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LOBJANIDZE G., NANITASHVILI G., LOBJANIDZE G., NANITASHVILI G., 
KAKHADZE B., BUTULASHVILI T., MACHAIDZE G., KAKHADZE B., BUTULASHVILI T., MACHAIDZE G., 
NANITASHVILI G., KHETSURIANI G.NANITASHVILI G., KHETSURIANI G.
GLOBAL CHALLENGES AND PROSPECTS FOR GLOBAL CHALLENGES AND PROSPECTS FOR 
EFFICIENT ASSIMILATE OF MINERAL RE-EFFICIENT ASSIMILATE OF MINERAL RE-
SOURCES SOURCES 

ANNOTATION. ANNOTATION. The paper analyzes the global challeng-
es, trends and prospects for the ef  cient use of mineral 
resources in the period and conditions of the COVID-19 
pandemic, which has affected the mineral-commodity 
commodity markets and the mining industry around the 
world in different ways. Due to the spread of the coro-
navirus and restrictions imposed by the government, the 
mining operations of the companies were somewhat af-
fected and the demand for some goods decreased. The 
article discusses the potential long-term impact of the 
COVID-19 pandemic, global risks and trends on future 
demand for mineral products, tactical, strategic steps and 
prospects for mining companies to quickly and effective-
ly rationalize the current crisis in the mining industry. 
Suggestions and practical recommendations on the the-
oretical-methodological basis of the stages of policy for-
mation and implementation mechanism in the research 
sector have been developed.

KEY WORDS:KEY WORDS: COVID-19 pandemic; mineral resources;  COVID-19 pandemic; mineral resources; 
mining industry; global risks; global trends; development mining industry; global risks; global trends; development 
perspectives; economic analysis.perspectives; economic analysis.
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LOBJANIDZE G., NANITASHVILI G., LOBJANIDZE G., NANITASHVILI G., 
MACHAIDZE G., GUDAVADZE Z MACHAIDZE G., GUDAVADZE Z 
PERSPECTIVE OF FORMATION OF PERSPECTIVE OF FORMATION OF 
MINING-INDUSTRIAL CLUSTERS IN IMERETI MINING-INDUSTRIAL CLUSTERS IN IMERETI 
REGIONREGION

ANNOTATION.ANNOTATION. The paper analyzes the main directions 
and prospects of regional innovation system and cluster 
development policy and potential research as a means of 
economic growth and development. The methodology of 
cluster capacity analysis in the mining and industrial sec-
tors of Imereti regional economy is proposed and gener-
alized. The methodology uses expert assessments of the 
proximity of the factors required for cluster formation to 
their actual values. Based on the cluster structure, taking 
into account the potential potential participants and the 
peculiarities of the region, the possibility of forming a 
regional and industrial cluster model in Imereti region 
has been developed, as well as suggestions and practi-
cal recommendations on the theoretical-methodological 
basis of cluster policy formation and mechanism imple-
mentation.

KEY WORDS:KEY WORDS: competitiveness; economic cluster; min-
eral resources; mining industry; regional economy; busi-
ness sector; cluster capacity ratio; expert evaluation; 
Spearman rank correlation method; economic analysis.  
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2,5 -         2,5 -         

                    

NN  ,  ,  , % , %

FeFe22OO33 -   -  
( )  ( )  

, %, %

FeFe22OO3 3 -   -   
 ,  % ,  %

1 -2.5+1.25 3.9
6.94 6.3 6.25

2 1.25+0.63 3.04

3 -0.63+0.315 18.06 6.7 17.29

4 -0.315+0.16 29.90 8 34.17

5 -0.16+0.08 20.39 6.3 18.35

6 -0.08+0,04 7.64 5.09 5.55

7 -0.04+0 17.07 7.3 18.46

8 -2.5+0 100 7.0 100

 2-  ,   (  
-0,04+0 ) 17 %-      

  18 %-  ,    
(-0,08+0,04 )   (7,64 %)   -

  5,09 %,     
    

   -0,08+0 .   
-2,5+0,08    .
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 ,   ,  
%

1
30

41.5 10.03 53.84

58.5 6.1 46.16

100 7.73 100

2 60

37.4 12.53 64.50

62.6 4.12 35.50

100 7.265 100

3 90

34.3 12.47 54.71

65.7 5.99 45.29
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NN       
 , % , %
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 , % , %
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,  %,  %

1
2

37.4 12.53 64.50

62.6 4.12 35.50
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100 7.36 100

  ,      ,   
 13.16%.          . 

. 2.   . 2.   
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 4 4
        

    

,%%,%%

FeFe22OO33-  -  
  

,%,%

FeFe22OO33-   -   

 
( ) 32,26 18,23 13,16 57,6 37,53

 
 ( ) 67,74 38,27 4,61 42,40 27,62

-0,63+0,08 100,0 56,50 7,37 100,00 35,15

 

( )
-0,08+0

43,5 43,50 5,12 34,85 34,85

 100 6,39 100

    
   , 

    :   
 -2,5 - ,  - ,  

          ,  
   /   /  

  .

        
    

  2.    
    4.  
,    

 1    182   
Fe2O3-   13.16 %. 

 . ,  . .,  . ,  . ., 
 . .,  . .,  . .,  . ., 

 . .  . . .  .
  

    
    

        

..     
    

