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# XX YY XY e° N 335 T 335 c 33 © M5 T 16389 SF

1 37.6 42.1 358 | 25 13.84 24.77 1 0.61 10.69 0.77

2 36.4 | 437 351 | 26 14.61 24.46 1 0.61 11.23 0.77

3 35.7 45.3 346 | 27 15.34 24.19 1 0.61 11.74 0.77

4 35.1 | 465 342 | 28 15.62 23.8 1 0.61 11.94 0.76

5 346 | 486 33.6 | 30 15.96 22.85 1 0.61 12.17 0.76

6 34.1 51.5 328 | 32 17.13 2222 1 0.61 12.99 0.76

22 | 215 | 262 146 | 50 9.06 -0.2 1 0.61 7.34 0.81
23 | 19.7 | 20.6 125 | 51 7.85 -2.17 1 0.61 6.50 0.83
24 | 17.3 | 144 9.7 | 52 6.84 -3.76 1 0.61 5.79 0.85
25 16 89 65 | 53 7.24 -5.18 1 0.61 6.07 0.84
26 | 17.1 42 39 | 54 8.96 -7.34 1 0.61 7.27 0.81

XT = 312.5 272.40
SF= 0.87
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JAPARIDZE L, GOBEJISHVILI T,

LOSABERIDZE M.

THE ABILITY TO ASSESS THE STABILITY OF
CREEP-PLASTIC LANDSLIDES USING Rocscience
COMPUTER PROGRAMS

ANNOTATION. The article analyzes the current state
of block and creep-plastic landslides. It is shown that if the
existing methods for calculating the stability coefficient
of the first type of landslides use the characteristics of
rock strength (tightness, angle of internal friction), they
reflect the stability of the landslide bodies with less
accuracy, for the calculation of creep-plastic landslides,
due to their rheological nature, it is necessary to know the
deformation (modulus of elasticity, creep parameters, etc.)
characteristics. They can be determined by the laboratory
study of the samples of geological material taken from
the likely dangerous slope and/or the processing of the
image obtained by the preliminary monitoring carried out
on the so-called by “ Back analyze “ method. By using
them and the Rocscience Phase2.7 program, it is possible
to determine the stress-deformed state of the creep-plastic
type landslide-prone slope and assess its stability.

KEY WORDS: creep-plastic landslide; rheological
parameters; stability assessment.
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JIUKAITAPU3BE JI.A., TOBEIKUIIIBUJIA T.T.,
JOCABEPU/I3E M.B.

BO3MOKHOCTb OIIEHKH YCTOMYUBOCTH
MOJIBYYE-IIJIACTUYECKHUX OIOJI3HEM C
NOMOIBIO KOMITBIOTEPHBIX ITPOI'PAMM
Rocscience

AHHOTAIIHSL. B cratbe mpoaHaIn3upOBaHO COBPEMEHHOE
COCTOSHAE W3y4eHHS ONOYHBIX U IOJI3y4e-TUIACTHICCKUX
onomsHel. IToka3aHo, 4TO €Ci B CYLIECTBYIOLIUX METOAUKAX
pacuera kKo3(hHUIHMECHTA YCTOMYUBOCTH OIOJI3HEH TIEPBOTO THIIA,
IyTeM HCHOJB30BAaHNE XapaKTEPHUCTHK MPOYHOCTH TOPHBIX
1opo1 (TIOTHOCTb, YTOJI BHYTPEHHETO TPEHHs), C JOCTATOUHOM
TOYHOCTBIO YCTAQHABIIMBAIOTCS KOA(M(HUIMEHTHI YCTONYNBOCTH
OIONIBHEBBIX TEJN, TO I pacyera MOI3yde-TNIACTHUCCKHE
OIIOJT3HEH, B CBSI3U C UX PEOIIOTMHIECKOI PHPOIOIL, HEOOXOIIMO
3Hath JeOpMaIMOHHBIE (MOAYIb YNPYTOCTH, IapaMeTpbl
TOJIBYYECTH | JIP.) XapaKTepUCTUKH. VX MOXXHO OMpeneinTh
IMyTeM JIaOOPaTOPHOTO HCCIENOBAHUA MPOO TeONOTHIECKOTO
Marepyaa, OTOOPaHHOIO C BEPOATHO OIACHOTO CKJIOHA, W/
I 00pPaOOTKH PE3yJIbTaToB HAOMIONCHHH, TIOMYYCHHBIX TPH
PEIBAPUTEIIBHOM MOHHUTOPHHIE, [IPOBOIMMOM T.H. «HATYPHO-
AQHAIUTHYECKUM» MeTofoM. C MX TOMOIIBIO M IIPOrpamMMoin
Rocscience Phase 2.7 MOXHO oONpenenuTh HaNPsHKCHHO-
ne(hOpMHPOBAHHOE  COCTOSHHE  OIIOI3HEONAcHOr0  OTKOCca
TOJI3YYECTH-IIACTUYECKOTO TUIIA U OLICHUTH €r0 YCTOWUHBOCTb.

KJIIOYEBBIE CJIOBA:
OIIOJI3EHb; peonoruueckue
YCTOWYHBOCTH.

0JI3y4e-IUIaCTUYEeCKU I
napameTpsl; OlIeHKa
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LOBJANIDZE G., LIPARTIA T., MACHAIDZE G.,
KAKHADZE B., BUTULASHVILI T., NANITASHVILI G.,
KHETSURIANI G.

CURRENT ASPECTS OF THE DIGITAL
TRANSFORMATION OF THE MINING INDUSTRY

ANNOTATION. The paper discusses and analyzes
the global trends of digital transformation, which are the
provider of the competitiveness of modern industries and
the main determinant of the development of the economy
and industry. Digital transformation and its current state -
the robotization of mining processes are decisive factors in
terms of increasing the efficiency of mining production, the
level of safety and the competitiveness of the enterprise,
in increasingly difficult mining, geological and climatic
conditions.

With the transition to digital technologies, it is possible
to better change the ways of shaping strategies and models
of conducting production and commercial activities of
mining companies. Like most industries, the mineral
resource extraction/mining industry is constantly growing
and evolving, which is reflected in the use of efficient real-
time information acquisition and processing devices and
autonomous self-driving technologies, in fact, the rapid
and efficient implementation of new, smart technological
advances and, improvements in production processes,
which provide significant benefits will bring the mining
industry.

KEY WORDS: mining industry; mineral resources;

digital transformation; digital road map; digital

technologies; competitiveness.

JOBAXKAHUA3E I'.3., JUIIAPTUA T.,

MAYAU/3E IJI.,, KAXAJ3E B.I., BYTYJIAIIBUJINA T.JI.,
HAHUTAIIBWIHA I'K., XEHYPUAHU T 1.
AKTYAJIBHBIE ACITIEKTbI III/I(I)POBOFI
TPAHCO®OPMALIMA TOPHOU

NPOMBIIIJIEHHOCTH

AHHOTAIIASA. B crarbe paccMOTpEHbI M IPOa-
HaJIM3UPOBAHbI MHPOBBIE TeHACHIIUH poBoit
TpanchopMaIuy, KOTOPBIE SIBJISIFOTCS 3aJ10T0M
KOHKYPEHTOCIIOCOOHOCTH ~ COBPEMEHHBIX  [POU3BOJICTB
M DIaBHOH JIETEPMUHAHTON pa3BUTHS DKOHOMHKH U

npombinuieHHOCTH.  L{udpoBas Tpanchopmaims u - ee
COBPEMEHHOE  COCTOSHHUE poboTH3alysl  IPOLECCOB
ZlOGI)I‘-II/I TMOJIC3HBIX HCKOMNAEMbBIX SABJIAIOTCA PEHIArOIUMN
(akTopamMM € TOYKHM 3pEHMS] MOBBILICHUS d(PPEKTUBHOCTH
TOPHOTO  TIPOM3BOJCTBA,  YpOBHS  O€30MacCHOCTH W
KOHKYPEHTOCIIOCOOHOCTH TPEATIPHSATHS, BO BCex Oornee
CIIOXKHBIX TOPHO-T€OJIOTMYECKHIX M KITUMATHYECKHX YCIIOBUSIX.

C mnepexomoM Ha 1HU(POBBIE TEXHOIOTMU BO3MOKHO
Ooiee KaueCTBEHHOE U3MEHEHHUE CIIOCOO0B (POPMHUPOBAHHMS
cTparernii W Mojenedl  BeleHHs ITPOM3BOJICTBEHHO-

KOMMEpPYECKOM JIeSITETbHOCTI TOPHO/I0OBIBAIOIITIX
KOMITaHUH. Kax u OOJBIITMHCTBO oTpaciei
MIPOMBIIIJIEHHOCTH, J00BIMa MOJNE3HBIX  HCKOIAeMbIX

ITOCTOSIHHO PACTET U Pa3BUBACTCS, UTO HAXOIUT OTPAKECHUE
B HCHOJB30BaHUM S(Q(GEKTHUBHBIX YCTPOUCTB cOopa u
00paboTku MH(POPMAIMH B PEXKHUME PEaTbHOTO BPEMEHHU
U aBTOHOMHBIX OCCHIIOTHBIX TEXHOJIOTHH, 10 CYTH, B
ObIcTPOM ¥ A3(PPEKTUBHOM BHEAPSHUU HOBBIX TEXHOJIOTHIA.
WHTeneKkTyalibHble TEXHOJOTHYECKUe JIOCTHKEHHS U
YCOBEPIICHCTBOBAHUS ~ MPOM3BOACTBEHHBIX IPOIECCOB,
KOTOpBIC OOCCICUMBAIOT 3HAYUTEIIBHBIC MPEHMYIICCTBA
TOPHOJ00BIBAIOIICH TPOMBIIIUICHHOCTH.

KJIFOUEBBIE CJIOBA: ropHasi IpOMBIILICHHOCTS;
MHUHEpaNbHBIE PEecypchl; [u(poBas TpaHCHOPMAIHS,
upoBast AOpOXKHas KapTa; LKU(POBBIE TEXHOJOTHH;
KOHKYPEHTOCITOCOOHOCTS.
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NOZADZE G., DZIGVASHVILI D.,

LELUASHVILI L., MAISURADZE R.,

KOBIDZE T., GURULIT.

CALCULATION OF LOW-POWER SELF-PRO-
PELLED ROPEWAY DRIVE

ANNOTATION. The article presents a methodology
for calculating the drive power of a self-propelled cable
car with a small carrying capacity for maximum loads and
rated speed.A three-pulley drive system for a self-propelled
ropeway is proposed to ensure movement along a carrier-
traction rope. The technical characteristics of the design of
this traction system significantly depend on the tension de-
veloped in the carrier-traction rope and the slope of the ca-
ble car route.It is shown that the drive power of a self-pro-
pelled gondola depends non-linearly on the pulley diameter
and the tension force developed in the carrier-traction rope.
The non-linearity is the greater, the greater the tensile force
developed in the traction rope, and the smaller the diameter
of the pulleys used in the drive system.

KEY WORDS: self-propelled; rope; drive; power.
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HO3AA3E I''Y., I3UTI'BALLIBUJIA B.P.,
JEJYALIBUJIA JI.B., KOBU/3E T.P.,
MAI7ICYPAI[3E P.I.,T'YPYJII T.1O.
PACYET ITPUBOJIA MAJIOMOIIIHOM
CAMOXOJHOM KAHATHOM JOPOT'"1

AHHOTAIIUA. B cratbe MpeaCTaBICHA METOHMKA
pacuera MOIIHOCTH IPUBOJA CAMOXOJHOW KaHATHOU
JIOPOTH  MaJlo  TPy30MOJbEMHOCTH M0 MpeAeIbHbIM
Harpy3kaM M HOMHHaIbHOW ckopoctu. Ilpemioxena
TPEXIIKUBHASI CUCTEMA IMPUBOJA CAMOXOJHOM KaHAaTHOM
JOPOTH ISl 0OCCIICUCHUS TBMIKCHUST Ha HECYILE-TATOBOM
KaHate. TEeXHUYECKHE XapaKTEPUCTUKUA KOHCTPYKLHMH
JAHHOW TATOBOM CHUCTEMBI CYLIECTBEHHO 3aBHUCAT OT
HaTSOKEHUs, Pa3BUBAEMOIO B HECYILIE-TSATOBOM KaHAaTe
U YKJIOHA Tpacchl KaHaTHOM noporu. Ilokazano, uto
MOILHOCTb IPHUBOJA CAMOXOJHOW TEJEKKH HEJIMHEHHO
3aBUCUT OT JUaME€Tpa IOKWBAa W CHUJIbI HaTAXCHUA,
pa3BuUBaemMoil B TAroBoM kaHaTe. HenumHelWHOCTh Tem
Oosbliie, yeM OOJIbIIIC YCHIINE HATSIKCHHS, Pa3BHBAEMOC
B TSATOBOM KaHaTe, W 4Ye€M MEHbIIE JIUaMeTp IIKUBOB,
HCIIOJIb3YEMBIX B CUCTEME NMPUBOJA.

KJIIOYEBBIE CJIOBA: caMOXOIHBI; KaHaT; MPUBOL,
MOIIHOCTE.
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LELUASHVILI L., LELUASHVILI G., KOBIDZE T.,
MAISURADZE R.

NEW PENDULUM TYPE ROPE

DRIVE SYSTEM

ANNOTATION. The article presents the system of a
pendulum-type suspension ropeway, the available two de-
grees of freedom, in which asynchronous motors with a
squirrel-cage rotor are used as the main and additional mo-
tors. In the system, the combination of switching on and
off these engines carries out a smooth start and accurate
stop of the car at the receiving platform, regardless of the
static load of the road, so that there is no interference in the
operation of the automatic control system of these engines.

KEY WORDS: motor; rope; pulley; drum; gearbox;
speed; acceleration; distance; generalized coordinates;
mass; static load; kinetic load.

JEJTYAIIBAIH JL.B., IEJTYAINIBAJIAT.JL,
KOBHU/3E T.P., MAUCYPA/I3E P.I'.

HOBASI CUCTEMA IIPUBOJIA KAHATHOM
JOPOT' MAATHUKOBOI'O TUITA

AHHOTAIIMS. B cratbe mpejacTaBicHa CHCTEMA
MOJBECHOM KaHATHOM JOpPOTM MAasTHUKOBOTO THIIA,
HMMEIOIIAs IBE CTETIEHH CBOOOIbI, B KOTOPOU UCTIOIH30BAHBI
B Ka4eCTBC€ OCHOBHOI'O U JOIIOJHUTCIBHOI'O ABUIATCIIA
aCI/IHXpOHHbIe JBUTATECIIN C KOpOTKO3aMKHyTbIM pOTOpOM.
B cucreme komMOuHaLMEl BKIIFOUCHHS U BEIKJIFOYEHHS THX
JIBUTATENICH OCYINECTBIISACTCS TUIABHBIA 3aIyCK W TOYHAs
OCTaHOBKa BaroHa y NpuéMHOH MJI0LIaAK1, HE3aBUCUMO OT
CTAaTUYECKOW HArpy3Kd TOPOTU TaK, YTO HE MPOUCXOAUT
BMEIIIATEIIECTBA B PabOTy CHCTEMBI aBTOMATHYECKOTO
pETYIUPOBaHUS ATHX JIBUTATEICH.

KJIIOYEBBIE CJIOBA: Burarennb; KaHaT, IIKHUB;
OapabaH; peayKTOp; CKOPOCTH, YCKOPEHHE; PACCTOSHHUE;
0000IIEHHBIE KOOPIMHATHI; MACCa; CTATHYECKAsk HArPY3Ka;
KHHETHYECKas HarpysKa.
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SHEKILADZE A., KAVTELASHVILI O., BAGNASHVILI
M., SAMKHARADZE 1., SHUBITIDZE T., CHQAREULI G.
RESEARCH ON ENRICHMENT OF GLAUCONITE
SANDS OF GVERKI DEPOSIT

ANNOTATION. The article presents the results of
studying the enrichment of glauconite sands of the Ghverki
deposit, taking into account the material composition and
textural-structural features of the sample, the enrichment
technology provides for washing/deslimation of the initial
sample and magnetic separation of the sandy fraction. The
developed enrichment technological scheme makes it pos-
sible to obtain 227 kg of concentrate with iron oxide con-
tent of 15.3% from 1 ton of ore.

KEY WORDS: enrichment; concentrate; magnetic sepa-
ration.
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HUCCIEJOBAHUE OBOI'ATUMOCTHU I'NTIAYKOHU-
TOBBIX IIECKOB MECTOPOK/IEHUS T'BEPKHU

AHHOTAITAA. B cratbe mpencTaBieHbl pPe3yJbTaThl
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¢pakupm.  Pa3paboraHHass — TEXHOJOIMYECKask — cxema
oOorareHns MOo3BOJIAET MOTYyYUTh U3 1 TOHHBI pyasl 227 K&
KOHIICHTpaTa C CofiepKaHNeM OKcHIa sxenesa 15,3 %.
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399tyg9b905BY, HMBgdTo3 93300l 3Hm3gldo 8godobgls
0dob  mbsto,
239000ygbmb  5Mom®AbMwo  6030009M9dgOOL  (MOHZoengb-
@oobo  G3065,  9w9dgbBmemo  ampoMo  ©s  bbg.)
5599630l 9bgfgos s s3obm30L 29dm300b96 Jodowdo
95J30900L  35¢O0BsGHMMOl 30wm3560
603009690900l Lobogbobsmzol gl JozMmMMEY6oBIGOO
04969096  565mMbmo  Bsgemgdol 6sbToMmmEgabyols 96
390M0Mb5EJOoL BobBoMmdo, M3 FomM30L 3G MEGHOMBY
33905 Fomdmoyqbl [4].

00030MMIGGHIWMER0sdo  godmygbgdme  dgbm-
BoWNO  530QMOBONO  JIIN@WOHMGHOMBIE  Jozhm-
960D gdL OO Fodyzobo Mmeo 35305 Acidithiobacil-

M3 053080  (3bm3zgdmgdggdobmzol

Gme0do.



