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TABATAJ3E I. I1., IOB;KAHUJ3ET. 3.,
TATHUIIBIUIA I. T., TUTIAPTHA T. I0.
KJIACCU®PUKALIS MUHEPAJIBHBIX
PECYPCOB U 3AIIACOB

PaccmoTpensl reosiorndeckas U 9KOHOMHYECKAA
CYIIHOCTH MUHEPAIBHBIX PECYPCOB H 3aI1ACOB IT0JIE3HBIX
uckonaeMplx. OTMEYEHO, 4YTO B COBPEMEHHON
100a/IbHOW 9KOHOMUKE II0JIE3HBIE HMCKOITA€MBIE Jie-
JIATCA HAa MHHEPAIbHBIE PECYpChl, KOTOPBIE HMEIOT
HOTEHIIMAIHYIO CTOMMOCTb U CYIIECTBYIOT Pa3yMHBIE
HEPCHEKTUBBI UX U3BJICYCHUA, M Ha 3aI1achl, KOTOPHIE
UMEIOT PEeaJIbHYIO CTOMMOCTB ¥ MIX I0OBIYA OIIpaB/laHa C
TOYKH 3PEHUA TEXHUKO-TEXHOIOTNYECKUX, 9KOHOMHUE-
CKHX, 9KOJIOTHYECKHX, IOPUANYECKUX, MAPKETHHIOBBIX
u conMalbHLIX (paxropos. Ilo oriensHOCTH HpOa-
HA/IN3MPOBAHA COBPEMEHHAsA ME/IyHAPOHAA KIACCH-
(puranuA TBEPABIX MUHEPAILHBIX PECYPCOB U 3aI1aCOB,
U KIaccupUKaIMA, IPUMEHAEMasA B HACTOAILEE BPeMA
B HE(PTAHOU U ra30BOM OTPAC/IH, KOTOpasA HEOOX/IIuMa
JULA JIEMCTBYIOIIMX B CTPAaHE HHOCTPAaHHBIX U IIO-
TEHIMILHBIX HMHBECTOPOB, /UIA IHPUHATAA COOT-
BETCTBYIOIIUX HHBECTHLIMOHHBIX PEIIEeHUI.
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LIPARTIA T..

CLASSIFICATION OF MINERAL RESOURCES AND
RESERVES

In this article it is considered the geologic and eco-
nomic essence of mineral resources and reserves. It is
underlined, that in today’s global economy is differed
mineral resources, which has potential value and ex-
ists reasonable prospects of their eventually extraction
and reserves, which has the real value and justified
their extraction by technical, economical, ecological,
juridical and social points of view. It is analyzed sepa-
rately modern classification of resources and reserves
of social minerals, as well as of oil and gas, in the con-
dition of Georgia, which is inevitable for operational
and potential investors to make the corresponding
decisions.
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CUPBIUIA3E JI. 3.

HEKOTOPBIE BOIIPOCHI ITO OLIEHKE
NH;KUHEPHO-TEOJIOTUYECKHX YCJIOBUN
PO JOJLKAIOIIETOCSI CTPOUTEJILCTBA
TIPOY3JIA HA PEKE KYPA B AXAJILIUXCKOM
U ACIIUHI3CKOM PAIIOHAX I'PY31U

B crarpe paccMaTpuBaroTCs HEKOTOPHIE BOIPOCHI
OLIEHKHU HWH)XEHEPHO-TEOJIOTHYECKUX yCIOBHH
MIPOIOJDKAIOMIETOCS  CTPOWTENBCTBA  THAPOy3Ja  Ha
peke Kypa B AxammuxckoM W ACHHHA3CKOM
pationax Ipy3mn. OpmHMM W3 Hamboiee BaKHBIX
MOMEHTOB CONMATBHO-IKOHOMHYECKOTO pa3BUTHA
CTpaHBl  SIBISIETCS ~ NPaBWIBHOE  HWCIIOJIB30BaHHE
9HEPIreTHYECKOro IMoTeHIHana. s 3TOoro HeoOXoxuMo
OCBOGHHME IIEPCHEKTHBHBIX THIPOPECYPCOB M WX
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pasyMHOE HCIIOIb30BaHME 9HEPTEeTHUECKONH  TOYKH
3penus. [lo Xomay cTpouTeNnbCTBa W OIKCIUTyaTallMy
THIIPORJIEKTPOCTAHIUI 0XKUIASTCS BIMSHUE Pa3IMYHBIX
HEraTHBHBIX (AaKTOPOB Ha OKpYyXXalomlylo cpeny. Tem
HE MeHee,IPaBHIbHBIN aHaJIN3 T'e0JOrHYECKUX YCIOBHU
MIPUBOJUT K CMATYEHHUIO ¥ MUHUMAJIM3allMi HETaTHBHOTO
BIMSHUSL Ha OKPYXKAIOIIYI0 TEOJIOTHYECKyo cpeny. B
CBSI3W C YyBEJIMYEHUEM CIpOca Ha 3JIEKTPOIHEPTHIO,
B pa3HBIX peruoHax Ipy3uu, OCYIIECTBISIOTCS
MpoeKThl cTpoutensctBa  ['OC manoit u  cpenHeit
MomHocTH. OIHUM W3 TakUX MPOEKTOB SIBISETCS
ruApo3HepreTudyeckuil  kommiaekc «MrtkBapu ['OC»y,
KOTOPBI HaXOAWTCS B CTaIUM CTPOUTEILCTBA Ha .
Kypa, na roro-zamane I'pysuu.
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SIRBILADZE D.

SOME ISSUES ON ASSESMENT OF
ENGINEERING-GEOLOGICAL CONDITIONS OF
ONGOING CONSTRUCTION OF HIDROSCHEME
AT THE RIVER MTKVARI IN AKHALTSIKHE-
ASPINDZA REGION IN GEORGIA

The article describes some issues on assessment
of engineering-geological conditions of ongoing
construction of Hydroscheme at the riv. Mtkvari in
Akhaltsikhe-Aspindza Region. One of the most impor-
tant points for economic development of a country is

proper utilization of energy potential for which is it
necessary development of perspective hydro resources
and their reasonable usage from energy point of view.
Various negative factors are expected during construc-
tion and operation of hydro power plants. However,
proper analysis of geological conditions results in miti-
gation of a scale of those negative factors. Due to the
increased demand on power, there are some low and
average capacity hydro power plant projects carried
out in Georgia. One of such projects is hydro power
complex Mtkvari HPP which is under construction at
the riv. Mtkvari, at the south-west Georgia.
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JIUTIAPTHUA T. T.
METOJOJIOTHUA BJIOYHOI'O
MOJEJIMPOBAHUA

Tpya mocBsAIaeTcss OKHTYPUPOBAHUIO PYTOHOCHBIX
TeJ MCIOTB30HHEM COBPEMEHHBIX IPOTpaMM, a B
MOC/IEJICTBUM pacyeTy 3armacos. /ia yrosaeTsopeHNA
CETOHATIHUX ME;K/TyHAPOTHBIX TpeGOBaHUI,
HEOOXOJMMO  MPOU3BECTH  pacdeT  3aIacoB B
COOTBETCTBUM cO cTaHgapTamu xopka. /Ina taknx
pacdyeTra 3amacoB, HEOOXOAMMO IIPOBECTH OJIOYHOE
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Ha/Ie3KHOI 0ase JaHHBIX. Cpeu HUX: INTOIOTUYECKU-
TEKTOHUYECKAA U3y94aeMOCTh, aHAIU3 OPYACHEHUA U
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LIPARTIA T.
METHODOLOGY OF BLOCK
MODELING

The work is dedicated to countering of ore bodies by
means of contemporary programs and further calculation
of reserves. For satisfaction of contemporary international
requirements, calculation of reserves according to the JORC
standards is required. For the purpose of such calculation
of reserves, block modeling based on the reliable database
must be provided. They include lithological-tectonic study,
analytics of ore bodies of physical-mechanical features
of ore-formation and ore grade mineralization, which
satisfy criteria of JORC. After formation of such database
development of the block model or block modeling is
commenced.
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JIATIAPTUAT. T.
B3ATUEN OBPABOTKAIIPOB U COOTBECTBHUA
CTAHJAPTAM “JORC”

B Tpyse pacMmoTpeHs CTaH-
gapros  “JORC”, B ciayuae HEBBIIOJHEHHUA KO-
TOPBIX HEJb3A BECTH IIEPETOBOPHl O HAIEKHBIX
peseppax WWIM 3SKCIUIyaTAIIIOHHBIX IPOTHO33X C
MEKAYHAPOAHBIMI OPTraHU3AUAMH, YTO B IEPUOJ
CETOTHAIIHEH PACTyHICH SKOHOMUKH, O3HAYAET IIIar
Hazax. PaccMmorpensl Taxske Tpebosanua ‘JORC”,
MpEJyCMOTPEHHBIE JUIA B3ATHA TBEPABIX NPOO U
UxX mnocaeyionen o0paboTKH, BHEJAPEHHA HOBBIX
YCTPOICTB, UX MO3UIHMH U UCIIOIB30BAHUA, C yIETOM
Tpebopanuit cragaapros “JORC”.

TpeboBaHUAM
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LIPARTIA T.
SAMPLING AND SAMPLE PROCESSING
ACCORDING TO “JORC” STANDARDS

The present work is dedicated to requirements of
JORC standards, non-fulfillment of which will disable
ones to conduct discussions on reliable reserves and
maintenance forecasts with international organizations
that, in the period of the current growing economics,
means a step made backwards. In frames of the article
consideration of the JORC requirements while taking of
solid samples and their further processing, as well as their
implementation, position and application of recently
installed devices with the account of the requirements
(standards) established by the JORC was discussed.
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JANASHVILI SH., BENASHVILI K., BLUASHVILI D.,
THE NEWEST DATA THE UTVIRI GOLD
OCCUTTENCE (UPPER SVANETT)

In the paper are discussed the contact zone of the
Kirari Intrusion and the Lukhra Suite (Dizi series).
Conducted works exposed that the contact zone
belong The Kirari Intrusion and The Lukhra Suite
were formed significantly mineralization. As a result
of conducted works we consider expedient, that the
further works will be investigated of the contact zone,
were in the Skarns and Hornfels are observed: Iron,
Copper, Arsenic, Polymetall and Gold grades. We
believe, that results of properly planned investigations,
will identify economically justified (Gold) resource.
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PIRTSKHALAVAT.

PROSPECTIVE TECHNOLOGICAL
SCHEME DEVELOPMENT OF POWERFUL
COAL

SEAMS TKIBULI-SHAORI DEPOSIT

The paper considers a promising technological
direction of the development of powerful layers of
inclined mechanized complexes with the release of
under-roof strata. It is shown that the successful
use of the aforesaid process scheme requires pre-
treatment produced a layer thickness of coal underlay.
This technology is characterized by high ugleotdachey
formation, low specific capacity of penetration of
preparatory developments, the possibility of a quality
management of the rock mass due to selective mining of
coal packs. Its hows the design scheme of determining
the power output and slash layer thickness of the
underlay, the algorithm and calculation of results.
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(36mdomas, Bmd 0bgzseo dobs GsBmme  gs3maggby-

ds 3 bmaong®o  dsbgdol  gemmBs(30580  g3stzols
s
3mbodbyeo Lsdsmls dswbgdo Bgo3egl 339630 @ Lo-

bomogsdgdol  gemmpsiool  gbstol  Rslebdmdag.

0358 g80b  36033690mzsb  BemEgbmdsl, sdpgbse  33¢-
3oL 8993390 dstrogols dsrbydolmgol 33s5¢(30b s Lo-
0358 g80b ©936gkool Lsgombo degby 36003b69ememgsbos.
©5300-3569%0L  Ladsmb  dstogols dswbgdol  ggemerd)s-
39obmgol mbggseo dobol @3Bodsenydo bstrxol sbs-

©agbse  9JL3960396@B980 Bglirnmes 83 Ggeagbdols Lb-
3903138 MemEgbmdon mbamgdols 306Hmdg830. Fgwgagdo

Q¢30m—33(¢)3xob Bo&m\)mh 33605Q0h '833(3&];:)0 Bmoaaggoo GB&)OQ'BO 1.
ab%ogo 1
obggeo 30bob Bstixol 3o3mabs sg0m-gs@gxol Lsdspml ds@oBol gmemBeosty
obggepo 3607 dBob esbabgmads 36menddob BaSO ~ob BaSO ~ok
30bols Bbgéo Gomo, % | by Fomo, | s8m kg, %
Ne [ Batrgo, %
3/®
3060680 31,0 73,88 87,1
1 0 3RO 69,0 4,72 12,9
Lsfgobo dsesbo 100,0 28,23 100,0
306306 GsBo 324 79,78 88,9
2. 390 67,6 3,4 11,1
0.5 bsFgobo dssbo 100,0 28.14 100,0
306306 GsBo 30,7 81,98 90,3
3 1,0 330 69,3 3,90 9,7
Lafgobo dssbo 100,0 27,97 100,0
36G3gbBGHo 7.8 57,92 15,9
4 1,5 3R 92,2 2592 84,1
Lofgobo dssbo 100,0 28,41 100,0
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3065399900l sbsemobols  Lsggmdggm by

doggdgmo
Jgodegds ©s35b3360m, O3 gzgmsby zgmgbo batolbols
30606860 dopgdymos 1 3a/$  obgzeeo  dobols
bstxol FgdmbggzeBo. sdsgAmmmse dsmsmos dstomdols
baemgsol s3mgdgnsg  ( >90 %). solisbodbsgos, Biend
obgzomo dobol batixol gobows 1,5 3a/B-dwg of3g3L
dsé0Bob  ©g3¢gLkosls, 367 dobo  gemempsiool BsbBmdsls

©s 33390650 o9509L90L  Bgdbmemmaon® dshzgbgdegdls.
dst0g0ls gempszoolngol edwgbody dgdzmgdo ¢g-
3396808 61930396@gdgeo: mmgobol dgsgs ©s dolo Ladbgdo,
ool dgma, “dstogmemoa”, immaomgdnemo 35350l bgmals
Beasdbenggdo  Lobmgbn@o  (3b0dmgsbo  dgeggdo s dsmo
Fo®3m900ls bsbgzad3emeyddo, bagsdeem 6odboon G-3. &3

asdm3eol grgando dmiggdaemos (3bGo3do 2 [1].

gboomo 2
bgomsbbas 9dzé0 Gasagbion dstogol gmmBsgeol Jgeaagdo
Ne Aahgdo Gyagh- | bomaidel mobs- [ Semeidod by | BaSO,~b | BaSO,~ob
&o baemgds 6o ogoo, % 3skydo Foeo, 30 369239, %o
%
J6(68 680 30,7 81,98 90,7
1. “Dstropomo” | goeo 69,3 3,90 9,7
BsGgobo Bswobo 100,0 27,7 100,0
$BEBGG0 50,7 52,42 88,9
2. Somabbgno | g0 493 2,32 11,1
bsfgobo dasbo 100,0 27,72 100,0
BB B 20,9 73,34 56,0
3 G-3 700 79,1 15,12 44,0
bsfigobo dgsbo 100,0 27,34 100,0

sbogo 2-0ls dmbs3g998000 bsmpemse BBl 03 g3gmsby

9539d& 900 93360980 Gg9396@0  ©s300-g36gx0l  Ledsmls
33608)900b3030L sl “dsroBmemo’.

gbomdo 3 dm(3gdnmos 03 gJl3gM03968 530l Bgregaqdo,
G@dmgdoz  Fgbergmgdamo  ofbs  dsGogls 85330980
953968 0b “Bscr0B)mals” batrgols sbswagbac.

sbGomo 3
“dsrommol” batixol as3mgbs sgoo—as@gxol Ladspml dstodol gmeBssasty

“Bstrogmgools” 3ol 3t fiols BaSO,-ob BaSO,-oL

Ne botrxo, 33/d obsbagragds sk Gogoo, % [ dsbg@o Foemo, % 3 36r999, %
36G96E G0 26,1 84,16 78,5
L. 0,75 390 73,9 8,12 21,5
Lsfgobo dosbo 100,0 28,0 100,0
3696 GsB0 30,7 81,98 90,3
2 1,0 3RO 69,3 3,90 9,7
Lsfgobo dosbo 100,0 27,97 100,0
36G96E G0 31,2 81,15 90,6
3 1,5 39RO 68,8 3,84 9,4
Lsfgobo dosbo 100,0 28,0 100,0
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gb®omo  3-0ls 3cbs(399580L  @mbsbIs, Imemgddm-
A0l bstrxol BoEsbosb ghmse 0bGEgds 3mb306BMsE oL
a98mbagsma 26 %-ps6 30 %-3rg, Fgbsdsdobo obGogds
Bas04-ols 3336985 3b(396¢ BB 78,5 Y-sb 90
%-3g. 1 33-bg 3980 9939680l dofmwgds gemmBsisools
Fgegal 3GsdBognmee s (33m0l. sdpgbse G336 0l

3odsernmo batigo 60l 1 3a/8) dswsbby.

S0l b330 B0l batolbols gobamdymdgly-
dmoe 94b3g60396@gd0 RaBems mbgdo  3mb396d @B ol
ORgM00 3osffdgboon Fgogaqdo dmgdnmos 3bGam-
Yo 4.

gbtomo 4
3080l 9bgdo 3mb(3968 Ml mOR Mo asEsfdgboals dgwgagdo
36meniBob sbsbgmgds 36mendBol dsbgeo BaSO 4-015 B(lso4-0'ls
Ne Fomo, % dslgdo Foemo, % 3c 369930, %
Lo | 30babddode 21,0 96,64 70,5
2. | Bgemgrodtoeydte 2 2,4 80,32 7.9
3. | gmbigbdBsdho 23,4 94,90 78,4
4. | Bgomgro 6oyt 1 73 41,16 11,9
5. | abgBogmbbd@odo 30,7 81,98 90,3
6. |gao 69,3 3,90 9,7
7. [ boGgobo dsesbo 100,0 28,79 100,0
Bborgmadgmds  43mg3sds  @s domgdyeds L0SIHSSIAHS
90039035  a30h3969L, O3 grm@sEool ®os (ogmdo 1. MeToauveckue peKOMeH/Ialuy IPUMEHEHHIO
9bg8o  3mbgbBOs ol mexghso asesfdgbool dgdmgy  KaaccmpuranmMm  3aMACOB  MECTOPOKAEHHMI W
glsdemgdgemos 95 Y%-bg dgBo-ob Fgd3ggmo 3mb3gbGGs-  NPOrHO3HBIX  pecypcoB  TBEPABIX  IIOJE3HBIX

ol dopgds, s3mgeggom 70 %.

BATHAINIBJIN M.T.