   ( ), 
    - -

  ,    -
   .  

    -
  1   182                                     

Fe203 - 13,26 %. 

SHEKILADZE A., KAVTELASHVILI O., BAGNASHVILI M., SHEKILADZE A., KAVTELASHVILI O., BAGNASHVILI M., 
SAMKHARADZE I., MAGHLAKELIDZE S.SAMKHARADZE I., MAGHLAKELIDZE S.

ANNOTATIONANNOTATION. The article presents the results of stud-
ies on the enrichment of glauconite containing sands of 
the Gumbri deposit (gumbrine). Taking into account the 
material composition and textural-structural features of 
the sample, the magnetic separation has been chosen as 
the enrichment method. The developed technological 
scheme of enrichment enables to obtain 182 kg of con-
centrate from 1 ton of raw materials with a content of 
Fe203 - 13.26 %. 

KEY WORDS:KEY WORDS: enrichment; concentrate; magnetic 
separation
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MAKHARADZE L., SHARIKADZE A., STERIAKOVA S.MAKHARADZE L., SHARIKADZE A., STERIAKOVA S.
METHOD FOR MEASURING THE VOLUME OF METHOD FOR MEASURING THE VOLUME OF 
THE HYDROAIR FLOW INTERRUPTION ZONE THE HYDROAIR FLOW INTERRUPTION ZONE 
DURING HYDRAULIC IMPACT IN THE PRES-DURING HYDRAULIC IMPACT IN THE PRES-
SURE PIPELINE OF THE HYDRAULIC TRANS-SURE PIPELINE OF THE HYDRAULIC TRANS-
PORT SYSTEMPORT SYSTEM

ANNOTATIONANNOTATION. When a hydraulic shock and 
disconnection zone is generated in the pressure pipeline 
of a hydraulic transport system by means of its cross-
section blocking body, pressure variability is observed in 
this zone over time by a pressure tensometric transmitter. 
Simultaneously, in the area beyond this zone, through the 

working body of the speedometer transmitter, the torn 
 ow velocity is measured and the directional variability 

is instantly recorded. The electrical signals generated 
in the tensometric transmitters are ampli  ed in the 
ampli  er and transmitted to the microprocessor, and 
after processing - to the computer, where the volume of 
the disconnection zone is calculated and the  nal value is 
demonstrated on a secondary measuring device.

KEY WORDS:KEY WORDS: hydraulic transport system; pressure 
pipeline; hydraulic shock; cut off  ow; disconnection 
zone; tensometric transmitter;  ow velocity; electrical 
signal; signal ampli  er; zone volume.
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MAKHARADZE L., GAVASHELI L., STERIAKOVA S.MAKHARADZE L., GAVASHELI L., STERIAKOVA S.
TENSOELECTRIC MANOMETER TENSOELECTRIC MANOMETER 
IN PRESSURIZED HYDRAULIC IN PRESSURIZED HYDRAULIC 
TRANSPORTING SYSTEMS TO MEASURE TRANSPORTING SYSTEMS TO MEASURE 
PRESSURESPRESSURES

ANNOTATION.ANNOTATION. The article discusses the tensoe-
lectric manometer pressure for measuring pressures in 
hydraulic transporting systems, which contains a kind 
of glass  lled with high viscosity  uid the tensometric 
working body, the pipeway scheme associated with it, 
and high frequency pressure stabilizing generator, which 
differs in that the sensitive elements of the working body 
– tenzoresistances are connected high through the elec-
trical circuit with a cascading ampli  er assembled from 
frequency transistors and with a secondary tool graded 
according to pressures, for example, with milliamp me-
ters.

 
KEY WORDS:KEY WORDS: tensometric manometer, hydrotrans-

porting system, pipeway scheme, stabilizing generator, 
tenzoresistance, transistor, cascading ampli  er, milliamp 
meter.
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MCHEDLISHVILI Z., JIHVADZE I., LOSABERIDZE M.MCHEDLISHVILI Z., JIHVADZE I., LOSABERIDZE M.
TEMPERATURE STRESSES IN PARTS OF MIN-TEMPERATURE STRESSES IN PARTS OF MIN-
ING MACHINES HAVING THE SHAPE OF BOD-ING MACHINES HAVING THE SHAPE OF BOD-
IES OF REVOLUTIONIES OF REVOLUTION

ANNOTATIONANNOTATION. Article discusses stress strain analy-
sis and temperature distribution over the radius of thick-
walled disks. When they rotate during operation as ro-
tating parts in mining machines, which work under se-
vere temperature conditions during mining and various 
mining and quarrying activities. This calculation method 
is based on the principles of solving axisymmetric ther-
moelasticity problems.

KEY WORDS:KEY WORDS:
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TSERETELI  M.,  RUXADZE  N.,  TSERETELI I.TSERETELI  M.,  RUXADZE  N.,  TSERETELI I.
TRANSITION MODE DISCUSSES THE ASYNCR-TRANSITION MODE DISCUSSES THE ASYNCR-
RONUS MOTOR STARTING MODERONUS MOTOR STARTING MODE

 ANNOTATION.ANNOTATION. The paper discusses the asynchro-
nous motor starting mode. The value of starting time is 
de  ned for three cases: 1) when the engine is running 
(Mst = 0) at idle; 2) when a positive load is applied to the 
drive (Mst > 0) and 3) when there is a negative load on 
the drive - (Mst < 0). For real components, the load is the 
same in both operating modes (engine and generator).