LILIABIBTM ENISNLIVRNL 3I3RNRAISY - OBOTAIIEHUE MMOJE3HBIX HCKOIMAEMBIX - PROCESSING

lus ferrooxidans. m®35963H0560 M3060L bdgoegbEH0sbsd©Y
5396330l Lohdotg dobo  dmbsfoengmdoo  100000-x96
©5 39Bo© 0BMEYDS, 30006 Tob goM9dg. d3JBHIMOIOO!
39390D0MY00 ©3060L 79630l 3MM(39U80, HMIgEos
2505630390990 Lobom F90dwrgds Fo®dmz00bmm, bgds
9696000 253mymxs (pH =2 3603369mdol O™l godlol
96962000 (33¢009ds 33 3x/Bmen-0).

093Hogd0l  50m3M9Rs  BIMSO  Wom™mbgdol  Luyan-
300790l 89933390 ©WM0d0 FoEbYd0IB, Fowsblbowo
o 65go00o 9969800096, M9bEsdgwmMos aMmzmEo dod-
39000 3dmGME30m, LOS3 LYMWRO0EIdOL  ©0-
3965300 ®95306¢0  ffg300  ©9z0880  OJIRYbomgds
30360mmM560Hdgd00m.

3OO BJHIAONO FoBGYHIL  HYIbM™my0os
000 B569mdL  F9dgado: 3Mm30lL  bgsdo®bg o6 dob
doabom bgds blbsMgdol dofimgds, GMmdgwos dgoizegl
3MP0MHIH35L, 07596239 gdl (7969050, Fe(Ill) o
Ubg.) @ 8030mmeMyb0dgdL (Acidithiobacillus ferrooxi-
dans, Acidithiobacillus thiooxidans, Leptospizilum ferroxi-
dans o bbg.). blbsgdol gobsfiowgds bogds bbgssbbgs
0900m©Oom.  3Mm30L  JoM0EIE  godmdsgsero  bLbsGo,
6OH0Igwog  398OEOHIPMWos  BIMOO  F9FHOWYO0m
9JOMO© 0300070, Ly0IBE F9dymddo bgds BgHIEO
0939900l blBsMgd0sb 5dm®gds bbgsalbgs dgommoom
(3999535309, 9JbEH®sd30s s bbg.

mgwom 360g¢H035d0 L3owgbdol AMmM3wMwo AsdM-
OG30L  Godbmrmpos  2803MILI  IBIBYIOTIE0s
0506900056 1B30¢gbdol IgmMmsO  LYIEROYOOL  3oen-
3mbobol (Cu2S) s 3mgzgarobol (CuS) s9m@EHwE3sDg.
b3ogbdol  30M39wso  JobgMowol  3ser3m3oMo@ol
(CuFeS) 946mHm3990  05dBHgM0Mo  458m@NMB3s, Jmdge-
3o9o  m35wbsBOOLom,  bdoMs  FIHBOMOMOS
3069600l 35L03530000 796306 3OMEgLdo  AsTMm-

94x300 3OHMEYJEHIO0L 25dm.
39d6ma96996mH0 Bsmhgbgdol E0E0BsEo0l 3OMdEgds

39319505 LodoM 39 MLMZOLSS.
b3oggbdol  y3z9waby oo  ToMoyo
05500697900l bvyewgowe  Ladsmdos,
39009 Mo glboo ©s3vdsggds 1958 ferosb sofiym,
begoem 9du3ewg9@ 930530 9300 1975 fferosb.
Lodombg  LBdowgbdol  dobgdo  Homdmoygbowos
3500390 s hofobfzarmwo Lsbom. 89d3ggaro Jobgdo

B396d0
“HmIeol

- 990650 335030HIV0,  33339OBIONLO  HYBIVO,
doMm0mo©o  Fsbosbo  BobgMsmgdos:  JoMzgwso -
35@3m306030, 300030, 00300050  LBSWIOHOEG0;

39mE50 - 3m39wo0bo, 35 3mbobo, dmMbo@o, 3936030,
mdb0dzbgwme b3oEgbdoL LyeEsBHJOO s J9MdMBEJdO.
306gMsemmyom®o 9995096 mdol s Ggdbmermyom®o
05639690gdol  dobggom  L3ogrgbdol  Josbgddo
2399Mm0ygmg3s Lodo Godo:

3o 3030003)-3000EHWIO0 — SOOI YRITPOOMYOSO0,

Jow3306003)-303906-Jow3mbob-3oMmo@ o -
1595EME A5TIPOOMIOSPO,

30390b-gdse3mbob-3oMo@mwo -
3690500 39dOMGOSO.

050069070 130¢gbdol Lsdwyserm 99339 MdYdO Fargdol
90b9300 d05603690L 0dsls, G™A (1975 — 1,2%; 1985 — 1,0%;
1995 — 0,83%; 2005 — 0,7%; 2015 — 0,65% ©> ©EIOLIMZOL

0,50%) L5dIEM 56EIMB WsMOBdPYOS.

©OI0LIMZ0L 530S ASTVOOMIOIPVO
dol  Bobgdol  FoMoagdosb  dbmeme  d3goMy
Bsfowos  @s®Bgbowo, bmwm  dmobmgbowgds  b3o-
@bdol  3mb6396@®mGPBY 9O  Tgagwroms.  Ladoml
00000569 A900GHMM09dbY Boyo®mgddo ©3MHOBO
3695399 0MYds0  B30egbdol Fobgdol dose by
QOO M5MEYHMOs5 M53dMYMHOo.

05000 4500501353905  BHMIQOEOVI0  FJOMPIOOD
(693039309, BEMAS3F05) M36M96E 909 MO0, 5053
390 bgMbgds 3mbo0M®o 30w gbdol 3mbEgbE®ma@gdol
dowgds  3mb3ab@®oBdo  L3owrgbdol d9dg3gwro  6,0-
12,0 % gstyagddo 9ghygmdl, o3 3mbagb@®ma®gdol
3653mbOE0WMOHMISHY s 93MmbMT03MOmHO 3oM5TgEHMIOOL
Qo0 3m9580309bGHDy  J0MmomgdL.  ®g3sbgro
150SBOM POMGIMGdYOOL Jobg30m, 1) 3mb396GHMGT0
d0M0m50  LobMYPIW™M 9wgdgb@o L3owgbdos, 9530b
dolo dobodsermEmo 9339w mds 3mb3gbd®ms@do 14,0%-
05, (f0bs500gy Tgdmbggzsdo dolo  LodsHEmm  gsbiol
365B0omMgds o6 bmM309wgds. 9d9ob 299m30baty
3930090 Mdsol  FoMIMoygbl  s0bodbmeo  dsbgdol
39000L53v)05390eo  Lbgs  BHodol  mbsdgo®mzg o
06m35309960 39dbmemyogdol 8999353905 s Homrdmgdsdo
©6963s, MMIgwoi MYOOHMBlgwynal Hmames bdo-
@9bdol Jobomgds® LEBIE M@ BsDBOL FOTRIOOMGISL,
393y 9Moyobobergdso  dMbgdmoz0  MYLEOLYdOL
5300bsMMO 359Mmyg69d0L JglodegdEMdLL.

330930l GoBobl  FoMTmoagbos dobgmeol Ldo-
@9bdol  LodsML  smodo 3Byl OMYdIO
050060056 1309bdol sdIMgdOL FGLodegdEIMBdOL -
3965 3593 9gM0-Jodom@mo 4sd3mEGHHGH30L IJNMEPOo -
0MM3GHMOHOME 300HMBYdT0.

L5333 @d09JAL  PomImoygbs  Loboystrmsb

3099990 b3ogbdol MsM0d0dbywsEYLITEOMmYdIO
0ssbo.

©OooLLM30L  AbMBEom  3ModBozsdo  Ldowgbdol
39933390  ©oM000  ByEgMEol  25053053900L  00g%
0900m©L  FomIMoygbl dobo  29s3w935390s AOMIO
23950mGHGH30L IgMmEom, bmm bveaogdol d93339wo
0506900L5m30UL 339 IM935¢ 399456580 BIMROE05 Fo00
0593H9M0M-Jodom®mo yMm3mo dgmMmEOL 353mygbgdoom.

59MMoBEGHMO  39MH3MWsGHMMIdTo  3sdnGMB3s  bo-
390gdsL  0degzs  dgbfageroo  0dbsl  dad@gtormeo
2390mGHMGH30L  3OmEgbo  35L0YH  FoWEHMIE00L  (FYS®
05L53do) 970030, 00 FoMIMoybl FobgdoL  gm-
390 230G NMBHI0L  WBdMEOSGHMOO  BmEOIEb.
330939030 2odmygbgdyeo odbs dsbgarol dobmeo
07530 3900900 (4wgdosb  aodmympowmo  ©o
359dBomedo  M3065 @ 3ma0MHE©dg9ba39wo
059BH9M0Mo  3MWwGHMdol Acidithiobacilus ferooxidans
(A.th.ferrooxidans) s Acidithiobacillus thiooxidans (A.th.
thiooxidans)-ob sbmEosgos.

05d3H9M0gd0L 9379693900 5dBHOMOMBdOL  3M0E-
005 50900 0odbs 9K 1s339d oMgdo Tgdegoro
™mM35¢g6G05b0  M3060L L3 gbEGH05650) WI9BY30L
boMolbo. 05d3H9M0gd0L 39 BH03009ds  BOGIOE
@BdMOGHMM0  LobxwMgzgws®y (180 d6/fm) 9K
15533905M9Bg 28-3000 C 399396@Msby, dg:nb=1:10.

b3ognqgb-

LI3O0IN JImbIC, Nil(46), 2023 35



LILIABIBTM ENISNLIVRNL 3I3RNRAISY - OBOTAIIEHUE MMOJIE3HBIX HCKOIMMAEMBIX - PROCESSING

PH @5 Eh 9560L5%036 9e09dGH® ™9G00 9gomm©om
WdMOsGHMGome pH-09BHDg (pH-340). m635¢096¢3 0560
o Lod35wgbBHosbo ®306s bLbsMgddo  oLsHBO3MYOMES
3M33cggbmdgGHeo 3900MEOM BOowmb 0-b
399myggbgdom,  bmem  L3owgbdo 3o BoB@®owdol
®0mbMxsGol  blboMoo  goBo@3zmom, dyst  dsbado
b3ogbdo  gobolsbw3z™gdM©s  SEMIYH-5BLMMIFOIEO

990moo (Perkin Elmer; AAnalist 200).

J0301M0, BsBH0, J0byMIwMY0ME0, §Ms3089GH MO
365¢0Bgdol  Lodroangdoo  dgbfogeroo  odbs  fot-
dmygboo  BHgdbmermaon®o  Lobxol  bogmogho
399500996 ™ds. J0d0HO O BSBLIMO Bsc0BOL Fggagd0
9m399M0s 3bGogddo 1; 2.

gbGoo 1
369scpsls8o®gdgmo domgbdol byyemaom®o dowbgdol Jodom®o Byragbowmds
Jodow@o 8995c099b¢mds, %
¥o
LobgbiBg byO@dom0 SiO, | Fe,0, | MgO | CaO | PO, | ALO, | SO, | S” | Na,0 | KO | Cu |Au
5653560
0,76 5,1 78,7 | 8,61 1,1 1,3 | 01 63 |894|401| 07 1,0 | 0,64 |04
3bHowo 2
dbgmagpslisdoMydgeo b3owmgbdol LyyegoEyMo dsbol Bobr@o sbsgrobo
- L3oggbdol Lvyergogdo, %
ba%QéOBGOU b;{]@;) ® b30gr9bdols s563meo Bm™as, %
0033905, 7o 30639@5©0 dgmtoo
0,64 0,02 0,47 0,15
100,0 3,1 74,1 22,8
3ob6oLoBgMms  Lo3zwgzo  ™mdogdBHol  BoBozmmo  L3owrghdol dgmEma LvIEB0IdMD (3M3ggwrobo, dmMbodo,

0obsb0smMYPVIYBO IEFMLW®BdOMO fmbos - 2,47 /L33, 3NMO
§mbo - 2,74 9/183, Bogs®o feabs 1,25 ¢/13° ¢9bol 8Esborgdds 3,6
%; BMM0sbMds (F990sH0@0) — 9,85 %. dobgMowmyo@ds
9boeoBds 56396, MMB  JoawzmBobo  FoMmBmygbowos
0000560 Xaz30L B0bgMowgdom, MMIJWOE Z0MSMEOIdS
Jow3m3060F0L  boOxbg s 33b3wIds  30M0FLS o
Jow3m30M0@0L  FoME3madol  3oo3dwo  (jdoboo
dmbmdMgqd0L Loboo.

353306030l Ms30LvBso  FoMmE3wIdo  23b3Yds
08300050, IbMMmE F3How 3esllbs s esdgddo (0.015-
0.08 99).

300030l 350331900 ©6s3HOWGdM0s F03MHMISG-

03900m, OHMIIdoi3 Fg3UgdY0s Joam3zmBobol xamaol
d0bgMomadom, 3350306  BsBmwmo  JoMoGo, Y39

©IBIONY0S  Joe3mBob-3mzggwobol  dggbowrmdol
d6om. (1360w 3wsldo 30M0E0L MIMIgEwglo oME3wgdo
©IBIOMY0S  Joen3m30M0BHol  igoba3z0ol  Fggye©
o63mgddboero Imbmdmoo.

31900 Jon3mBobMMO - 30H0E-s796yo bL3owgbdol
05006900 809336905 3bgaladoEMmgdgo  GHodob
0500690, OmIgedoi 8gbodg  39bgMogool  FoMImTmdol
300030, YYBOHM  HEOIMWOo  35850bgdolL 19059
§963mgddboo 3060E0LoRE 2oblbzsggdom 3M39w0bmsb
5 Joe306msb Jdbol 3o®m 0.001-0.01 83 wdsocmgbo
Dmdolb J9bsBaMgdL.

Bgdmm  s0fgMowo  3060F0L  dFoemm  dgbsboto

36 LI30IM JIMmbICN, Nell46), 2023

Joamzmbobo)  3603zbgamzbo MMMl oxrd30L
36mEgudo 3obymomgdol LM asblbsl, ®obsg dmbggl
13096dol HMAMOS 5IMIMYROL, s15939 Jolo 3MbiEI6EHGGHOL
bseolbol 3sBgz9b9dols 8339060 8993069ds.

35%oMs  dmimemdol  (h-280 99, d-25 03) odm-
oGHMOOM  3963MMWoGMOYOT0  BoBoMgdMmo (300900
LgMool  Logwdzgwbg  sygbomo  odbs  3GmEgLol
®3E005¢MH0 356599EM00. FgLfogeromo 0dbs bbgoalibgs
BogdBHMMIO0L Fo3mgbs bL3oEgbdol gsdmEHWYBZ0L 3OHMEILDY
dg:b BoMEMB, blbs®OL pH; 359Hgdol boba®mdarogmds
59BHoO 39MH30e53090L FmGOU.

396030o@GMm®mdo  dmmoglgdyen  -50+0 393 Lodlbml
05005BL  g3sBHgdms  blbsto, MHmIgwon Fomdmoygbos
153390 M9 IK s 8903030s: 5dmbomdol Lmargs@L - 0,15
3/ @; 35¢00v)d0oL JermEoEU - 0,05 ¢/w; Bogbowgdol b gs@l
- 0,5 3/e; 960 Bsbs3gwgde Gmbigm®dgezs 3oeonmdl - 0,1
A/ @; 35¢30980L Bo@®AL - 0,01 3/ pH=2,5-U. 1533980 563
39039305 30L0 ML 10% dogd@gMoEo 3 EHGol
A.th.ferrooxidans o A.th. thiooxidans 65693, dod@Ggcool

&oG®o 100 000 vx/dem.

LobEgdobomzol 35960l dofirmgds bmMEogwdmEs
4939300, 3MI3ZOILMEOOL  LodMOEgdom, OHMIOl Mom-
©96mds3  M19390MEIIM©s  B3g(305¢ M0 8MBF))M30L
09939Mmd00. sbgomo Lobgdo 1bOHMb39wYns3s
blbsOL  IM035cxgMo©  39MIMWs3osl s  LolLGgdol
39000M9d0L O, s CO,-0m, MHMIJWOE 9YEOLIOI0S
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003600mmM560HIgo0L 3bMm3zgedmddggdobsmgzol.

9m39wo 7 ©eosbo  gogwolb  993wgy  bogdmEs
blbsMgdol M960Mgds. bLESOT0 0lsBE3MgdmEs Cu*, Fe*,
Fe’+ ®om@©gbmds. ymz9mOeo®s@ bgdm@s blbs®ol
pH-0L 3899m{j090s. LsFoMHmgdol dgdmbggzsdo bgdms
dobo  3mM9dBHOMOs  AMPOMEIz35L  ToBgdom 1,5-2,2
36003690 Md59).

9Jb39M0896E0 80dOBsMgMdES 28-30°C ¢983965¢)v)-
5.

399mG¥G30L 3HM3gLol 3080bsMgmdols EMH™ML oo
36003690 mMds 9603905 0Lgo RBodGHMML, HMYMMOESS IgsMOL
5 0HY3500L BoOEMBL. FgLfogerowo 0dbs godmE @30l
36Mm39L0 3y:b BoMEMOOL 1:2; 1:3,5 s 1:5 36033690 mdoL
©OML.

LGHIMOWNO JMEEHOMETo (133900 969 dogdEBHIM0YOOL
2390939) bL30E9bIOL FoTMEHWYBHZS OHMOL 0039 39HOM©TO
395009065 2,5 %.

3bmdowos,  MMd  H30bs @1  aMy0mETsobyogo
000d5JHgM0gd0  A.th.ferrooxidans o A.th. thiooxidans

396300000980bsM30L  LoFoMMYd96 Tzo39 Sl pH=1,5-
25, bMwgoo  30bgmomgdol  ogsbagzol  mm,
2396L53900050000 30M0EOU, Fo®dmogdbgds 4ma0M©T:35 HOb
99009390053 pH-0b 86083690mds d306©9ds. ) dogd@geos
50 306MdJOMIB 56 5L Fgamgdmero, 85806 dobo sgGHozmds
LbBgds. 57§96 godmdobstyg dglifszwrowo odbs pH-ob
3930965 35dBHgM00l 5gEH03mdsBY 2 35M0sBEHI0 - pH=1,5 o
pH=2,0; 8y:00b=1:5 oo 3g:nb=1:2 3603369000l MHM™U.