PE3YJIBTATHI MCCJIEJJOBAHUA
®JIOTAIMOHHOI'O OBOTAIIIEHUA
CEPEBPOCO/JIEPKAINIIX BAPUTOBBIX
PYJ JABUJ-TAPE;KUMICKOTO
MECTOPOKJIEHIA

B cratee pmaloTcA pe3yIbTaThl  MCCICJOBAHUA
¢roraruu 6apurta B cepedpocogepRaAIINX OapUTOBBIX
pyaax  /JlaBHA-TapeKUMCKOIO  MECTOPOKICHUA.
Jna monxapineHua ¢oTanyMU KBaplia M CUINKATOB
HICIIOJIB3YETCA SKUJKOE CTEKIO, B KA4eCTBE PeryIaTopa
cpeAbl — KIBLUHUPOBAHHAA  COJA,
cobuparena - «bapurton», MBUIO Ha TAUIOBOM
Macjie ¥ COAIICTOKU XJIOINKoBoro wmacia. Camblie
BBICOKHE PE3y/IBTAThl [IOJIY4EHBI IIPU UCIIOIB30BAHUN
«bapuronma». B onNTUMaIBHOM pEKHUME CTEleHb
u3MeJIBaeHUs pyasl cocrasisaer 82 % wiacca 0.08 mum,
pacxo/ KUJAKOTO CTeKIa 1 Kr/T, KaJIbIIUHUPOBAHHON
conpl 1 xr/tT, «bapuroma» 1 wr/t. Ilocne apoitHOI
IIEPEYNCTKU [I€HHOro IPOAYKTa (pIoTalued, coxep-
sKaHue cylb(ara 6apuA B KOHIIEHTPATE COCTABJIAET
o6onee 95 %, ussneuenue 70 %.

peareHra-
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BAGNASHVILI M.

INVESTIGATION RESULTS OF FLOTATION
BENEFICIATIONOF DAVID-GARE]I
DEPOSIT SILVER-BARITE ORE

The article presents investigation results of barite
flotation in silver-barite ores of David-Gareji deposit. To
suppress quartz and silicates flotation water glass is used,
as a medium controller - soda ash and as collector reagent
- “Baritol”, tall oil soap and cotton-seed oil soapstocksare
used. The best results have been obtained using “Baritol”.
In optimal regime reduction ratio of the ore is 82 % of
0.08 mm class, water glass consumption is 1 kg/t, soda
ash 1 kg/t, “Baritol” 1 kg/t. After double re-cleaning of
froth product by flotation, content of barium sulphate in
concentrate is more than 95 % and the extraction is 70 %.
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Od0R. XMIGMAN R JOAOI3IR0N3300, 2. AMARNO, RMIGMGOESN 0). 3IHIR0
LOTJOGOIBITRMIL 306IGHONIA) GHILIGLIBOL 3M33RIILIH) B3OIRNRHIBOL
06636LN0VN3OBONL  3TGL3TIGN3I30 3M330606HI3I0  GIIEMRM3INIH)

Jo3 622765

bsfsogagememdo  bobsdggdener  Fospobgmemol  3ocig9-
30 gosdndsggds dotomswse [f350mgdl  gsdmommgdols
Bsogomma  dgfsboyaco dgmmegdol godmygbgdom, Gug
er3er398 9 Bobgioer gl bgremggedo e bsdeopdydyero
dspbndals Fomol Beol 3sdm g96 ¥6Gb39emygmanl 3sd-
oEigdol dwsgmo  dshggbgdemgdol dopflggel —  gmb-
GOG3BI bsbsigademe  3eddmbgbgdols s9myHgz0bs
s Isbgdol ymd3emgfboco gedemynbgdol oz bsbdHoboo.
bsbudiggdemem  [osmolbymemol  s@igol  oblgblomGo  gsb-
gomsegdolsmgol  sooemgdgmas afbgl  Bsbgdgoemo  ged-
dobatigdoema  Bafbermegonto  bfgdpdo.  gsbbsgmoegdon
396553949005 Bomgfberememgano 3epnlydol Bstogs,
Gogy Boenlb dgrfyedl ogal sdmepebgdol gemsfygacheb
— bgoergmemol guwsdndszgdol dsbol gsgudomgdst, dolo
JmIgbgeo  3edmygbadol  obdgblogoassiosl, gymmego-
%0 bomsioal gsmdxemdglydsh. s3 mgsemls Golboo 3sbb-
ogamas Bgodaemol 36568060l gedwargdol gacegdals
s dmsdpdob, dspbgmemals byemagoto dswbydob, gosms-
Gols  dbgen bsdpaagdgmmo  dswbydolbs s Temsdpdol, Rerd-
@ob dsdodgdol  gedmopdigdol yarmgdol s BHBegoddol
3s0aeagdol ymddoboGydamo Bgfbeemgonto bigdol —
doier s Bomdydeemmdgonmo  3Gmplpdols  BsGogom
339mggbadals 396513949 az980.

Labaggdeme Fosmalignmols dmdmggds s gewsddsggds
39601L394B0g3s80 MRgds 93mbmdagols gm-gMm LgGs@gaomm
dodserornemgdse. ebmemgl Fegddo Labstiggdme  Foswo-
bynmbg dmobmgbs gsobemgds. dgmerg dbemog, Labstggdmem
Fosmalignemol 356939880 dpowstin ©s  sezorlisdeo)-
dgemo dsbgdols oo 33060988 ©3 dm3mggdmen Lsdom
331530 0bBMEgds msModo s dbgmbsdropmgdgmo dsebgdols
GomEgbmds, Hmdgmmsgsb bymadson®o 3mbooion®o gemb-
(96O 980 doegds gsdroemgdol B@seozommo 3gdsbo-
3060 dgomeEgdols 3sd3mygnbgdom  gstommagdnmos. ©sGzols
06 96LbonGo 39630056960 bsmgol  smsomgdgemoas  dsbgdols
306390800 3sd7353900L  3M8dB03580  Bsmme  odogl
393oE®9dols  3mddobomgdnmo  Bgdbmeme-
30960 bggdgdo  gsdwae@gdols Beseoion®  dgomeEgdmsb
3oemmdgBsma@aogmo  3Gm3glgdols
96900m. gmzgmogg gL byl Bgufymdl ©ségols sdemgs-
69001 gosfy39deol — bgomanmol gsesdndsggdol dsbols

3383500983l dsLBo  sGBGseozamonmo  byemgmmols
3590996900l 06 g6Llogozsz0sls,

Bsbgergogmo

9O0ms© a09mg-

Bsromgom, 3md3gmgdln®o
93m@maonco  Loginsgools gondxmdgdst. asbbszmm®gdon
3960L3gddonmos  gedroecgdol &gfbmmmaond  dgdgddo
domgygdomemmgon@o  3Gmigbgdol Bstimgs. gl sbsemo Ls-
993609600 s 3Bz nmo dodsornmads dmene  Fegd-
do  gddboemos  gamememagdols, Lsdmemgemadols, gsdsdrowé-
demadols, dozBmdommemagdol, Bgdbmermy-Jodozmlgdols s
030
333m06Bg3s 43330l 3Gm3abgdals 989 nOmdon ©s
Baemadaon®mdon, 3oty 96gamBnzeemdon @ g3memm-

éogﬁ)maa@og@ﬁ@aaboh maﬁoaaﬁ)magmboh Bagaaog.

30960 Lobggmsgom. 83 dobboo  @sfggdmmos  3gemazo-
oo bsdgdsmgdo,domgdnmoas 3oMggmo segdomo Jgegagdo
s &3 dodsGrornemadoo d9Bsmdol gsa@dgmads Lefobos®o

069388 36m3emgdgdol FodsBgdom gosd@obsmgols [1].
Byodgmols Gga0mbdo gzmemgoncdo Logmsool gsb-
39xmdglgdse s @sdsgdom sbamo IGmEydiool dol-
sgdse  3603369mmm3gsbos  J3sbsbBocols dmeg3bzol Bems-
39d0bs  (B0d0bstry s slafymdgdnemo) s atzodsio-
@m0 3sdmoe®gdol yuegdol (9-10 3mb @) as63gmcgdomo
3930980l Bgfomemmgogdol  sdndsggds s Bsbgdgss.
Bmsdgd8o 3ndnbol F9d(339memds s@qdsiBgds 23 Y%o-b, g
— sbsfgmdgdnmo  aMsgoBsiogmo  Jmegdo  gsdmombggs
3330 Bo(39056m30m (30 %-8g) > semdobols gsb-
30l Lsgdsmm dsesemo Bqd33gemmdoo (25 % dgdo), s
BoBgoegdsls adegzs Bemsdqdols Bgdsregqbgmmo  mdgsbnmo
Bgbsgtogdols dgsbm Jodon@o dgomeon ©sgsbazols ©s o=
ondol Bydon ©sd7ndsgzgdol Bgregase, domgdam odbgl
Beaggemols dg@bgmdolbsmgals Lagode gamondol dqdso —
d39bstrgms béol LB odnmsBmeo, bome  3mrgd0ls ©gb-
0b@gacs00ls s dsd@adommo  sd7dsggdom  (Logogs-
G0 3sd8gm0g80ls asdmygbgdom) as8mgm@B 3ol blbserdn
doegdmmo  sedobol doGmgebaols  3se30bszool Bgwg-
33 — sedobol gebgo dgBsem o serdabols dobsmgdac.
Josorg@als dsbgsbdol Ladsml babg®dmogo gbdwms-
Boeol 3sbdognby  drosto ©s sezorlsdo®gdgma doe-
6900l 3otsgglo dm3mggds Fe®dmgdes, boagme mstoado s
969 lsdmoe®ndamo  dsbgdo  (356Mdmbagmmo, sg96ammo
©5 F9Ogmmo), Gmdgmms dstrsgqdo bszdsme owos, (3061
3 meenos 83 dsbgdols
3013m3900ls 33geMmmgds s domo  gsdroe@gdalsmgols ma-
dobotrgdmo  Bgdbmmmgon®o bgdgdols sdndsggds dgde-
r@a00bsmgol  gmbeazono  3mb(39bGsBgoal dobsmadse
BBswoommo s JoEGmdgdsmafgonmo, ndotsdglse  do-
m3oOmdgBern®aon®o dgmmegdols gedmygbgdoo 336336+
3ol 3eb33bB G880 P:Mn s SiO2:Mn Jg35690989601
Boogols FgLad(30M9dms, 3sdroegdals 3Omenddgdol gs-
#00fols ©s gmligmmol sdsmo Bgd33gmmdon. 39634
Bogmos 83 3mb3gbBGeBgdols  sdndsggds  Logmossdmeo
3548960980l 383cmggbadom, GMBdgmms  g3ede ©s gmb-

mEgbmdom  dmo 3mzggdems.

Bme0 Fgormdo Blbsp b6s9Mmgddn gs@sge3o.
3960L39dBonmoas s3@gmzg Fosogdols dsbgsbndol Fem-
30900056 33633630l gsdm@yndge 3sbgs6:dols  smdeaqby-
o 33890900l 3sdmyabgdom  ™m3Bodsem e 3oMmdgddo.
AchrOmabacter $o30l 3gBgOmBOmgnmo dogHmntgs-
60%63980L  a83cmgg6gd0m  Fosorn@ol  Lsdsemls  Jemsdgdowsb
3330 B30l  Igogase  BLbs®To  dsbysbydol  sdm 3tge3sd
Bqea06s 80-90 %, beagwe mombydo dsdBgogdols 393-
3gmdoo  Blbsedo 48 VBo-3o 230830008 123-340 3(4)/2'3

3s6g964930. 33 Bgdbmemmaools Bsbggaol Igrgase ©swgdo-
0o 35087 yogds Rsdrabsty Fymgdols asfdgbeol bszombo.
Fgool asb3semmdsdo dsbgmmols bimemaoen®o  dsg-
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bossgol  ©sdabdn@adsls. g9@dsbgmo ©s  JeGmggmo  dg3-
Gog@ndol  gOmmdmogds  xa7Rds  dwabsty  sbOgommsbs
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KAKYJIUA A. B., APABUJI3E 3. J1.,

KAPTBEJMIIBWJINA JI. I'.,, HOYMAA JI. LI,

Ir'yPYJIN T.C.

HNEPCHHEKTUBBI THTEHCU®UKALINHU
KOMIIVIEKCHOI'O OBOTAIIIEHU A MU-
HEPAJIBHBIX PECYPCOB I'PY3UH TIPUMEHE-
HMEM KOMBUHHWPOBAHHBIX TEXHOJIOT'MYE-
CKHUX CXEM

IMepBuunas nepepaboTka MHHEPAILHOTO CHIPbS B [ py3un
B OCHOBHOM IIPpOU3BOAUTCA TMPHUMCEHCHUEM TpPaJUIIUOHHBIX
MEXaHHUUYECKHX CHOCO00B OoOOramieHus, YyTo U3-3a IOBBIIIE-
HUSL JIOJIU TPYAHOOOOTaTUMBIX PYH B JOOBIUE MUHEPAIBLHOIO
CBIpbSI He 00eCIEUNBaIOT JOCTIKEHUS BBICOKUX IIOKa3aTenen
C TOUKU 3PEHUS U3BJICUCHUS MOJNE3HBIX KOMIOHEHTOB B KOH-
IEHTPaTaX M KOMIUIEKCHOTO HCIIONb30BaHUS pyx. C Ienbio
MHTCHCHBHOTO Pa3BHTHSA OTPACIH IIEPepadOTKU ITOIE3HBIX
HCKOMAaeMBIX, HEOOXOMMMO B MPAKTHKE OOOTAICHHS MHHE-
PaITbHOTO CHIPBS IMMPOKO BHEAPUTH KOMOMHUPOBAHHBIE TEX-
Hosorndeckue cxeMbl. OCOOEHHO MEePCIEKTHBHO BKIIIOUCHHE
OMOTEXHOIOTUYECKUX IPOIIECCOB, YTOOBI PEIINTh 3a0auH OT-
paciu - pacuupeHus 6a3bl epepaboTKU ChIPbsl, HHTCHCU(HU-
Kallui KOMIIJICKCHOCTH €€ HCIOJIb30BaHUA, YIYYIICHUS DKO-
sorndeckoil cutyanuu. C 3TOH TOUKU 3pEHUS PACCMOTPEHbI
[EPCIEKTUBbI IPUMEHEHNSI KOMOMHUPOBAHHBIX TEXHOJIOTUYeE-
CKHMX CXEM — BKJIIOUEHHEM B HUX T'HAPO U OMOMETaLTypruye-
CKHX IPOLECCOB I NepepabOTKU 1ILUIAMOB U XBOCTOB 000-
ramenust TkuOynbekux yriaeit 1 MagHeyIbCKUX CyIb(QUIHBIX
30JI0TOCOZICPIKAIINX Py, TPYTHOOOOTaTHMBIX MAapraHIEBBIX
pyn UnaTypcKoro MECTOPOXKICHUS M IILIaMOB OOOTAIICHUS,
XBOCTOB oOoraieHus Yopackux 6apuToB U TPaXUTOB ACKaH-
CKOTO MECTOPOXKICHHS.
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KAKULIA J., ARABIDZE 7.,

KARTVELISHVILI L., CHOCHIA L.,

GURULI T.

PERSPECTIVES OF INTENSIFICATION OF
GEORGIAN MINERAL RESOURCES
COMPLEX ENRICHMENT WITH
APPLICATION OF COMBINED TECHNOLOGI-
CAL SCHEMES

Primary proccessing of mineral raw materials in Geor-
gia is mainly produced using traditional mechanical meth-
ods of enrichment that due to the increase of the share of re-
fractory ores in the mining of minerals do not achieve high
performance in terms of extraction of useful components in
concentrates and complex use of ores. For intensive devel-
opment of processing industry of minerals, it is necessary
in the practice of mineral benefication widely implement
the combined technological scheme. Especially promising
the inclusion of biotechnological processes to solve in-
dustry challenges - broadening the base of raw materials,
intensify the complexity of its use, improve the environ-
mental situation. From this point of view the perspectives
of the use of combined technological schemes — including
hydro - biometallurgy and processes for processing sludge
and tailings of Tkibuli coal and Madneuli sulfide gold ores,
refractory manganese ore deposits of Chiatura and slimes
benefication, tailings Chordi barito and trachytes of Hasan-
skogo field.
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WATER SUPPLY FROM SUBSURFACE (GROUND)
WATER FOR OBJECTS LOCATED ON TEMPO-
RARY DISLOCATION PLACES IN FIELD CONDI-
TIONS

The article reviews water supply from subsurface
(ground) water for objects (military groups, expedi-
tions, tourist centers, etc.) located on temporary dis-
location places in field conditions; particularly: rec-
ommendations for defining the locations, schemes
and equipment; for calculation of water consumption
from the bore; and for arranging water supply and
consumption points and their exploitation.
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CUIATA3E B.A., MAXAPAJI3E JLH.,

JUOKAHI'HJ3E M.B., CTEPAKOBA C.H.
BOJAOCHABXEHUE U3 NOA3EMHbIX
(I'PYHTOBBIX) BOJ OBBEKTOB, PASMEIIEH-
HBIX B MECTHOCTSIX BPEMEHHOM JUCJIO-
KAIIMU B ITOJIEBBIX YCJIOBUAX

B cratee paccMOTpPEHBI BOIPOCHI BOAOCHAO:Ke-
HHUA U3 NOJA3EMHBIX (I'PYHTOBBIX) BOJ OOBEKTOB, pas-
MEIIEHHBIX B MECTHOCTAX BPEMEHHOU JUCIOKAIUU B
IIOJIEBBIX YCIOBUAX (BOMHCKHUX I'PYIIIHPOBOK, JKCIIe-
AU, TypOa3s U T.J.) B YaCTHOCTH: PEKOMEH/IALINH 11O
BBIOOPY UX MECT, CXEM H CPEJCTB JUIA UX OCYIIeCTBIIe-
HHA; II0 pacueTy fe0uTa (pacxona) BOAbI U3 CKBAKUH;
IO YCTPOMCTBY IIYHKTOB BOJOCHAOKEHHUA, BOJOPa30o-
Pa ¥ UX 9KCIUTyaTAIUu.
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NOZADZE G., PATARAIAD.,

KARTVELISHVILI A., TSOTSERIAE.,
MAISURADZE R.

PROSPECTS OF DEVELOPMENT OF CABLE
CARS IN GEORGIA AND SECURITY ISSUES
RELATED TO THE EUROPEAN STANDARDS

The article analyses the state of the fleet of passenger
ropeways and trends of development of cable transport
in Georgia. Showing technical rules on security and
mandatory European regulations, which are necessary
for the production and operation of cableways in EU. The
issue of responsible services and a list of actions, that are
necessary for the harmonization of technical regulations in
Georgia with the relevant EU legislation are discused in
the article.
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chanical/cableways/index_fr.htm

3. http://ec.europa.eu/growth/single-market,

european-standards/harmonised-standards
cableways/index_en.htm

HO3A/3E I'Y., ITATAPAS J1.H.,
KAPTBEJIMIIIBUJIA A.3., HOLHEPHUS E.I1I.,
MAUCYPAJ3E PT.