KEY WORDS:KEY WORDS: asynchronous motor; transition 
mode; mechanical characteristics; idle mode; engine 
mode; generator mode; launch time in all three modes.
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TSERETELI M., RUKHADZE N., TSERETELI I.TSERETELI M., RUKHADZE N., TSERETELI I.
ASYNCHRONOUS MOTOR MECHANICAL ASYNCHRONOUS MOTOR MECHANICAL 
CHARACTERISTICS CALCULATION AND CHARACTERISTICS CALCULATION AND 
CONSTRUCTION CONSTRUCTION 

ANNOTATION.ANNOTATION. The method of calculating and 
building the mechanical characteristics of an asynchro-
nous, phased rotary motor is discussed. This method has 
long been known in the manual of any electric motor. 
We tried to simplify this method and solved this task 
more simply. First discussed the theoretical way of solv-
ing the task, and then the practical example proves the 
simplicity of the new method and the reality of the cal-
culation.

KEY  WORDS: KEY  WORDS: asynchronous; phase rotor; short-cir-
cuited rotor; mechanical characteristics; feature calcula-
tion and construction; simpli  ed method.
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KUCHUKHIDZE Z., ABESADZE N., SHATBERASHVILI G., KUCHUKHIDZE Z., ABESADZE N., SHATBERASHVILI G., 
BEINASHVILI G., MURDJIKNELI S.BEINASHVILI G., MURDJIKNELI S.
ANALYSIS OF THE INFLUENCE OF SEISMIC ANALYSIS OF THE INFLUENCE OF SEISMIC 
VIBRATIONS CAUSED BY EXPLOSION ON VIBRATIONS CAUSED BY EXPLOSION ON 
BUILDINGSBUILDINGS

ANNOTATION.ANNOTATION. The article provides the examples 
of the in  uence of deformation, caused by seismic vibra-
tions in different types of rock, on the walls of build-
ings, analysis of compression and stretching, bending 
and shearing forces acting on them. There are given the 
options that can be used to protect you from the risk of 
explosion energy induced destruction.

KEY WORDS:KEY WORDS: explosion; seismic; charge; well; os-
cillation speed.
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NADIRASHVILI M., ABESADZE N.NADIRASHVILI M., ABESADZE N.
THE IMPORTANCE OF CHEMISTRY IN MILI-THE IMPORTANCE OF CHEMISTRY IN MILI-
TARY AFFAIRSTARY AFFAIRS

ANNOTATION.ANNOTATION. The article concerns the role of 
chemistry in military affairs. Among the fundamental 
sciences on which military affairs are based, chemistry 
occupies a prominent place. It has a large area of   contact 
with military science, which greatly increases its impor-
tance. Speci  c examples are given of the use of different 
classes of chemicals, as well as practical physic-chemical 
methods, both in preparation for war and in hostilities.

KEY WORDS: KEY WORDS: war; chemistry; military science; ex-
plosives; synthetic petrol. 
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LELUASHVILI L., LELUASHVILI G., LELUASHVILI L., LELUASHVILI G., 
STERIAKOVA S.STERIAKOVA S.
ELECTROCHEMICAL PROTECTION OF UN-ELECTROCHEMICAL PROTECTION OF UN-
DERGROUND METAL RESERVOIRS FROM DERGROUND METAL RESERVOIRS FROM 
CORROSIONCORROSION

ANNOTATION. ANNOTATION. The article presents systems 
of protection against electrochemical corrosion of 
underground metal tanks, calculations and possibilities 
of their use. It has been established that protection 
against electrochemical corrosion of underground metal 
tanks should be carried out, especially for petrol and gas 
 lling stations, by passive protection (insulation) and 

active protection (protector) in place.

KEY WORDS: KEY WORDS: reservoirs; insulation; passive; active; 
tread; electrochemical protection.
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LELUASHVILI L.,   RIGISHVILI T.,   LELUASHVILI L.,   RIGISHVILI T.,   
LELUASHVILI G., STERYAKOVA S.LELUASHVILI G., STERYAKOVA S.
ANODE EARTHING DEVICE FOR CATHODIC ANODE EARTHING DEVICE FOR CATHODIC 
PROTECTIONPROTECTION

ANNOTATIONANNOTATION. . The article proposes a cathodic pro-
tection device for creating an aquiferous soil around the 
anode ground electrodes, which has a horizontal pipe, 
which is laid in the ground along the entire length of the 
trench above the anode ground electrodes, vertical pipes 
coming out of the horizontal pipe are installed above the 
anode ground electrodes, a vertical pipe comes out from 
the middle of the horizontal pipe on the surface of the 
earth from where water is periodically poured.