130¢gbdol  4odMABHMBI0L  3MMEglby  sdBHowme  3gm-
305300L 36MEgLYdL FnMol 3omHYdOL bobaMmdwozmdols
d9LHogarol JoBboo gdudgMmodgbEo Bo@sts pH=2,0-2,1,
09608369 mdol MM, sasbog Hobs gdudgeodgb@Egdol
©OML  ©o0bs,  ®mI  L3owghdol  FogdbodorGo
390mGYA3> 303L v2ffgL 49-9 eyb) ©s 3wgy ©Hddo
1339 3690990 Mdl, 530G Ma 1 LOHMWO 30310 Bs30035¢0 0 49
ORI ©5 3OL BbaMmI03Mmds© 530MHR0gm gl 39HOMO.
0(33Wg0MEs  39MBol  boba®Mmdwogmds  39MH3ms(3090L
8060L: 1 ©g-09), 2 ©Ey-0d), 30r)-d) © 4 ©I-
0509. 34:00b BoOEMds 1:2 s 1:5 9Ju39MH0dgbEol dgwgagdo
FomImgboos 3bGowdo 3.

3bMoo 3

9g4s6mol s mbgz500L G98sMEgd0L, pH-0b s 3svybol dsgmgbs L3ogrgbdol 3sdm@EnE3ol bamolbbyg

Ne | b o 3565093 Mgd0 390mEAMG30L O™ t MY
Y5
£3
’% &ag:ob| pH |T3seyds| 7 14 21 28 35 42 49 56 63 70 77 84 91
1] 1 1:2 3,3 70 | 103 | 143 | 20,1 | 26,8 | 34,4 | 38,1 | 42,3 | 45,3 | 48,4 | 58,1 | 53,1
212|135 40 | 82 | 12,7 | 17,6 | 25,3 | 325 | 40,1 | 46,8 | 52,0 | 57,8 | 60,1 | 62,5 | 64,8
313 1:5 53 | 88 | 13,2 | 20,0 | 28,1 | 38,2 | 50,2 | 56,0 | 59,3 | 63,0 | 68,1 | 70,0 | 72,3
41 4 2,1 3,3 70 | 103 | 143 | 20,1 | 25,8 | 34,4 | 38,1 | 42,3 | 45,3 | 48,4 | 51,1 | 53,1
515 1,5 4,1 9,1 | 12,0 | 16,2 | 22,4 | 30,3 | 38,5 | 44,5 | 48,9 | 52,5 | 53,7 | 56,8 | 58,0
616 2,1 53 | 88 | 132|200 | 281 | 382 | 50,2 | 56,0 | 59,3 | 63,0 | 68,1 | 70,0 | 72,3
717 1,5 52 | 90 | 147 | 22,6 | 32,0 | 42,1 | 54,1 | 59,1 | 63,8 | 67,4 | 72,2 | 74,1 | 75,5
81 8 1 37 | 81 | 143 | 20,1 | 27,3 | 32,0 | 40,1
91 9 2 43 | 11,5 | 17,5 | 25,0 | 35,1 | 40,0 | 47,3
10 | 10 3 42 | 12,8 | 185 | 24,1 | 33,3 | 41,3 | 51,8
11| 11 4 43 | 13,1 | 20,8 | 28,5 | 26,1 | 43,3 | 52,5

990056900l BoBbom Bo@sts Ls3gzwgzo Mmdogd@ol

3M®™39o Jodomeo 350G MBI 256%Bs390mwo
303000755350 bbbsMoom (2,53 a/w), 899009y 306MdYdT0:

0gotols s MbY350L  Bomds 1:5, pH-2,1, (3000L
bsbyMdwwo3mds 91 EY-0sdYy, 303W0 - 7 EEY-0sd]. 3oL
390092990 3m393ve0s (3bModo 4.
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gbMogo 4
b30r9bdols Bsbol yBHMZmEo dsgBgMowmeo s Jodom®o gsdmn@30lL dxwragdo
13ogngbdols 3gd33gemds 35es6do, @
b3oggbdols 399mGG30L 3 bgoeagl(?g b@a
d0bgMogrm®o BmMA> &odo 20030935 bB0O0,
Lafigolo bodeEOMm %
0,15 0,02 85,0
Q390630 0.48 0,16 66,6
09MmM>©0 059BH9gMoMw-Jodonco
30639500 bsgMHomm - -
0,64 0,18 72,3
0,15 0,06 60,0
o360 0,48 0,29 JoBor6ro 39,7
S0 (aeodms 5 4/
30639000 LogMHomm - -
0,64 0,35 453

506035,  BsBoMgdmo  gdudghodgbGol  dgwgyo©
500y FobMEol  LsdsMmL b3ogEgbdol, MsGOdO
96900@2153EOEOIBIX0 LYWBOEYOO ©> b0
05006900l HMYMOE d5JBIM0-J0doMO  2odmEHE30L
Fglodmgdermds, slggg dolo  M3oMsGHILMdS  AOHMIME
0993190 290mGE3oLmb  goMgdom. 9Ju3g@odgb@ol
399390 b5B396900 0dbs, MM ghmo s 03039 30MMdJdT0
05d3H9M09-J0doEOHO 250MmGHE3000 bLbs®do Aoslwwo
Lb3ogbdol GomEgbmds 27,0 % dgEos Lbyygms Jodow®
3990 G¥)335L0056 99Mgd00m.

31336980

Fgbfagaomos  sbymaol  Losdsml  Ldowrgbdol
05006900L  LobogsHm@ob  sgdmao  Lsdwmewm  Bgdbm-
@ma0Mo Lobxol bogmogmo Fgoygbowwmds Jodowmo,
3M530d9GmGowo  sbo-
@obHgdol 89939Mmdom. s0bodbmo Lobyxo dgogeglh: Cu —
0,64 %; S, .., - 4,01 %; SO, - 0,1 %; SO, — 8,94 %; Fe — 8,6 %;
SiO, - 78,7 %-b.

b3owgbdo  FomIMEAIbo0s JoMOMSIE  TJMMHIO
b BoEIOOL (3m39w0bo, 35¢3mbBobo) s by Mo
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MALASHKHIA Sh., LOMIDZE N., KANDELAKI M.,
CHUBINIDZE N.

THE ARTICLE PRESENTS THE RESULTS OF A
STUDY CARRIED OUT AS A LABORATORY SIMU-
LATION OF THE HEAP BACTERIOLOGICAL-
CHEMICAL LEACHING PROCESS

ANNOTATION. The test object was a low-grade re-
bellious sulfide and oxidized copper ore extracted from
the mine dumps. The experiment was performed using
acidophilic iron and sulfur-oxidizing bacteria isolated and
activated from the Madneuli ore field microflora. In paral-
lel with the process of ore heap bacteriological-chemical
leaching, an acid leaching with diluted sulfuric acid solu-
tion was carried out under the same conditions. The studies
have demonstrated that the method of copper heap biole-
aching in ores of such type is advantageous in comparison
with acid leaching. This method gives 27 % higher copper
recovery compared to the chemical leaching method.

KEYWORDS: bacterial; heap; leaching; copper; py-
rite; oxidation; difficult to enrichment; poor; chemical.

MAJIALLIXHS L1.C., JOMU/I3E H.B.,
KAHJEJTAKH M.IL, YYBUHWJGE H.J,
BO3MOKHOCTHU KYYHOI'O
BUOBBIIEJTAYMBAHUS BEJIHBIX
TPYJITHOOBOT AIIIAEMBIX MEJHBIX PV

AHHOTAIHASA. B pabore npuBENEHBI PE3YJbTAThI
MOJIEIIMPOBAHHOTO B JIaDOPaTOPHBIX YCIIOBUSIX OaKTepu-
IBHO-XUMHUYECKOTO BbIeNadnBanust. OObEKTOM HCCIIe0-
BaHMS SIBISETCS B3STHE W3 OTBAIOB MaaHEyJIbCKOTO
MECTOPOXIICHUSI ~ NIPE/ICTAaBUTENBHBIX P00  OeHBIX,
TPYTHOOOOTaTHMBIX MEHBIX pYA. B akcniepumeHTe nenoss-
30BaHBl BBIICJIICHHBIC M3 PYIHOTO TOJIS anuao(uiIbHbIE
Kene3o U cepookucisiomye Oakrepuu. [lapamnensHo
C O9THM TIPOBEACHO BBIIIENAUNBAHUE Pa30aBICHHON
CEpPHOM KHCIOTOH. YCTaHOBJIEHO MPEUMYIIECTBO Ky4HOIO
6I/IOBI)IH_IGJ'[a‘-II/IBaHI/I${. ypOBCHB BBIACIICHUA MEOAU TIpH
OMOBBIIICIAaYNBAHNH Ha 27 % BBIIIIE, YeM [IPU XUMHUYECKOM.

KJIOYEBBIE CJIOBA: Menn; BhILEIa9MBaHNE; OaK-
TEpHANbHOE, NHMPUT; OKHMCIEHHE, TPYAHO OOOraliaeMble;
OeHbIe; XUMUYECKHUI,
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PROSPECTS OF MANGANIC CHEMICAL PROD-
UCTS MANUFACTURING THROUGH PRO-
CESSING OF CHIATURA LOW-GRADE MAN-
GANESE-CONTAINING RAW MATERIALS AND
INDUSTRIAL WASTE

ANNOTATION. Laboratory and large-scale studies
carried out abroad and by us, have shown that the optimal
path of manganese-containing industrial waste processing
using economically justified methods lies not in the get-
ting of concentrates to be used once again in ferroalloy
production, but in a receipt of chemical products saleable
at quite high prices at the market, which can be used in the
different fields of economy and various areas of activity.
The principal and process flow diagrams of receipt of man-
ganese-containing chemical products (electrolytic manga-
nese dioxide, manganese sulfate monohydrate, manganese
monoxide) of high market demand have been developed
based on the studies carried out on Chiatura manganic in-
dustrial waste, as well as carbonate ores. Standard process-
ing equipment necessary for their receipt in experimental-
industrial and industrial scales has been selected, a main
non-standard equipment has been developed as well, in
which our patents and know-hows have been used.

KEY WORDS: manganese; industrial waste; chemical-
engineering processing; manganese dioxide; manganese
monoxide; manganese sulfate.
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YAXYHANIBUJIA T., POKBA T., BAIIAJI3E 3.,
KEBAI3E K., BYTJIMAIIIBUJIN H., I3AHAIIIBUJIA 1.,
IIAMMAKUA3E E.

HEPCIIEKTUBbBI MIPOU3BOJCTBA MAPI'AH-
HEBBIX XUMHNYECKHX IMTPOJAYKTOB HA
OCHOBE YHATYPCKOI'O HU3KOCOPTHOI'O
CbIPbs U ITPOU3BOACTBEHHBIX OTXO10B

AHHOTAIIHAS. JlaGopaTopHbIC U KPyTHOMACIITAD-
HBIC NCIIBITAHUSA, TPOBEICHHBIC KaK HAMH, TAK M1 32 PyOeKOM,
MTOKA3aJIi, YTO SIKOHOMUYECKH 00OCHOBAHHBIMU METOIaMHU
mepepaboTKi MapraHelCOAePKALIINX MPOU3BOJCTBEHHBIX
OTXO/JIOB SIBJISICTCS HE MTOTyYCHHE U3 HIX KOHIIEHTPATOB /IS
MIPOU3BOJICTBA (PEPPOCIIIABOB, a MOIYUCHUE XMMUYIECKOI
MPOAYKIMH, TMPHUMEHSIEMOH B pa3IHYHBIX 00JACTAX
SKOHOMHKH M pPeaTn3yeMOd Ha pPBIHKE MO JOCTATOYHO
BBICOKOH 11eHe. Ha ocHoBe mccneqoBaHuid, MPOBEACHHBIX
Ha UMaTypCcKUX MapraHeICcoAepKalliX OTXOax, a TaKKe
— Ha KapOOHATHBIX PyAax, pa3paboTaHbl MPUHIUITHAIEHBIC
1 amnmapaTypHO-TEXHOJOTHYECKHE CXEMBI MPOM3BOJICTBA
MPOAYKTOB, TIONB3YIOUIMXCS  CIPOCOM Ha  pBIHKE:
ANEKTPOIUTHYCCKAN IHOKCHA MapraHila, MOHOTHIpPAT
cynetaTa MapraHia, MOHOOKcua Mapranma. [lomoOpano
CTaHJapTHOE OOOPYIOBaHUE IS WX IPOU3BOJICTBA B
OTIBITHO-TIPOMBIIIVIEHHOM H MTPOMBIIICHHOM MacIITadax,
pa3paboTaHO OCHOBHOE HECTAaHAApPTHOE 000pyHOBaHHE, B
KOTOPOM peaJIn30BaHbI HAIIM MATEHTH M HOY-Xay.

KJIOUYEBBIE CJIOBA: mapraner; OTX0O[bl MpOU3-
BOJICTBA; XUMHUKO-TEXHOJIOIHYECKAs MepepaboTKa; JUOK-
CHJI MapraHia; MOHOOKCHJI MapraHiia; CyJib(par Maprasia.
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CHAGELISHVILI E., VARSHANIDZE I., TSVERAVA D.,
TUTBERIDZE M., SHADINOV E.

PRODUCTION OF REINFORCED COMPOSITE
MATERIALS BY EXPLOSIVE WELDING
METHOD

ANNOTATION. The article presents the production
of reinforced multilayer composite materials by explosive
welding method. Reinforcement and welding of steel plate
and aluminum sheet are carried out by the two-dimensional
configuration of explosive method. The reinforcing compo-
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TIaKeTOB.

nent is pre-arranged on the steel plate between the welding
layers, without stretching. The super hard steel wire with
a diameter of 1 mm is used as a reinforcing component. In
the process of explosive welding, intermetallic Fe4AL13
is formed on the contact surface of aluminum and steel.
Intermetallic compound contributes to the hardening of the
obtained reinforced bimetal.

KEY WORDS: explosion; welding; reinforcement; deforma-
tion; weld zone; bimetal.
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YATEJIMIIBUWJIA 3.111., BAPITAHHU/I3E 51.3.,
IBEPABA 1.T., TYTBEPU/A3E M.J., IIAJWHOB 3.E.
HOJIYYEHHUE APMHUPOBAHHBIX
KOMIO3NIIUOHHBIX MATEPHUAJIOB
METOJIOM CBAPKH B3PBIBOM

AHHOTAIIUSL. B craThe paccMaTpuBaeTCs Oy YCHHE
ApPMHUPOBAHHBIX ~ MHOTOCIOMHBIX ~ KOMIO3HIIMOHHBIX
MarepraioB METOJOM CBapKH B3PLIBOM. ApPMHUpPOBaHHUE
M CBapKa CTaJbHOM IUIACTHHBI M ATOMHHHEBOTO JIHCTA
OCYIIECTBIIAIOTCS B3PHIBHBIM METOJIOM TI0 TUTOCKOM CXeMe.

Mexy cBapuUBacMbIMHU CIOSMH Ha CTAJbHYIO IUIACTHHY
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UCCJIEJOBAHUE HAMPSI’)KEHHO-
JE®OPMHUPOBAHHOI'O COCTOSIHU S
B3PBIBHOM KAMEPBI C UCIIOJ1b30BAHUEM
CUCTEM KOMIILIOTEPHOI MATEMATUKH!

AHHOTAIIUS. B pabore ¢ HCMOIb30BaHUEM COB-
PEMEHHBIX METO/IOB MCCIIEIOBAaHMH PacCYMTaHa TOJIIMHA
CTEHKHN B3PBIBHON KaMephl, OJJHOM M3 KIIIOUEBBIX JeTaJeh
kajopudepHOro ycTpoiictBa HOBOro THma. Pacuer
Harpysok, pa3BUBa€MbIX Ha CTCHY B3PLIBOM B 3aMKHYTOM
MIPOCTPAHCTBE, MPOBOAMUICS METOMOM BBIUHCIUTEIHLHOTO
9KCIIEPUMEHTa, OH MpelycMaTpuBacT IPOBEPKY aHaIH-
TUYECKUX PELICHUH 3HAYeHWSAMH, IIOMYYCHHBIMH C
IIOMOIIBIO KOMIIBIOTEPHOTO MOJCIINPOBAHUA. I[J'ISI
9TOTO HCIHOJNB30BAJICS MPOrpaMMHBIA KoMmmuieke «LS-
DYNA». B3aumHoe cpaBHeHHME 3HAUE€HUH, MMOIYYEHHBIX
AHAJTUTHYECKUM M KOMIBIOTEPHBIM METOIAMH, A0 HaM
JIOCTOBEPHBI pe3yJIbTar.
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NADIRASHVILI M., ABESADZE N., GUDUSHAURI N.

SYNTHESIS OF CT COMPOUNDS, PROCESS MECH-

ANISM AND APPLICATION PERSPECTIVE

ANNOTATION. In the modern world, the role of explo-
sives is immeasurable. The vast majority of these high-en-
ergy substances are produced by chemical synthesis. Their
technical characteristics are constantly being improved,
and this continues from primitive gunpowder to modern
explosives. The main purpose of our scientific research is
to synthesize the study of the so-called “Charge transfer
compounds” (CT compounds), using the well-known poly
nitro aromatic substances - picric acid and TNT. The ar-
ticle describes examples of the synthesis of CT compounds,
opinions are expressed on the mechanism of synthesis, cor-
responding reaction schemes are given, the ability of these
compounds to explode is studied and the prospects of their
use are determined.