HEPCIIEKTUBbBI PABBUTHUSA KAHATHBIX
JAOPOT B I'PY3UH U BOITPOCHI
BE3OITACHOCTHU CBA3AHHBIE C
EBPOINEMICKMMHW HOPMAMHA

B  crartee
MaCCa)KUPCKUX KaHATHBIX JOPOT M TEHICHIMH pPa3BUTHSA
KaHaTHOTo TpaHcnopra B [ py3uu. ITokazaHnel TeXHHUUYECKHE
MpaBWJia 0 BOIIpPOCaM OE30MaCHOCTH M 00S3aTeNbHBIX
€BPOIEHCKHUX KOTOpble ~ HEOOXOAMMBI IS
YAOBJIETBOPEHUS MPOU3BOJCTBA U IKCILTyaTallui KAHATHBIX
mopor B EC. OGOGcyxmaercs BOMpPOC OTBETCTBEHHBIX
CItyx0 ¥ IepeueHb AEHCTBUH, KOTOpbIe HEOOXOIUMBI [UIs
TapMOHHM3AIMN TEXHWYECKHX pErIaMeHTOB B I[py3mum c
COOTBETCTBYIOIINM 3aKoHOaTenscTBoM EC.

AHAJIU3UPYETCA COCTOSAHUEC rnmapka

IIpaBuI,
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VTOKT. TEXH.HAYK [IEPBOB K.M.}

YITPOYHEHMA

VTOKT. TEXH.HAYK, ITIPO®ECCOP MAXAPA/I3E JI.H.,

VTOKT.TEXH.HAYK, ITIPO®ECCOP I'ABAIIIEJIN JI.H.,

CTEPJAKOBA C.H1.

MATHUTHO-UMITYJIbCHAA OBPABOTEA JETAJIEV TOPHBIX MAIIIVH C LIIEJIBIO X

YK 620.179.7:621.7 /9

Bcmamuvepaccmompen 60npocmazHumno-umny1bCHol
o6pabomxu (MHO) demaueii zoprovix mawu c yesvio
ux ynpounenus. Cywpocms smoit HO60U, MAZHUMNHO-
UMIY.ACHOTL MEXHOA0ZUL COCIOUM 6 MOM, HIN0 Npu
MAZHUMHO-  UMNYALCHOM  6030elicmeun  éeuecmao
usmensem ceou usuueckue U MexaHuueCKue
ceoticmea, wmo docmuzaemcs 3a cuem HANPAB.ACHHOL
opuenmayuu ceobodnbix anexmponoe eeujecmea
eHewHUM noaeM, eécredcmeue wexo yeeaunueaemcs
mento- u  asexmponposodHocmvy  Mamepuana
demaeii 20pnbix mawun. B mecmax xonyenmpayuu
OCMAMOUHBIX UAU  YCMANOCMHBIX  HANPAKEHU,
COAIAHHBIX € mexnoaoueli  mpouseodcmea,
o6pabomxu uau Ixcnayamayuu demasu, mensoma,
naeedennan npu MHUO euxpeevivu moxamu,
Yacmuuwno  yMmenvuiaem  U3buIMOUHYI0  IHep2I0
COCMABAIOWUX Khpucmarrumos u 3epen cmpyxmypot
00pasya ocobenHo 6 30He KOHMAKMA HANPANKEHHBIX
yuacmxoe. Murpocmpyxmypa cnaasa ysyvuwaemcs
6 mevenuu 0,01-1,0 c, a euxpeeoe mazrnummoe nose
obycraenueaem 6oaee paeromeproe oxaaxdernue.

1. IPEACJIOBUE

MarauTHO-UMIY/IbCHAA (MHNO)
MIPEJCTABIAET COOOU KOMIUIEKCHOE BO3JCHCTBUE
Ha MaTepUa/l MArHUTOCTPUKIMOHHBIX IIPOLIECCOB U
MeXaHUYeCKUX Je(dOopMaIuii, TEIUIOBLIX U 3JIEKTPO-
MarHUTHBIX BUXPEBBIX IIOTOKOB, JIOKAJIM30BAHHBIX B

06paboTka

MECTaX KOHIIEHTPAIMX MAaTHUTHOTO MOTOKA, & TAKKE
CHUCTEMY IIPOLIECCOB, HAIIPABJIEHHO OPUEHTUPYIOUX
«CIUH-XapaKTEPUCTUKU» BHEIIHUX 3JI€KTPOHOB aTO-
MOB ME€TA/UIOB IOTPAHMYHOM 30HBI KOHTAKTa 3€pEeH
(meperpy:keHHOro ydacTka Kpuctauiura). CyTs 9Ol
TEOPUU 3AK/II0YAETCA B CJIeyIoleM: IIPU IlepeMelle-
HUM JIeTaIU B IIOJIOCTU COJIEHOU/IA, BCIEICTBIE HEOI-
HOPO/JHOM KPUCTALIMUYECKON CTPYKTYPHI, B HEW BO3-
HUKAIOT BUXPEBBIE TOKHU, KOTOPBIE OOYC/IABIUBAIOT
MarHUTHOE I0JI€ U JIOKa/IbHble MUKpoBuxpu. OHu, B
CBOIO OUEPE/Ib, HArPEBAIOT YIACTKU BOKPYI KpUCTAJI-
JINTOB HANPAKEHHBIX OJIOKOB M HEOJHOPOJHOCTEMN
CTPYKTYphl MeTa/ula. 'palueHT TeIuIoBoro moToka
NP MarHUTHO-UMIIYJIbCHOM 0O6paboTKe TE€M BBHIIIE,
yeM MEHee OJHOPO/JHA MUKPOCTPYKTypa MeTasuia. B
MECTaX KOHIIEHTPAIUM OCTATOUHBIX U YCTATOCTHBIX
HaIPAKEHUN, CBA3AHHBIX C TEXHOJIOTUEN IIPOU3BO/-
CTBA 0OOPAOOTKHU UJIU IKCIUTyaTalluU 1€ Ta/IU, TETUIOTHI,
HaBeJIeHHAA IPU MarHUTHO-UMIIYJIbCHOM 00paboTke

BUXPEBBIMU TOKAMH, YACTUYHO YMEHBIIAET U30bITOY-
HYIO 9HEPI'UIO COCTABJIAIUX KPUCTA/UIUTOB U 3€PEH
CTPYKTYPHI 00pasna, oCOOEHHO B 30HE KOHTAKTA Ha-
HNpAKEHHBIX y4acTkoB. KpoMe Toro, Buxpepoe Mar-
HUTHOE I10J1€ 00YCIABIUBAET OOJIee paBHOMEPHOE €€
oxnaxaenne. OJHOBPEMEHHO C TEIJIOBBIMHU IIPOIIEC-
caMu, 3a CYET UMIIYJIbCHOI'O MAarHUTHOIO II0JIA, B Me-
Ta/Ule IPOUCXOJUT IOJAPHAA OPHEHTALUA CIUHOB
JICKTPOHOB ATOMOB, PACIIOJIOKECHHBIX B OOTACTH
KOHTaKTa KPHUCTAUTUTOB M 3€PEH CIUIAaBOB, BCJIE-
CTBHE YEro YAy4IIaloTCA MEXaHWYECKHE CBOMCTBA
Mmatepuata. Ilpu aTom Jgetass B MarHUTHOM IIOJIE
IIOABEPraeTCA «<BUHTOBOMY CKAaTHIO». BosHukaomue
JIEKTPOJUHAMUYECKUE CUJIbl YACTUYHO YIUIOTHAIOT
KPHUCTA/UINTHI METAJUIA, BCIEJCTBUE YETO CHIKAIOTCA
KOHII€HTpAUHNH HapsAKeHuH. B ctanu ymeHbiaeTca
U30BITOYHAA SHEPrUA, CHIDKAETCA KOHLEHTPAUA
HAIPAKEHUH, BCJIEACTBUE Yero YIYYIIAloTCA MeXa-
HHUYecKkue cBorictsa. Hanpumep, npu B3auMoBo3ge-
CTBUU TPYIIUXCA IIOBEPXHOCTEN B IOBEPXHOCTHOM
CJIO€ CHIKAIOTCA PACTATHBAIONINIE HANIPAKEHUA, YBE-
JINYUBAIOTCA YACP;KUBAIOIINE CMA30YHBIA MaTepHast
HAIPAKEHUA, BO3PACTACT AUCIIEPCHOCTH OIOKOB MO-
3aMKHU IIOBEPXHOCTHOTO CJIOA METAJUIA, IOBBINIAETCA
3aKpeIVIeHHEe B IIOIPAHMYHOM C(JIO€ JIETHMPYIOIIHUX
anemeHTOB. IIpyn 3TOM MOBHIIAETCA TEIIONPOBO-
JHOCTH MaTepPHUa/a, yBeJINYUBAETCA CKOPOCTh OTBOJAA
TEIUIOBBIX IIOTOKOB IIPH SKHAKOCTHOM OXJIAKIEHHU,
BO3pACTAET HOJAPHU3ANUA OPTAHNUECKUX KOMIIOHEH-
TOB CMA30YHOI'0 MaTE€PUAIIA, YBEJIMYNBAETCA aAre3usa
CMA30YHOr0 MaTepHaIa Ha META/UIMYECKOH IOBEPX-
HOCTH H YCKOPAETCA OTBOJ TEIUIOTHI U3 y3/I0B Tpe-
aHus [1].

IIpo6reMa MOBBIMEHNA CTOMKOCTH M JOITOBEY-
HOCTH TOPHOTO ITOPOJOPA3PYIIAIONIET0 HHCTPYMEHTA
OUYUCTHBIX ¥ IIPOXOTYECKUX KOMIUIEKCOB, CTPYTOBBIX
1 GYypPOBBIX YCTAHOBOK, IIAPONICYHBIX JOJIOT, 3yObEB
KOBIIEH 9KCKABaTOPOB U T.J., PABHO KaK U JETaJICH
9THX MAIINH, OCOOEHHO OCTPO BCTATA B IOC/ETHHE
TOZIBI B CBA3H C PE3KUM UX YIOPOKAHUEM.

IIpuMeHAEMEIE B HACTOAIIEE BPEMA Pa3JINIHBIC
CITOCOOBI U CPEJACTBA MOBHIMICHUA PECYPCa TOPHBIX
MTOPOZOPA3PYINAOIINUX  HHCTPYMEHTOB (cmeru-
aTbHAA TEPMOOOPAOOTKA, HANMIIEHHE, HCKPOBOE
JIETUpPOBAaHME, ja3epHada oOpaboTka U T.J.) ABJA-
IOTCA BEChbMa JOPOTOCTOANIMMU U HE ITI03BOJAIOT
cymectseHHo B 1,2-1,5 pa3sa moaHATh MX 9KCILIya-
TAIFIOHHBIE TTOKA3aTEJIN B YCIOBHAX FOPHOTO MPO-
n3BoACTBA. V3 MHOIHMX TEXHOJIOTUM, KOTOPBIMHU
pacronaraeT B HAcCTOAINIEE BPEMA IPOU3BOJCTBO,
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0COOBINl MHTEpPEC NPEACTABAAIT (PU3MYECKUE Me-
TOJBI YIIPOYHEHMA, B YACTHOCTU, METO/JBI MArHHUT-
HO-UMIIyJIbCHOU 006padorku (MMO) BeI3BIBalOHIUE
HeoOpaTUMbIe CTPYKTYpHBIE M3MEHEHHA B oOpada-
THIBAEMOM MaTtepuasie [2].

B Toxke BpemaA 3(PpPEKTUBHOCTH TPAAUIIOH-
HBIX METOJIOB YIPOUYHEHHA MOKET OBITh 3HAUUTEIb-
HO noseimieHa npu npumesennu MHO, gro xopomio
BU/THO TIO JJaHHBIM, IPUBEICHHBIM B TabauIe 1.

Tao/mua 1

INospnmenne 3¢ (PeKTHBHOCTH HEKOTOPBIX METO/I0B TPaJUIMOHHOI0 YIPOYHEHHA U 3aIuTa
MOBEPXHOCTEH JeTajlell FOpPHBIX MallliH NpHu npuMmenesnn MO

Cnoco6 ynpouneHus MHO, %
OxcumpoBaHue 30-40
®ocdaruposanue 25
XpoMupoBaHue 40-50
Huxenuposanue 65
Bopuposanne 40
OIEKTPOUCKPOBOE JIETUPOBAHUE 80
ITnasmeHHOE HAMBUICHUE 70
HuTponemenTanusa 30
Juddysnonnoe xpomupopaHue 40-50
O06paboTKa B3PBIBOM 65-70
IIpokaTeiBanme 40
Haxren 25-30
3akajka U30TepMUYECKasA 45
3aKa/IKka cTyneHJaTas 35
3akaika ¢ 06pabOTKOM X0IOA0M IIpU Temieparype t = - 270°C 50-60
Tepmomexanuydeckas 06paboTka 70-80

2. CYIIHOCTD TEXHOJIOI'MH

CymiHOCTH HOBOM TEXHOJIOTMH MAarHUTHO-UMITY/Tb-
CHOTO YIIPOYHEHUA COCTOUT B TOM, UTO IPU MarHMT-
HO-UMITYJIECHOM BO3/JI€HICTBUU BEIIECTBO U3 KOTOPBIX
U3TOTOBJIEHBI JETATN TOPHBIX MAIIMH U3MEHAET CBOU
(pusnyeckue u MeEXaHMYECKUE CBOMCTBA. Y IydlleHUe
CBONCTB y (PEPPOMArHUTHBIX MaTEPHA/IOB, IPOIIE-
mux MHO, nocturaercs 3a c4eT HapapJIeHHOM OpU-
€HTAIlUU CBOOOJHBIX 3TEKTPOHOB BEIIECTBA BHEII-
HUM TI0JIeM, BCJIE/ICTBUE YETO YBEIUUUBACTCA TEILIO-
U 9JIEKTPONPOBOJHOCTb MaTepHasa JeTalu.

B3aumozeiicTBue MarHUTHOI'O UMITY/IbCHOTO ITOJIA
C JIETATBIO U3 TOKOIPOBOJAIIEIO MaTepuasa IPOC-
XO/AUT TEM WHTEHCHBHEE, YeM BBIIIEC CTPYKTypHAA U
9HEpreTUYeCKas HEOAHOPOJHOCTh BemecTsa. Ilos-
TOMy, Y€M BBIIIE KOHIIEHTPAIUA IOBEPXHOCTHBIX U
BHYTPEHHUX HANPAKEHUN B META/THIECKUX JETAIAX,
TeM OOJIbIIE BEPOATHOCTD JIOKATBHON KOHIIEHTPAITUN
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B HUX MUKPOBHUXpEN BHEIIHEro IMoJiA, KOTOphle Ha-
IPEBAIOT YUYACTKU BOKPYI KPUCTAUIOB HAIPAKEHHBIX
G/I0KOB U HEOJJTHOPOIHOCTEH CTPYKTypHI MeTasLIa. I'pa-
JIUEHT TEIUToBOro noroka npu MMO Tem BbIlIe, yeM
MeHee O/[HOPO/IHA MUKPOCTPYKTypa MeTaLia [3].

B MecTax KOHIIEHTpAIMM OCTATOYHBIX WU YCTa-
JIOCTHBIX HANPAKCHUH, CBA3AHHBIX C TEXHOJIOTHEN
MIPOM3BO/ICTBA, OOPAOOTKH WM IKCIUTyaTallUd JeTa-
JIU, TeTIoTa, HaBeAeHHaA npu MHMO BuxpeBBIMH TO-
KaM{, YaCTHYHO YMEHBIIAECT H3OBITOYHYIO SHEPTIHIO
COCTABJIAIONINX KPUCTAUINTOB WM 3€PEH CTPYKTYPHI
ob6pasia 0OCOOEHHO B 30H€ KOHTAKTA HAIPSKEHHBIX
y9acTKOB. MUKPOCTPYKTYpa CIUIABA YAYUYIIACTCA B Te-
geguu 0,01-1,0 c.

Kpowme Toro, BuxpeBoe MarHUTHOE IT0JIE O0yC/IaB-
nuBaeT 6071ee pAaBHOMEPHOE OXJIAKICHHE JICTAITH.

CKasaHHOE BBINIEC OJATBEP;KIACTCA PE3YIBTaTAMU
MPOBE/ICHHBIX UCTIBITAHUM, ITPE/ICTABICHHBIX B TA0/IN-
e 2.
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Taomma 2

HN3smeneHne HanpsKeHui B MaTepHajiaX H HHCTpymMeHnTax npu MO

HNHCTPYMEHTA

Marepuansl odpasia H3meHeHUE HAIPAKEHUN B 30HE
koHTakTa npu MUO, %

HM3meHneHue HaNIpAKEHUN B 30HE
KOHTaKTa IIpH TepMoobpaboTke, %

Crans Y18A 15 80
Cranb Y129 20 74
Pesupl crans Y8A 15 74
Pesnpl ctans Y12A 19 78
P6Hb5 12 72
Ceepio ctans P6MbS 10 80
Pesern crutas BK6 20 75
Pemxymmit ”HCTPyMEHT ¢

MEXaHUY€eCKUM KpPEeIUIEHHEM 25 84
TBEPAOCIUIABHBIX IIJIACTUH

CrutaB BK6 12 75
Kom6uHuposaHHbIe (pe3b 20 70

B Tabmune 3 npuseseHbl HEKOTOPble (PU3NUECKHE U MEXAaHUYECKUE XAPAKTEPUCTUKU
TBEP/ABIX CIUIaBOB, npoueamux MHO.