KEY WORDS:KEY WORDS: transition resistance; cathode; pipe; 
anode earthing switch; protection; priming; electrical 
corrosion.
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L1 130 1,0/80 12/50 - -

L2 190 1,0/80 12/60 12/60 -

L3 250 1,0/90 16/60 12/65 -

L4 300 1,0/90 16/65 15/67 -

L5 350 1,0/90 18/65 15/72 -

L6 400 1,2/90 18/70 20/67 -

L7 450 1,2/100 18/75 20/71 -

L8 500 1,5/100 22/71* - 35/56**

L9 550 1,5/100 22/75* - 35/60**
 L10 600 1,5/100 22/73* - 35/62**
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   N 491, 
2017  2 
Cable Barrier Literature Review, Coon, B.A., Faller, 
R.K. and Reid, J.D., MwRSF Research Report No. 
TRP-03-118-02 July 10, 2002, pp. 1.
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NOZADZE G., PATARAIA D., KOBIDZE T., DZIGVASH-NOZADZE G., PATARAIA D., KOBIDZE T., DZIGVASH-
VILI D., MAISURADZE R., AKHVLEDIANI G.VILI D., MAISURADZE R., AKHVLEDIANI G.
CABLE PROTECTIVE BARRIERS AND THEIR CABLE PROTECTIVE BARRIERS AND THEIR 
RATIONAL USE IN GEORGIAN ROADRATIONAL USE IN GEORGIAN ROAD

ANNOTATION.ANNOTATION. The article deals with the issues 
and problems of using cable bariers in the road infra-
structure of the country. The technological difference 
between the experience of Georgia and advanced coun-
tries on cable bariers is shown. An opinion was expressed 
about the presence of a high degree of road danger due 
to the carrying capacity of cable bariers. Technological 
requirements for energetical characteristics in the design 
of cable bariers in accordance with the standard are pro-
posed.

KEY WORDS: KEY WORDS: cable barriers; cable; energetical char-
acteristic; car roads; road category.
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BEZHANISHVILI A.BEZHANISHVILI A.
MAIN REGULARITIES OF ROCK MAIN REGULARITIES OF ROCK 
TANGENTIAL CUTTING ASPECT AND TANGENTIAL CUTTING ASPECT AND 
ITS ANALYSIS ITS ANALYSIS 

ANNOTATION.ANNOTATION. The paper considers main 
regularities of rock destruction by tangential cutting. 
Studies have been carrying out on the samples of Chiatura 
manganese deposit by tools -8. For tangential cutting 
the most probable criterion for rock estimation to 
destruction resistance are contact strength and ultimate 
strength to uniaxial compression. According to the 
results of study, increasing of bench height and cutting 
pinch provoke cutting force increasing. Tangential 
cutting is effective for bench height of 20 mm and more. 
In  uence of tool slope over the cutting force and the 
main regularities of tools wear for tangential cutting are 
considered as well.

KEY WORDS:KEY WORDS: tangential cutting; bench height; 
cutting pitch; cutting tool; cutting force; cutting velocity; 
ultimate strength to uniaxial compression; abrasivity; 
wear; correlation. 
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KHACHATURIAN K., GEGIA N., GURULI T., UKLEBA E.KHACHATURIAN K., GEGIA N., GURULI T., UKLEBA E.
EVALUATION OF FILTERING CAPACITY OF EVALUATION OF FILTERING CAPACITY OF 
BENTONITE VANISKEDI (GEORGIA) FIELDS BENTONITE VANISKEDI (GEORGIA) FIELDS 
FOR THE PURPOSE IT’S APPLICATION IN THE FOR THE PURPOSE IT’S APPLICATION IN THE 
PROCESS OF WINE CLARIFICATIONPROCESS OF WINE CLARIFICATION

ANNOTATIONANNOTATION.. The  ltration capacity of bentonite 
clay of the Vaniskedi deposit (Georgia) has been inves-
tigated to determine whether it can be used in the pro-
cess of clarifying white wine; in laboratory conditions, 
transparency, stability and quality of  ltered wine were 
evaluated. A trial treatment of wine was carried out and 
an optimal dosage was established. An optimal version of 
wine clari  cation was revealed, in which a crystal-clear 
 ltrate was obtained, which exhibits stability during the 

holding time and retains crystal transparency.

KEYWORDS:KEYWORDS: bentonite;  eld; wine;  ltering capac-
ity; clari  cation of wine; haze; stability; shutter speed; 
optimal dosage
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MCHEDLISHVILI Z., LOSABERIDZE M., SHURGAIYA I. MCHEDLISHVILI Z., LOSABERIDZE M., SHURGAIYA I. 
CALCULATION OF STRENGTH OF MULTI-CALCULATION OF STRENGTH OF MULTI-
LAYER BEAM OF RECTANGULARLAYER BEAM OF RECTANGULAR
CROSS SECTIONCROSS SECTION

ANNOTATION. ANNOTATION. The article considers the analy-
sis of the stress strain state of straight rods of a layered 
structure by the height of the rod section. Which can be 
used as power units in mining machines and complexes, 
working in dif  cult external conditions during mining 
as well as at different mining developments in open and 
closed quarries. This calculation method is based on the 
principles of solving the problems of anisotropic rods 
during bending, which is a new direction of the subject 
of the theory of elasticity.

KEY WORDS: KEY WORDS: cross-section; bend; layer; stress; dis-
tribution; equation.
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         :
 h; h/b=X  r; r/b=y    U; U/b^3=V

          [1]

        .     -
  y2,          . 

         .     -
     y    V /  :

                                                                      (5)

 

                                                                        (6)

                                                                                                           (7)

                                                               (8)

     (5, 6)      
 1.