KEY WORDS: CT compounds; explosives; synthesis;
picric acid; TNT; reaction mechanisms.
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HAJTUPAIIIBUIIA M., ABECA{[BE H., TYAYIIAYPU H.
CHHTE3 CT COEIVMHEHNN, MEXAHN3M
ITPOIIECCA U ITEPCIIEKTUBBI ITPUMEHEHW A

AHHOTAITAA. B coBpeMEHHOM MHpPE POJb B3DHIB-
gateix BemectB (BB) wemsmepuma. [lomamisromee
OOJNIBIIMHCTBO O3THX BBICOKOPHEPTETHYCCKAX BEIICCTB
MIPOU3BOIUTCS C TIOMOIIBI0 XHMHYECKOTO CHHTE3a. WX
TEXHUYECKHE XapaKTePUCTHKU IIOCTOSHHO COBEPIIEH-
CTBYIOTCSI, M JTO TMPOJOIDKAETCS OT MNPUMHUTHBHOIO
rnopoxa 110 coppeMeHHbIx BB. OCHOBHOH 1e/bI0 HAllIero
Hay4yHOTO HCCJEIOBAaHUS SBIISETCS CHHTE3 U H3Yy4YCHHE
T.H. «COCIUHEHUI ¢ mepeHocoM 3apsiaa» (,,Charge trans-
fer compounds”, CT compounds, CT coeamHeHus), C
HCIIOJIb30BAHUEM M3BECTHBIX MO HUTPO apOMaTHIECKUX
BEIIECTB MUKPUHOBOM KHUCIOTBI M TpoTuia. B crarbke
onucanbl npumepbl cuHte3a CT coeauHeHMid, BbIC-
Ka3aHbl MHEHHMSI O MEXaHU3ME CHHTE3a, IPUBEIECHBI
COOTBETCTBYIOIHE CXEMBI PEAKIIHiA, H3y4eHa CIOCOOHOCTh
9THX COeTMHEHNH B3PBIBATHCS H OTIPEIEICHBI IEPCTIIEKTHBEI
HX UCIOJIb30BaHMUS.

KJIFOYEBBIE CJIOBA: CT coeanHeHuUs; B3pbIBUATHIC
BELIECTBA; CHHTE3; IIMKPHHOBAs KHUCJIOTA; TPOTHI;
MEXaHU3MBbI PCAKIIUIA.
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IASHVILI T., BEINASHVILI G.

SYNTHESIS OF NEW NITROAROMATIC
COMPOUNDS AND INVESTIGATION

OF EXPLOSIVE PROPERTIES

ANNOTATION. In nature, explosives are mined in
extremely small quantities. Their absolute majority is pro-
duced by synthesis. The article presents the synthesis of
new molecular compounds by using the chemical transfor-
mation of familiar explosives — picric acid and trinitrotolu-
ene; study of energy indicators and the ability of explosive
transformation of synthesized substances; reducing prod-

ucts costs and increasing efficiency.

KEY WORDS: picric acid; TNT; resorcinol; “molecu-

lar compound”; explosive substance.

AMBUIN T., BEUHAINIBUJIN T'.

CHUHTE3 HOBbBIX HUTPOAPOMATHYECKHUX
COEJMHEHUI Y UCCJIEJJOBAHUE
B3PBIBUATHIX CBOICTB

AHHOTAIIUS. B npupose 100bIBaeTCst HEOOJBIIOE
KOJIMYECTBO ~ B3phIBUaThIX  BelecTB.  [lopamistomiee
OOJIBIIIMHCTBO M3 HUX IMOJydaroT IyTeM cuHTe3a. B padote
MPE/ICTABIICH CHHTE3 HOBBIX «MOJICKYIISIPHBIX COCTHHCHHI»
MyTEeM XHMHUYECKOTO CHHTE3a M MPEBPAICHHH H3BECTHBIX
B3PBIBYATHIX BEIECTB — MUKPHHOBOM KHCIOTBI H TPOTHJIA;
UCCIIEJOBAaHHE CIIOCOOHOCTH IPeoOpa3oBaHUsl SHEPTUH
U DHEPreTHYECKHX XapaKTePUCTHK CHHTE3HPOBAHHBIX
MaTepuajoB; CHH3UTh CEeOECTOMMOCTh INPOAYKIUH H
MTOBBICUTH A(P(PEKTUBHOCTE.

KIIIOYEBBIE CJIOBA: nukpunoBas kuciora; THT;
PE3OPILIMH; «MOJIEKYJISIPHOE COEIMHEHHEY, B3PLIBYATOE
BEIECTBO.
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BLUASHVILI D., LIPARTIA T., BENASHVILI Q.,
MAQADZE M., MINDIASHVILI G., BLUASHVILI V.,
KVIRKVELIA M.

MODERN CONDITION AND CURRENT TRENDS OF
GOLD DEPOSIT

ANNOTATION. The gold mining industry has un-
dergone significant changes in recent years and several
trends have emerged that affect overall production. The
prices of metals in the world market have dramatically
increased and this trend is still maintained. This is espe-
cially true for the price of gold: if in 2000-2007 the price
of one ounce of gold on the London exchange fluctuated
between $320-380, in 2020-2023 (the time of the Cov-
id19 pandemic) its average price exceeded $1770-2000,
and the maximum (2020 year) 2067 $ was recorded.
Gold deposits are found in many regions of the world
and their origin is closely related to geological process-
es. The largest producers of gold are China, Australia,
Russia, the United States and Canada. Other important
producers are South Africa, Peru, Ghana, Indonesia and
Mexico. The available gold ore deposits in these regions
has greatly lessen, and new gold deposits are constantly
being discovered, although they may not be as large or
as easily accessible as previously known deposits. Over-
all, the condition of gold deposits is subject to currency
fluctuations, market prices, geopolitical factors, techno-
logical advances and changes in environmental regula-
tions. However, gold remains a valuable commodity and
will likely continue to be mined and processed for many
years to come. However, the current status of gold de-
posits may vary depending on market conditions, tech-
nological advancements and other factors.

KEY WORDS: gold reserves; investor; currency fluctua-
tions; environmental monitoring; technologies; remote sensing
method; social responsibility; gender equality.

BJIYALIBHJIA JI., TUIIAPTHS T., BEHAILBUJIN K.,
MAKA/I3E M., MUH/IMA LIBHJIN T., BJIYALIBIJIH B.,
KBUPKBEJIVISI M.

COBPEMEHHOE COCTOSTHHUE 30JI0TOHOC-
HBIX MECTOPOKIEHWI1 1 COBPEMEHHBIE
TEHJIEHIAN

AHHOTAIIHA. 3a nociennue roabl B 30J0TOA00BIBAONIEN
OTpPACITH POU30IILIN 3HAUYUTEIIbHbIC H3MEHEHHUS N 0003HAYHINCH
HECKOJIBKO TEHJICHIIMH, KOTOphIE BIMAIOT Ha Mpou3BoAcTBo. Ha
MHPOBOM PBIHKE PE3KO BO3POCIH LIEHBl Ha METa/ll, U JaHHAs
TeHJEHIMs coxpaHseTcs. OCOOEHHO 3TO KacaeTcsi IEHBI Ha
3omoto: eciau B 2000-2007 romax Ha JIoHIOHCKOW OHMprke IeHa
OJHO# yHIMH 3050Ta cocTasisuia 320-380 $, to B 2020-2023 ro-
J1ax (BO BpeMs ITAHEMHUH) ee CpeHss IieHa npesbicuiia 1770-2000
$, makcumanpHas nexa (2020 r.) 6suta 3adpukcuposana 2067 $.
MecTopOoXK/IeHUsSI 30JI0Ta BCTPEUAIOTCSI B PAa3HBIX PETHOHAX M MX
IIPOMCXOXKICHUE TECHO CBA3AHO C FEOJIOTHUECKUMHU IIPOLECCaMH.
Kpynneiimue npousBogutenu 3onota Kwurail, Ascrpanus,
Poccus, CIIA u Kanana. [lpyruMu BaKHbIMU IPOU3BOIUTEISIMU
spistores  JOAP, Ilepy, ['ana, Muuone3us u Mekcuka.
KonmnyecTBo 30710TON pyasl B 3THX PETHOHAX 3HAYUTENBHO
COKpAIAETCsI, TOCTOSHHO OTKPBIBAIOTCS HOBBIE 30J0TOHOCHBIE
MECTOPOXK/ICHUS,, HO OHM HE TaK OOraThl M JErKOJOCTYIIHBI,
KaKk paHee W3BECTHBIE MECTOpPOXKAeHHWsA. B memom, cocrosHne
30JI0TBIX MECTOPOXKACHHH 3aBUCHT OT KOJEOAHWH BaIOTHI,
PBIHOYHBIX II€H, TEONOIUTHIECKHX (PAKTOPOB, TEXHOIOTHIECKHX
JIOCTHKCHUI U M3MEHEHUH perysisiiuil o OXpaHe OKpyKarolen
cpensl. Ho 3010TO oOcTaercs LEHHBIM, M BOCTPEOOBAHHBIM
TOBapOM M BEPOATHO ero JoOba OyJeT HpOJ0JDKAThCS
Ha TIPOTSDKEHMHM MHOTHX JeT. OJHaKo TeKyllee COCTOSHHE
30JI0TBIX MECTOPOXKICHHH MOXKET OTIINYATHCS B 3aBUCHMOCTH OT
PBIHOUHBIX YCIIOBUI, TEXHOIOTMYECKUX TOCTMXKEHHUH M IPyTHX
(axTOpOB.

KITIOYEBBIE CJIOBA: 3amacel 30j0Ta; HHBECTOpP; KO-
nebanus  BATIOTHBIX KYPCOB; OKOJOTMYECKMH MOHWTODHHT;
METOZl  JMCTaHIMOHHOTO  30HJMPOBAHUS;
CONMaNbHAst OTBETCTBEHHOCTD; T€HIEPHOE PABEHCTBO.
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PECULIARITIES AND PROSPECTS OF THE GEO-
LOGICAL STRUCTURE OF GOLD AND MER-
CURY ORE MANIFESTATIONS IN SVANETI AND
BOLNISI ORE-BEARING REGIONS

ANNOTATION.This article considers the types of gold
and mercury ore deposits and peculiarities of their origin
and describes the conditions and prospects of the geologi-
cal structure of gold and mercury manifestation in the ore-
bearing regions of Svaneti and Bolnisi.
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nic; antimonite; ore manifestation; ore-bearing area.
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KBULIMAHHU A.

OCOBEHHOCTHU U MEPCITEKTUBBI
TEOQJIOTUYECKOI'O CTPOEHUS

30JI0TO - PTYTHBIX PYJIOIPOSIBJIEHUI
CBAHETCKOI'O U1 BOJIHUCCKOI'O PYJIHBIX
PAMOHOB

AHHOTAIIHUA. B cratbe pacCMOTPEHBI THIIBI  30J0TO-
PTYTHBIX MECTOPOXKJIECHUN M OCOOECHHOCTH MX MPOUCXOMKICHHS.
Onucanbl yCIOBHMS M TNEPCIIEKTHBBI T€OJIOTHIECKOTO CTPOCHHUSI
30JI0TO - PTYTHBIX PyI0NposiaeHnii CBaHeTCKOro 1 BomHrcckoro
PYZIHBIX pallOHOB.

KIIIOYEBBIE CJIOBA: 30510TO; pPTyTh; TEILIyp; MeJb;

MBIIIBSIK, aHTHMOHHT; PYAONPOSIBICHHE; PYAOHOCHBIH paifoH.
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KIKNADZE N., JIKIA M.

THE HISTORY OF CREATION OF THE FIRE
SAFETY SERVICE AND THE AVERAGE STATIS-
TICS OF FIRES IN THE WORLD

ANNOTATION. The article describes the history of
creation of the first fire service and the rules for fighting
against fire. The scale of fires in different countries with
human casualties is discussed in detail. According to re-
search, fire is the most common accident, the loss of which
is equal to 0,3 % of the country’s gross income. Preven-
tive fire protection measures are presented to minimize the
risk of fire. Actions of firefighters to extinguish fire in case
of fire are described, depending on the type of buildings.
The classification of causes of fire and the different accord-
ing methods used in different countries are listed in detail.
Statistics show that a faulty or non-existent of fire system
causes the biggest problem.

KEY WORDS: fire; carpentry; fire extinguisher; fire
hydrants; machinery department.
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KUKHA/3E H., JUKUKHS M.
HUCTOPHSI CO3TAHUS CJIYKBBI IIOYKAPHOM
BE3OMNACHOCTH U CPEJHSISI CTATUCTHKA
MOKAPOB B MHPE

AHHOTAIMA. B cratbe pacckasbiBaeTcss 00
UCTOPHUU CO3JaHUs IEepBOl MOXKApHOH OXpaHbl M
mpaBuiaax OoprObI ¢ orHem. I[loapoOHO paccMOTpEeHBI
MacITa0bl I0KapoB B Pa3HbIX CTPaHAX ¢ YeJIOBEUSCKUMHU
xkeprBaMu. COIrJIaCHO HCCIENOBAHHAM, IOXKAp SBIETCS
HanboJee pPACIPOCTPAHEHHBIM HECUACTHBIM — CIIydaeM,
ymepd ot kotoporo paBeH 0,3 % BajoBOoro noxojaa
ctpanbl.  [lpencraBieHbl  NPOQHUIAKTUYECKHE  MEpBI
MIPOTHUBOIIOKAPHOW 3aIUTHl JUIsI MHHUMH3AIMU PHCKa
Bo3ropanusi. OnKcaHbl ICHCTBYUS OYKAPHBIX IO TYIICHUIO
roXkapa NP TO0Kape B 3aBUCHMOCTH OT THIA 3JaHUM.
[MonpoGHO nepeuncieHs! KaccupuKanus IpUIruH HoXkapa
U Pa3IMYHbIE COOTBETCTBYIOIIME METO/bI, HCIOIb3yeMbIe
B pas3HbIX crpaHaX. CTaTUCTHKa IIOKa3bIBaeT, 4TO
HanOOJIBIIYI0 MPOOJIEMY BBI3BIBACT HEHCIIPABHAS MM
OTCYTCTBYIOLIAs IOYKAPHAst CHCTEMA.

KIIIOYEBBIE CJIOBA: oroHb; CTOJSPHBIE M3JIEIIHS;

OTHCTYIIHNTEIIb, ITOXKapPHBIC TMAPAHTLI; aBTOCCPBUC.
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KORKOTADZE A., RAZMADZE N., RATIANI N.
IMPROVING THE STATISTICAL DATA OF CON-
STRUCTION ACCIDENTS IN VIEW OF THE NEW
LEGAL REGULTION

ANNOTATION. This article contains general safety
matters. It discusses statistical data of accidents, interna-
tional labor organization data and available data of Geor-
gia. Prevention of anticipated risks and accidents at the
workplace has become an unsolved problem in the later
years. Persons employed for heavy, harmful and hazardous
work with increased risk are one of the most unprotected
groups in Georgia. Despite the adoption of the law on labor
safety and development of monitoring tools, human life and
health is risked almost every day at dangerous workplaces.
The number of people who have died or have been injured
due to occupational injuries is alarming (1081 people were
injured and 376 died in the period of 2011-2018. While
2018, unlike the previous years, had the highest number
victims — 59 people). After the adoption of the legislative
regulations 35% less workers died and 32% less workers
were injured in 2019 at the construction sites compared to
2018. Quantitatively it equals — 59 dead and 199 injured in
2018, 38 dead and 135 injured in 2019. It should be noted
that since 2019 accidents are registered with the new meth-
odology — all accidents, including severe, medium and light
are registered.

KEY WORDS: traumatism; accident; statistical data;
legal regulations.
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KOPKOTA/I3E A., PASMA/I3E H., PATUAHMU H.
YJIYUIHEHUE CTATUCTUKN HECYHACTHBIX
CJYYAEB B CTPOUTEJBCTBE C YYETOM
HOBBIX ITPABOBBIX HOPM

AHHOTAIIMS. B mocnemHue TOABI  [PEBEHIHS
BO3MOXKHBIX TIPOU3BOJICTBEHHBIX PUCKOB U HECYACTHBIX
CIIydaeB CTajlo HepemaeMoin mpobiemoit. Jlnma, 3aHATHIC
Ha TSDKEJIBIX, BPEJHBIX U OITACHBIX Pad0Tax C MOBBIIIEHHBIM
PHCKOM, SIBIISIOTCS OTHON U3 CaMBIX HE3AIUIIIEHHBIX TPYTII
B ['py3un. Hecmotpsst Ha mnpuHsTHE 3aKOHa 00 OXpaHe
TpyJa 1 pa3paboTKy CPeCTB KOHTPOJIS, KU3Hb U 30POBbE
JIIOZIeN TPaKTUYECKU €KEJTHEBHO MOABEPraloTCsl PUCKY Ha
OTIacHBIX PabOUYMX MecTax. TpeBOry BI3BIBACT KOIMYECTBO
JIFOJIEH, MOTUOMINX WIIH HOJIyYHBIINX TPABMbI B PE3YIIbTaTe
MIPOM3BOICTBEHHOTO TpaBMaTn3Ma (3a nepruon 2011-2018 rr.
noctpanano 1081 uenosek, u morn6smo 376. ITpustom B 2018
roJy, B OTJINYKE OT NPEIbIIYLIHX JIET, OBLIO CAMOE BEICOKOE
KOIM4ecTBO mornoumx — 59 genosek). [Tocne mpussTHs
3aKOHOMATEIhHBIX akTOB B 2019 roay Ha cTpoiikax moruoio
Ha 35% MeHblIIe pabounx, a TPABMUPOBAHO Ha 32% MeHbIIIe
pabouux o cpaBuenuro ¢ 2018 rogom. KonmnyectBeHHo 310
paBHO — 59 noru6mmx u 199 panensix B 2018 roxy. B 2019
roay 38 morubmmx u 135 nocrpanasmmux. Cienyer oTMe-
TUTB, 4TO ¢ 2019 roma HecyacTHbBIE CITyyau PErUCTPUPYIOT-
Cs1 TI0 HOBOI METOAMKE — PErUCTPUPYIOTCS BCE HECUACTHBIC
CITy4au, BKJIIOUas TSHKEIIbIE, CPEIHHE 1 JIETKHE.

KIIIOYEBBIE CJIOBA: TpaBMaTH3M; HECYACTHBIN

cnyqaﬁ; CTaTUCTUYCCKHUC JaHHBIC; TPABOBBIC HOPMBI.
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JVARELIA N., KITOSHVILI M.
ATMOSPHERIC POLLUTION WITH CEMENT
DUST AND ITS COMPOUNDS, THEIR IMPACT ON
HUMANS

ANNOTATION.The paper states that the main objec-
tives of nature protection are the reduction of harmful
wastes in the atmosphere and the rational use of natural
resources. To solve these problems, a number of technolo-
gies have been implemented in cement production. The dry
method of cement production is characterized by low levels
of harmful substances, which minimizes the negative im-
pact on the environment. The list of harmful and danger-
ous factors also includes environmental pollution, so it is
necessary to use anti-dust respirators. Also, people engaged
in cement production and warehousing should be provided
with special attire such as: dustproof overalls, leather boots
and goggles.