Taomua 3

HexoTopsle ¢pu3ndeckne 1 MeXaHAYeCKHE XapaKTePHCTHKH TBEPbIX CIUIABOB 0e3
00paboTKHu (3Ha4YeHH:A B yucuresie) u npu MO (3HaueHusa B 3HaMeHaTeJIe)

Mapkxka Teepaoro Koappunuent TemonpoBOIHOCTS, Y nenbHas IIpenen
CIUIaBa TeIUIoNepe1adHn, Br/m -K TEIUIOEMKOCTD, IIPOYHOCTH IIpU
Br/Mm? -K Jx/ kr -K nsruoe, MITa
1 2 3 4 5
BK4 4.8/4.7 66.0/66 56/61 1310/1450
BK6 5.2/5.1 69.0/76 62/64 1480/1700
BKS 5.6/5.4 70.0/80 70/75 1560,/1830
BK10 6.2/6.0 75.0/80 65/71 1730/1980
BK12 7.0/6.5 77.0/82 69/79 1950,/2300
T30KR4 7.2/7.0 38.9/46 25/30 910/980
T15K6 6.8/6.3 20.4/28 28/32 1150/1310
T14K8 5.9/5.6 19.2/26 31/36 1300,/2300
T5K10 6.4/5.5 22.9/25 33/40 1360/1540
TT8K6 7.6/6.8 28.6/34 29/31 1200/1350
TT10K8 7.8/7.0 31.4/34 34/38 1500,/1800
TT20K9 8.5/8.0 48.7/51 39/43 1350/1560
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Beneacreue ynyamenua semecrsa nociae MHO cy-
HIECTBEHHO B TOM, uTo 1,5-2,0 pasa camsxaercsa koaddu-
LUEHT TPEHUA — CKOJIbKEHUSA PEKYIIEr0 NHCTPYMEHTA
NpU CBEPJICHUH, TOYECHUHU, (PPE3ePOBAHNH KOHCTPYK-
LIUOHHBIX CTAJIEH, UYTO MO3BOJIAJIO MOBLICUTE CKOPOCTh
06pabOTKU MaTEpUAIOB O€3 ITeperpeBa NHCTPYMEHTA.

Jna ppamarmomuxca JeTaled FOPHBIX MallUH M3
cranet 40X, 30XI'CA, 3X13, XBI' u apyrux npu MO

KO9(p(PUUUEHT TPEHUA HHCTPYMEHTA YMEHBIIAETCA
B 1,5-2,5 pasa. Ilpu sTOM MOBBIMAETCA TEMJIOIPOBO-
JIHOCTh MaTepUaIa MHCTPYMEHTA, YBEJTMYUBACTCA CKO-
POCTh OTBOZA TEIUIOBBHIX IIOTOKOB IPH KUJKOCTHOM
OXJIAK/JCHUH, YBEIMUYMBAETCA aAre3usa CMa304HOIO
MaTepuaJa META/UIMYECKON MOBEPXHOCTH U YCKOPA-
€TCA OTBOJ TEIUIOTHL U3 y3/10B TpeHuA. Bce sTo moj-
TBEP/KJAETCA JAHHBIMU, IIPUBEACHHBIMU B TaOmuue 4.

Ta6mua 4

HN3meHeHne 10Ir0BEYHOCTH PabOTHI y3/I0B TOPHBIX MAIIMH, PACX0/a CMa309HOTO
MaTepHaJia, 4acTOThI BpameHusa Bajia npu MO

Mapxka cranu JloiroBeYHoOCTH Pacxoz Konebanusa saia, CT
padoTHI y31a, CMa309HOTO Ocenmic VIIOBLIC
MecAL MaTepuasa, KT
45 120 8.5 85 70
40X 125 8.0 88 70
30XT'CA 150 8.5 80 80
35XT'P 155 9.0 80 70
38XM 150 9.0 80 80
65 136 8.5 75 60
70 140 9.0 80 50
12X13 125 8.0 90 90
P6Mb 118 8.0 85 80
P9 128 8.3 80 80
P18 135 8.5 80 80
P9®5 130 9.0 80 80
BK3 118 9.0 80 80
BKS8 120 8.5 80 80
T15K6 138 8.0 80 90

3. OBOPYJOBAHMUE V1A MO

s mpouspojctea padotr no MMO uncTpymMeHTa

48 ,HeTaIICfI TOPHBIX, KaMHCO6pa6aT])IBaIOIJ_[I/IX
48 AOPOKHBIX MalluuvH, CO31aHbI MOOWJILHBIE
IIPOMBIINIJIEHHBIC YCTAHOBKHA <<Mal"HI/ITpOH>>

COCTOAIINE U3 CUJIOBOTO OJIOKA, 6/I0Ka 9JIEKTPOHHOTO
yIIpaBJIeHUA, KOMIIBIOTEPA C HAOOPOM KOHKPETHBIX
nporpamMm o6pabOTKH U3/Ie/IUi, HA0OPa COJIEHOU/I0B.
KoHcTpykimA cosmeHOMIa, €ro pasMepsl M Macca
OIIPE/ICAIOTCA COOTBETCTBYIOITUMUI 3aa4aMu
KOHKPETHOTO U3/e/IUA U TPeOOBAHUA OTPEOUTEIA.
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4. OBJIACTDb IITPUMEHEHUA
TEXHOJIOTUM MO

IIpenaraemaa Texnonorus MKMO npuMmeHuma
JUIAL TIOOOTrO YIPOUYHEHHA PEKYIIETO HHCTPYMEHTA
OUYUCTHBIX M IIPOXOMYECKUX KOMOANHOB, CTPYrOBBIX
U OypOBBIX YCTAHOBOK (PEe3I[bl, KOPOHKH, INAPOUYHBIE
JIOJIOTA U T.J.), OCHAIICHHBIX IUIACTUHAMU TBEPIOTO
€CTECTBEHHBIMH U HCKYCCTBEHHBIMU
IMa3aMH, I[eJIbHOCTATBHOTO HHCTPYMEHTA.

YcranoBka Ipe/Ha3HAYEHA TaKKe JUISA
YIPOUYHEHUA METATIO0- U JIePeBOOOPAOATHIBAIOIIETO

CIIaBa,
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UHCTPYMEHTa (CBEP/IIO, METUUKH, IUIAIIKM, UL,
OPOTAKKUA U T.J.) /JUIA TOBBIIEHUA JOJTOBEUYHOCTH
JleTajlell TOPHBIX, JOPOKHBIX, CTPOUTE/NTBHBIX MAIIUH
U KOMILIEKCOB (3yOdYarble pefKH, IeCTePHHU, IITOKH,
THAPOIWINH/APKI, K/IAMAHBI, MOJIIUITHUKU, 3yObA
KOBIIIEH 9KCKABATOPOB U T.1.).

5. BBIBO/Ibl

Kak moxkasaim npoMBIILIEHHBIE
u HCC/IeJOBAHA, rnocJjie MMO
METAUIOPEKYIIETO  MHCTPYMEHTA
B 1,4-2,5 pasa, ropHOro pexkymero u OypOBOTO
uHctpymMeHnta B 1,5 — 3.5 pasa. IlpuobperenHsie
CBONICTBA COXPAHAIOTCA 10 MOJIHOIO U3HOCA U3JETNN.
Kpome ToOro, mposeseHHBINI PEHTTEHOCTPYKTYPHBIN
aHWIN3 Pa3/IMYHBIX MAaTepHUaIoB Iokasal, uro MO
BeJeT K U3MEHEHUIO B KapOuaAHOU (pase (IIPOUCXOAUT
ayCTEHUTO-MAPTEHCUTHOE IPEBPAICHHUE) .

Takum o6pasom, MHMO MeTa/u10B BexeT K
YCTPAaHEHUIO I'PyOOM HCXOAHOM CTPYKTYPHI, IpUUYEM
JacTh KapOWJa pacTBOPAETCA, OCTaJbHAA YaCTh
CO3/I2€T MEJIKO3EPHUCTYIO CTPYKTYPY,
TEM CaMbIM BBICOKYIO IPOYHOCTH M H3HOCOCTOMKOCTE.

JocturayTsiii 3peKT Npu UCIBITAHUE TOPHOTO
u META/UI000PabaTHIBAIOIIETO UHCTPYMEHTA
00yCJIOBIEH TEM, UTO:!

— MOBBIIIAETCA 00IaA MPOYHOCTD U3/1ETHA;
— MOBBIIIAETCA YCTAIOCTHAA IPOYHOCTH;
— yMEHBINAIOTCA  OCTATOYHBIE TEPMHUYECKUE

HATPAKCHNA;

UCIIBITAHUA
CTOUKOCTH
HOBBIIAETCA
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—He Teperpes  M3/eIusAd
BCJIE€ICTBUE Kos(pPpunuenra
TEIIONIPOBOAHOCTH HHCTPYMEHTA WU JETANIH;

—nocsie MO ymensmaeTcs B 2-3 pasa CKOPOCThb
pOCTa MHUKPOTPENIUH TPYIIUXCA IOBEPXHOCTEN,
B y37aX TPEHHUA - CKOJbKECHHA IPOUCXOAUT
MarHUTHAsA  I[EMEHTAIMA  MHUKPOTPEIIUH U
yAydIIaeTCA  MarHUTHAsA  cMaska  pabodert
MOBEPXHOCTH MHUKPOKO/UIOUJHBIMU MPOAYKTAMU
M3HOCA MATEPUAIOB JETATH WX U3/IETUA.

MIPOUCXOAUT
MOBBINICHUA

Ob6pasno  roeopsa, MMO  «BbUIEYHBAET»
«OOoBHBIE»  AeTanu  (HEIpPAaBWIBHBIA  BBIOOP
UCXOJHOTO Marepuajga, €ro HHU3KOe KadecTBo,
HapyIIeHue PEKUMOB  TEPMOOOPAOOTKU u

TEXHOJIOTUH OOpaOOTKH) U IIOATOTABJIHMBAET €r0
K Oosee 3(P¢PEKTUBHOMY U JUIUTEIBHOMY CPOKY
9KCILTyaTalluH.
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MAKHARADZE L., GAVASHELI L.,

STERYAKOVA S.
IMPULSE-MAGNETIC TREATMENT OF
MINING MACHINE DETAILS FOR THE

PURPOSE OF THEIR STRENGTHENING

The issue of impulse-magnetic treatment
of mining machine details for the purpose of their
strengthening is reviewed in the article. The idea of
this new, magnetic-impulse technology is that during
magnetic-iimpulse impact on a substance its physical
and mechanic characteristics are changed which is
achieved by the orientation directed at the external
field of free electrons of the substance resulting in
increasing the thermal and electrical conductivity of the
mining machine detail. In places of residual or fatigue
stress concentration, which are associated with the
detail production technology or their treatment and
operation, the heat predetermined by the hurricane-
induced flows of impulse-magnetic treatment partially
reduces the excessive energy constituting the sample
structure grains and crystallites, particularly in the
zones of stressed sections. The alloy microstructure
improves within 0.01-1.0 seconds while the hurricane-
induced magnetic field predetermines more equal
cooling of details.
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KUNCHULIAT., KHITARISHVILIYV.,,
MAISURADZE A.

EFFECTS OF BACTERIA CONTAMINATED
DRILLING FLUIDS ON CORROSION
PROCESS DURING DRILLING
OPERATIONS

The paper deals with the corrosion effects of an-
aerobic bacteria contaminated drilling fluids on drill
pipes, casing and drill bits in a wellbore. Anaerobic
bacteria grows in water-based fluids in an anaerobic
environment, such as confined reservoirs. Anaerobic
bacteria may reduce sulfate ions to sulfide ions which
combine with hydrogen to form hydrogen sulfide.
Hydrogen sulfide can cause the drilling fluid to be-
come corrosive and accelerate corrosion process in a
wellbore. The best method for prevention of bacterial
problems is to treat the makeup with a biocide or bac-
tericide and maintain adequate levels in drilling fluids
susceptible to biodegradation.

KYHUYJIUA T.C., XUTAPUIIBUJIK B.J.,
MAHUCYPAJBE ALT.

BO3JEHCTBUE BYPOBBIX PACTBOPOB
3ATPA3HEHHBIMUA BAKTEPUSIMHA HA
KOPO3HMOHHBIX MTPOLECCOB ITPU BYPEHUN
CKBAKHNH

B craree paccmarpeiBaeTcs Bo3IeiicTBHE OypOBBIX
PacTBOpOB, 3arps3HEHHBIMH aHA’POOHBIMH OaKTEPHSIMH,
Ha KOpO3WI0 OYypHIBHBIX, OOCAIHBIX TPYO W MOJOTS.
AHas>poOHBIe OakTepuH Pa3MHOKAIOTCS B ITOMEIICHHBIX
3aKpBITBIX pe3epByapax B OypoBBIX pacTBOpax Ha
BOTHOW OCHOBE B OC3KHUCIOPOJHON cpene, KOTOPHIE
HOHOB cyndara IMepecTpOMBAIOT Ha HWOHBI cyiaduma u
9TH TOCJIEIAHBIE BCTYMAOT B PEaKIUHd C BOAOPOAOM H
00pa3yIoT cepoBoopo. bypoBbie pacTBOpEI copeprkamiye
CEpOBOZIOPO B CTBOJIE CKBAXKMHBI BBI3BIBAIOT KOPO3HOHHBIE
mporeccel. Jns yHWYTOXKEHHS OakTepuu JOOaBISIOT
OakTepunuAbl U OMOUMABI, KOTOPhIE HMPHOCTAHABIUBAIOT
pa3BUTHE KOPO3HOHHBIX MTPOIIECCOB.
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HATBERASHVILI G., BAKHUTASHVILI G., TKHELI-
DZE G., ABESADZE N.

METHODS OF DEFINITION OF WORKING CA-
PACITY MODERN EXPLOSIVES

In article laboratory methods of Gess and Trauzl
for definition of brisance and fugacity of explosive ma-
terials are considered and their estimation is given. It
is noticed, that brisance of explosive materials is ap-
peared only in immediate proximity to the explosion
centre where pressure and density of gases reaches
the maximum value. As to fugacity of explosives basic
parameters are heat and volume of gases allocated by
gas explosion. The polygon methods for definition of
working capacity, so-called “funneling”, “water dome”
and other methods, having significant lacks are consid-
ered. Taking into account the aforesaid in Laboratory
research- Blasting Explosive and technology of explo-
sion of the Institute of mines of G.Tsulukidze the new
method of definition of working capacity-Blasting
Explosive, based on definition of longitudinal defor-
mation of lead the cylinder under the influence of an
explosive impulse is developed and tested.
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MeTA/UIOB B pekax Mamasepa u Kasperyna, koTopsie

62 LI JIMm6ICN, Nz 2(37), 2016

AH Tpysun, t. 138, No3, Temucu, 1990. ¢. 173 -179.
4. bacaprun H. H., Cpanugze 3. C. I'pynmosoe
KOHIICHTPUPOBAHHE ME/JH, K//IMHUA, IMHKA M CBUHIA
B aHAIM3€ NPHUPOJHBIX U CTOYHBIX BOJ. 3aBOJCKAA
nmabopartopus, T. 59, Ne2, Mocksa. 1995. c. 459 - 465
5. 3onoro I0.A. KoHumenTpupoBaHue IpHu
oIIpe/ie/IEHUI MUKPOIEMEHTOB. Y CIIeX! XUMHUH, T. 49,
Neo7, Mocksa, 1980. c. 1289-1311.

6. Macoenosal’. B., Caseun C.b. Xenaroo6pasyomue
cop6entsl. Hayka, Mocksa, 1984. 173 c.

cBs13aHbl ¢ MaJHEYIBCKUM MEIHO-KOIBUEIAHOBBIM
MECTOPOKJIECHIEM. BpIABIEHA BBICOKAA CTENEHBb
3arpA3HEHUA B BO3JAyIIHOM  OacceiiHe  T.
Pycrabu. Msyueno Jlyxymckoe MeCTOpOKIEHHUE
MBIIIBAKOBBICTBIX PyA. YCTaHOBJIEHO, YTO  M3-32
OJIN30CTU TEPUTOPUU PYIHOIO MECTOPOKICHUA U
TOPHO — XHUMUYECKOTO 3aBOZa B OJHOM OacceuHe
U B IIOYBAX COJAEP/KAHUA MBIIbAKA HPEBOCXOJUT
31K, uro cBs3aHa C OOJBIIMMH  KOJUYECTBAMU
IIPOM3BOACTBEHHBIX OCTAaTKOB B 3TOM paiioHe. B
BU/JE PEKOMEH/JAINU PACCMOTPEHBI IPAKTHYECKUE
MEpPONPUATUA UIA  [OPEJOTBPAINECHUA  IPHUYNH
3arpA3HEHUA OKPY;KAOIIEN Cpebl.
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SVANIDZE Z., KAKHNIASHVILI L.,
OGBAIDZE SH

ENVIRONMENTAL MONITORING OF
SOME REGIONS OF GEORGIA

The paper presents the results of monitoring of some
regions of Georgia after hard toxic metals. These met-
als are basics pollutants ecosystem. The purpose of the
study of these metals is to assess the degree of con-
tamination vitally important ecosystems, the develop-
ment of practical measures for the rehabilitation and

guidance. The content of some heavy metals in rivers
Mashavera and Kazretula, which are associated with
copper-colchedane ore of Madneuli. It revealed a high
degree of pollution in the air basin of Rustavi. Has
been studied arsenic ores of Luchumy. Itis established
that near the territory of the ore deposit and Mining
- Chemical plants in the water pool and soil arsenic
content exceeds the MPC that is associated with large
quantity industrial residues in in this district. In the
form of recommendations proposed practical events
to prevent pollution of the environment.
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YIHIEPBA, MIPUYUHEHHOI'O
3KOJOT'MYECKUMU MMPOLIECCAMMU,
OKPYKXAIOIIEN CPEJE
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ESTIMATION METHODS OF ECONOMIC
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CAL IMPACTS

The paper reviews economic calculation of en-
vironmental damage caused by anthropogenic pro-
cesses. It is one of the first efforts with similar nature
in the practice of Georgian ecology. The paper gives
a methodology for economic calculation of environ-
mental damage resulting from ecological pollution.
It is hereby given the present literature information
about this subject along with our opinions.
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XBAJTATUAHU A. A., YUXPAJ3E H.M.,
XOMEPHUKH C.K., HAIUPALIBUJIN M.JI.
B3PBIBUATBIE BEIIIECTBA U
XUMHNYECKHUU CUHTE3

B crartee paccMOTpeHO 3Hau€HHE XHMHUYECKOTO
CHHTE3a B IPOLECCE MHCCIENOBaHUA U IPOHU3BOIACTBA
B3pPBIBYATBIX BEIIECTB; OXapaKTEPU30BaHO OJHO W3
BaXHEHIIMX HANpaBlIeHUM CHHTE3a — HUTPUPOBAHUE,
JaHbl KOHKPETHBIC THUINBI B3PHIBOB W  MEXaHH3MBI
COOTBETCTBYIOIIHX LIEMHBIX MIPOIIECCOB; pPeUb UIET, TAKXKE,
0 KOppEeJIALUN MEXy CBONCTBOM BEIIECTBA U CTPOECHUEM
€ro MOJIEKYJbl; PACCMOTPEH BOINPOC INMEPCHEKTUBHOCTU
UCIIONIb30BAaHMSI METOAOB CTPYKTYPHOH MOIU(HKAIMN
MOJIEKYT OOIIEU3BECTHBIX B3pBHIBUATHIX BEIIECTB, a
TaKXke — IPUMEHEHUS Pa3IMYHBIX KIaCCOB OPraHUYECKHUX
COEIVHEHUI JUIsI CHUHTe3a HOBBIX IpeACTaBUTENEH
Ha3BaHHBIX BEIIECTB.
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KHVADAGIANI A., CHIKHRADZE N.,
KHOMERIKI S., NADIRASHVILI M.
EXPLOSIVES AND CHEMICAL SYNTHE-
SIS

The review concerns importance of chemical
synthesis in investigation and production of explosives.
Nitration — one of the important synthetic methods is
described. The concrete types of explosion processes
and their chain mechanism are discussed. There is also
reasoning about correlation between substance properties
and the structure of its molecule. The article contains
consideration about perspectivity of using structural
modification molecules of well-known explosives, as well
as, application of organic substances of various classes, for
the synthesis of new explosives.
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ELECTROLYTICAL

MANGANESE DIOXIDE

The paper considers the substitution possibility of a
coarsely crystalline electrolytic manganese dioxide (EMD)
in the positive electrode of galvanic cells of the manga-
nese-zinc system for a finely crystalline EMD with differ-
ent percentages. The efficiency of the use of a dual catalyst
(hopcalite), based on EMD, when carbon monoxide (CO)
content in the air is above normal, is established. The op-
timal compositions of the finely crystalline EMD in glazes
and enamels are established as well. On the basis of the fine
EMD the paint, heat-resistant at temperatures up to 500°C,
is produced.
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LOSABERIDZE M.