 1 1

 
 –   -       -

   .  
     (7, 8)      

 2.
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 2 2

S 0,1 0,15 0,25 0,4

Y V Y V Y V Y V

0,1 5,40E-05 0,2178475 4,148E-05 0,2178344 1,64E-0,5 0,2178082 -1,1E-05 0,2177769

0,3 5,22E-05 0,005533 7,62E-05 0,00591 0,0001353 0,00671 0,00021 0,007836

0,5 0,000132 0,001153 0,000199 -9,15E-05 0,000335 0,00186 0,00054 0,0003

0,9 0,000253 0,000926 0,000393 0,00129 0,0007026 0,001589 0,001248 0,00203

1,1 0,000216 0,000946 0,00036 0,001188 0,0007268 0.00171 0,00145 0,001976

1,3 7,31-05 0,000866 0,000191 0,001107 0,00058 0.001806 0,001536 0,001492

1,5 -000155 0,00076 -8,08E-05 0,000969 0,0003486 0.001483 0,001679 0,000593

1,7 -0,00033 0,000331 -0,000258 0,000769 0,0003487 0,00155 0,00235 -0,00074

1,9 -2,34E-05 0,000455 0,000248 0,00068 0,001376 0,00164 0,004537 -0,00222

2,3 0,0169 0,000562 0,0118 0,002385 0,016264 0,00463 0,02267 -0,00353

2,5 0,0312 0,003739 0,03819 0,005445 0.06679 0,00923 0,0487 -0,00173

2,7 0,1095 0,007704 0,12674 0,01086 0,11081 0,01771 0,1009 0,00343

2,9 0,2228 0,01067 0,23 0,01155 0,19563 0,02406 0,144 0,00779

3,1 0,56 0,01452 0,5 0,0211 0,33892 0,03389 0,2055 0,01377

S –    -  ,     -
 

  b
   (7)  x/4       -

 (8). : 

                                                                 (9)

   (9)  x^3  :

                                                         (10)

   (10) :

                                                                                                   (11)

   1>>0,25 , :

                                 (12)
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(12) (     )   

 2     0,05 0,25  -

 -  [8],   =0,4; 0,5  3 
–   -  [7].   -

    3.

 3  3 
    (12)    (12)

    b      -
 (5).

  (5)  x/3        (6).  -
  :

                 (13)

  -  [7]      (13) 
(     )  8-        ,    -

.       4.

 4   4  
 .     (13) .     (13)

       -  ( ) .
  (3):
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    (3)   -
 y2=2x-x2. :

   (14)

  (14)  (4)  :          
                                                   

:

                     (15)

        (16)

  (15)  (16)   -
     :

:  

   :

                     (17)

     (17)  -
    (-)   -

  (17)    -  
[8]  x 2  0,05 0,25   - -

 [7]  = 0,4; 0,5:   
 tkd ,  t    -

   , k  –  , -
   (17).                                                         

  5    -
. 

 5 5

        (17),    
 .

   6        (17)   .
         :  2,  -

    ( ) X=X( )       ,  -
    (    ) .    (17)  (-)  

    (+)    .   5     
   .
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ENUKIDZE N.ENUKIDZE N.
JUSTIFICATION OF METHOD FOR CONTINU-JUSTIFICATION OF METHOD FOR CONTINU-
OUS RECORDING OF ADSORPTION CURVES OUS RECORDING OF ADSORPTION CURVES 
ON PENDANT AND/OR SESSILE DROPSON PENDANT AND/OR SESSILE DROPS

ANNOTATION: ANNOTATION: A method is proposed for contin-
uous recording of adsorption curves on pendant and/
or sessile drops. Using various forms of the capillarity 
equation for the pendant and sessile drops methods ana-
lytical expressions were obtained for dependence of the 
Bond coef  cient  on geometric parameters of the drop: 
height, radiuses of the neck in the plane if the capillary 
end/or substrate contact area and volume. A formula for 
calculating parameter b-normalising coef  cient of the 
capillarity equation is also obtained.

KEY WORDS: KEY WORDS: capillarity equation; hanging drop; 
sitting drop; Bond number; adsorption;  otation.
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PIRTSKHALAVA T.PIRTSKHALAVA T.
ANALYSIS OF POLLUTION BY HAZARDOUS ANALYSIS OF POLLUTION BY HAZARDOUS 
SUBSTANCES OF THE ATMOSPHERE OF A SUBSTANCES OF THE ATMOSPHERE OF A 
PARE DURING MASS EXPLOSIONSPARE DURING MASS EXPLOSIONS

ANNOTATION. ANNOTATION. The paper considers topical issues 

of atmospheric air pollution in open pits by emissions 

of toxic gases and dust during mass explosions. To assess 

the degree of the polluting effect of toxic gases and 

dust emitted during massive explosions on the quality 

of atmospheric air in the quarry, as well as to calculate 

their emission, the regulatory documents of Georgia 

were used, which establish the air quality standard. The 

computational algorithm and the results of calculating 

the emission of toxic gases and dust emitted during 

massive explosions in a quarry are presented.