KEY WORDS: cement production; dust concentration;
atmospheric air protection; rational use of natural resources.
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JUKBAPEJINSA H., KUTOUIBUJIA M.
3ATPSI3HEHUE ATMOC®EPHI IEMEHTHOM
IbLJIBIO U EE COEJJUHEHUSAMMU, UX
BO3JIEICTBUE HA YEJIOBEKA

wnN e

AHHOTAIUA. B pabore ykazaHO, 4TO OCHOBHOI
3aJa4ell OXpaHbl TPUPOABI ABISAETCA  yMEHBIICHUE
BPEIHBIX OTXOAOB W PAlMOHATIBHOE IPUMEHEHUE
MPUPOIHBIX pecypcoB. s pemieHUs 3TOW TpPoOIEMBI
B IIEMEHTHOM  IIPOM3BOJCTBE  PEAIM30BaHBl  Psif
texHosoruid. Cyxoil MeToJ MpOM3BOJACTBA IIEMEHTa
XapakTepu3yeTcss HHU3KUM  COAEP)KaHHEM  BPEIHBIX
BEIIECTB, YTO YMEHBIIAET HEraTHBHOE BO3JEHCTBHE Ha
OKpY’Kalollylo cpefy. B mepeuHe omacHBIX M BpeIHBIX
(aKTOpOB BXOAMT 3albUICHHOCTb IPOM3BOACTBEHHOU
cpenbl. [ToaTomMy cTaHOBHUTCS 00sI3aTENIBHBIM ITPUMEHEHHE
MIPOTHBOIIBUIEBBIX pecnupaTropoB. Taxke paboTaromnye
JIOJDKHBI OBITH OCHAIIEHBI CIICIIOICKI0H - MBUIC3AIUTHBIM
KOMOMHE30HOM, CarloraMy 1 3allUTHBIMHA OYKaMHU.

KIIIOUEBLIE CJIOBA: 1eMeHTHOE IPOH3BOACTBO;
3aNbUIEHHOCTh;  3amuTa  atMOCEPHOrO  BO3IYXa,
CIIEOEKIA.
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BEZHANISHVILI A.

INFLUENCE OF ROCK PHISICAL AND
MECHANICAL PROPERTIES ON THE CUTTING
TOOL WEAR AND MEANS FOR TOOLS WEAR
RESISTANCE INCREASING

ANNOTATION.. Importance of ock contact strength,
ultimate strength to uniaxiable compression and abrasivity
index for determination rock resistance to destruction and
wear rate of different types of cutting tools for tangential
cutting is elaborated. It is established by experiment,
that wear of cutting tools for all types of destruction is
asymmetric. Experimental design of cutting tools with
asymmetric cutting edge, unilateral bevel of front edge
and asymmetric disposition of carbide alloy is elaborated
and investigated, wear rate of which is more, than wear
rate of PK — 8 serial cutting tools. Lower specific wear
have cutting tools, reinforced with layer discs of carbide
alloy. Application of such discs will considerably expand
possible field of cutting tools effective utilization.

KEY WORDS: abrasivity; contact strength; ultimate
strength to uniaxiable compression; wear; wear rat; tool;
carbide alloy; asymmetry; specific wear; distribution law.
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I'marman CremaHOBCKUI

BEXXAHUIIIBUJIN A. T'.

BJIUSAHUE ®U3NKO-MEXAHNYECKHUX
CBOWMCTB I'OPHBIX ITOPOJT HA U3HOC
PEXYIEI'O UHCTPYMEHTA U IIYTHU
MOBBIIEHUSI N3HOCOCTOMKOCTH PE3IIOB

AHHOTAIIUA. B cratbe paccCMOTPEHO 3HAYCHHE ITOKa-
3aTesiell KOHTAKTHOM MPOYHOCTH, BPEMEHHOIO COIPOTHBIICHUS
TIOPOJT OTHOOCHOMY CKATHIO M a0pa3UBHOCTH IS ONIPECIICHUST
COMMPOTHUBJIAEMOCTU TIOPOAbI Pa3spyLICHUIO U HWHTCHCHUBHOCTU
W3HAIIMBAHMS  PE3LOBOTO MHCTPYMEHTA Pa3HBIX  THUIIOB.
OKCIEPUMEHTANIbHO ~ YCTAaHOBJICHO, YTO TPAKTUYECKU JUIs
BCEX BHJOB PE3aHUS HM3HOC pe3lla MMeeT aCHUMMETPHYECKUi
xapakrep. Pa3paboTaHbl U HCCIENOBaHBI Pe3lbl IKCIEPUMEH-
TAIbHOW KOHCTPYKIIMA C aCHMMETpUUHOH (opmoii pexyrieit
KPOMKH, OAHOCTOPOHHMM CKOCOM IepeiHell KpPOMKH H
ACHMMETPUYHBIM PACIIOJIOKEHUEM TUIACTHHKH TBEPJIOTO CIIJIaBa,
HM3HOCOCTOMKOCTD KOTOPBIX BBIIIE M3HOCOCTOMKOCTH CEPUIHBIX
pe3uoB PK-8. Camblii HU3KHIT y1eIbHBIN M3HOC TOKa3aIi pe3Libl,
apMHPOBAHHBIE JIBYXCJIOMHBIMH TUIACTUHKAMH TBEPJIOTO CILIABA
BK—(4-15). TlpumeHeHme TakuX TIUTACTHHOK 3HAYUTEIHHO
PaCHIMPHUT BO3MOXHYIO 0051acTh 3 (HEKTUBHOTO UCTIONB30BAHUS
PE3LO0BOro HHCTPYMEHTA.

KJIIIOYEBLIE CJIOBA: a0pa3vBHOCTb, KOHTAaKTHAs
MPOYHOCTE; TIPEJIEN MPOYHOCTH OJHOOCHOMY CIKATHIO; M3HOC;
M3HOCOCTOMKOCTB; pe3ell; TBEpAbIH CIUIAB; ACHMMETDHS;
YAETBHBIA U3HOC; 3aKOH PACTIPEIEIIEHHUSL.
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KHITARISHVILI V., JVARELIA N., KITOSHVILI M.,
BEZHUASHVILI 1.

EFFECT OF EFFECTIVE DRILLING SOLUTIONS
ON CROWN PASSAGE AND MATHEMATICAL-
STATIC PROCESSING OF RESEARCH RESULTS

ANNOTATION. The paper discusses the influence
of selected effective drilling solutions, namely polymer
solution obtained with the addition of CR-650 polymer
powder (polyacrylamide), emulsion solution made on the
basis of diesel fuel (solar oil) and clay solution treated with
carboxylmethylcellulose on the average passage of diamond
crowns. Through the conducted studies, it was determined
that when using the polymer drilling solution obtained with
the addition of CR-650 polymer powder (polyacrylamide),
when drilling wells by the method of exploratory column
drilling, the passage of diamond crowns compared to
other types of drilling solutions increased significantly and
amounted to 22 meters. Mathematical-static processing
was carried out on the results of the studies in the received
production conditions using the methods of dispersion
and regression analysis. The method of variance analysis
showed that the conducted experiments are fair and reliable,
and the regression analysis method obtained formulas
that show with approximate accuracy the influence of the
additive content of drilling solutions on the passage of
diamond crowns.

KEY WORDS: drilling solutions; additives; mathemat-
ical-statistical method; dispersion and regression analysis
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BJIUAHUE DO®PEKTUBHBIX BYPOBbBIX
PACTBOPOB HA ITPOXOJKY KOPOHKHA

N MATEMATHUKO-CTATUCTUYECKASA
OBPABOTKA PE3VJbTATOB UCCJETOBAHUI

AHHOTAIIAA. B pabore paccMarpHBaeTcs BIUs-
HHEe OTOOPHBIX OS(QEKTUBHBIX OYpPOBBIX  PacTBOPOB,
B UYACTHOCTH IOJIIMEPHBIX PAacTBOPOB, IONYYEHHBIX
nobaenenneM CR-650 mOMMMEpHBIX TMOPOIIKOB (TIOJHAK-
pI/IJ'laMI/Il]a), OMYJIbCUOHHBIX PAaCTBOPOB, IPUTOTOBIICHHBIX
Ha OCHOBC€ [JU3TOIUIMBA W MAJIOIIIMHUCTBIX pPacTBOPOB,
00pabOTaHHBIX KAPOOKCUMETHIILICIUTIONIO30H HA CPEIHIO
NPOXOZIKY ~KOpPOHKH. IIpOBeseHHBIMH  HCCIIEOBaHHUSIMU
YCTaHOBJIEHO, YTO C IPUMEHEHUEM TTOJIMMEPHBIX PacTBOPOB,
nonmydeHHbIx  goGasienneM — CR-650  momumepHBIX
TIOPOIIKOB  (TIOJIMAKPWIIAMHA) TIPH  TIPOBOJAKE CKBAKHH
METOJIOM pa3BEIOYHOr0 KOJIOHKOBOTO OypeHHsI ITPOXOKa
Ha aJMa3HOH KOPOHKE B CPaBHEHHM C APYTMMH BHIAMU
OypOBBIX PAacTBOPOB 3HAYUTEIHHO BBIPOCIO M COCTaBHIIO
22 wmerpa. B TpOW3BONCTBEHHBIX YCIOBHSX IIOTYYCHHBIC
pe3yabTarhl HCCIeNoBaHus ObUTH 00paboTaHbhl MaTEeMaTHKO-
CTaTUCTUYCCKUM METOAOM C IIPUMCHCHUEM THUCTICPCUOHHOI'O
M PErpecCUBHOTO aHAITM30B. /IMCTIepCHOHHBIN aHATTH3 TTOKa3aJl,
YTO SKCIICPUMCHTOM IOJIYYCHHBIC PE3YJIbTAaThl JOCTOBECPHDBI
U CIIPaBEUIMBBI, @ METOJIOM PErPECCUBHOIO aHaM3a ObLIN
TIOJTyYeHBI (POPMYJIBI, KOTOPBIE C TPHOIMKEHHON TOUHOCTHIO
TIOKa3aJIi BIIMSIHUE COIEP)KaHMUsI U BHJA J0OABOK B OYpOBBIX
pacTBOpax Ha CPETHIOI0 MPOXOAKY ajMa3HOM KOPOHKH.

KJIFOUYEBBIE CJIOBA: GypoBble pacTBOpHI; 100aBKH;
MAaTEeMaTHKO-CTaTHCTHIECKUI METOM; TUCIIEPCHOHHBIH 1
perpeccuBHbIN aHAIU3.
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STUDY OF STRUCTURAL- TRIBOLOGICAL IN-
FLUENCE ON VACUUM ACTUATORS

ANNOTATION. In this paper, there are mentioned
about main parameters of the belt conveyor actuator.
Theseparameters are the Operating parameters of control
surfaces, the Period of operating and projecting, and
problems related to construction completion and production,
which are the main topic of companies worldwide. By
analyzing the data, the possibility of increasing the drag
factor is still not outdated, especially since the coefficient
of friction in a vacuum is high and at the same time stable
with respect to rheological conditions. Based on the
statement mentioned above, we determine and study one of
the basic models of the vacuum actuator according to the
standard parameters.

KEY WORDS: own traction factor; arc of relative
calmness; arc of elastic slipping; ring crevice; vacuum
drum; self-creative vacuum mechanism; intensity of metal
content; contact surface; drive station.
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[TopbpeMHO-TpaHCIIOPTHOE

MOJIOJIMHM H., MOJIOJWHHU P., TYJIABAJ3E 3.,
JUKUKHA H., KYIATAJ3E JI., XYPIIJIABA II.
BJIMSIHUE KOHCTPYKIIMOHHO-
TPUBOJIOTTYECKOI'O UCCJIEJJOBAHUSI HA
BAKYYM-IIPUBO/I

AHHOTAIUA: B pabore paccMOTpPEeHBI OCHOBHBIC
MOKa3aTeNll TPEHWsI MPUBOIA JICHTOYHOTO KOHBelepa:
TArOBBIA  (aKTOp,  IKCIUTyaTalMOHHBIE — [apaMeTphl
KOHTaKTHBIX IIOBEPXHOCTEH, CpOK CIyXObl © HX
KOHCTPYKTHBHOE  YCOBEDIUCHCTBOBAHHE,  IPOCKTH-
pOBaHHE W W3rOTOBJICHHE, KOTOPHIMH 3aHUMAIOTCS
MHOTOYMCIIEHHBIE (DUPMBI Pa3JIMYHBIX CTpaH. AHajau3
[OKAa3aJl, 4TO BO3MOKHOCTHU YBEJIMYEHHUS TATOBOTO (pakTopa
elle He MCYepIaHbl, IPU TOM, 4TO KOI(D(DUIMEHT TPEHHUs
B BaKyyMe BBICOK M IIPH 3TOM PCOJOTHYECKHE YCIIOBHS
crabuibHbl.  VICXOMS W3 BBINIECKA3aHHOTO, COTJIACHO
CTAQHIAPTHBIM IIApaMETpaM HCCIELYeM U OIpelesseM
0JIHY 13 Ga3UCHBIX MOJIENICH BAKYyM —IIPUBOJIA.

KJIIOYEBBIE CJIOBA: ¢daktop COOCTBEHHOW TSIIH;
Jyra CPpaBHUTEIHLHOTO HOKOS; IyTra YIPYToro CKOJIbKEHHUSL;
KOJIbILIEBAs LIENb; BaKyyM-0apa0aH; aBTOHOMHBI BaKyyM
MEeXaHU3M; MEeTAIJIOEMKOCTh, KOHTAKTHAS MOBEPXHOCTB;
HPUBOIHAS CTAHIIMS.

LI3O0IN JImbIC, Nil(46), 2023 97



360NN - AHAJIU3

- ANALYSIS

O30R. XMIGMEAN 3. &IIFOMWOJI, O30R. XRMIGMAN 6. 3330,

303NLAGOEEN 3. 30dddI, 3OBNLAGGOEEN 0). GIbOJID

3IRN60%»IT30L  RMXMIN-MRBLOTIHNL OIJVOL  OINLOL
LO3OR(M-303MBCN6I3330, 35010 GIIEMNMBINIH) 395HO3IGGIBNL  33RNI3O

D53: 5533/4; 663255 (076)

sbmBsgos. Uds@osdo Ompgdaamos dpobstggdol
Bexgmemdobs s mBbsdwytol sepbols gotgemgddo s6Glgdeyemo

oobols  bsdsoer - 3s0m3zemobgdgdols  ggmenmgon6 -
AIdberermgon®o  33emggol  Fggagbo.  gsbbogreyemos
dsmo  Bs8mgserodgdol  ggmemmgonyto  306mdj80,
sbs3mdk030 s 3969360 bszombgdo. 3ssb6s¢robgdryemos
309929¢mmBom @sGHemo bobxo. Jodor® s GobgmHserryts
Jgggbocrmdsborsb  ghoms  3sbbsbmztreos  Bobo-
396-AgfbraermgontGo  dsbsbosomgdengdo.  Jgbfsgaro-
o 356599¢9Fg00L  dobgoz0m, brmgogHmo  syor-
0009856980l mobgdo 356Ggolbos 3965303290 Rogdol
bsfs®dmgdemsco.

bsggobdm  boBygzgdo: ULsdsm, msdghodgdo,
3amsbBowyBmBs , fysemdosbordds, gzcmgds, Bem0s6mBs.

QLYW PPN BIODMBO  F0939MN369ds  JMdyeng-
00l 30603035woGIAHL,  §oMBmoygbl dob  BGowM-
5033 gm bofowl, BOHLOWMIm0Esb s 50dmbLagwrg-
06 0LsbE3MYds doboty Pmrmdom (Lomaggl 0wgdL
Fobomol 8msbY). BHYM0GHMM0s ImoEsgL Igbgmol Jgob
BOOOowM-slsgwgom  doobfjobgoml s Jmdmegomol
©0wmdOL  Bofowl, s0bodbmwo Bobstggdol smHol
RBoOagddo,  MMIgGEo3  dogh b9z 9dY0s
bbgoolbgs  boool  bgggdom.  503MbOgEgmNOEL
5L93WYM0LO3ID FME3 - dMME30560 Y0970 MobEomb
390500 G9s6Mg00m LM®, Brgol bsbsdo®m Bmedo.

5060369 BHgMo@GMOH05BY mobol Msdwgbody, 89¢)-
Bogagdo  3bmdoo  Lodsm s Fosbyodmgeobgdss
©580gdLOMIOMOo.  oLobo  boLOsMYBOSE  oM3z39Mwo
dbgoglbgdom,  slggg  @oblbzeggdosb  dobgMmowwmaom®o
9] 3969GMO0 M35¢bsBOOLom. Foblbgaggdwmos Fom-
bmedo  Bomnbg  PoBoMgdo  2gmemyo® - Lsdogdm
153 Tomgdol  bobosmo s IMBH0ZE0s.  OIHIWIGO
39NMoMo  Lodwdomgdo  GIMEIdMES oo
15139960L Lbgoslibzs 39M0mdo, doMomswsp 30 - 50 -
006 fergddo, Bmaoghmnbg 80 - 00b fergddos. ®s9gbody
0m960L 9l IsGOE0sE BOIOM®s 39M0MONIs©. b
LodoM-258m3wobgdgdo  GHaModmcomwo  3M0obiodom
89Lo0IBIOd  IZPIXBFIJNQ  FIWIPIWO  LWMIdSFOJOOL
dobggz0m: MmBbsdMGO; XobsbxwMo-3gcbesm®o; dmbo-
IBAHOGY - §99360m30; wg03s (bJwHo). BMYOIOD WMIs305DY
Fglodegdgos  ©589body  sdMm30Idgo  wdBoL
2300mymg3s.