DISTURBANCE OF AN
ELASTIC-PLASTIC HALF-PLANE
CAUSED BY THE PERIODIC
NORMAL LOAD

The article considers elastic-plastic equilibrium
of a half-plane using methods of the theory of analytic
functions. While on its boundary acts the normal
periodicload, the calculation formulas of a stress tensor
are obtained, which permits identification of maximal
stressed points and definition of the maximum
strain, as well as the trajectory of crack propagation
in inhomogeneous stress field. There is proposed
mathematical model, which permits calculation of a
stress function on the boundary of elastic-plastic body
in case of the specified periodic load.
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BO3MYIIIEHUE YIIPYTOIIJIACTUYECKOM
HOJYIIVIOCKOCTH, BBI3BBAHHOE
NEPUOJINYECKOM HOPMAJIbHOM
HATI'PY3KOM

B pabote paccMaTpuBaeTCcA yIPyromiacTu4eckoe
paBHOBECUE IOJYIUIOCKOCTU C  HCIOJIb30BAHHEM
METOI0B Teopuu aHanuTUYeckux ¢pyakuuii. Korna na
€e rpaHmle JeUCTBYeT HOPMAJIbHAA NePUOAUYecKasd
Harpyska, IIOJydeHBl (POPMY/IBI pacueTa TeH30pa
HAIPSKEHUA, KOTOPBLIE  IIO3BOJIAIOT  YCTAHOBUTh
MaKCUMa/JIbHO HAIPAKEHHbIE TOUKU U OIpPEAeTUTh
MaKCUMIbHYIO Je(OpMaluIo, a TAK:Ke TPAEKTOPHUIO
PACIpOCTPAaHEHNUs TPELUHBI B I10/1€ HEOJHOPOIHBIX
Hanpszkenuii. Ilpeanosxkena maTemaTudeckas Mo-
Jlelb, KOTOpPAsA MO3BOJAET BBIYUCIUTBL (PYHKIIUIO
HAIPAKEHUA Ha TPAHUILE YIPYroIUIACTUUECKOro Teja
B (JIydae 3aJaHHOM IIePUOJUIECKON HArPy3KU.
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CRITERIA OF SELECTION OF
PERSPECTIVE ALLUVIAL GEOLOGICAL
STUCTURE FOR SUPPLY OF URBAN
TERRITORIES OF ARID ZONE WITH
DRINKING WATER

The main criteria which are necessary for supplying
urban territories of an arid zone with drinking water are
represented and analyzed in the article. These criteria,
on their side, are defined on the basis of the forecasting
marks the selection of which depends on implementation
of the certain tasks set under the project. For example, it is
necessary to select different marks for hydropower, hydro
amelioration, urban development of territories, building
railway tunnels and roads, arragning high-voltage power
transmission line, harmonizing slope-related processes and
designing-constructing other type projects. Only discussion
of the forecasting marks on the basis of a detailed,
multilateral analysis stipulates envisaging and evaluating
formation and development of anticipating negative
processes which lays the foundation to high-qualification
selection of protective measures; this presents the basis of
the stability and reliable operation of the object. In our case,
the method of selection of a prospective alluvial geological
structure in the arid climate zone of the folded mountainous
region in Georgia is discussed. This method is based on
considering the forecasting marks.
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TEB3A/3E T.B., OMCAPALLIBUJIN I''T.,
JOPTKUINMAHU3E ®.H., BAPASALLIBUJIN 3.H.
KPUTEPUU OTBEOPA NEPCIIEKTUBHBIX
AJUTIOBUAJIBHBIX TEOCTPYKTYP
APUJHOM 30HBI 1151 IUTBEBOI'O
BOJOCHABKEHUSI TOPOJICKHUX
PAMOHOB.

B craree mnpeacTaBneHBl M NPOAHANIU3UPOBAHBI
OCHOBHBIC =~ KPHUTEpHH, KOTOPbIE HEOOXOAWMBI  JUIs
MIUTEEBOTO BOJOCHAOKECHUS apUAHBIX 30H TOPOACKUX
TeppuTOopuid. B cBOIO ouepens 3TU KPUTEPUH OIPEIETICHBI
Ha OCHOBaHHMH TPOTHO3HBIX MPHU3HAKOB, BHIOOP KOTOPHIX
3aBUCHT OT Ha0Opa KOHKPETHBIX 33J[a4 JUIs OCYLIECTBICHHS
mpoexra. Hampumep, g  T'UAPOIHEPreTUUECKOTrO,
THIPOMENTNOPATHBHOTO CTPOUTENBCTBA, Al ypOaHU3aun
TEPPUTOPUHN, JUIL CTPOMTENBCTBA KEJIE3HONOPOXKHBIX
TyHHEIEH M aBTOMOOWJIBHBIX JOpPOT, Il TNPOKIAIKH
BBICOKOBOJIFTHBIX ~ JIMHMH JJIEKTpoIepenad, a TakKxke
JUIs TapMOHM3allUU CKJIOHOBBIX IPOLIECCOB U JAPYIHX
BUJIOB NPOEKTUPOBAHUSI U CTPOHMTENILCTBA HYKEH BBIOOD
OTIMYHBIX JAPYr OT Jpyra TMPOTHO3HBIX IPH3HAKOB.
Tonbko 00CykAE€HNE AETATBHOTO, BCECTOPOHHETO aHATIHN3a
IIPOTHO3HBIX IPU3HAKOB IIPEAIONATaeT Y4YeT U OLICHKY
mpoueccoB (OPMHPOBAHMS M Pa3BUTHA OXHUAAEMBIX
HETraTUBHBIX IPOLECCOB, YTO SBISIETCS OCHOBOM My
BBIOOpPAa BBICOKOKAUECTBEHHBIX 3aIIMTHBIX Mep. JTO
JaeT OOBEKTy CTaOMIBHOCTh M HAJEeKHOCTh. B Hamem
Cllydae paccMaTpUBAETCSI METOA BBIOOpa MEePCHEKTUBHBIX
AJUIIOBUAIIBHBIX T€OCTPYKTYp apHIHON KJIMMAaTH4eCKOU
30Hbl TOPHO-CKJIAI4aTblX pPETHOHOB Ipy3uu, KOTOpBIH
OCHOBAaH Ha y4eTe MPOrpo3HbIX IPU3HAKOB
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HIBAHTHPAJ3E U. I, YXAPTULIBUJIN M. M.
COBPEMEHHBIE CPEJCTBA

BOPbLBbI C BPEAUTEJISIMUA B
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYPAX

B Tpyze paccMOTpeHBI COBpEMEHHBIE IECTULIM/IB,
KOTOpBIE HCIOJIL3YIOTCA LA OOPBOBI C BpPEJAUTENA-
MU U OOJIE3HAMHU CEIBbCKOXO3ACTBEHHBIX KyILTyp. B
COBPEMEHHBIX YCIOBHUAX, OJHON M3 334 9KOJIOTHH
ABJIAIOTCA WCCIETOBAHNA, CBA3AHHBIEC C HCITOIb30Ba-
HUEM CeTbCKOXO3ANCTBEHHBIX XUMHUKATOB WM pas3pa-
00TKa IIpeBEHTUBHBLIX Mep. Hekoropele mecTunuabt
HEraTUBHO BJIMAIOT Ha OHMocepy, yuacTBYIOT B Kpyro-
BOPOTE BEMIECTB U NMumeBoi menu. OHU BBHI3BIBAIOT
3arpsA3HEHNEe OKpykawomel cpeasl. Mcrmonb3osanue
J0O0ro ANOXUMUKATA TPEOYeT AETATBHOIO U3yIHUA,
YTOOHI B JATBHEHIIEM HCKTIOYUTH HAKOTUICHHUE BPe-
HBIX BEHIECTB B IIPO/IYKTaX, HE HAHECTU BPE/l MECTHOM
9KOCUCTEME, JTOMAITHUM KUBOTHBIM U 3/[0POBBIO Ue-
JIOBEKA, 2 TONBKO OOPOTBCA C BPEJUTENAMU U HOIes-
HAMH B CE€TbCKOXO3ANCTBEHHBIX KY/IBTypax.

2. a. Joxsos. 3sM93mb s330L ggmmmaan®o 3¢ab-
03780 “obgmgdo”, mdomalio, 2008.  a3. 85-89

3. Menbpaukos H.H. Ilectunmuasimokpyskaomasn
cpeaa. smaarenctso XumMnpoM. , XUMUA U TEXHOJIOTUA
oprannyeckux npoaykros», Ne 3 (14). Mocksa, 1992.
c. 131-135 .

SHVANGIRADZE 1., CHKHARTISHVILI M.
MODERN FACILITIES AGAINST
AGRICULTURAL ADVERSE EFFECTS

The paper discusses pesticides used against harmful
diseases in agriculture. One of the tasks of modern
ecology is the research of threat of use of agricultural
chemicals and development of preventive measures.
Some pesticide, apart of its designed functions, affects
in many negative ways on biosphere: it takes part in
substantial cycle, intervenes in food chain, disturbs
vitality of living organisms, causes environmental
pollution. Usage of each fertilizer requires knowledge
to avoid its accumulation in products, damage to

ecosystem and damage cattle and human health.
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GORGIDZE L., GORGIDZE T.,
GACHECHILADZE N.
PHYSICAL-MECHANICAL CHARACTERISTICS
AND CLASSIFICATION OF ROCK MASS
ACCORDING TO THE RMR OF HEADRACE
TUNNEL OF DARIALI HPP IN GEORGIA

This article describes geological structure of
headrace tunnel location route of Dariali HPP. Some
lithostratigraphic units were identified here, as well as
borders of their distribution. Also, calculation of the
article shows determination of density and strength
characteristics for these individual lithostratigraphic
units. Rock Mass Rating (RMR) has been calculated
based on the data obtained during the field and

laboratory studies.
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TAYEUMJIA3ZE H. JIK.
HNHXEHEPHO-TEOJIOTMYECKHUE YCJIOBUS
OIIOJI3BHEM HA YYACTKE TBHJIMCCKOM OB b-
E3/THOI1 ABTOMOBWJIBHOM JOPOT'A

B Hacroamee speMa B I'py3un ujgeT HHTEHCUBHOE
CTPOUTENBCTBO JOPOT MECTHOTO U MEKIYHAPOIHOTO
sHadeHnA. CaegayeT OTMETHUTh, YTO TOWINCCKAsA OOb-
€31HasA Jopora IIPOXOAUT Y€pe3 PAlOHBI CO CJIOKHBI-
MU r€OAMTHAMI Y€ CKUMH YCJIOBUAMH, I7I€ HAOIIOJAI0TCA
OIIOJI3HU PA3JIMYHBIX MacmTabos. B 1aHHON cTarbe
paccMaTpUBaIOTCA HWHKEHEPHO-TEOJOTUYECKUE YCI0-
BHA 9TUX ONOJI3HEH PAHOHOB Ha YUaCTKE TOUINCCKON
00BE3THON ABTOMOOMIBHON IOPOTH.
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GORGIDZE L., GORGIDZE T., GACHECHILADZE N.
ENGINEERING-GEOELOGICAL CONDITIONS OF
LANDSLIDE AREAS AT TBILISI BYPASS MO-
TOR ROAD SEGMENT

Nowadays, construction of the local and inter-
national roads are ongoing intensively in Georgia. It
shall be mentioned here that Tbilisi Bypass road runs
through the areas with difficult geodynamic condi-
tions where landslides of different scales are observed.
This article reviews engineering-geological conditions
of these landslide areas at Thilisi Bypass motor road
segment.
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KARTVELISHVILI L., CHKHOBADZE N.,
KAKULIA J., LOMIDZE N., CHOCHIA L.

TEST BIOMINERAL DEPOT FERTILIZER
DERIVED FROM THE PROCESSING OF
TRACHYTE

The article shows that trachytes Tsikhisubani field
recycled silicate bacteria biotechnological method. The
resulting fertilizer is prolonged by adsorption of bacteria
and potassium silicate. The product was tested in a pot ex-
periment under greenhouse conditions in the crop of grain.
The effective fertilizer. As indicated by the increase in plant
productivity, as well as activation of the positive microor-
ganisms.

90 LI JIMm6ICN, Nz 2(37), 2016

ool assdBon®gdon. 3GmEmbaomgdnmo  3smomdosbo
Labydol Fgebs o6 0fi393L bossgol 333906 gsms®0dgdsls

s 9beOnbggmymgl dotomseo bsgzgdo gmgdgb@gdols do-
Foegdsl  I;zgbstrobsmzgals Bglemgolgdgem gm@dsdo  dmge

3939893001 3363530mdsTo.

KAPTBEJIMIIBUJIN JI.T., YXOBA3E H./.,
KAKYJIUSA TK.B., JOMU/3E H.H.,

YOYHA JLIII.

HUCIIBITAHUE BUOMUWHEPAJIBHOTI'O
ITPOJIOHI'MPOBAHHOI'O YAOBPEHUA
IHOJTYYHEHHOI'O B PE3VYJ/IBTATE IIEPE-
PABOTKH TPAXHUTA

B crarpe mokazaHO, YTO TPaxUTH MECTOPOXKICHHMS
[Muxucybann nepepaboTaHbl CHIMKATHBIMH OaKTepUsIMU
OMOTEXHOJIOTHYECKUM MeTOJ0M. [loydeHo MmposoHTHpo-
BaHHOE yIOOpEHUE METOJIOM aICOPOIIMU CUITMKATHBIX GaK-
Tepuid U Kanus. [IpoayKT ObUT MCHIBITaH B BEreTallHOHHOM
OIIBITE B YCJIOBUSX TEIUIUIBI Ha KyJIBType 3epHa. BrrsiBiena
3¢ GEKTUBHOCTh YIOOPEHHUs, HA YTO YKa3bIBaeT IMOBHIIIIC-
HUE IPOAYKTUBHOCTH PAaCTEHHH, a TAK)Ke aKTHBALIUS 110JI0-
KHUTEIBFHON MUKPO]IOPHI.
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K CBEJEHUHIO ABTOPOB

B «T'opHOM ;KypHaJIe» Iy0/IMKYIOTCA MaTepHa/Ibl (HayJHbIe CTaThH, HH(pOpManus, peKjIamMa 1 JIp. ) Ha
IrPY3HMHCKOM, PYCCKOM H aHIVIMHCKOM s3bikaXx. OO0beM mpe/CTaB/ICHHBIX MaTepHa/JIoOB He J0/LKeH
npesbmmaTh 8-10 mevaTHBIX cTpaHmn. MaTepuaisl CTaThbH JO/LKHBI IyO/IMKOBAaThHCA BIIepBbIe (KpoMe
00630pa 3apy0e;KHBIX H3/JaHAH, IyO/IMKyeMbIX 10 pekoMeHanun Pe ko uternn), npeacTas/isiTb HOBH3HY H
AMETh TEOPETHIECKYIO H IPAKTHYIECKYI0 3HAYMMOCTh. K cTaThe J0/GKHA MpHIAraThCsl aHHOTANWsA Ha IBYX
A3BIKAX, OTJMYHBIX OT s3bIKAa, HA KOTOPOM OHAa HammcaHa. B aHHoTamum cieayeT ykasaTh MeTObI
HCCJIeIOBAHAsA, OCHOBHBIC pe3y/IbTaThl PaGoTHI M 00JIACTh HX NPAKTHYECKOro mpumenenusa. Cpeanmii
o6sem aaHOTaIuH - 600 3HaK0B. MaTepua 4151 ONy0/ IMKOBAaHMSA JI0/LKeH ObITh HarleyaTaH Ha 6eJ1oi Oymare
¢opmara A4 yepes 1Ba mHTepBasIa H 3anmcad Ha Aucke CD. TekcToBsIii MaTepua HaGupaeTcs B peJakTope
Word for Windows mpudramm: I'pysurckmii - AcadNusx, Nel2, pycckmii - Times New Roman, Nec12,
anrmickuii - Times New Roman, Nel2. Ta6. me1 101861 061TH HaOpanbl B Word for Windows, a ¢popmy.iet
B peaaxkrope Equation for Windows. Yepre:xu, rpadgudecknii MaTepuas, ¢poTo JO/GKHBI OBITH BEIIOTHEHBI
Ha KOMIIbIOTepe (IIpH He0OX0IMMOCTH, B HCK/IIOYUTE/IHHBIX CJIy9asiX, MOTYT OBITh IIPe/ICTAB/ICHBI IIBETHhIE
Matepuasbl). Pucynkn - JPG. K npecrasieHHbIM MaTe pra/iaM IPH/IAraloTcs JaHHbIe 00 aBTope (aBTOpax)-
MeCTO paGoThl, JO/LKHOCTb, yJeHas CTelleHb H y4deHoe 3BaHHe, JOMAIIHWHA WIH CJy;KeOHBIH ajapec,
TenedoH, pakc, E-mail.