KEY WORDS:KEY WORDS: career; massive explosions; emission 
of toxic gases; dust emission; maximum permissible 
concentration; calculation algorithm; calculation results.
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CHKHARTISHVILI M.,  SHVANGIRADZE I.CHKHARTISHVILI M.,  SHVANGIRADZE I.
POISONCHEMICALS USED POISONCHEMICALS USED 
IN ARGICULTURE AND ENVIRONMENTAL IN ARGICULTURE AND ENVIRONMENTAL 
SAFETYSAFETY

ANNOTATION.ANNOTATION. The paper discusses the poison-
chemicals used to  ght pests and diseases of agricultural 
crops. It is known that some chemicals negatively affect 
the biosphere, contaminate food products, degrade their 
quality and pose some threat to human health. The goal 
of the modern plant protection strategy is to implement 
an integrated control system that ensures that the eco-
logical and economic damage caused by pests is mini-
mized.

 
KEY WORDS:KEY WORDS: poisonchemicals; plant protection; 

enantiomer; chromatography; chemistry; human health.
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 1 1
  (Cd, Pb)  .   (Cd, Pb)  . 

  
 / . / .

Cd Pb

1. 0,015 0,075

2. 0,011 0,063

3. 0,028 0,077

4.  0,010 0,055

5.   0,012 0,067

6.  0,050 0,058

7. 0,070 0,097



104 samTo Jurnali, #1(45), 2022

   .  Cd,  Pb-      
  [6],          

   ,      . 
     .      .  

       ,    
.

1. . .  . , . 2012. 
133 . 

2.  . .,  .  –  . 
. . 1983. 143 .

3.  . .,  . .,  . . -
     

     . . . 

. . 38, 8. , 1983. . 1503 – 1504.
4.  . .,  . .,  . .,  

. .     – 
     . 

. . . . 31, ,1986. . 1209 – 1215.
5.  . .,  . .  . 

, , 1984. 173 . 
6.   .  

  425 2013  31 
 . .

ANNOTATION. Mushevani-2 gold-copper deposit ANNOTATION. Mushevani-2 gold-copper deposit 
is the recently discovered mining target in the Bolnisi is the recently discovered mining target in the Bolnisi 
ore district. This district includes the cluster of Upper ore district. This district includes the cluster of Upper 
Cretaceous subduction-related non-ferrous and precious Cretaceous subduction-related non-ferrous and precious 
metal deposits. Field measurements of ore veinlet metal deposits. Field measurements of ore veinlet 
orientations were carried out at distinct levels of the orientations were carried out at distinct levels of the 
Mushevani deposit. Plotting of the veinlet normals on Mushevani deposit. Plotting of the veinlet normals on 
Schmidt’s equal-area projection revealed four principal Schmidt’s equal-area projection revealed four principal 
sets that are ubiquitous at the deposit.sets that are ubiquitous at the deposit.

KEY WORDS: KEY WORDS: Artvin-Bolnisi zone; Artvin-Bolnisi zone; Bolnisi ore Bolnisi ore 
district; district; Lesser Caucasus;Lesser Caucasus; Mushevani-2  Mushevani-2 gold-coppergold-copper  
deposit; ore veinlet zone; ore veinlet sets; deposit; ore veinlet zone; ore veinlet sets; Schmidt’s Schmidt’s 
equal-area projection, stereonet.equal-area projection, stereonet.

Fractures, as well as mineralized fractures – veinlets 
themselves, are anisotropic structures. Therefore, where 
fractures/veinlets have a preferred alignment, they can 
impart a substantial anisotropy to a rock mass/to a mineral 
deposit. Besides that, where fractures of varied orientation 
exist, they can form a well-connected network for 
fluid flow. The study of these structures has practical 
applications for the proper selection of a geological 
exploration system, in the assessment of the ore resources, 
in geological engineering, in hydrology, etc.
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SVANIDZE Z.SVANIDZE Z.
EVALUATION OF THE LEVELS OF EVALUATION OF THE LEVELS OF 
POLLUTION WITH HEAVY POLLUTION WITH HEAVY 
TOXIC METALSTOXIC METALS

ANNOTATION. ANNOTATION. The paper gives the estimation of 
pollution level with heavy toxic metals in the river Mt-
kvari (Cd, Pb). Established is pollution level in the river 
Mtkvari with Cd, Pb. It has been found that the level of 
pollution with the mentioned elements is relatively high 
in Tbilisi, where they are present in dangerous numbers 
for living organisms. The concentration of lead is espe-
cially high, which is mainly caused by the exhaust gases 
emitted by the vehicles that enter the river through at-
mospheric precipitation. It is inhabited by various species 
of  sh, in the tissues of whose internal organs, especially 
in the spawn the above elements accumulate, which 
cause many irreversible diseases and are unmatched as 
carcinogens. The  sh of the studied river is intensively 
used by the population. Consumption of  sh caught in a 
polluted river can even lead to severe intoxication.

KEY WORDS:KEY WORDS:  ecology; anthropogenic; atomic-ab-
sorbent; chelating agent; toxic.
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Fig. 1. Location map of exploration trenches. The shaded area corresponds to a well-exposed part of the Fig. 1. Location map of exploration trenches. The shaded area corresponds to a well-exposed part of the 
Mushevani-2 gold-copper depositMushevani-2 gold-copper deposit

This paper presents the preliminary findings of 
the investigation of geometric characteristics of the 
ore veinlet network of the Mushevani-2 gold-copper 
deposit. This deposit is located in the south-eastern 
part of Georgia in the Bolnisi ore district (the BOD) 
which belongs to the most important areas of mining 
activities in Georgia. Mushevani-2, as well as Beqtakari, 
Bnelikhevi, and Mushevani-3 gold-copper deposits have 
been recently discovered by the drilling program of LTD 
Caucasian Mining Group (CMG) [1]. The Rich Metals 
Group (JSC RMG Copper and LTD RMG Gold) operates 
in this district at Madneuli, as well as the Sakdrisi deposit 
to produce the copper concentrate and gold Dore alloys. 
Ongoing geological exploration for new ore discoveries 
is in progress.