B39b domo Fgbfagars dmazobs LsobbGHoGHWGHM 0gds-
3030L  BoMagddo, Bo00 5955006 0 BEYMISMYMIOL
©3LORO0JLOMPdMsE,  dbgzg 03  ®M3obIBOHOLOMS,
603 9000bsty  3gMom©do  dmmbmzborgds  sbigmo
GO30b ByEwynwdy 860936g9@wmzbs Fgz3wowos ©s
d9L50590LO® Y396 IPMBSBY IMMYBo BbZs GHodolb
36 J300L Fobsemo dobobowmgds. Bzgbo J399bolismgols
@b 30580(0 s 961G 3IEbLETIY 53)M0 03I
3JBMOWNMMO  50oM SO0, GMYMOEF 39M0MaMBoGHO b
Ubgs GHodol 053s3ol vy 390wol  dmbodom39mgdgwo

98 LI30IM JIMmbICN, Nell46), 2023

30900, OMIGoE BoOMM InbTsMJd0m LoMAJIMIL
00005650 0330MHEHIE0s.

d0M0m50 J56900L 989, 86093690Mm356 LGHGGHOYMS-
B0 9OHmGML HoMImowygbl 3mbaarmdgs@gdo. d39wo
5300 3MbaermdgMedgdo  3MEIWEIDS  BoOOM
Dol bLoboom s LYW IO0m 0L Sfg3L MBbFM@Y.
Lbgoalibgs Bmdol badgbgdo dg@fows 89:39096@9dwgeos
®obyMo  Fobom s Beyeb Lozdome 399330039000,
bdoMo 9903936 §3080l d30Mg LOAIESZMOL F3MYJOLSE.
Qb 3m60mbBo  8093wgds  dbmemE  dEobstgos
bgmdgddo.  3mbyemdgMo@gool  Loddwsgzmg,  obgzg
OMamO3 99050039690 bodgbgdol Bmdgdo alisgwrgmol
000500 go0m  J30M©g0s  (50bodbro  Lodom-
2399m3w0bgdgd0, ImEgdne  BsOMDBY, ©S3IIZIOMYOWOS
Joomgmwdoffs  godm@o@zgol  Jghdmsb, Gmdgwos oo
BODMOMO 3930 3JO0m  LoMgdmdl, Fs30 brzol
Lobodomml  golifiamog  sF56M0l, guMool s bsdgamgerml
930mbgdd0 s FoMmdmpgboos ®3060L dobgMacgdom
23990000Mgdwo,  Lbgoslbgs  ggdol  mobgdom.  gb
Go3MM0 93060 GomImboddbos  0mdgs  bragob
33030705 FIPICIJOO - SEI30YYH0 S I YZONOOE)
56580 3010 JEJO0LsRD 2380EMYPIMWO, MMBgos
39906 gm05dobyHoyMo s 503000960 Fgagbowmdom.
sbgo 0530L90v)6 BMOI5300L (5@ gMoGEol
aAbgogLo), sbscrmao dbgers 8mgdgdbgds slgmo3g GHo30L
0968mbsgdbgdls  dmGobsg 30,  Abmxeoml  Lbgsolbgs
3ombgdo.  dobo 06030 YISMds  B30MHMOYOME0s
399mx30330L  bollosmol, 360050,  MYEogRol, IS
Jobol  bLEHOMJBHMOOL, BobyMowm®mo  FgagbowMmdol  ©s
bbgs  3odBHMMGOOL  3030LgdMMGd0m. 5Lsbodbsgos, O™I
sLgmo BHodol Fomdmbsgddbgdol (ws@gPo@gdo, dmglodgdo
©5 Ubgs) xgm®3omgdol, Fgoagbowmdols s sbogol
0005600 9MMPONE  WoGIOHIGIMdo  ghmy35MM3560
©53M30JOIMGDS 56 SGI0L.

fomgadoffs aodmxzoBzol  Jgddo 83 Mgyombdo
396300009305 BMPoo©  Fs  gmEgb®  g3en3e-
B9693D9 s IMIMO0WYINE0S Serom396-0gmmbgryensc.

X0bobx M0 - 39350l BoOHMMOO JgMEPMIMEOHRM-
WMPONBOQ J9053535¢ MM [oMImoygbl dmobs o
0560b M9ge0gxkl InMOL, 5d0GHMI 5 MObol Fsdmlsgergdols
LodAWsgM) @S 89PIbOWMdS  (FHoWOl  LEHMWIEHMES)
23o6bbgo3gds  obogmgmom  8gdsMg  90bsty
®BbIMGHOL byMdsdo 38033900 FM0wobsysb. 0d3s
000056mds80  bbgo@sbbgs  gg@obs s boddwsg®mol
®obemo Bowgdgdo Mfyzg@o aMdgergds M30b0ybol
Lo6 MBbFMM50Y.

Ubgoobbgs  99839M0wmdol s bslosomol  mobwydo
3oboeol [o0dmdgdbgeo ©9odsbgdo Fodzwrgds BoM-
®MdoL Bgs boffoardo, dms xobsbxMMol dosdmgddo
©5 NBOM §390mms3, dobsmggdol Bawmdol, mBbsdm®mol
@5 Gomo 99653500900 bgmdgddo. Ggyombols  5339d0
doM0mO©O  Jobgdo o Homdmwagbowros  Fmsgmagbmdo
399 3560m9969800. J0M0M5©o© 33b3Ids BHYRI30d5d3900,
ANRdM9JR0gd0,  2oblbgeggdo  Looobs s §o3-



360NN - AHAJIU3

- ANALYSIS

390900l 3965396900, 063N B03900,  JOMOMIWI©
3bgBoGOmo,  99sMgoom 0330000  BIBIWEHWEO,
30093 UBOM 08300000 HOJoGIWO 6 OGO
990099600Md0oL. Jobgdo dmdo bog®obggmos, 9mafzsbm
096000, bmem 35BseEgd0 10mJdol 8530. Fomo bogm®gdo
5oL Aoblbge390wo  BmAol, 39MYe©  ©TwYT5390)E0
Bo@gbgdo, GmIgeoms Loddwsghy bmaxg® 10 3 - JgBHos
(X0bsbx® - 393bW MOl GoHonby).

506036 3mbaMIgMoEgdbg Bmysb Qobarsggdmwos
dgogz0bgOHm  mobMMo  Bsbo,  OMIGMLOE  9©0TdZow
FOHowdo 9my39ds  F3Mm0wobdgmlowo, 3wslGogn®o
Boz™olyyg®o Mobgdo, MMIgdog dsmo ™30L9d9006
5 Fobobomgdgd0sb 493MmIE0bstg, BrmyogMom ds6%Y
obgmo  1odds3zMoLss, MM LsdMYH3gE™  EIBsYMMZIOL
9635 96L. X 0bsbxIOHMb MO0 Ligbhglbgomds y3b3wYds -
005534940 BozMobggMo Mobgdo, HMIIdOE JHmdsbgmdo
056@0mbMd0MO  250L3om  bolosm©Yd0sb, 9339mO0
LoBOZHOL 396939, DML TbMEME gHo - JHMO 23b30Yds.
oo LoddeogMg 0,3 — 0,4 -sb 8 — 10 3-0gs, bmyob
LogMmMME 0bMEGds. Logweobdms, MMI oo swgd3zs
AO0MG 9B @oambol  306MHMdgdTo  Tmbs, MBI
Fglodmgdgamos SLgmo §Y39GHowo A93MEgMgds 3Jmbms.
Bogmobgg@o  mobgdo  93b3009ds Bobsty  mBbsMMOL
bgmdsdo, 0bgdM0g 45d0d3wgdsbg - G30boybol bsbls
©5 L1 MOL FmGOL, bowrwro Loddwsgz®oo 0,5 3-0Y.
sbgmogg  mobgdo 9033w gds  xobsbxm@o-dmbo-
IUAIGIL boogGHMIMmdom aBol obfizMog, sbg3g 3o3mPoL
0005600 gdom, 30bstg 9530 09wl bgmdsdo.

Bog®obgzg®o  mobgdool Jodowm®o s dobgHowwm®o
39009960 mds (ob. dgbodsdobo bGMowgdo), dm3gdwyco
omBolL  BoGRgddo, 960d36gmmzbo 9O 033wWgds.
bogger  @gozsl  GHIOMGHMM05BY3  momddol 03039
99009960mdobss (5000 dYdsMYMdOL  dobgzom
30JLoMEIds  Bogoomo IMbEBHIMMowMbo@ol 6 Lbgs
®»0byHo JobgMaerol 1Ibodzbgwrm 3MHm39bdeo bbgomds),
556 93 ®obgdol  Tsbogrol  Fgodml  Fomdmoygbl

09060360Ld35Eo By gMwo s BMPss, Lozdom

9O023560M3560 B5309LOL J969d0, MMEOMs3 53gOMEIIC0S
L5dogdMm s 08I BHIOOGHMG0s. Fo0 BMOIoMIOOL
JOM0MIEO Do 9MOL WS, FoO0bYdS  A9IGBs b
5QP0WDBY oObYdS.

50b0dbmo  mobgdo  BmAE  MIMsmE  3Mbyrm-
09605390bgs  3obaspagdwo,  MHmamOE gl 33bzgds
9530 0wl FHowdo, Bmysb Imygsgzgol@dm  mobgdby,
MOmdgmsg 99b0dzbgarm  Loddwogmy oJ3m. AdsLLZs
56@0mbmdomos - ¥9gH FMZ5MEOLROM FJOL  0©IOL
3990092 30 boa®OLEYMU.

Bo™olyg® Mobgdl  50dsg35¢  FHOEEdo  9aMIGEGOL
Jomgwo - 3dmyzomom,  Bmsb  gogobggho  sb
BoM0obxobxzgmo mobgdo, OHMIgEms godmymas - ggMol
d0bg30m, (393go  dMggdol  Lobom,  BmyogOom
FMowwdo, dgbsdwgdgwos. fomgwo mobgdol boddarsgztg
@BIMDBY do0sb (335¢gd@0, 33b30gds Mdgbody
5090 bobEH0TgBHM0E M6y 9EHM3©Y. VMY
fomgwo  mobgdo  »IMem©  3Mmbywmdgmo@gdgs
23960390 wo 56 9mogmEgbme doMomo Jobgdby (Tsy.
bog @gegsdo - Gg@d®gdhostby). gb 9. §. wedg®od o
2399mx80E30L  JgMdo, LbZoolbgs 3aalBolzwymmdols o
990099600 mdol  mob®mo Bl IO  SM0OL
3060b 59620L 3000MEGH0M (MbGS). HMmEgLsE 0oL 7560
306Ms@do ywolb Hom©abmds ©oos (3060l 7563006
d9omgd0m 1 dmewbg d930) T9BIOOWMBs  Y3009e000.
My 30608 mgbool 3993339 mds  gobsdoMmMdHdL
foogar  g39gdL.  ggomgwol  Foomga  Lobglbgomdsdo
235053s JqLodegdger0s HYols s35MR30m, MoE 300y
30m396G0m  B3gMwgd@og  $gd3dghedmabgs  bogds.
b 9m3wgbs  gobs30MHMOGOL IS0 FoMTHZOO
AMbo™mdgdOL 5MLYOMBLL. BJMO 8139 IFMIOWIOIOS
®obol  30bgMoe®  Tgagbowmdsls s dobsgzgdby.
3H50s, Fomgwo ggMol yzgwmo FomdmMbsgdbo mbOOL o

9035 9bL, ©589bosaz MIgBIL syowgddo 63obol
999339 Md5936033690Ms (03300 500 EIOGGMdOL
30bH930m BoMMNM 0s35DMbdo 1 —2 % - 0sb 18 — 20 % -

0009) ©s IBMEWME BJOL gobloBOZMHZL.

V7§ FFFF7

S —n O S O m O N 0

o e~ O

O S~ 0

._,.\omos-ﬁo\-f\o

4-.-..|~.-~-|v~'|-ﬁ°|----|.....
— | = = =] =

= ~h.0-0-0"

0 C.)A.OO.OO-O-O-O
—7 7 7 7

B5b. 1. mobgdols 5658980l BMYs©o Bggds 39EbEIMO - XobsEXMBOL BstMmdBY:
1 - d3gwo s¢rMz30M6M0 Jg08sd35 3mbaMmBgMEgd0; 2 - Y4sgoLBIMHo MObYdO; 3 - 1goMO - BogMolggdo Mobgdo; 4 -
3960059535¢0 - 8mg5GHEOLBGM 0obgdO; 5 - fomgeo, Yysgolxggo mobgdo; 6 - §J3odbsmo, boswsgol LsgsGo

LI3O0IN JImbIC, Nil(46), 2023 99



360NN - AHAJIU3

- ANALYSIS

Bgdmm  Imigdmeo  UdgdsGydo  FOowo (Bsb. 1.)
36 500l 6039l M0, ™IS ObIIOL  2obeoagds
3939 3MOHOBMBESWMMO0s. LeBge g3l (bdHo)
AIO0GHMM05%g  BozMolgg®-dmmgm®mn  mobgdo  Lmyge
@933l BHIOOGHMM05BY LosGMImdowm aBol asL{izmog
33b39ds. mobgdo FoMdmagbowos bbgsabbgs gm0l
Mdbgdom - 30obxkgMOo,  0sLodbolEgmo,  TmEIMGHXM.
LogoMsMmEMy, MHMI gl sMOL  gEz30M0  Fomdmbsgdbo,
0ol Bsdmygoodgds  godmofizos ©gs  Jobdo
396bbgs39d9mo  dobgMoc®o Fgragbowmdol RdbgdOL
239000bgd53.

30bmBgMmoGgdol  sbv3o,  GMmIgwdog Y39
99009960 mdol  Jobol 358635l 3b3IdOM, MOoMs3

5390MWos  859m3gbmco 39 39bmyabgdo, Lbgoslbgs
@OoAIMGHYOMWwo  iysdml  dobggom, dms b bgws
3wom396mM0s (3099M0Mwo? b Mmool dMggdo?). mv
39630boogm, O®md  3mbaamdghoBby  gobwsggdmao
obydol B0OIOMYYS  @Woabol  oMgdmdo  dmbs,
53099605 969@HMs© o dwomgbol dgdpmdo -
dgmobgmos.  Bgdmm  s0figHowwosb  3sdmdobsty,
500096553 MObgdo Lbgoslbgs gobwsggdsdo a3b3wgds,
obobo dglsdangdgos @sbsdmoE oymlb b6 dobstgwano,
300390 ob  0gmeoo  aobamspagdom.  5dgob

399030656y 09M0 s Fomgwo mobgdol ghHmdsbgmdo

395L3Ws Dmgob 933900605 S Fo3gogbol 33O YdLL
3099000900 (LE. 2.).

bry@. 2. Lbgogslbgs BgMol 0obgdol 3mb@sd@o bmgguw xobsbxrMOmsb

X0bobxMMO-3gebsn®olb s mBbsNMO-353w9hols
0005600 gdsD) mobMo dsbogrs dgoEegl bbgoslbgs
Dmdobs o 99agb0wmdoL  J3s3635¢gdl, GMIgEos
bbgoobbgs  boMolboom  sMol  Lobgagwowo,  dsmo
GMBL3MOEH0MYOs SLgMo bsbom 396 FmbEgdMs, bowos
3900bgds Jbs 50D s gl 3OHM39LO 0IEOBMYMOL

©OIBOG-

LOAAEOZMHOLS S oM JO0EIB J58MBEOLIMY bogMol-
B39O0 s ImMINOM  Mobgdo  gobobowgds, MMM
396bwasddwy  boggomdoms  bgowgmao.  bbgosbbgs
Ambowmdol  fomgwo  mobgdo  Loogwydg,  LogMsdody
Lo, bmw®m BMYoIOHMO 5P MbEOSL Lodsm,
O0Igdlsg  Fodlbyem  m®mdo  094g69d0bab 309353
L59d53900L FoMdmgdsdo.

L. 3. 00bob gs9mbsgswo hsbsGromgdom, 3530 mgamgls bgmds
100 LJ3oNT JIm6I5N, Nil(46), 2023



360NN - AHAJIU3

- ANALYSIS

153d0gdM  BIMOMBOIB,  MObYIOL  PIZOEFIWIOOL
DMY0INHMNO M350 3FOOMOs ILEbEGdIMO (FMbo-
UGG, WIN3s), DMYsb FgLodEgdgE0s 1930LWBIWO ©S
259m919496909e0 500 gd0L botxbg (MBbs3MMO - 35349Bs,
39GbWINMO - xobsbxMMo) LoFoMmgdol Fgdmbgggzsdo,
360036903560 ToMo9d0b godmygbgds.