ATTENTION

The Journal publishes material (scientific papers, information letters, advertisements, etc.) in
Georgian, Russian and English languages. The submitted material shouldn't exceed 8-10 printing pages and
should satisfy the following requirements: it should not be previously published (except the paper ordered
by the editorial board), the problem solved in the scientific paper should have definite theoretical and
practical importance; should be supplemented with summaries in two languages (the obtained results, used
methods, the obtained basic assumptions, the field of application of the results. The average volume - 600
signs). The material should be typed in Word for Windows in fonts: Georgian - AcadNusx, Ne 12, Russian -
Times New Roman, Ne 12, English - Times New Roman, Ne 12. Formulas should be done in Equation for
Windows editor and tables in Word for Windows. Drawing and graphical material may be performed on
tracing-paper or dense white paper in black Indian ink or ball pen. Drawings - JPG. The materials should be
accompanied with information about author (authors) - (affiliation, position, scientific degree and rank,
office or home address, phone, the fax, E-mail.
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TABATAASET. I1., TOBKAHU/A3ET. 3., TATUIIIBWINT. T., JTUIIAPTUA T. IO.
KITACCUOPUNKALIVIA MITHEPAJIBHBIX PECYPCOB M1 3ATTIACOB

PaccmoTtpens! reosornyeckas U 9KOHOMUYECKAA CYITHOCTH MHHEPATBHBIX PECYPCOB U 3aIIACOB IMOJIE3HBIX
ucKomaeMbelx. OTMEYEHO, UTO B COBPEMEHHOM IIOOAJIBHOM SKOHOMMKE ITOJIE3HBIE HCKOMAeMble JEIATCA Ha
MUHEPAIbLHBIE PECYPCHI, KOTOPHIE UMEIOT MOTEHIIUATIHYI0O CTOMMOCTb M CYHIECTBYIOT Pa3syMHBIE IEPCIEKTHUBBI
UX W3BJICUEHNUA, U HA 3aI1aChl, KOTOPHIE UMEIOT PEATbHYIO CTOUMOCTh U MX J0OBIYA ONpaBJaHa ¢ TOYKH 3PEHUA
TEXHUKO-TEXHOTOTHUECKUX, SKOHOMUYECKHX, IKOTOTUUECKUX, IOPUIUIECKIX, MAPKETHHTOBEIX M COIMATBHBIX
(paxTopos. Ilo OTAETBEHOCTH NPOAHATM3UPOBAHA COBPEMEHHAA MEKIYHAPOAHAA KIACCU(PHUKAINA TBEPIBIX
MUHEPATLHBEIX PECYPCOB U 3aI1ACOB, U KIACCU(PUKAINA, TPUMEHAEMAA B HACTOAIIEE BPEMA B HE(PTAHON U Ta30BOM
OTpac/Iu, KOTOPAA HEOOXIJUMA /1A TEUCTBYIOIIUX B CTPAaHE MHOCTPAHHBIX U MTOTEHIIUATBHBIX HHBECTOPOB, JJIA
MPUHATUAA COOTBETCTBYIONUX MHBECTUIIMOHHBIX PEIICHUN.

TABATADZE G., LOBJANIDZE G., TATISHVILI G.,
LIPARTIAT.
CLASSIFICATION OF MINERAL RESOURCES AND RESERVES

In this article it is considered the geologic and economic essence of mineral resources and reserves. It is
underlined, that in today’s global economy is differed mineral resources, which has potential value and exists
reasonable prospects of their eventually extraction and reserves, which has the real value and justified their ex-
traction by technical, economical, ecological, juridical and social points of view. It is analyzed separately modern
classification of resources and reserves of social minerals, as well as of oil and gas, in the condition of Georgia,
which is inevitable for operational and potential investors to make the corresponding decisions.

CUPBIWIAA3E 1. 3.

HEKOTOPBIE BOITPOCHI 11O OLIEHKE WH;KMHEPHO-TEOJIOTTYECKHUX YCJIOBUI
IMTPOJOJIZKAIOIIETOCA CTPOUTE/IBCTBA TMIPOY3JIA HA PEKE KYPA B AXAJIIIMXCKOM 1
ACIIUH/I3CKOM PAMIOHAX I'PY3UU

B crarbe paccMmarpuBalOTCS HEKOTOPBIE  BOIPOCHI OLIEHKN HH)XEHEPHO-T€OJIOTHYECKUX  YCIOBHUH
MPOJOJIKAIOIIEIOCsl CTPOUTENBCTBA TUApoy3na Ha peke Kypa B AxamnuxckoM M ACHOMHA3CKOM pailoHax [pysuu.
OnuuM u3 Hambojee BaKHBIX MOMEHTOB COLMAJBHO-3KOHOMHYECKOTO DPAa3BHTHSI CTPAHBI SBISIETCS IPABHIBHOE
HCIOIb30BaHUE 3HEPreTHYECKOTO MOTeHIMana. i1 3Toro HeoOX0ANMO OCBOEHHE MEPCIEKTUBHBIX THIPOPECYPCOB
U WX pa3yMHOE HCIONb30BaHHE JHEPreTHYecKod ToukHM 3peHus. [lo Xomy cTpouTensCTBa M 3KCIUTyaTalluy
THIIPORIEKTPOCTAHIUI OXKHUAAETCS BIMSHUE Pa3lWYHBIX HETATHBHBIX (PAaKTOPOB HAa OKpY’KaloIlyio cpexy. Tem He
MeHee, IPaBIWIBHBI aHAJIN3 TEOJOTMYECKUX YCIOBHH NPHBOAWUT K CMATYEHUI0 M MHUHHMAJIH3allMd HETaTHBHOTO
BIMSHUS Ha OKPYXKAIOUIYI0 T'€OJIOTHYECKYI0 cpeay. B cBA3M ¢ yBemuMueHHEM cIpoca Ha 3JIEKTPOIHEPIHIo, B
pa3HBIX peruoHax Ipy3mm, OCYyHIECTBISIOTCS TNPOEKTHl cTpouTtensctBa I[DC Manoil M cpeaHell MOIIHOCTH.
OnmHUM W3 TakWX IPOEKTOB SBISETCS THIpOdHEpreTHuecknii komiuiekc «MtkBapu ['OCy», KOTOpBIH HaxoguTcs B
cTamuu crpourtenbcTBa Ha p. Kypa, Ha toro-zamane ['pysum.

SIRBILADZE D.

SOME ISSUES ON ASSESMENT OF ENGINEERING-GEOLOGICAL CONDITIONS OF ONGOING
CONSTRUCTION OF HIDROSCHEME AT THE RIVER MTKVARI IN AKHALTSIKHE-ASPINDZA
REGION IN GEORGIA

The article describes some issues on assessment of engineering-geological conditions of ongoing construc-
tion of Hydroscheme at the riv. Mtkvari in Akhaltsikhe-Aspindza Region. One of the most important points for
economic development of a country is proper utilization of energy potential for which is it necessary develop-
ment of perspective hydro resources and their reasonable usage from energy point of view. Various negative fac-
tors are expected during construction and operation of hydro power plants. However, proper analysis of geolog-
ical conditions results in mitigation of a scale of those negative factors. Due to the increased demand on power,
there are some low and average capacity hydro power plant projects carried out in Georgia. One of such projects
is hydro power complex Mtkvari HPP which is under construction at the riv. Mtkvari, at the south-west Georgia.



JIAITAPTUA T. T.
METOJ0JIOIuA BJIOYHOI'O MOJE/IMPOBAHIA

Tpya mocBAmaeTcsi OKHTYPUPOBAHHUIO PYJOHOCHBIX TEJI HCIOTB3OHUEM COBPEMEHHBIX IPOrpamMm, a
B IIOCJIEJACTBUM pacyeTy 3anmacoB. /A yIOBJIETBOPEHHA CETOAHAIIHUX MEKJAYHAPOJHBIX TPeOOBAHMIA,
HEOOXOJMMO IIPOM3BECTU PacyeT 3aIlacoB B COOTBETCTBUHM cO craHgapramu /Ixopka. na Takux pacdera
3aI1aCOB, HEOOXOMMO IIPOBECTH OJIOUHOE MO/IE/INPOBAHIE, KOTOPOE OCHOBBIBAETCA HA HA/I€KHOM 6a3€ JAHHBIX.
Cpeau HUX: JIMTOJIOTMYECKU-TEKTOHUYECKAA H3y4aeMOCTb, aHAIU3 OPYACHEHUA U (U3NKO-MEXAHUYECKHX
CBOWCTB CO/EP;KAIINX IIOPOJI, KOTOPble oTBevaloT kKputepuaM /xopka. ITocie HaimuuA Takoi 6a3el JAHHBIX
HAYMHAETCA pa3padoTKa 6I0KOBOM MOZE/H, T. €. OI0UHOE MOAEIUPOBAHHE.

LIPARTIA T.
METHODOLOGY OF BLOCK
MODELING

The work is dedicated to countering of ore bodies by means of contemporary programs and further calculation of
reserves. For satisfaction of contemporary international requirements, calculation of reserves according to the JORC
standards is required. For the purpose of such calculation of reserves, block modeling based on the reliable database must
be provided. They include lithological-tectonic study, analytics of ore bodies of physical-mechanical features of ore-
formation and ore grade mineralization, which satisfy criteria of JORC. After formation of such database development of
the block model or block modeling is commenced.

JINTIAPTUAT. T.
B3ATHUE 1 OBPABOTRKA ITPOb 1 COOTBECTBHUM CTAHJAPTAM “JORC”

B Tpyae pacMorpensl TpedosannaM ctangaptos ‘JORC”, B cilydae HEBBIITOTHEHUA KOTOPBIX HEIb3A BECTH
IIEPETOBOPHI O HAJAEKHBIX PE3EPBAX WIH 9KCIUIYATAMOHHBIX IIPOTHO3AX C MEKAYHAPOIHBIMH OPTraHU3AIUAMH,
9TO B IEPHOJ CETOAHAMHEN PACTYIIEH SKOHOMHKH, O3HAYAET IIar Ha3al. PaccMoTpeHBI Takxke TpeOGoBaHUA
“JORC”, mpeaycMOTpEHHBIE V1A B3ATHA TBEPIABIX IIPOO U HX MOCJIEAyIOIMEed 0OpabOTKU, BHEAPEHUA HOBBIX
YCTPOMCTB, X MO3UIUN U UCIIO/IB30BaHUA, C ydeToM TpebosaHuil crangapros ‘JORC”.

LIPARTIA T.
SAMPLING AND SAMPLE PROCESSING ACCORDING TO “JORC” STANDARDS

The present work is dedicated to requirements of JORC standards, non-fulfillment of which will disable ones to
conduct discussions on reliable reserves and maintenance forecasts with international organizations that, in the period
of the current growing economics, means a step made backwards. In frames of the article consideration of the JORC
requirements while taking of solid samples and their further processing, as well as their implementation, position and
application of recently installed devices with the account of the requirements (standards) established by the JORC was
discussed.

JKAHAIIBUUIN, 111 T., BEHAIIIBUUIH, K. T., BJIVAILIBIJIU 1. 1.
HOBBIE CBEJEHVA OB YTBUPCKOM PYJOITPOAB/IEHHNN 30JIOTA (BEPXHAA CBAHETHA)

B cratee paccmorpena 30Ha koHTakTa Kupapckoro maTpysusa u Jlyxpunckoil ceutsl (/lusckaa cepus).
ITpoBeneHHBIEC UCCIETOBAHUA IOKA3IN. YTO BJAOAb KOHTAaKkTa Kupapckoro nuaTpy3usa u JIlyXprHCKOHM CBUTHI
c(pOpMUPOBATOCEH 3HAUYNTEIBLHOE OpyAcHeHue. B pesyrbraTte mpoBeIeHHBIX pabOT CYUTAEM I1€I€COOOPA3HBIM
IPOBOAUTH JATIbHEWIIEe paOOThHl B KOHKPETHOU YaCcTH UHTPY3UBA, II€ B CKAPHAX U POrOBUKaX (PUKCUPYETCA
colep/KaHUe jKele3a, MeAV, MBIMbAKA, IOJIUMETAUIOB M 30j10Ta. CUWTaeM, 4TO B pe3ylsraTe IIPaBUIBHO
3aIUIAHUPOBAHHBIX, IIOJTHOLEHHBIX I'€OJIOTHYECKUX PabOT, OyleT BO3MOKHBIM BBIABJICHHE KOHOMHYECKU
OIIpaBJaHHBIX 1 0OOCHOBAHHBIX PECYPCOB (30710Ta)

JANASHVILI SH., BENASHVILI K., BLUASHVILI D.,
THE NEWEST DATA THE UTVIRI GOLD OCCUTTENCE (UPPER SVANETT)

In the paper are discussed the contact zone of the Kirari Intrusion and the Lukhra Suite (Dizi series).
Conducted works exposed that the contact zone belong The Kirari Intrusion and The Lukhra Suite were formed
significantly mineralization. As a result of conducted works we consider expedient, that the further works will be
investigated of the contact zone, were in the Skarns and Hornfels are observed: Iron, Copper, Arsenic, Polymetall
and Gold grades. We believe, that results of properly planned investigations, will identify economically justified
(Gold) resource.



IIUPHXAJIABA T.I.

MEPCIHEKTUBHAS TEXHOJIOI'MYECKASI CXEMA PASPABOTKH MOIIHBIX YT'OJIBHBIX IIJIACTOB
TKUBYJIN-ITAOPCKOI'O

MECTOPOXJIEHHUSA

B pabore paccMOTpEeHO NEpPCIEKTUBHOE TEXHO-JOTHUYSCKOS HAIpaBICHUE pPa3pab0TKH MOIIHBIX HAKIOHHBIX
IJIACTOB MEXAHU3UPOBAHHBIMU KOMIUIEKCAMU C BBIMIYCKOM IMOJIKPOBEJbHON Toimu. [lokazaHo, 4To AJis YCHEIIHOTO
MPUMEHEHUS 03HAUEHHOW TEXHOJOTMUYECKOW CXeMbl HeoOXOoauMa Mpe/BapUTeNbHasl MOATOTOBKA BBIMYCKA€MOTO CIIOS
YIS MOAKPOBENIBHON TONIIM. Takas TEXHONOTHS XapaKTEPH3YeTCs BBICOKOW YINIEOTHadei IUTacTa, HU3KHM YACIbHBIM
00bEMOM TIPOXOJKH MOJATOTOBUTEIBEHBIX BEIPA0OOTOK, BOSMOKHOCTHIO YIIPaB-JICHHS Ka9eCTBOM TOPHOTO MacCHBa 3a CUET
CEJICKTUBHON BBIEMKH YTONBHBIX Taudek. [IpmBeneHa pacdeTHas cXeMa OIMpPENeNCHUS MOIIMHOCTH TOICEYHOTO CIIOS U
BBIITyCKaeMOM NOAKPOBEIbHOM TOJIIIIN, AITOPUTM U PE3YJIbTaThl pacueTa.

PIRTSKHALAVAT.

PROSPECTIVE TECHNOLOGICAL
SCHEME DEVELOPMENT OF POWERFUL
COAL

SEAMS TKIBULI-SHAORI DEPOSIT

The paper considers a promising technological direction of the development of powerful layers of inclined
mechanized complexes with the release of under-roof strata. It is shown that the successful use of the aforesaid
process schemerequires pre-treatment produced alayer thickness of coal underlay. This technology is characterized
by high ugleotdachey formation, low specific capacity of penetration of preparatory developments, the possibility
of a quality management of the rock mass due to selective mining of coal packs. Its hows the design scheme of
determining the power output and slash layer thickness of the underlay, the algorithm and calculation of results.

BATHAIIIBWIA M.T.
PE3YJIBTATBI NCCJIEJOBAHUA ®JIOTAIIMOHHOI'O OBOTAIIEHNA CEPEBPOCOJEPKAIIIX
BAPUTOBBIX PYJ JABUI-TAPE/KUMICKOIO MECTOPOKIEHIA

B cratee naioTcA pesyIsTaThl UCCIEA0BAHNUA (IIOTAIUN GapUTa B CEPeOPOCOAEPKANUX OAPUTOBBIX PyIax
JlaBuj-rape/Ruiickoro MectopoxkaeHuA. /A mogasiaeHuA (IOTAMM KBapla M CHIMKATOB HCIIOJIB3YETCA
SKUJIKOE CTEKJIO, B KAUECTBE PETYIATOPA CPEIbl — KAUIBIIMHIPOBAHHAA CO/IA, peareHTa-coduparensa — «bapuron»,
MBUIO Ha T/UIOBOM Macje€ M COANCTOKU XJIOIMKOBOro maciaa. Camble BBICOKHE PE3YIBTaTHl ITOTYYEHBI ITPH
ucnonb3oBanuu «Bbapuronar. B oNTHMaIBHOM peskuMe CTEIeHb U3MeIbIeHIA pyabl coctasuAeT 82 % wiacca
0.08 MM, pacxo/1 3KUIKOTO cTeKIa 1 KI/T, KaTbIMHUPOBAHHOM coabl 1 kr/T, «bapurona» 1 kr/T. Ilocne apoiHOM
MEePEYNCTKU ITIEHHOTO MPOAYKTA (UIOTAINEH, colep/KaHue Cyab(dara 6aprua B KOHIIEHTPATE COCTABJIACT Hosiee
95 %, ussiaeuenue 70 %.

BAGNASHVILI M.
INVESTIGATION RESULTS OF FLOTATION BENEFICIATIONOF DAVID-GARE]I
DEPOSIT SILVER-BARITE ORE

The article presents investigation results of barite flotation in silver-barite ores of David-Gareji deposit. To suppress
quartz and silicates flotation water glass is used, as a medium controller - soda ash and as collector reagent - “Baritol”,
tall oil soap and cotton-seed oil soapstocksare used. The best results have been obtained using “Baritol”.In optimal regime
reduction ratio of the ore is 82 % of 0.08 mm class, water glass consumption is 1 kg/t, soda ash 1 kg/t, “Baritol” 1 kg/t.
After double re-cleaning of froth product by flotation, content of barium sulphate in concentrate is more than 95 % and
the extraction is 70 %.



KAKYJIUA 1. B., APABUJ3E 3. 1.,

KAPTBEJIUIIBWIN JI. T., YOUMSI JI. 111,

I'YPYJIH T.C.

