) into several (m) characteristic elementary sections
and for each selected working section on its cross section, calculate the quantities of
interest. Further, depending on the nature of the task, by averaging or summing them,
you can find the necessary parameters of the working area as a whole.

That, the calculation formulas given below refer to the geological section of the working
zone. To simplify the notation, the index "g" is omitted in them. It is known that the
height of the working zone (Hp 3) is equal to the sum of the heights (hm) of the active (n)
ledges that make up this zone, i.e.:

n
ll'” = 2_h“ s
=l

All other necessary parameters of the working area with a known are functions of the
angle of slope of the working side of the quarry. The latter indicator is usually
determined by the angle of inclination of the line connecting the lower edge of the lower
and upper edge of the upper working ledges to the horizon. This angle for the first
position of the surface of the working area is calculated from the dependence:

tgg, = > h, (ZB +zh ctza)

where B, is the width of the working platform on the ledge; and «,, is the slope angle of

the ledge. The denominator of expression (1.2) represents the projection of the working
board on the horizontal plane, i.e.:

B,"‘ — "{P"(Clg(pl - Clg{k )+ Blul g

where y,-is the slope angle of the quarry wall in the limit position; B, - the
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with of the upper platform of the first working ledge. Cross-sectional area of the working
area, representing the volume rocks of an elementary section of the working area for the

first position surface of the working area, with sufficient accuracy can be found from
expressions (pict.1)

Cross-sectional area of the working area, representing the volume rocks of an
elementary section of the working area for the first position surface of the working area,

with sufficient accuracy can be found from expressions (fig.1)

1. >
Sl = SH;}(Ctgpl —clgyy )+ l_lp'x 2 Bun >

S, = %H’m( B, +B,, ).

In the position of the working area, shown in Fig. 1, b, the area triangles of the lower
three ledges that go beyond the contour of the working zones, compensate for the
missing areas of the upper three ledges, which already taken into account when
calculating the volume of the working area according to formula (1.4). The total areas of
the mentioned triangles are almost equal. This pattern is valid for any number of
working ledges, which confirms the validity of dependence (1.5). The eligibility of the
specified, the relation can also be proved by direct measurements. At this cross-sectional
area of the working area of the working area is calculated by summing the areas of

sections of ledges included to the work area.

Bibliography

1. Abdusamatova N.S., Abiyev O.H, The research of freight flow non-uniformity on the
belt conveyor // European Journal of Research Development and Sustainability
(EJRDS)- Vol. 2 Neg March 2021, ISSN: 2660-5570

2. AbaycamaToBa H.C. / ComocraBaTesibHBIN aHAINU3 JOCTABKU PYZbl PAa3JIMUYHBIMU
BUJIAMH TPAHCIIOPTa U3 MECTOPOXKAEHHU C TIyOOKHX ropus3oHToB // Oriental
renaissance. N24,VOL 1. ISSUE 4. ISSN 2181-1784. SJIF 2021. C 463-469

3.Abdusamatova N.S., Abiyev O.H. Use of inclined lifts in the development of
environmentally friendly transport technologies for deep quarries.// European
Journal of Research Development and Sustainability (EJRDS) Vol. 2 No.4, April
2021

4. CoxuboB N.I0., Auapbae X.II. Mapkierijiepckoe obecrieueHre KOMILIEKCHOTO
OCBOEHHSI PEeCypcoB TopHojoObIBamIux perumoHoB// International Journal of
Advanced Technology and Natural Sciences ISSN: 2181-144X Per. N? 7.10.11.2020

Website:

www

v https://wos.academiascience.org




" WEB OF SCIENTIST: INTERNATIONAL

[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 5, May., 2022

5. AbaycamaroBa Hoaupa Catistyna kusu, Camajioa I'ysin MupisxoHoBHa/ AHAIN3
AHEPTOoIoTpeOIeHUs TEXHOJIOTHUYECKUMH IIPOIECCAaMU Ha Kapbepe
«KaJpbMakup»/ 2022/4/29 /gospodarka i innowacj /issn: 2545-0573, CTPaHUI[bI
596-602

6. Homgupa Caiinysuta Kusu A6aycamarosa /OBIITUE ITPUHITUIIBI
SHEPTETUYECKOM OIIEHKN TEXHOJIOTUYECKHNX ITPOITECCOB B
TPAHCITOPTHBIX CUCTEMAX KAPBEPOB/ 2022Central Asian Academic
Journal of Scientific ResearchTom 2, Homep 3 CtpaHu1isr 45-51

7. CybaHoBa 3.A. BriOOp m HayuyHOe OOOCHOBaHHWE TPAHCIOPTHBIX CHCTEM Ha
IyOOKUX Kapbepax.// "9koHomuKka u cormyMm” N211. N211(78) 2020