The BOD is characterized by Hercynian basement, 
unconformable capped by the Upper Carboniferous 
molasse, as well as by the Upper Jurassic-Cretaceous arc 
association [2, 3]. The BOD is situated in the Artvin-
Bolnisi zone of the Lesser Caucasus. The last was formed 
in the framework of south Eurasian active margin, 

the evolution of which passed two different stages: (1) 
Mesozoic subduction of the Neotethys Ocean beneath 
the Eurasian margin, and (2) Cenozoic collision and post-
collision events [4]. Metallogeny of the BOD is specified 
by Upper Cretaceous subduction-related bimodal 
volcanism [5]. Several gold-copper epithermal deposits 
and occurrences are clustered near the Madneuli deposit 
that is recognized to be hybrid in character and assigned 
to the VMS-epithermal transition [6,7]. At depth 
potential porphyry system is supposed [8].

The Mushevani-2 copper-gold epithermal deposit 
is represented by ore veinlet zones consisting mainly 
of a quartz-barite-pyrite-chalcopyrite aggregate. Barite 
occurs at the top of the ore zone. The length of ore 
veinlets rarely reaches 5 meters and generally does not 
exceed 1m. Most of veinlets are up to 1sm thick but can 
be up to 10 sm thick.

The deposit is hosted by Upper Cretaceous felsic 
volcaniclastic rocks. Hydrothermal Alteration of host 
rocks typically includes silicification, argilization, and 
sulfidation.
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Table 1Table 1
Veinlet sets of the Mushevani-2 gold-copper deposit. The principal sets are highlightedVeinlet sets of the Mushevani-2 gold-copper deposit. The principal sets are highlighted
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Methods of field investigation include scanline 
surveys along the three exploration trenches occupying 
distinct hypsometric levels of (1) 1010-1020m, (2) 987-
995m, and (3) 960m (Fig.1). The exploration trenches 
are located in a well-exposed part of the deposit allowing 
comparatively long ore veinlets to be traced away 
from the trenches. Veinlet mapping procedure was 
conducted to describe their geometrical features, such as 
orientation, trace length, thickness, shape, and spacing. 
Measurements of veinlet orientation were carried out 
by using a compass-inclinometer device. 320 veinlet 
orientation data were collected.

The ore veinlet orientation data obtained from field 
measurements were graphically analyzed using Richard 
W. Allmendinger’s software Stereonet v.11 [9, 10].

The poles (i.e. normals) to the veinlet planes have 
been plotted on Schmidt’s equal-area lower hemisphere 
projection and then statistically analyzed by a fixed 
counting circle being 1% of the projection area. The 
contour lines were drawn to join points with the same 
percentage. The inter-contour zones were shaded to 

emphasize sets (i.e. clusters or systems) of subparallel 
ore veinlets having different concentrations. Several 
comparatively high concentrated (density > 6%) 
systems, as well as minor ones (density < 6 %) have been 
identified (Fig.2; Table 1). For each population of ore 
veinlets measured in different trenches, the stereonets 
were separately compiled.

Some ore veinlet systems are found in just one or 
two stereonets, but the following four principal systems 
are identified in all three stereonets: 1) 1.4, 2.5, 3.6; 2) 
1.9, 2.6, 3.7; 3) 1.2, 2.3, 3.3; 4) 1.3; 2.4, 3.4. This means 
that the veinlets of these systems are ubiquitous at 
the deposit. Besides that, an analysis of the position of 
both third and fourth principal systems (Fig.2, Table 
1) indicates that a gradual steepening of angles of their 
inclination takes place from the upper to lower horizons 
of the deposit.

The following ore veinlet clusters: 2.1; 2.2; 2.3; 2.4; 
and 2.5 are creating a girdle-like geometry on the second 
stereonet (note the dashed arc). The girdle-like geometry 
is relatively underdeveloped on the other stereonets.
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Fig. 2. The lower hemisphere equal-area projections of contoured poles to ore veinlets at the Mushevani-2 Fig. 2. The lower hemisphere equal-area projections of contoured poles to ore veinlets at the Mushevani-2 
gold-copper depositgold-copper deposit
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BLUASHVILI D., MINDIASHVILI G.BLUASHVILI D., MINDIASHVILI G.
DISCONTINUITIES, DISTRIBUTION SCALES DISCONTINUITIES, DISTRIBUTION SCALES 
AND FORMATION CONDITIONS OF AND FORMATION CONDITIONS OF 
GUJARETI-TSKAROSTAVI (KHACHKOVI) GUJARETI-TSKAROSTAVI (KHACHKOVI) 
ORE FIELDORE FIELD

ANNOTATIONANNOTATION. Discontinuities, distribution scales 
and formation conditions of Adjara-Trialeti Gujareti-
Tskarostavi ore  eld are reviewed in the work. Gujareti-
Tskarostavi ore  eld is highly complicated by tectonic 
viewpoint. Various type disjunctives and fractures are 
observed. Part of fold structures, Arjevani-Bakuriani 
fault and other geological elements in distribution of ore 
 eld is represented in the article. Characterization of ore 

column structures has got big part, which is connected 
to magmatic creatures, fold forms and discontinuities. 
Basic and specialized methods of studying structures are 
used in the work. Besides, Gujareti-Tskarostavi ore  eld 
was studied by us with distant probing method, resulted 
of which basic fault and stress structures were revealed, 
where the best conditions are made for establishment of 
ore  eld. In particular, adjacent territory of Arjevani-
Bakuriani fault represents convenient conditions for 
oreing-down. 