NEPCHEKTUBbI MHTEHCU®UKALIUU KOMILIEKCHOI'O OBOTALLIEHUSI MU-

HEPAJIbHBIX PECYPCOB I'PY3UM NPUMEHEHUEM KOMBUHHUPOBAHHBIX TEXHOJOI MYE-
CKHUX CXEM

[epBrunas nepepaboTka MHHEPATBHOTO CHIPhS B [ Py3H B OCHOBHOM HPOW3BOAUTCS NPUMEHEHHEM TPaJUIHOHHBIX Me-
XaHMYECKHUX CHOCOO0B 00OTalIeHUs], YTO U3-3a MOBBIMICHHUS JOIM TPYAHOOOOTaTHMBIX PyA B HOOBIYE€ MHHEPAILHOIO CHIPHS
He 00eCIeYnBaIOT TOCTHKEHUS BBICOKHMX OKA3aTelNeil C TOUKU 3pCHHS M3BIICUCHHUS MOJIE3HBIX KOMIIOHCHTOB B KOHIIEHTpATax
Y KOMIUIEKCHOTO MCHONB30BaHus pya. C LeNbl0 HHTEHCHBHOTO Pa3BUTHS OTPACIIU MepepabOTKU MOJIE3HBIX UCKOTIAEMBIX, He-
00XOIMMO B IPAKTUKE 00OTalIeHUs] MHUHEPAJIbHOTO CHIPbS IIUPOKO BHEAPUTh KOMOMHHPOBAHHBIE TEXHOJIOTMYECKHE CXEMBI.
Oco0eHHO MePCHEeKTUBHO BKIIOYEHHE OMOTEXHOIOTHYECKHUX IPOLIECCOB, YTOOBI PEIIUTh 3a/1a4i OTPACIIHU - PACIIMPEHUs 0a3bl
repepabOTKH ChIPbs, NHTEHCU(PHUKALIMI KOMITJIEKCHOCTH €€ UCTIOJIb30BAHUS, YITyUIIEHHs SKOJIornyecKkoi curyaruu. C 3Toi Tou-
KM 3p€HHS PaCCMOTPEHBI MEPCHEKTUBbI IPUMEHEHNsI KOMOMHUPOBAHHBIX TEXHOJIOIMYECKHX CXEM — BKIIIOYEHHUEM B HUX THJIPO
1 OMOMETaJUTYprudeCcKUX MPOIECCOB JUIA epepabOoTKH IIaMOB U XBOCTOB oboramenust TKkuOymbcKkuX yriiei 1 MaTHeymbCKIx
CYIb(UIHBIX 30JI0TOCOAEPKAINX PYL, TPYAHOOOOTaTHMBIX MapraHIEBEIX pyx UHaTypcKoro MECTOPOXKICHHS U IIAMOB 000Ta-
LIeHHs, XBOCTOB oborameHns Yopackux 6apuToB U TPAXUTOB ACKAHCKOTO MECTOPOXKACHHS.

KAKULIA J., ARABIDZE 7.,

KARTVELISHVILI L., CHOCHIA L.,

GURULI T.

PERSPECTIVES OF INTENSIFICATION OF GEORGIAN MINERAL RESOURCES
COMPLEX ENRICHMENT WITH

APPLICATION OF COMBINED TECHNOLOGICAL SCHEMES

Primary proccessing of mineral raw materials in Georgia is mainly produced using traditional mechanical methods of
enrichment that due to the increase of the share of refractory ores in the mining of minerals do not achieve high perfor-
mance in terms of extraction of useful components in concentrates and complex use of ores. For intensive development
of processing industry of minerals, it is necessary in the practice of mineral benefication widely implement the combined
technological scheme. Especially promising the inclusion of biotechnological processes to solve industry challenges -
broadening the base of raw materials, intensify the complexity of its use, improve the environmental situation. From
this point of view the perspectives of the use of combined technological schemes — including hydro - biometallurgy and
processes for processing sludge and tailings of Tkibuli coal and Madneuli sulfide gold ores, refractory manganese ore
deposits of Chiatura and slimes benefication, tailings Chordi barito and trachytes of Hasanskogo field.

SILAGADZE V., MAKHARADZE L.,

JANGIDZE M., STERIAKOVA S.

WATER SUPPLY FROM SUBSURFACE (GROUND) WATER FOR OBJECTS LOCATED ON TEMPORARY
DISLOCATION PLACES IN FIELD CONDITIONS

The article reviews water supply from subsurface (ground) water for objects (military groups, expeditions,
tourist centers, etc.) located on temporary dislocation places in field conditions; particularly: recommendations
for defining the locations, schemes and equipment; for calculation of water consumption from the bore; and for
arranging water supply and consumption points and their exploitation.

CUJIATA3E B.A., MAXAPAJI3E JLH.,

JUKAHI'MJ3E M.B., CTEPAKOBA C.HU.

BOJOCHABXEHUE 13 IIOJA3EMHBbIX

(TPYHTOBBIX) BOJI OFbEKTOB, PASMEIIEHHBIX B MECTHOCTAX BPEMEHHOM JIUCJIOKALIMU
B ITOJIEBBIX YCJIOBUSX

B cTarpe paccMOTpeHBI BOIPOCH BOAOCHAOKEHUA U3 ITOA3EMHBIX (IPYHTOBBIX) BOJ OOBEKTOB, pa3MeIEH-
HBIX B MECTHOCTAX BPEMEHHOW JMC/IOKAIMU B IOJEBBIX YCJIOBHAX (BOMHCKUX TPYHIIMPOBOK, 9KCIIEJIMIIMMA,
Typ6a3 U T.JI.) B YaCTHOCTH: PEKOMEH/IAIINH 10 BEIOOPY UX MECT, CXeM H CPE/ICTB JUIA UX OCYIIECTBIECHUA; 110
pacuery nedura (pacxozna) BOABI U3 CKBaKMH; II0 YCTPOMCTBY IIYHKTOB BOJOCHAOKEHUA, BOAOPA3d0Opa U UX
9KCIUIyaTALUU.



NOZADZE G., PATARAIA D.,

KARTVELISHVILI A., TSOTSERIA E.,

MAISURADZE R.

PROSPECTS OF DEVELOPMENT OF CABLE CARS IN GEORGIA AND SECURITY ISSUES RELATED
TO THE EUROPEAN STANDARDS

The article analyses the state of the fleet of passenger ropeways and trends of development of cable transport in
Georgia. Showing technical rules on security and mandatory European regulations, which are necessary for the production
and operation of cableways in EU. The issue of responsible services and a list of actions, that are necessary for the
harmonization of technical regulations in Georgia with the relevant EU legislation are discused in the article.

HO3AJ3E I'U., IATAPAS JL.1.,

KAPTBEJIUIIBWIN A.3., HOLEPUS E.I11.,

MAMCYPAJ3E PI.

NEPCIEKTHUBBI PA3BUTUSI KAHATHBIX JIOPOTI" B T'PY3UH U BOITPOCHI BE3OITACHOCTH
CBSI3AHHBIE C EBPOIIEICKMMH HOPMAMHU

B crarpe aHanmm3mpyercst COCTOSIHME NMapKa MacCAXUPCKUX KAaHATHBIX TOPOT M TCHACHIMH Pa3BUTHS KaHATHOTO
TpaHcniopta B ['py3un. Iloka3aHsl TeXHHYECKHE MpaBHia 1O BOIpocaM OE30MacHOCTH M 00S3aTeIbHBIX €BPONEHCKUX
TIPaBHIJI, KOTOPbIE HEOOXOANMBI JUIS YIOBJIETBOPEHUS TPOM3BOICTBA M SKCILTyaTaluy KaHatHbIX gopor B EC. O6cyxnaercs
BOIPOC OTBETCTBEHHBIX CIYKO M NepeYeHb JEHCTBHH, KOTOpbIE HEOOXOIMMBI Ul TapMOHM3AIMH TEXHUYECKUX
periaMeHToB B [ py3uu ¢ COOTBETCTBYIOMUM 3akoHOAaTenscTBoM EC.
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MAKHARADZE L., GAVASHELI L.,
PERVOV K., STERYAKOVA S.
IMPULSE-MAGNETIC TREATMENT OF MINING MACHINE DETAILS FOR THE PURPOSE OF

THEIR STRENGTHENING

The issue ofimpulse-magnetic treatment of mining machine details for the purpose of their strengthening
is reviewed in the article. The idea of this new, magnetic-impulse technology is that during magnetic-impulse
impact on a substance its physical and mechanic characteristics are changed which is achieved by the orientation
directed at the external field of free electrons of the substance resulting in increasing the thermal and electrical
conductivity of the mining machine detail. In places of residual or fatigue stress concentration, which are
associated with the detail production technology or their treatment and operation, the heat predetermined by
the hurricane-induced flows of impulse-magnetic treatment partially reduces the excessive energy constituting
the sample structure grains and crystallites, particularly in the zones of stressed sections. The alloy microstructure
improves within 0.01-1.0 seconds while the hurricane-induced magnetic field predetermines more equal cooling
of details.



KUNCHULIAT., KHITARISHVILI V.,

MAISURADZE A.

EFFECTS OF BACTERIA CONTAMINATED DRILLING FLUIDS ON CORROSION
PROCESS DURING DRILLING

OPERATIONS

The paper deals with the corrosion effects of anaerobic bacteria contaminated drilling fluids on drill pipes,
casing and drill bits in a wellbore. Anaerobic bacteria grows in water-based fluids in an anaerobic environment,
such as confined reservoirs. Anaerobic bacteria may reduce sulfate ions to sulfide ions which combine with hy-
drogen to form hydrogen sulfide. Hydrogen sulfide can cause the drilling fluid to become corrosive and acceler-
ate corrosion process in a wellbore. The best method for prevention of bacterial problems is to treat the makeup
with a biocide or bactericide and maintain adequate levels in drilling fluids susceptible to biodegradation.

KYHUVIUSA T.C., XUTAPUIIBUJIN B.3., MAUCYPAJIBE A.L.
BO3JEHCTBUE BYPOBBIX PACTBOPOB 3ATPSI3HEHHBIMU BAKTEPUSIMA HA KOPO3UOHHbBIX
IMPOIECCOB ITPU BYPEHUU CKBAKNH

B crarbe paccMarpbiBaeTCsi BO3NEHCTBHE OypOBBIX PacTBOPOB, 3arpsA3HEHHBIMH aHAdPOOHBIMH OaKTEpUsIMH, Ha
KOpO3HI0 OypHIIBHBIX, 00CamHBIX TPpyO M monmoTsA. AHadpoOHBIE OaKTEpUH Pa3MHOXKAIOTCS B MOMEMICHHBIX 3aKpPBITHIX
pe3epByapax B OypOBBIX pacTBOpax Ha BOAHOI OCHOBE B OE3KUCIIOPOIHOI! cperie, KOTOPhIEC HOHOB Cyi(ara epecTpOUBaIOT
Ha MOHBI CyN(HIa U 3TH MOCICAHBIE BCTYNAIOT B PEaKLUK C BOXOPOIOM M 00pasyroT cepoBonopos. byposbie pacTBOpEI
coleprKallie CepOBOJOPOA B CTBOJE CKBaKUHBI BBI3BIBAIOT KOPO3MOHHBIE NMPOLECCHL. I yHHYTOXEHUS OaKTepHu
J00ABILIOT OAKTEPUIIMIBI M OHOLUIIBI, KOTOPBIE IIPHOCTAHABIMBAIOT Pa3BUTHE KOPO3HOHHBIX IIPOLIECCOB.

ATIPUALIBWIHN A.T., KYYYXHU/3E 3.K., IIATBEPAIIIBUJIN I'.T., BAXYTAIIBWIN I'.T., TXEJHUI3E T.3.,
ABECAJI3E H.A.

METO/bI ONIPEJEJEHUSI PABOTOCIIOCOBHOCTH

COBPEMEHHbBIX B3PbIBUATHIX BEIIIECTB

B crarbe paccMmorpeHnsl 1aboparopHble MeToabl I'ecca m Tpaymwia mo ompeneneHuIo OPU3AaHTHOCTH U
¢pyracroctu BB 1 1ana nx onenka. OTMedeHo, 4To OpU3aHTHOCTH BB poABIsAeTcA TOMBKO B HEITOCPEACTBEHHOM
OIM30CTH Ouara B3phIBa, I7e JaBJIEHNE U IVIOTHOCTD Ta30B JOCTUTAET MAKCUMATBHON BeTHInHEL. UTO KacaeTcA
(pyracaoctu BB, TO OCHOBHBIMU TapaMeTpaMu ABIAIOTCA TEIJIO U OOBEM BBIJEIAEMBIX B3PBHIBOM Ta30B.
PaccMoTpeHBI MOTUTOHHBIE METOABI OIIPEJe/IEHUA PabOTOCIIOCOOHOCTH T.H. METO/IBI «<BOPOHKOOOPA30BAHUA»,
«BOJHOTO KyMoOJa» U Jpyrue, HMEIONIME 3HAUYUTENbHBIE HeJocTaTKu. G ydeToM BBIIIECKA3aHHOTO, B
Jlaboparopun uccienosanuii BB u texaonorun B3peisa I'oproro MuctuTyTa nM. I'. Hynykuase paspaboran u
OnpoOOBAH HOBBIM METO/I OIpe/e/IeHnA paboToCrocoOHOCTH BB, OCHOBAaHHEBIN Ha ONpeIeIEHUN MTPOJOIBLHOMN
JAegopManuy CBUHIIONOro NUJINH/IPA MO/ BO3ACHCTBHEM B3PBIBHOIO UMITY/IbCA.

APRIASHVILI A., KUCHUXIDZE Z., S
HATBERASHVILI G., BAKHUTASHVILI G., TKHELIDZE G., ABESADZE N.
METHODS OF DEFINITION OF WORKING CAPACITY MODERN EXPLOSIVES

In article laboratory methods of Gess and Trauzl for definition of brisance and fugacity of explosive mate-
rials are considered and their estimation is given. It is noticed, that brisance of explosive materials is appeared
only in immediate proximity to the explosion centre where pressure and density of gases reaches the maximum
value. As to fugacity of explosives basic parameters are heat and volume of gases allocated by gas explosion.
The polygon methods for definition of working capacity, so-called “funneling”, “water dome” and other meth-
ods, having significant lacks are considered. Taking into account the aforesaid in Laboratory research- Blasting
Explosive and technology of explosion of the Institute of mines of G.Tsulukidze the new method of definition of
working capacity-Blasting Explosive, based on definition of longitudinal deformation of lead the cylinder under

the influence of an explosive impulse is developed and tested.



CBAHM/I3E 3. C., KAXHUAIIBUJIA U. M., OI'BAU/J3E III. B.
IKOJOI'MYECKUUA MOHUTOPUHI' HEKOTOPBIX PETHOHOB I'PY3UHN

B pabore paccMOTpeHBI UTOTM MOHHUTOPUHIA HEKOTOPUX PETHMOHOB I'Dy3HH MO TAMKENIBIM TOKCHYECKHM
MeTa/TaM. 9TH META/UIbl ABJAIOTCA OCHOBHBIMBI 3arpPA3SHUTEIAMH 3KOCUCTEMEL. llenapio u3ydeHHA I9THX
META/IIOB ABIAETCA OIIEHKA CTENIEHM 3arPA3SHEHUA JKU3HEHHO BaKHON 9KOCUCTEMBI, Pa3padO0TKA MPAKTUYE CKUX
MEPONPHUATHH U1 peadUINTAIIUN.

Hsyueno cosepkaHne HEKOTOPBIX TAKEIBIX METAUIOB B pekax Mamasepa u KaspeTyna, KoTopble CBA3aHbBI
¢ MajHeyIbCKUM MEJTHO-KOTBUEAHOBBIM MECTOPOK/JIeHUEM. BhIABIEHA BBICOKAA CTENEHb 3arpA3SHEHUS B
BO3AyIIHOM Oaccerie r. PyctaBu. M3ydeno Jlyxymckoe MeCTOPOK/I€HHE MBIIIBAKOBBICTBIX PY/. Y CTAHOBJIEHO,
9TO U3-32 OJIM30CTU TEPUTOPHUI PYAHOIO MECTOPOXKACHHA U TOPHO — XHUMHYECKOTO 3aBOJA B OJHOM
facceilHe U B IIOYBAX COJEP/KaHUA MBlIbAKa IpepocxoauT 3/1K, uro cBA3aHa ¢ OONBIIUMHE  KOJIWYECTBAMHU
MPOU3BOACTBEHHBIX OCTaTKOB B 3TOM pakoHe. B Buje pexkoMeHJanuu PacCMOTPEHBI MPAKTHYECKHE
MEPONPHUATHA JJIA NPEJOTBPANNEHUA IPUYHMH 3arPA3HEHUA OKPY/KAIOMIEH Cpe/Ibl.

SVANIDZE Z., KAKHNIASHVILI 1.,
OGBAIDZE SH
ENVIRONMENTAL MONITORING OF SOME REGIONS OF GEORGIA

The paper presents the results of monitoring of some regions of Georgia after hard toxic metals. These metals
are basics pollutants ecosystem. The purpose of the study of these metals is to assess the degree of contamination
vitally important ecosystems, the development of practical measures for the rehabilitation and guidance. The
content of some heavy metals in rivers Mashavera and Kazretula, which are associated with copper-colchedane
ore of Madneuli. It revealed a high degree of pollution in the air basin of Rustavi. Has been studied arsenic ores
of Luchumy. Itis established that near the territory of the ore deposit and Mining - Chemical plants in the water
pool and soil arsenic content exceeds the MPC that is associated with large quantity industrial residues in in this
district. In the form of recommendations proposed practical events to prevent pollution of the environment.

KBUHUKAJ3E M. C., KAXA/I3E B.I'., ABBUAHU/I3E M. I, KHUPAKOCSIH B.A.,
METOAbI OHEHKHN DKOHOMUMNYECKOI'O YILEPBA, IPUMUHEHHOI'O
9KOJOT MYECKUMMU MMPOIIECCAMH, OKPYKAIOIIEN CPEJIE

B pa60Te pacCMOTPCHBI BOIIPOCHI OMPCACIICHUA 3KOHOMHYCCKOTO yLuep6a MNPUIUHCHHOI'O aHTPOIIO-TCHHBIMHA
nponeccamu Opr)KaIOH.[eﬁ cpeac. OHa sBisIeTCS OTHOM U3 MNEPBBIX IMOIIBITOK TAKOTO THIIA B TPY3MHCKHUX SKOJIOTHYCCKUX
HcciaenoBaHusIX. B pa60Te OnmrucaHa MCTOAUKaA OIPCACIICHUSA S3KOHOMHUYCCKOIO yLuep6a B CJICACTBHUHU 3KOJOro4€CKOro
BO3ICHCTBUS Ha Oprﬁ(a}OH.[eﬁ cpeae. Hap;my C HAalllMMH NPCACTABICHUAMHN ONHMCAHBI COBPECMCHHBIC JIUTCPATYPHBIC
JAAaHHBIC 110 3TOMY BOIIPOCY.

KVINIKADZE M., KAXADZE B.,

ABZIANIDZE M., KIRAKOSIAN V.
ESTIMATION METHODS OF ECONOMIC
LOSS RESULTING FROM ECOLOGI-
CAL IMPACTS

The paper reviews economic calculation of environmental damage caused by anthropogenic processes. It is
one of the first efforts with similar nature in the practice of Georgian ecology. The paper gives a methodology
for economic calculation of environmental damage resulting from ecological pollution. It is hereby given the
present literature information about this subject along with our opinions.