153d0gdM BoONDY >©IOMo 0gbs VG Lobyxgdo
d90amdo  33a93900Lsm30b. d9gbfogeoo 0dbs
096339600 Lobxgdol 603mW0gMHgdM030 Fgagbowmds.
Bo@ots  Jodom®o  (LoerogsGnMo) s  M9bGHYgbm
BoBMM0  sboseobgdo.  Lobxgdol  bBsfowol  Fgogagdo
§oMImygboos bMowgddo 1 s 2.

gbGogo 1
bogrogs@meo sbserobol dgpgagdo
390339 ™ds, %
Lobxols slisbgemgds

LobgbBg [b®. sb.|  SiO2 Al2O3 Fe203 CaO MgO Na20 K20
396b@s®o - 1 50,67 18,46 9,60 0,39 0,56 0,11 0,84
39GbEsMo - 2 3.8 3,1 51,4 22,8 3,70 0,6 1,4 0,6 1,4
396bes&o - 3 46,73 22,26 5,50 0,49 0,63 2,53 1,14
Xobsbxmco - 1 5,51 3,01 46,5 21,4 7,90 0,8 2,4 0,1 0,2
X0bobxm®O - 2 5,93 4,46 40,37 22,8 12,20 0,4 2,1 0,3 5,6
mBbsdmeo - 1 2,16 3,03 46,84 23,9 9,90 0,9 0,9 0,2 1,74
mBbsdMGo - 2 3,99 3,32 44,41 22,4 11,2 0,6 0,7 0,5 3,30
393mPBs - 1 4,12 4,1 40,9 26,9 13,2 0,7 1,3 0,04 0,8
3930Ps - 2 3,35 2,62 51,2 22,4 1,20 0,4 0,9 0,1 0,4
3930ps -3 3,70 2,50 44,4 26,4 10,60 - 2,0 0,1 1,0
379bs Qb BSGY 3,25 5,0 50,28 24,4 7,6 0,4 1,2 0,1 2,4
@g3s I dsbo 1 6,62 2,24 41,7 22,9 13,5 1,0 2,4 0,14 2,5
@qogs I vdsbo 2 3,71 1,84 42,2 24,4 12,20 2,2 35 0,2 25
@93s I ds60 3 2,30 2,00 42,8 24,1 13,00 0,6 1,3 0,1 0,7

@wgogs IT vpsbo 1 2,17 1,77 39,1 29,4 13,8 - 1,6 - -
3o IT 20560 2 2,03 2,52 39,1 29,1 15,20 - 1,6 - 0,5

LI3O0IN JImbIC, Nil(46), 2023

101




360NN - AHAJIU3

- ANALYSIS

3b6Mogo 2

636%396mx5BmGo s65emoBol ggagdo

Lobyx ol sbobgmmgds do®H0050 998500996900 dobgMoggdo

39GbsnGO - 1 339030 =30%; Ca dmb@GHINOowmbo@o; 3omwobo@o

39EbWsMGO - 2 500OBMW0 00bMO BsB 30 0b0E) ~3oe)sHoE0; Fob3MOL F3s3)0
39Gbwsneo - 3 35¢95B0GH0; Ca 8mb@IMMowmbo@o; d0baMol 83s30; 335M3E0L 3gowo
X0bsbxm®o - 1 9632960006 BM0 00bM0 BsBo-3sysbo@0; Jobz®ol d3s@0
X0bsbxm®o - 2 96(339600mOH M0 MHObLMOHO BoBo-3osBOGO

mBbsIMGo - 1 ©96(3396059mOH BN MOLYIM0 GobBs-3omEobo@o; 3350M3E0L 3gswo

®PbsINGO - 2 ©96(3396059mOHFBM0 MOLYIMO GobBs-3om@obo@o; 3350M3E0L 3gswo

3o39Po - 1 35¢95D0G0; 339M3E0L 3350

3939Ps - 2 ©96(¢39659mOHFBM0 MOLYMO BoBs-3om@0bo@o; 3oeomdol obg®mol 350
393Po - 3 96(¢39659mOH B0 MOHLYIMO BB JEMOMOE-350mw0b0E0; 335MEOL 335¢0
3dmbs guBIGY 0060360 8353)0; 35MmEobodo

@oegs I dsbo 1 35@5B0@0; 339030, J0bE3MOL B35¢0L s JE0bMm3BHOWMEOEOL 3350
9ngs I 3560 2 50mOH B0 Fobo; K 9060360L 83530; 30000b0¢@) - 30¢09sbo@ob 3gswo
@9n3s I 99560 3 963396M0mOFBM0 Bobo; F0bzMol B3s30; 39060 E-35¢sbo@Gob 33swo
@oegs I ¢dsbo 1 (IO ©33OOLEIWGdN@O J5eobo@o; 30BgMOL B35G0L 33oeo

@935 IT 10560 2 (IO ZOOLEIWGOMEO 35m0bodo

300390 3bMHoEol dmbsigdgdol dobgwozom, Al203
-U 99933390 mds FoMdmagboe momgdol yzgws Lobxdo
09MygqmdlL 20 — 29 %-U gsGyegddo. serdobols mdlool
05050 9983390 ds Lobx 9330 gob30MHMdYdI0s MObvyGO
306965 gd0m: 35ME0B0EH0MS O 35 SBOE0m (bOHOEO
2). ®omgddob yzgws Lobxo dMjo FgxagOHOoEMdOLsS, Golos
3965306Hmd9dL 90gds30 mJbool Fe203 dserosh doswowos
3993339 ™ds Lobxgdd0, HMIYEoE JOMHOMOEsE IJMYgmdL
8 — 15 %-U goMpgddo; 459mbagzaolos 30379Bsb (Fe20s =1,2
%) s 39bws9MHOL Mo Lobx o, Loss Fe203 -1 99339 mds
d9Lsdsdobo 3,7 s 5,5 %-o.

39-2 gbGo0oEsh hsbl, HMI mobm®o dobgMowgdo

30b6gMomgdos 3obgmol 83s¢0 s 335ME0, OHMIGms
50m@gbmds Lobxgddo J30MYs.

0oMImygbowo  wsGmwo  bobxgdosb,  MBbgdOL
dobgzom, dgpgboo 0dbs GHgdbmarmaon®o Lobyxgdo,
OOII@BIQIG 393PIJLPS 3ZLIZIO0, CMFMOG BOBOZYH-
09906039960,  sb939  B9IbmmyomGo  3o6539GHMYO0L
oLy gbs.  dgbfiagwowo  odbs  Ggdbmermaom®o
Lobyxgdol  BoBogMMO  M3oLYdYdO,  IbOLEBZMS
3obBHOZMOMds,  mobMo  dygbgwol  Fgdzzgemds,
Mmdgeoa 9gmygmdl 40-75 %-b Bstywgddo.

Lobxgdol  BoBogMGO 30989006  FsboLsbOZGS
Bogoto 109330039 B3gMEwgdMog s sB3360w M-

NOGIY! 005 35000bod) - 350bBoGom, 0330505 569md5do > 5OOGH0 ol 039 00
M3mEygbowros gsmwobod) - 3sewgsbod 9300m00  BoOgmdsdo > FgddOoGo  bod3gMog).  B9egs)
39a0309990L  dmbEHIMM0owmboGom. doMmomso Jobdsdgbo  dm3gderos dglsdy gbMowdo.
3bMogo 3
Bo0BozMmHo m3z0lgdgdo
Bagosto bLodzzmogg Rzgmmgdmog Boygo®o 10336039 sB3g3bogw F903s6080
bobxob abiobyergds d0paMBs®ymdsbo, 38/3° d0paMBs®ymdsBo, 38/3° bod33M0gy, 3/LO3
393bsMM0 996 1181 2,5
X 0bobx o 893 999 2,5
mBbsTMEOO 978 1129 2,6
3939Po 971 1168 2,6
09bs QbBSBY 970 1224 2,5
9035 [-mdsbo 901 1120 25
9mgs II-99ds60 853,5 1082 2,6

102 LI30IM JIMmbICN, Nell46), 2023



360NN - AHAJIU3

- ANALYSIS

3EobBH03MNOMdS  FoMImoabl  mobol  ™m30LgdsL,
0HM9d0L  HomImgdbol 969y, oMb  WsGHIOMmMZ0L
39009250 990335l BMGOTS s BmTs> 5 Fgobo@Pmbmls
090 ©GH300HM30L dmblbol d98w9y.

omdmygbowo Lbobyxgdol 3000l3H03)OMDS
396LsBO3OMo 0dbs 35b009g3-5EHIMBIMHAOL TgOMEOm.
6mdgwoa  9Bydbgds  Bogbodoc@o s dobodsr®o
0gbmdoL fgwol Tggzobsl Tologrsdo. ogo ggbodsdgds

3obB03MOMds  ©IM30YOI0s  BobgMIIM  ©bsMdOL J39®s BZMOLs s R9BMEHYJgdol BrzMol
390099600Md5Ls s MObOL EOLYAHLIMdDY. LoBgLiBYgdL ol LHZsMBSL.
3bMowo 4
Lob6xgd0l 3emslihogGmdol gsblisbmamols ggagdo
bobxolb %ﬁ;&?&?ﬁgﬁf "3332?%’%% S@abhoznBmdol Bg@obdo
QsLisbgamgds % bbby, % ®0o@3bzo
39GHWMEOO 54,2 31,2 23,0 U539 M3slBH03MemO
X0bobx o 69,8 39,4 30,4 05053WsliGH03Meo
mBbFYOO 67,2 36,7 30,5 05053 LE03w9M0
39399Ps 65,0 37,0 28,0 05003sbGH03MOO
399bs guBGOGY 62,9 32,0 30,9 0500@3sbBH03Mo
903 I- 70560 59,4 31,3 28,1 05053 dLE03w9M0
9035 II- mdsbo 65,8 36,7 29,1 05003sbiGH03MOO

53 RO 3eolBH03MM0S MOLY, B0 YYBOHM OO
LobgLBHYIOL oL 06EHIOZ5w0, MMl EOMLSS
00bd 5970536900 3eobBH03MMMBL. 3eliEH03wMMdOL
239BLsBO3MOL 99900 ImEgdveos dgmmby b0 do.

09-4 3bGOOoL dMbs3gdgdol dobgwzom gdglo Lobxo
05053 sbE 034005, b m gMmobdwgsm3EslE03MEO.

3965003790 m30L9d9d0L  Fglsbifogaro,  HoMIme-
39600 Lobxgdo BmdbsEs  GHgbmemyommo  33wy-
39090Lm30L.  3EWsLEBHOZMNOO  TJOMPOD  OIYSWOBJOLIXO
0gd6s 30wgdo bmdoo 50x50x10 99, dgerezgdo 110x10x10
30 s 3mbMlgdo, GMImgdos 3 @Y IMJPMES 35960DY.

Bogdolsy s dgas3zgdol  Fgdamdo  gsdmIMmMdS

0000006569md©s 0gHINMLESGT0 24 Lssmol gobdoguemdsdo
105°C (3933965H65Dy. goboba%EgMs Bowgdol LodsgHhm
993gds, MMIgwog bobosmgds bobmgsbo  bmdgdobs
5 IMEMEMdOL (335¢2905MO0M s MOl 00 30BOIMOHO
36Mm39L900L gogagbs, G®MIgeo d0dEobsMYMIL FOHMBOLSL
105°C 993960 00%y.

3E005¢M0 $H9939M0EHMob Loy gbsw Bowgdo
390m0f35 bb3sslbgs 39939Ms¢vMsty s 3obolisbmgms
396580370 30gbw™gsbo  ©s
LogOOM F93gds, §9oedmsbmdds, Lsdmowrm Lod33¢M039,

om0 ®30L9d9%0:

BMO06Mds. 359m3000L 9093900 ImEgdeos sbGowdo 5.

LIAOINT JIR6IKN, Nel(46), 2023 103



602NN - AHAJIU3 - ANALYSIS
gbMowo 5
3590335600 Bowgdol 390590370 030193900
@lﬁ‘ig%‘g;aa R a‘jﬁ&%‘%’i’ i 33‘;33’537’% Vgoc0003802435, % boagggg?;g(;yas e

1000 0.9 8,6 232 1642 38,0
1050 5,1 12,8 20,4 1777 36,3
3I6bLHo 1100 8,2 15.9 15,5 1896 29,4
1150 9,1 16,8 13,2 1956 25,9

¥ 0bobyx Mo - - - - - -
1000 49 147 19,2 1770 33,9
@BbswHO 1050 8.8 18,6 16,6 1823 30,3
1100 14,9 247 6,7 2240 15,0
1000 44 145 25 1659 37,3
1050 8,4 18,4 18,0 1767 31.9
3230h> 1100 14,0 24,1 9,2 2122 195
1150 16,7 26,7 2,9 2370 6.8
1000 2,6 12,4 24,4 1670 40,7
Bgbs 53530 1050 44 14,2 20,8 1702 35,4
1100 10,0 19,8 11,5 1993 22,8
1000 3,7 12,4 19,7 1766 348
9035 I-mdsbo 1050 10,3 18,7 15,2 1837 27,9
1100 143 228 5.9 2270 13,4
1000 2,0 11,6 30,5 1513 46,1
1050 6,3 155 29,4 1551 455
@y I-gdebo 1100 7.9 16.1 27,9 1582 44,1

1150 503D - - - -

50M0go dmEgdne Lobyxgddo mobw®o  dobgMswo
d06005©5© oM3mAgbowos 350060 E-35¢)sboGom.
d060mo©0 56859960 obgmawgdos dobgMol d3s@o o
339630, HMIJWDNS HomEIbmds Lobxgddo dzoMgs. dowr0sb
050505 30600 mglool 899339 mds, M3 gobsdoMmMBHdL
Lobxgdol 3md TIRIMOWMBSL.  FoMOEI3ESLEH0IMM0S 6
Lobx o, bonwm bsdsEMm3wslidolzmcmo ghmo.

®BbsdMMols s 306390 dbol wgwgst 1100 °C
B9939M0BMsDy s 3939P5L 1150 °C BHyd39Mad Mty
390mfzo00  gowgdo  godmebmddol  dobggom
53004mx30qdlL  bEABIOHEHOL 13996-2019 3965003090

TKEMALADZE M., GEGIA N., MAKADZE M.,
RUKHADZE T.

DEPOSITS-MANIFESTATIONS WITHIN THE
CHOLOKA AND OCHKHAMURI BASIN, INVESTI-
GATIONS OF THEIR TECHNOLOGICAL PARAM-
ETERS

ANNOTATION. The article presents the results of
the geological-technological research of the clay deposit
- manifestations within the Choloki and Ochkhamuri
basins. The geological conditions of their formation, age
and genetic issues are discussed. Dozens of trench samples
were analyzed. Physico-technological characteristics are
determined along with chemical and mineral composition.
According to the studied parameters, the clays of some
locations are suitable for the production of ceramic tiles.

KEY WORDS: deposit; laterites; plasticity; water
absorption; shrinkage; porosity.
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Bakamosa T.B., IlorpeGemxos B.M., Pessa I.B.

WccnenoBanvie pusmko-MexaHUIeCKUX U TEXHOTOTUIECKUX

cBoiicTB rauHucToro csipbsa. TIIY, Tomck, 2014. 36 c.

. VBamosa A.B.,, Muxaiinosa H.A. Texnomoruueckue
ucnsitTanusa raud. Vsparensctso TOY-BIIO YITY-VYIIN,
Exarepun6ypr, 2005. 41 c.

. TOCT 13996-2019. Ilnutku KepamMHYecKwue,
TEeXHUYECKHe  yCJIOBHA. (ISO
CTAHIAPTVH®OPM, Mocksa, 2019.

TKEMAJIAJI3E M., TET'MA H., MAKAJI3E M., PYXAJI3E T.
MECTOPOXKJIEHUA-ITPOSIBJIEHUA

B IIPEJEJAX BACCEMHA YOJIOKH

N OYXAMYPHU, UCCIIEJOBAHUS NX
TEXHOJIOI'NYECKUX ITAPAMETPOB

1.

obuue
13006:2018.NEQ),

AHHOTAITUS. B craThe npeicTaBliCHbI pe3yJbTaThl
T'€0JIOT0-TEXHOJIOTHIECKHUX NCCIIE0BAHNH TIIMHUCTBIX MEC-
TOPOXKIICHUH-TIPOSIBIICHUI B TIpeaenax OacceitHoB Yomoku
n Ouxamypu. OOCYKIAIOTCSI TEOJOTHUECKUE YCIOBUS UX
(dbopMUpOBaHUs, BO3PACT U ICHETHYCCKUE BOIPOCHL. Bbiin
MIPOAHAIM3UPOBAHbl JIECATKN IpoO Tpanmieid. Hapsiay c
XMMHYECKHM ¥ MUHEPAJILHBIM COCTAaBOM M3Yy4eHbI (pr3UKO-
TEXHOJIOTHYECKHE XapakTepucTHku. [1o m3ydeHHbIM mapa-
METpaM TJIMHBI HEKOTOPBIX MECTOHAXOXKACHWIH MPUTOIHBI
JUTsl IPOU3BOACTBA KEPAMUYIECKOH TUTUTKH.

KIIFOYEBBIE CJIOBA: MecTOposK ieHHEe-IPOSIBICHUE;
JIATEPUTBI; TIACTUYHOCTD; BOIOIOIIONIAEMOCTD; YCAIKa;
HOPHCTOCTb.
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LELUASHVILI L., LELUASHVILI G., STERIAKOVA S.
NEW DEVICE FOR ANODIC PROTECTION
AGAINST ELECTROCHEMICAL CORROSION

ANNOTATION. The article proposes the construction
of an anode grounding, in which a decrease in the disso-
lution of the anode material and a decrease in the cost of
anode grounding construction is achieved by using a metal
tape wound spirally on the insulating coating of the pipe-
line as an anode, the potential of which is maintained with-
in the passive region by means of a regulator.

KEY WORDS: clectrochemical corrosion; cathode; an-
ode; electrode; passivation.
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AHOJHOTO ~ 3a3e€MJICHHsS, B  KOTOPOM  YMECHBIICHHE
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BALIASHVILI G., SARJVELADZE N.
ON THE FACTORS OF HARMFUL EFFECTS ON
CONCRETE

ANNOTATION. Concrete is the most common build-
ing material today. During exploitation, it is not uncommon
for a concrete structural element and the entire building to
fail ahead of the exploitation period. Therefore, the char-
acterization of the factors affecting concrete, the establish-
ment of the mechanism of action, in order to take them into
account in the preparation of concrete, is one of the neces-
sary tasks. The issue under discussion is an actual problem
in the production and use of concrete. The factors of harm-
ful effects on concrete, the environment and the mechanism
of their influence are presented. The definition of terms
used in the production and operation of concrete is given.

KEY WORDS: concrete; wetting; drying; freezing;
thawing; wear; impact.

BAJIMALIBUJINA I'51., CAPIUKBEJIAZBE H.B.
O ®PAKTOPAX BPEJHOI'O BO3JIEUCTBHUSA HA
BETOH

AHHOTAITUA. Beron — caMblii pacmpoCTpaHCHHBIN
CTPOUTENIBHBI MaTepual Ha CErojHAIIHUNM JeHb. B
IIpoIlecce JKCIUTyaTallud, HE TaK YK pelKo, OCTOHHBIN
KOHCTPYKTUBHBIM 3JIEGMEHT M BCE 3HaHHUS BBIXOIST
U3 CTPOsl paHbllle CpoKa JKcIuryatanuu. Ilostomy
XapakTepucTHKa (PaKTOPOB, BO3ACHCTBYIONIMX Ha OETOH,
YCTAHOBJICHHE MEXaHM3Ma BO3ICHCTBHA, C LEIBIO HX
ydeTa Npu TPUTOTOBIEHUH OETOHA, SIBISIETCSl OJHOW W3
HeoOXoanMBbIX 3amad. OOCyXJIaeMblii BONPOC SIBIISETCS
aKTyaJIbHOH ITpo0IIeMOii B IPOM3BOCTBE U UCTIOIb30BAHUN
6erona. [IpencraBieHbl (aKTOPEI BPEOHOTO BO3ICHCTBHA
Ha OETOH, OKPYKaloIIel Cpe/ibl 1 MEXaHU3M UX BIHMSHUSL.
[IpuBeneHo omnpeneseHNe TEPMUHOB, NCTIONB3YEMBIX MPHU
MIPOM3BOJICTBE U IKCILTyaTal1 OETOHA.