KEY WORDS:KEY WORDS: ore  eld; folded system; fault; faults; 
cracks.
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KVITSIANI A., GURCHIANI A., EFENIA G.KVITSIANI A., GURCHIANI A., EFENIA G.
PECULIARITIES OF THE SUBSTANCE PECULIARITIES OF THE SUBSTANCE 
COMPOSITION OF THE ORES COMPOSITION OF THE ORES 
OF BNELIKHEVI GOLD-POLYMETALLIC DE-OF BNELIKHEVI GOLD-POLYMETALLIC DE-
POSIT AND MINERALOGICAL CRITERIA OF POSIT AND MINERALOGICAL CRITERIA OF 
EXPLORATION EXPLORATION 
OF A GOLD DEPOSITOF A GOLD DEPOSIT

ANNOTATION. ANNOTATION. This article considers the peculi-
arities of the substance composition of the ores of Bne-
likhevi gold-polymetallic deposit and describes the min-
eralogical criteria of the exploration of a gold deposit 
in Upper Cretaceous volcanogenic-sedimentary rocks. 
Their use makes it possible to open new, promising 
gold-polymetallic and gold-sulphide ore-bearing areas 
and grounds.

KEY WORDS: KEY WORDS: deposit; ores; substance composition; 
gold; chalcopyrite; galena; sphalerite; gold ore; min-
eralogical exploration criteria.
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FOR AUTHORS!FOR AUTHORS!

REQUIREMENTS FOR PREPARATION AND SUBMISSION SCIENTIFIC ARTICLES REQUIREMENTS FOR PREPARATION AND SUBMISSION SCIENTIFIC ARTICLES 
IN THE JOURNALIN THE JOURNAL

The Mining Journal publishes materials (scienti  c articles, information, advertising, etc.) in Georgian, Russian, 
and English. The materials of the article should be published for the  rst time (except for a review of foreign publica-
tions published on the recommendation of the Editorial Board), represent novelty and have theoretical and practical 
signi  cance.

Material for publication Material for publication must be printed in A4 format, line spacing - 1 and recorded on a CD. To prepare the 
article, the Microsoft Word 2007/2010 Text Editor, fonts: for Georgian - Sylfaen, Georgian - Sylfaen, font size -12 pt, Russian - Times Russian - Times 
New Roman,New Roman, 12 pt, English - Times New RomanEnglish - Times New Roman, 12 pt should be used. Page margins: up, down - 2 cm; left - 3 cm; 
right - 1.5 cm.

The material of the manuscript The material of the manuscript should be presented as follows:

UDC - font size 14 pt, authors’ full name in all upper case letters, 12 pt bold, left align.

The title The title should be taped in all upper case letters, 14 pt bold, and left align.

AnnotationAnnotation should be attached to the article in two languages   other than the language in which it is written. 
Authors need to ensure that AnnotationAnnotation are easily readable and understandable to a broad readership. The annota-
tion  should accurately re  ect the content of the article, contain 600 characters at the average; font - italic, bold, 12 
pt; justi  ed. 

KeywordsKeywords (in Georgian, Russian and English) are required and should be between 5-10 words. Keywords are 
separated by semicolon. The given keywords should accurately re  ect the topical area of   the study.

Text of the article: Text of the article: Font size - 12 pt, line spacing - single, paragraph indent - 1.25 cm, justi  ed.

Use the Equation editorEquation editor for formulas and mathematical symbols.formulas and mathematical symbols.

For tablestables in the text use the Microsoft Word editor.

Figures and graphical material Figures and graphical material are placed within the working  eld. Figures must be presented in JPG format. in JPG format. Each 
 gure should include a caption in bold, size - 11 pt, centered, single spacing, no dot is placed at the end of the caption. 

Please, make sure to identify all elements found in the  gure in the caption. 

ReferencesReferences follow the text in a separate section headed “REFERENCES.”, the font size - 12pt, justi  ed. Surname 
and initials of the author / authors, name, imprint, including the name of the publisher.

A few examples follow belowA few examples follow below::

REFERENCESREFERENCES
1. . .       

    . ”  ”, #1(42), , 
2019. . 143-149.

2. Pitterson, K.E. The Early History of Circular Sliding Surfaces. Géotechnique, Vol. 5, 1955.    pp. 275-296. 
3.  . .    . , , 1972. 310 .
The materials presented are accompanied by data on the author(s) - af  liation, position, academic degree and title, 
home or business address, phone, E-mail.

All articles must be reviewed (scienti  c and technical).All articles must be reviewed (scienti  c and technical).
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