XBAJIATUAHH A. A., YUXPAZI3E H.M., XOMEPUKH C.K., HATAPALIBUJIN M.]I.
B3PBIBYATBIE BEHIECTBA U XUMHWYECKHWU CUHTE3

B crarbe PacCMOTPEHO 3HAYCHUEC XUMHUYCCKOTO CHUHTE3a B IIPOLCCCE UCCIICA0OBAHUA U ITPOU3BOJACTBA B3PbIBUATHIX
BCHICCTB, OXapaKTECPHU30BaHO OJHO U3 BaKHEHIIINX HanpaBJICHUU CUHTEC3a — HUTPHUPOBAHHUE, NaHbl KOHKPCTHBIC THIIbI
B3PBIBOB U MEXAaHNW3Mbl COOTBETCTBYIOIIUX ILEIMHBIX MPOUCCCOB; PE€UYb HUJCT, TAKXKEC, O KOPPCIAIHNNU MEKITY CBOMCTBOM



BCIICCTBA U CTPOCHUEM €TO0 MOJICKYJIbI; paCCMOTPEH BOMNPOC NEPCIICKTUBHOCTU HUCIIOJIB30BaHUA METOL0B CprKTypHOﬁ
MOZ[I/I(i)I/IKaHI/II/I MOJICKYJT 06HIeI/I3BeCTHLIX B3pbIBUATBIX BCHICCTB, a TAaKXC — MNPHUMCHCHUA PA3JIMYHBIX KJIIACCOB
OpPraHn4CcCKux COG,HI/IHeHI/Iﬁ JJI1 CUHTE3a HOBBIX HpeﬂCTaBHTeHeﬁ Ha3BaHHBIX BCIICCTB.

KHVADAGIANI A., CHIKHRADZE N.,
KHOMERIKI S., NADIRASHVILI M.
EXPLOSIVES AND CHEMICAL SYNTHESIS

The review concerns importance of chemical synthesis in investigation and production of explosives. Nitration —
one of the important synthetic methods is described. The concrete types of explosion processes and their chain mechanism
are discussed. There is also reasoning about correlation between substance properties and the structure of its molecule. The
article contains consideration about perspectivity of using structural modification molecules of well-known explosives, as
well as, application of organic substances of various classes, for the synthesis of new explosives.

POKBA T.B., YAXYHAIIBUJIN T.A., POKBA JL.T., ITAJKUIIBAJIU M.B., IBAHAIIBAJIU 1.H.
BO3MOKHBIE HAITPABJIEHU S IPUMEHEHUS MEJIKOAUCIIEPCHOI'O
AJNEKTPOJUTHYECKOI'O JUOKCUJA MAPI'AHLIA

B pabote paccMoTpeHa BO3MOXKHOCTH 3aMEIIEHHS B TOJIOXKHTEIBHOM JIIEKTPOJE TalbBaHMYECKHUX DIIEMEHTOB
MapraHileBO-IIMHKOBOW CHUCTEMbI KPYITHOKPHUCTAILIMYECKOTO BJIEKTPOIIMTUYECKOro anokcuna mapranna (O[IM) men-
KOKpHucTaJundeckuM DJIM ¢ pa3muuHBIM IPOLEHTHBIM COJepKaHHEM. YcTaHOBJeHa 3()(GEKTHBHOCTh MPUMEHEHHs
JIBYyXKOMITOHEHTHOTO KaTajiu3aTopa (ronkaauTa), i3roToBIeHHOTO Ha 0a3e DJIM, pH coep >kaHuH B BO3yXe MOHOOKCHIA
yroepoaa (CO) Bbillie HOPMBI. YCTaHOBJIEHBI TaKXKe ONTUMATBHBIE COCTaBBbl MEJKOKpUCTATHYecKoro J/IM B miasypu u
smasstx. Ha 6ase menkoqucnepcroro DJIM u3rorojieHa Kpacka, TEpMOCTOMKas pH TeMieparypax g0 500°C.

ROKVAT., CHAKHUNASHVILIT., ROKVA L., PAJISHVILI M., DZANASHVILI D.
POSSIBLE DIRECTIONS OF THE

USE OF FINE DISPERSED

ELECTROLYTICAL

MANGANESE DIOXIDE

The paper considers the substitution possibility of a coarsely crystalline electrolytic manganese dioxide (EMD) in the
positive electrode of galvanic cells of the manganese-zinc system for a finely crystalline EMD with different percentages.
The efficiency of the use of a dual catalyst (hopcalite), based on EMD, when carbon monoxide (CO) content in the air is
above normal, is established. The optimal compositions of the finely crystalline EMD in glazes and enamels are estab-
lished as well. On the basis of the fine EMD the paint, heat-resistant at temperatures up to 500°C, is produced.

LOSABERIDZE M.

DISTURBANCE OF AN
ELASTIC-PLASTIC HALF-PLANE
CAUSED BY THE PERIODIC
NORMAL LOAD

The article considers elastic-plastic equilibrium of a half-plane using methods of the theory of analytic
functions. While on its boundary acts the normal periodic load, the calculation formulas of a stress tensor are
obtained, which permits identification of maximal stressed points and definition of the maximum strain, as well
as the trajectory of crack propagation in inhomogeneous stress field. There is proposed mathematical model,
which permits calculation of a stress function on the boundary of elastic-plastic body in case of the specified
periodic load.



JIOCABEPU/I3E M.B. .
BOSMYIEHHUE YIIPYTOIVIACTUYECKOU NOJYIINIOCKOCTH, BBI3BAHHOE
HEPHOJUYECKOU HOPMAJIBHOU HAI'PY3KOU

B paboTe paccMaTrpuBaeTcA YHIPYrolIaCTHUECKOE PaBHOBECUE IOJYIUIOCKOCTU C HCIOIB30BAHUEM
METO/IOB TEOPUM aHAIUTUUYECKUX (pyHknmi. Korza Ha ee rpaHune JelCTBYeT HOPMaIbHAA MEPUOJUUYECKA
HArpy3Ka, IOJy4eHbl (POPMY/IBI pacdeTa TEH30Pa HANIPAKEHHUA, KOTOPBIE MTO3BOIAIOT YCTAHOBUTH MAKCUMATBLHO
HAIPAKEHHBIE TOUKU M ONPEJEIUTh MAKCUMAIBHYIO JAe(OPMAIUIO, a TAKKE TPAEKTOPUIO PACIIPOCTPAHEHUA
TPEUIUHEI B [10/I€ HEOJHOPOJHBIX HaNpskeHUH. IIpeanosxkena MaTeMaTuueckas MO-/J€/b, KOTOPas MO3BOIAET
BBIYHCTUTE (PYHKIUIO HAIIPAKEHUA Ha TPAaHUILE YIIPYTOIUIACTHYECKOTO Te/Ia B C/Iydae 3a1aHHOM ePUOIUIECKOM
HATPy3KU.

TEVZADZE T., OMSARASHVILI C.,

LORTKIPANISZE PH., VAZAGASHVILI Z.

CRITERIA OF SELECTION OF

PERSPECTIVE ALLUVIAL GEOLOGICAL STUCTURE FOR SUPPLY OF URBAN
TERRITORIES OF ARID ZONE WITH

DRINKING WATER

The main criteria which are necessary for supplying urban territories of an arid zone with drinking water are
represented and analyzed in the article. These criteria, on their side, are defined on the basis of the forecasting marks the
selection of which depends on implementation of the certain tasks set under the project. For example, it is necessary to
select different marks for hydropower, hydro amelioration, urban development of territories, building railway tunnels and
roads, arragning high-voltage power transmission line, harmonizing slope-related processes and designing-constructing
other type projects. Only discussion of the forecasting marks on the basis of a detailed, multilateral analysis stipulates
envisaging and evaluating formation and development of anticipating negative processes which lays the foundation to
high-qualification selection of protective measures; this presents the basis of the stability and reliable operation of the
object. In our case, the method of selection of a prospective alluvial geological structure in the arid climate zone of the
folded mountainous region in Georgia is discussed. This method is based on considering the forecasting marks.

TEB3AI3E T.B., OMCAPALIBWIN I''T., TOPTKUITAHU3E ®.H., BAPASAIIIBUJIN 3.H.
KPUTEPUU OTBOPA NEPCHEKTUBHBIX AJLJTIOBUAJBHBIX TEOCTPYKTYP APUJTHOM
30HBbI JJISI MUTHEBOI'O BONTOCHABXEHHUA TOPOJICKHX PAVTOHOB.

B crarbe MPEACTAaBJICHBI W TMPOaHAJIMU3UPOBAHBI OCHOBHBLIC KPUTCPUU, KOTOPBLIC HCO6XO[[I/IMI)I JJId IITUTBEBOT'O
BOJIOCHAO)KEHUSI apUAHBIX 30H TOPOJCKHX TEPpUTOpHiA. B CBOIO o4epenp 3T KpUTEpUM ONpe/ieNeHbl Ha OCHOBAaHUU
IIPOTHO3HBIX IPU3HAKOB, BHIOOP KOTOPBHIX 3aBUCHT OT HaOopa KOHKPETHBIX 3a7ad [yl OCYIIECTBICHHS IIPOEKTA.
Hanpumep, s ruaposHEpPreTH4ecKoro, THIPOMEINOPATHBHOTO CTPOUTENBCTBA, Ul ypOaHU3alUH TEPPUTOPHUH, IS
CTPOUTEIBCTBA IKEIEC3HOJOPOXKHBIX TYHHEJICH M aBTOMOOWIBHBIX JIOPOT, JUIA MPOKJIAJKH BBICOKOBOJBTHBIX JIMHMH
3NIEKTpoIepead, a TAKXKe JJIsi TapMOHU3AlUHU CKJIIOHOBBIX MIPOLIECCOB U APYTUX BUJOB IIPOEKTUPOBAHHS U CTPOUTENIHCTBA
HY)X€H BBIOOP OTJIMYHBIX JPYr OT JApyra IPOTHO3HBIX NMPU3HAKOB. TOJBKO OOCYKAEHHE NETaJbHOrO, BCECTOPOHHETO
aHaJM3a MPOTHO3HBIX NPU3HAKOB IPEIIOJIaracT y4eT M OLEHKY MpOLEcCOB (JOPMUPOBAHUS M Pa3BUTHS OXKUIAEMBIX
HETaTUBHBIX IPOLIECCOB, YTO SIBISIETCSI OCHOBOM /715l BEHIOOpa BHICOKOKAYECTBEHHBIX 3AIIUTHBIX MEp. JTO 1aeT 00BEKTy
CTaOMIBHOCTh M HAJIS)KHOCTh. B Hamiem ciydae paccMaTpuBaeTCs METOX BBIOOpa NMEPCHEKTHUBHBIX aJUTIOBHATIBHBIX
TEOCTPYKTYp apUAHOM KIMMAaTUYECKOW 30HBl TOPHO-CKJIAA4yaTblX PErMOHOB Ipy3uM, KOTOPBI OCHOBAaH Ha yyeTe
MIPOTPO3HBIX NIPU3HAKOB.

INBAHTUPAJI3E H. T, YXAPTUIIBUJIN M. M.
COBPEMEHHBIE CPEJCTBA BOPbEBI C BPEJJUTEJISIMU B CEJbCKOXO3SIMCTBEHHBIX
KYJbTYPAX

B Tpyae paCcCMOTPEHbI COBPEMEHHBIC ITECTUINUABI, KOTOPBIC UCITOJIB3YIOTCA JJIA 60pb6LI C BpeAuTe/IAMA U
00/IE3HAMHU CENBCKOX035ICTBEHHBIX KyJIABTYP. B COBPEMEHHBIX YC/IOBUAX, OﬂHOfI 13 3a/1a4 3KOJIOTUU ABJIAIOTCA



HCccaea0BaHUuA, CBA3AHHbBIE C UCITIOJIB30OBAHUEM CEJIbCKOXO3ANCTBEHHBIX XUMHUKATOB U pa3pa60TKa IpPEBEHTUB-
HBIX MEp. HCKOTOpre IIECTUIIMABI HETATUBHO BJ/INAIOT HA 6HOC(b€py, Y4aCTBYIOT B KPYroBOpOT€ BEINECTB U
HI/IHICBOI‘/'I oe1um. OHU BBI3BIBAIOT 3arpA3HeHue Opr}KaIOIlICfI Cpeabl. Hcnonb3oBanue 110060ro AJOXUMHUKATA
Tpe6ye'r ACTAJIBHOI'O U3YUHUA, 4TOOBI B [[aJIbHeﬁmeM HNCKIIOYNUTDh HAKOIVICHHUE BPC/JHBIX BCIICCTB B IIPOAYKTAX,
HE€ HAHCCTH BpeE MECTHOM 9KOCHUCTEME, JOMAITHUM JKUBOTHBIM U 3JOPOBBIO Y€/JIO0OBEKA, 4 TOJIBKO 60pOT]>CH C
BpeaAUTE/IAMU U OOJIE3HAMU B CEJIbCKOXO3ANCTBEHHBIX RKy/JIbTypax.

SHVANGIRADZE 1., CHKHARTISHVILI M.
MODERN FACILITIES AGAINST
AGRICULTURAL ADVERSE EFFECTS

The paper discusses pesticides used against harmful diseases in agriculture. One of the tasks of modern
ecology is the research of threat of use of agricultural chemicals and development of preventive measures. Some
pesticide, apart of its designed functions, affects in many negative ways on biosphere: it takes part in substantial
cycle, intervenes in food chain, disturbs vitality of living organisms, causes environmental pollution. Usage of
each fertilizer requires knowledge to avoid its accumulation in products, damage to ecosystem and damage

cattle and human health.

T'OPIru/3E JL.II., TOPTUA3E T. 11I., T”AYEYNJIAA3E H. JIK.
®U3UKO-MEXAHUYECKHUE XAPAKTEPUCTUKH U KJIACCU®UKAIIUA T'OPHON MACCHI
HOABOJAIIEI'O TYHHEJIA JAPBAJ I'DC B I'PY3UHN COINTACHO JAHHBIM RMR

B cratpe paccmaTpuBaeTCA TE€OJOTHYECKOE CTPOCHHE PAMOHA IMPOJETaHUA IOABOAAMIETO TYHHEA
«Japuanu» I'DC. B paitoHe nposjeraHusa MOABOJAINETO TOHHENA ObUIM BBLAEIEHBI JIUTOCTPATUrpaduIecKue
€IMHUITEl ¥ TPAHUIIBI X PACTIPOCTPAHEHUA; IPUBEJACHBI PACUETHI XapaKTEPUCTHK TUIOT-HOCTH U MPOYHOCTH
UH/UBU/YaIbHBIX JINTOCTPATUIPa-PpUUECKUX €JUHUI]; XaPAKTEPUCTUKU ITOPOJAHOM TOJIU BBIITOJIHEHBLI C
HCIIO/Ib30BAHMEM JIAHHBIX, ITOJlydEHHBIX B XO/I€ IIPOBE/ICHUA MOJIEBBIX U TAO0PATOPHBIX UCC/IETOBAHUIA.

GORGIDZE L., GORGIDZE T.,
GACHECHILADZE N.

PHYSICAL-MECHANICAL CHARACTERISTICS AND CLASSIFICATION OF ROCK MASS
ACCORDING TO THE RMR OF HEADRACE

TUNNEL OF DARIALI HPP IN GEORGIA

This article describes geological structure of headrace tunnel location route of Dariali HPP. Some
lithostratigraphic units were identified here, as well as borders of their distribution. Also, calculation of the
article shows determination of density and strength characteristics for these individual lithostratigraphic units.
Rock Mass Rating (RMR) has been calculated based on the data obtained during the field and laboratory studies.

IrOPrua3E JL.ul., TOPTUA3E T. 1.,

TAYEYMJIAJ3ZE H. JUK.

HHKEHEPHO-TEOJIOTHYECKHME YCJIOBUS OITOJIBHEN HA YYACTKE TBHJIMCCKOM OBBE3/I-
HOM ABTOMOBWJIBHOM JOPOT'H

B mHacrosamee BpeMa B I'py3sun maeT MHTEHCHBHOE CTPOUTEIBCTBO JOPOT MECTHOIO M MEKIYHAPOIHOIO
sHaueHuA. CiaegyeT OTMETUTB, YTO TOMINCCKAA OOBE3HAA JOPOra IMPOXOANUT Yepe3 PAOHBI CO CIOKHBIMU
reoJIMHaAMHIYECKIMHY YCIOBUAMM, I/ie HAOIIOAAIOTCA OIOJI3HH Pas3/IMYHbIX MacmTabos. B JanHoM craTtke paccma-
TPUBAIOTCA UHKEHEPHO-TE€OIOTUYECKUE YCIOBUA ITUX OIIOI3HEH PAalOHOB HA YYaCTKe TOMIHNCCKON 00be3HOM
ABTOMOOWIBHOM JOPOTH.



GORGIDZE L., GORGIDZE T., GACHECHILADZE N.
ENGINEERING-GEOELOGICAL CONDITIONS OF LANDSLIDE AREAS AT TBILISI BYPASS MOTOR
ROAD SEGMENT

Nowadays, construction of the local and international roads are ongoing intensively in Georgia. It shall be
mentioned here that Thilisi Bypass road runs through the areas with difficult geodynamic conditions where
landslides of different scales are observed. This article reviews engineering-geological conditions of these land-

slide areas at Thilisi Bypass motor road segment.

KARTVELISHVILI L., CHKHOBADZE N., KAKULIA J., LOMIDZE N., CHOCHIA L.
TEST BIOMINERAL DEPOT FERTILIZER DERIVED FROM THE PROCESSING OF
TRACHYTE

The article shows that trachytes Tsikhisubani field recycled silicate bacteria biotechnological method. The resulting
fertilizer is prolonged by adsorption of bacteria and potassium silicate. The product was tested in a pot experiment under
greenhouse conditions in the crop of grain. The effective fertilizer. As indicated by the increase in plant productivity, as
well as activation of the positive microorganisms.

KAPTBEJIMIIBWJIA JL.T., YXOBA3E H.JA., KAKYJIUA JXK.B., JOMUA3E H.H.,

YOYHA JI.1I.

UCIIBITAHUE BUOMHMWHEPAJIBHOI'O ITPOJIOHI'MPOBAHHOI'O YAOBPEHMAA I1O-
JIYYEHHOTI'O B PE3YJIBTATE IIEPEPABOTKHN TPAXHUTA

B craree moka3zaHo, 4TO TpaxuTH MecTopoxaeHus L{uxucybanu mepepaboTaHbl CHIIMKAaTHBIMH OakTepusMHu OHO-
TEXHOJIOTHYECKUM MeTo/0M. [1oiydeHo NpoIOHrMpOBaHHOE YAOOpPEHUE METOIOM aiCOpOLUH CHIMKATHBIX OaKTepui u
Kanus. [IpoaykT ObUT MCIIBITaH B BEreTallMOHHOM OITBITE B YCIIOBHSIX TEIUIMIIBI Ha KyJBType 3epHa. BrisieHa sddek-
THUBHOCTb yIOOPEHHs, Ha YTO YKA3bIBACT MOBBIIICHUE MTPOIYKTUBHOCTH PACTEHUMH, a TAK)KE aKTHBALHS TTOJIOKUTEIBHON
MHUKPODIIOPHL.
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