8. bepaueBa /I.X.,CybanoBa 3. A. K Bompocy CcHWKeHUS CeOeCTONMOCTHU
3aKJIaIOYHBIX PabOT IpH cHCTEME pPa3pabOTKH TOPH3OHTAJIBHBIMU CJIOAMH C
3akyiankon. // Oriental Renaissance: Innovative, educational, natural and social
sciences VOLUME 1 | ISSUE 4. C.674-679

9. Coxubop N.I0., Anapbaep X.II. Mapkieliiepckoe obecrieueHre KOMILJIEKCHOTO
OCBOEHHUSI PECYPCOB TOpPHOJI0OBIBatonux perroHoB// International Journal of
Advanced Technology and Natural Sciences ISSN: 2181-144X Per. N2 7.10.11.2020

10. Anap6aeB X.II. PaspaboTka palnuoHaJIbHOW CXeMbl OOOTaIleHUsA JIeKaTbIX
XBOCTOB BoJib)paMa MpuMeHUTeIbHO pyAHUKY unruuku // Oriental Renaissance:
Innovative,
educational, natural and social sciences VOL 1 ISSUE 5 ISSN2181-1784 Scientific
Journal Impact Factor SJIF 2021: 5.423

11. Mutalova M.A., Khasanov A.A., Improvement oj Technology for Enrichment of
Tungsten Concentrate from Cake of NPO Almaliksky MMC JSC by Gravitational
Methods, International Journal of Advanced Research in Sciense, Engineering and
Technology Vol 7, Issue 5, May 2020

12. Kurbanbaev D.M. Shamaev M.K., Melnikova T.E., Tashkulov A.A./«Production Of
Drilling And Explosion Works At The “Yoshlik I” Mine Quarry With The Use Of
Non-Electric Initiation System And Emulsion Explosives»/ International Journal
of Advanced Research in Science, Engineering and Technology, Vol. 7, Issue 5, May
2020./ Pp.13550-13554.

13. M.K. Shamaev, T.E. Melnikova /“Wall control and contour blasting to ensure the
stability of the quarry boards when operating drilling and blasting works”/ Oriental
Renaissance:Innovative, educational, natural and social sciences. Vol.1. Issue 4.
ISSN 2181-1784. SINF 2021:5,423. May 2021/ Pp. 902-909.

14. Melnikova Tatyana Evgenievna, Tashkulov Akmal Alisher Ugli, Mavlyanova
Gulshan Abdurakhimovna. /“Prospects for ore flow quality management in deep

Website:

www

v https://wos.academiascience.org



https://cyberleninka.ru/article/n/obschie-printsipy-energeticheskoy-otsenki-tehnologicheskih-protsessov-v-transportnyh-sistemah-karierov
https://cyberleninka.ru/article/n/obschie-printsipy-energeticheskoy-otsenki-tehnologicheskih-protsessov-v-transportnyh-sistemah-karierov
https://cyberleninka.ru/article/n/obschie-printsipy-energeticheskoy-otsenki-tehnologicheskih-protsessov-v-transportnyh-sistemah-karierov

E WEB OF SCIENTIST: INTERNATIONAL

SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 5, May., 2022

pits”/ International Journal of Advanced Technology and Natural Sciences. Vol 2
(2) 2020. DOI: 10.24412/2181-144X-2020-2031-35/ Pp.31-35.

15. MesukysoB A.Jxk., CansamoBa K.J[xk., 'acanoBa H.IO., Ymapos Bb.T., Cadapos
C.H., MenpaukoBa T.E./“AkTyasibHble  HAyYHO-TIPAKTHYECKHE  33/1a4d
obecreueHuss YCTOWUYMBOCTU ITOJ3€MHBIX COOPYKEHHU M TOPHBIX BHIPAOOTOK
CceCMO-TeKTOHUUECKH aKTUBHBIX parioHax llenTpanbHolt Asuu’/ IIpobseMbr
COBpeMeHHOU HayKu 1 obpaszoBanusa N210 (143), 2019. CpaBka N2 IICHO-9842
oT 14 okTs0ps 2019r. Ceprudurar BHeceH B peectp. Cepus 77 CH N202273 ot
14.10.2019r./DOI 10.24411/2304-2338-2019-11002.

16. T.E. Melnikova /“Increasing the boundaries of open pit depths by applying
effective methods of opening and transportation systems of mined rock from deep
horizons”/ Scientific Progress. Vol.2. Issue 2. 2021, VI. ISSN: 2181-1601/ Pp.1623-
1630.

Website:

www

v/ https://wos.academiascience.org