KJIFOYEBBIE CJIOBA: GeToH; cMaunBaHHe; CYIIKa;
3aMep3aHue; OTTAUBAHNUE; U3HOC; BO3IEHCTBHE.
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TILEVEL UNDERGROUND CAR PARKS

ANNOTATION. The paper deals with topical issues of
atmospheric air pollution in multi-level underground park-
ing lots with emissions of toxic gases during the operation
of internal combustion engines of cars. To assess the degree
of polluting impact of toxic gases released during the stor-
age of cars on the quality of the atmospheric air of the car
park, as well as to calculate their emissions, the Georgian
regulatory documents that establish the air quality standard
were used. An algorithm is presented for calculating the
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INIUPIXAJIABA T.I'.

PACYUET ODOMUCCHUU BPE/IHBIX BEIIIECTB
B ATMOC®EPY MHOI'OYPOBHEBBIX
HOA3EMHBIX ABTOCTOSHOK

AHHOTAIIUS. B paborte paccMOTPEHbI aKTyalbHbIC
BONPOCH  3arpsi3HEHUsT ~ aTMOC(EpHOTO  BO3IyXa
MHOTOYPOBHEBBIX IOJ3€MHBIX aBTOCTOSHOK BBIOpOCaMu
TOKCHYECKHUX I'a30B IpHU paboTe ABHUrareneil BHyTPEHHETO
cropanusi aBToMoOwmei. [l OLleHKH CTereHH 3arpsi3Hsi-
FOIICTO BO3I[C§ICTBPIH TOKCHUYHBIX TI'a30B, BBIJCINBIINXCS
IIPU XpaHEHHH aBTOMOOWJIEH, Ha Ka4ecTBO aTMOC(epHO-
rO BO3/lyXa aBTOCTOSIHKH, a TaK)Ke JJIsl pacuera WX IMHUC-
cuM  OBUIM  HWCIIONb30BaHbI HOPMATHBHBIC JIOKYMEHTBI
I'py3un, KOTOpBIE YCTaHABIMBAIOT CTaHIApT KadecTBa
Bo3myxa. lIpuBeIeH anroput™M Ui pacdyera SMHCCHU
TOKCHYHBIX Ta30B, BBIACIUBIINXCS IPU pabOTe ABUTATENCH
BHYTPEHHETO CrOpaHHs aBTOMOOWied B atMmochepy
MIOJI3€MHOM CTOSTHKH.

KIIIOYEBBIE CJIOBA: 1noa3eMHBIE aBTOCTOSHKU;
SMHUCCHSI TOKCHYHBIX T'a30B; 3arPsA3HEHHE aTMOC(HEPHOTo
BO3yXa; NpeJeNbHO  JOMYCTHMAas  KOHIEHTPALWS;
AJTOPUTM PacyeTa.
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SVANIDZE Z.
MIGRATION FORMS OF HEAVY METALS (CD,
PB) IN NATURAL WATERS

ANNOTATION. In the presented paper, the assess-
ment of the role of cadmium and lead in the pollution of
water and environmental components is of particular in-
terest, because they are highly toxic among other harmful
metals and, most importantly, pollute the environment in
life-threatening ways. The study of the distribution of mi-
gration forms of heavy metals discussed in the paper is not
the object of the research. The following general review of
this issue is based on the analysis of the scientific literature
available today and aims to show the variety of forms of
coexistence of their complex compounds in natural waters,
which in turn allows the use of modern, highly sensitive
methods for the determination of microelements in the
mentioned objects, which is indicated in the works of many
scientists. The above allows us to have an idea of the forms
of presence of microelements (Cd, Pb) in natural waters,
which is taken into account during the development of their
concentration methods.

KEY WORDS: forms of migration; natural waters;
heavy metals.
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CBAHM/3E 3.
MHUTPALIIMOHHBIE ®OPMBI TSKEJBIX
METAJIJIOB (CD, PB) B IPUPOJHBIX BOJIAX

AHHOTAIIUS. B npexcraBneHHoil pabote 0COOBII
MHTEpEeC NpeJCTaBsIeT OIEHKAa POJIM KaJMHUsl M CBHHIA
B 3arps3HCHUU BOJbI M KOMIIOHCHTOB OKPY’KarOIICH
Cpeflbl, TaK KaK CPEIH IPYTHX BPCIHBIX MCTAUIOB OHU
OTJIMYAIOTCS BBICOKOM TOKCHYHOCTBIO W, TJIaBHOE, NIPHU
KU3HEJICATEIBHOCTH  3arps3HSIOT  OKPYXKAIOIIYI0 CpeLy
YTPOXKAIOMIUMH KU3HH popmamu. B paccMOTpeHHOIT cTaThe
H3yYEHHE PACTIPOCTPAHSHHUS MUTPALIOHHBIX (DOPM TSHKEITBIX
METaJJIOB HE ABJIIETCS TIPEIMETOM HccienoBanus. OOmmit
0030p, MpeJCTaBICHHBIH MO JaHHOMY BOIPOCY, OCHOBAaH
Ha aHaJl3e JOCTYMHOW Ha CErOJHSALIHUI JIeHb HAay4HOU
JUTEpaTypbl M HMEET IEJbI0 I0Ka3aTh MHOroo0pasue
(GbopM COCYIIIECTBOBAHMSI WX KOMIUICKCHBIX COCIUHCHUIA
B NPHUPOJHBIX BOJAX, YTO B CBOK OYepElh IO3BOJISIET
HCIIOJIb30BaTh ~ COBPEMCHHBIC  BBICOKOUYBCTBHTCIILHBIC
METO/IbI  OTPEICIICHUST MHKPODJICMEHTOB B YKa3aHHBIX
00BEKTaX, YTO YKa3bIBACTCS B PabOTaX MHOTUX YUCHBIX.
BBbIIIEU310KEHHOE  MMO3BOJSIET UMETh  IPE/CTaBICHHE
o ¢dopmax mpucyrctBus MukpodremerntoB (Cd, Pb) B
MPUPOHBIX BOJAX, YTO YYUTHIBACTCS IMPH pa3paboTKe
METO/IOB UX KOHIIEHTPUPOBAHHSL.

KIIIOUEBBIE  CJIOBA:  ¢opmsr

TIPUPOAHBIC BOABI; TAXKEIBIC METAJIIIBI.

MUTpAIHH;
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33GMM05 LagIMEEIdMQ!
3m;mbmgzgbgdo gm®bsgrdo g53mbisgdzgybgdgmo Lisdgsbogmm
LGH5GH09O0L g3BMAGTYOOL s FoMmygbolismzgol

LU0000M  gMboedo” d39946gds Foboargdo (LsAgEbogH™m LESE09d0, 0bxMMTs30s, Mg3wrsds s Lbgs)
JoOoam, OGN s 0baoli® 969d%bg. LEBsG00L dsbogrgdo »bos J3996gdmEIL 30M39ws (MEbmwydo
2580m398900L 5B5c0BOl FoME, HMIWYd03 J399bgds MJEIMEga00L M930m39boEo0m), FoMdmawagbrgl
Losbagl s Mbs Jmbogl 3963399900 MYMGOMEO s 365JH03wwo I60dz6gwMds.

doboes godmbiogzgybgdes sdg3owo by ogmb A4 gm®ds@ddo 1 0b@gMmgzowoom s Rsfgdowo
mbs ogml CD olzbg. LEGsGH00L ImbsdBogdes 4sdmygbgdymo »bws 0dbgl G9gdu@®o Mgoddm®o
MicrosoftWord 2007/2010, 3Gox@o: Jostormeo - Sylfaen, bmds - 12, Gmlimeno Times New Roman, bmds - 12.
obamoly®o - Times New Roman, Bmds 12. BEo@oolb 39¢gdo: bgws - 2 18, g3gws - 2 1d, JocEbgbs - 3 19,
Jotrx39bs - 1,5 1b3.

bGo@ool dsbsems Fo@dmagbowo Mbs 0dbgl 899ga0 0sb630dIzmmMdom: 993 - dMogEHOL bmds 14,
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3OO0 S 3509953034100 LoddMEMIdO TGLMHIEgdMEo MBS ogmb Microsoft Equation-do.
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bO50g80 ©5 3658303900 FsLoews dmd3909wo vbs 0gmb boddsm 39wl Bs@BMmgddo. 3398w 0s Jsm0
2080996905 JPEG gm®dso@do. §o090gd0 boy@omgdls s 605303490 dobogrol §3gd g0849d9dmwo, IhoxGom
11, 396600 gobfimemgdwywo, 06@gMZowo - 1, Lry@Msmol EsLbgEgdoL dmemlb {aMEowro 56 olidgds.
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1. . godOgbowsgs. Lo3sMogmm  Ggdbmemmaom®mo  3m33egdbols  8sbdsbgdol  4s8mbsdmaerdgols 95369
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2019. 3. 143-149.
2. Pitterson, K.E. The Early History of Circular Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-296.
3. Ewmenssanosa E.II. OcHOBHbIE 3aKOHOMEPHOCTH OIOJI3HeBbIX mporieccoB. Hexpa, Mocksa, 1972. 310 c.

§o60magboe Joboersls Mbs sbegl 53M039 0bBMOT5305 S53EHMEMOL (53GMOMs) dlobgd - Lodmdom
500, 5b58gdMds, LdgEboYMHM boolbo s frgds, LodLabwMol 56 dBobol doLsds Mo, Ggugnmbo s
99dBHOMbMwo gmbi@s (E-mail.)

43905 BA3GH0 5MGOLGOMSE 35030l Hmm®3 Lodgsbog®em, s1939 G9dboz M MgEsdBHOMmgdLs.
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K CBEJEHHIO ABTOPOB!

TPEBOBAHUA JJI1 OPOPMJIEHHUA U ITPEJICTABJIEHUA
HAYYHBIX CTATEH B XXYPHAJIE

B «I'opHOM ypHame» IyOIUKYOTCS MaTepuasnsl (HaydHble CTaThH, MHPOPMAINA, pexiaMa U Ip.) Ha TPy3HH-
CKOM, PYCCKOM U aHIJIMHCKOM sI3bIKaX. MaTepuasisl CTaTbi JOJDKHBI Ty6GINKOBAThCS BIIepBBle (KpoMe 0630pa 3apy-
Oe)XHBIX M3AaHUH, IyOIMKyeMbIX 110 peKOMeHauuu Penkoiieruu), IpeiCcTaBisTh HOBU3HY U MMETh T€OpeTHYe-
CKYIO U IIPaKTUYeCKyI0 3HAUMMOCTb.

Marepuan mjis onmyOIMKOBaHUA HOJDKeH OBITh HallewyaTaH B dopmare A4 depes OZMH MHTEPBAI U 3aIlMCaH Ha
nucke CD. [Iyg OATOTOBKM CTaThU LO/DKEH HCIIONB30BAThCA TeKcToBbli pemaktop Microsoft Word 2007/2010,
wpudTsr: I'pysusckuii — Sylfaen, pasmep - 12 nit, pycckuii - Times New Roman, pasmep - 12 T, anrimiickuii - Times
New Roman, pasmep — 12 nt. IToa craTsu: BepxHee — 2 ¢M; HIDKHee — 2 CM; JIeBoe — 3 cM; 1IpaBoe — 1,5 cm.

Marepuas CTaThyl LODKeH OBITh U3JIOXKEH B CJIeAyIOleil TOC/Ief0BaTe TbHOCTH:

VK — pasmep wpudra 14 nr, DVIO aBropos 3ariaBHbIMY GyKBaMu, WPHQT — MOIYKUPHBL, pasmep upudTa — 12
IIT, BRIPAaBHUBAHUE II0 JIEBOMY KPaio.

3arosoBoK [oJmKeH ObITh HaOpaH 3aryIaBHBIMHE OyKBaMH IOJTY>KUPHBIM urpudToM (pasmep upudta — 14 nt) u
BBIPABHHUBAETCA 110 JIEBOMY KpPalo.

K crarse moypxHA ImpuaraThCsa aHHOTAIUA HA [JBYX A3BIKAX, OTIMYHBIX OT fA3BIKA, HA KOTOPOM OHA HAIIMCaHa.
ABTOpBI TOJDKHBI yOeAUTHCH, YTO aHHOTAIIMA HANKMCAHA NOCTATOYHO IIPOCTHIM M IOHATHBIM A3BIKOM. AHHOTaLUA
IOJDKHA KPaTKO M3JIaraTh IPeAMeT CTaThb/ ¥ OCHOBHBIE COJEpIKallvecs B Heil BRIBOABL. PeKoMeHIyeMbIil CpefHui
ob6wvem anHOoTanuu cocrasiafer 600 mevarHbrx 3HAKOB. [IpudT - KypcuB, IOIY>KUPHBIH, BEIPaBHUBAHUE 10 IIUPUHE
crpanunsl. Pasmep mpucdra — 12 nr.

KiroueBsre coBa (Ha Tpy3MHCKOM, PYCCKOM U aHIJIMHCKOM S3bIKaX) — 00A3aTeIbHBI U JOIDKHBI cofepxath 5-10
CJIOB M CJIOBOCOYETaHMM. KitoueBsle CI0Ba U CJIOBOCOYETAHUSA OTZIAIOTCA APYT OT APYyTa TOUKOIi ¢ 3amaToii. [Ipuse-
ZleHHbIe KTI0YeBbIe CJI0BA JOJDKHBI IIPeZieIbHO TOYHO OTPAXKATh IPeIMETHYIO 06J1aCTh UCCIe0OBAHUA.

Texkcr crarsu: Pasmep mpudra — 12 T, MeXAYCTPOYHBIN MHTEPBAI — OGMHAPHBIN, KpacHasd cTpoka — 1,25 cum.
(DOPMHTI/IPOBaHI/Ie BBIPpaBHVBAHNEM IIO ITVPUHE.

Dopmysl 1 MaTeMaTHIeCKHe CHMBOJIBL JOJDKHA OBITH BhImonHeHsI B Microsoft Equation.
TaGmis! B TeKCTe LODKHBI OBITH BHIIIOTHEHDI B pefakTope Microsoft Word.

Pucynku u rpadudeckuii MaTepuas pasMelaoTCA B paMKax pabodero moid. JlomyckaeTcsa UCIOIb30BaHUE PH-
cyukoB B popmarax JPEG. Iloanuce mozm pucyHKoM, Mpu@T IOTY>KUPHBIN, pasMep - 11 1T, BrIpaBHUBaHUe IIO LIeH-
TPy, HHTEPBAJI — OAMHAPHBIN, B KOHIIe Ha3BaHUA PUCYHKA TOYKA HE CTaBUTCA. Y OeHUTeCh, YTO BCe DJIEMEHTHI PUCYH-
Ka yKa3aHBI B IOJPUCYHOYHOMN HAIINCH.

Cnucok JMTepaTyphl pasMeliaeTcs B KOHIe cTaThi. Pasmep mpudra 12 nr., popmMaTrpoBaHue BEIpaBHUBAHUEM
TI0 IIMPUHE CTPAHUIIEL.

Pammmusa u HMHHWUITNAJIbI aBTOpa/aBTOpOB, Ha3BaHMeE, BRIXOAHBIEC MaHHBIE, BKIIOYdA Ha3BaHUE U31aTEeJIbCTBA.

IIpumepst obopMIeHM CIIMCKA TUTEPATYPEL:

JIMTEPATYPA

1. o. godgbowosgs. 1s39M090Om  Ggdbmmmyom®o  3033¢gduol  3567obgdols  as8mbodmendgzol  dagby
6030009090900 5GHINLBIOML 35960l 00BINEOYOOL Fqlobgd. "bodomm Fm@bowo”, #1(42), mdowobo,
2019. 3. 143-149.

2. Pitterson, K.E. The Early History of Circular Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-296.
3. Ewmenssanosa E.II. OcHOBHBIE 3aKOHOMEpPHOCTH OIIOJI3HeBbIX IpoeccoB. Hexpa, Mocksa, 1972. 310 c.

K npezcraBneHHBIM MaTepraiaM IIPHJIATAIOTCS JAHHEIE 00 aBTOpe (aBTOpax) - MeCTO paGoThI, LOJDKHOCTD, yue-
Has CTelleHb ¥ yYeHOe 3BaHe, JOMAUIHU WK CIy)eOHbIH anpec, TexedoH, E-mail.

Bce craTbu 06s13aTe/IbHO [OAJIEXKAT PeaKIui (HAyIHOM M TEXHUYECKOM).
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FOR AUTHORS!

REQUIREMENTS FOR PREPARATION AND SUBMISSION SCIENTIFIC ARTICLES
IN THE JOURNAL

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

significance.

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, font size -12 pt, Russian - Times
New Roman, 12 pt, English - 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 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 should be taped in all upper case letters, 14 pt bold, and left align.

ANNOTATION should be attached to the article in two languages other than the language in which it is written.
Authors need to ensure that ANNOTATION are easily readable and understandable to a broad readership. The AN-
NOTATION should accurately reflect the content of the article, contain 600 characters at the average; font - italic,
bold, 12 pt; justified.

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

Text of the article: Font size - 12 pt, line spacing - single, paragraph indent - 1.25 cm, justified.
Use the Equation editor for formulas and mathematical symbols.
For tables in the text use the Microsoft Word editor.

Figures and graphical material are placed within the working field. Figures must be presented in JPG format. Each
figure 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 figure in the caption.

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

A few examples follow below:

REFERENCES

1. . godOabowosgs. bs35M0gMMm  3H9dbmemyon®o  3m33wgdbol  Fs64sbgool  4s8mbsdmengzol  dogbg
60300090903 900m 5GIMLBIOML 359MHOL dOBINMGOOL Fglobgd. "bsdmm FM@Mboswo”, #1(42), mdowolo,
2019. 3. 143-149.

2. Pitterson, K.E. The Early History of Circular Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-296.

3. Ewmensanosa E.II. OcHOBHBIE 3aKOHOMEPHOCTH ONOJI3HeBbIX IponieccoB. Hexpa, Mocksa, 1972. 310 c.

The materials presented are accompanied by data on the author(s) - affiliation, position, academic degree and title,

home or business address, phone, E-mail.

All articles must be reviewed (scientific and technical).
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