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1. Famkpenuyze M.I1. O nepBudHON TPENIMHO-
Baroctu ropoJ Tpuanerckoro xpebta m ee poau B
npouecce aepopmarun. Coodbmenusa AH I'pys. CCCP,
1.59, No2, Towmucu, 1970. ¢.369-372.

2. lamrpenuase M. I1. IlnaneTapHasa TpemuHoO-

IIAPUKAJ3E M.3., TIAATAIIIBIIU P.B.,
CYPAMEJIAIIIBIJIM  3.P., AJJAMAH A.D.

TPEIIIMHOBATBIE CUCTEMBI BEPXHEME-
JIOBBIX OTJIOKEHUM MPUTBWINCCKO-
'O PAMOHA

B cTaThe paccMOTpeH BOIIPOC O TPEIMIMHOBATOCTH
BEPXHEMEJIOBBIX IOPO/J NPUTOUIUCCKOTO PaloOHa, €
LEJIBIO CO3/aHUA MOJE/IA PA3BUTHIX B HBIX TPEIUHO-
BaTbIX cucteM. M3yueHbl IOBEPXHOCTHBIE OOHAKEHUA
B Ipejesnax Amxapa — TpuaneTckoi CKIagdaTol 30HbI
u ApTBUHO — BO/THUCCKON IIBIOBI, B YAaCTHOCTH, Cy-
IIECTBYIOIIUE MAKPOTPEIIUHEI B BEPXHEMEIOBBIX BYJI-
KAaHOT'€HHO — OCA/[OUHBIX U KAPOOHATHBIX CBUTAX — UX
IyCTOTA, PACIPOCTPAHEHUE, OTKPLITOCTb, MOPdOoIIo-
r'us, CBA3b OCHOBHBIX IIAPAMETPOB TPEIUHOBATHOCTH
C JIUTOJIOTUEN TIOPOJ, CTPYKTYpou (C pasmMepamu 3e-
PE€H), TOJIMUHOU MOPO/I, C XaPAKTEPOM U KAaueCTBOM
auactpodusma. Mcnonb3osaHbl Takke HIJIAMBI BEPX-
HEMEJIOBBIX OTJIOKCHUM, B3ATHE CO CKBAKMH IUIOIIA-
aert Manasu n 3an. Pycrasu (Manasu NeNe 11,12 u
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SHARIKADZE M., PAATASHVILI R.,
SURAMELASVILI Z., ADAMYAH A.

NEAR TBILISI REGION FRACTURED SYS-
TEMS OF THE UPPER CRETACEOUS SEDI-
MENTS

The aim of the named work is to create an un-
derstanding of the fractures of the Upper Cretaceous
rocks in order to create probable model for the frac-
tured systems generated in them.We have studied the
surface outcrops of the Adjara-Trialeti folded area and
Artvin-Bolnisi belt with the purpose of creating a pos-
sible model of the fracture systems developed in the
named area. The micro-fractures of the volcanic-sedi-
mentary and carbonaceous layers of the Upper Creta-
ceous were observed through the field studies concen-
trating on their frequency, distribution, penetration,
morphology, connection of the main fracture param-
eters with the lithology of the rocks, structure (grain
size), layer thickness, diastrophism properties and
quality. Microscopic analysis of the series of cuttings
from the Upper Cretaceous sediments of Manavi and
West Rustavi (Manavi wells M11 and M12 and Kumisi
well no.1) were also incorporated in the study. Conclu-
sions were made in the final report on the pattern of
fractures in the Upper Cretaceous formations of the
near-Thilisi area.
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HAJVIPA/I3E B.B.
POJIBb ITOINIEPEYHbBIX IMHEAMEHTOB B

METAJIVIOTENU I'PY3NN

I'mo6anpHOro Macmrada T.H. MepuamoHaTbHOE
noguatue llarckoro Ha tepputopun I'pysum BwIpa-
FKEH PANOM CTPYKTYp 3TOM CHCTEMBI. YCTaHaBIEHA
pOJTb TIOTIEPEYHBIX, B T.4. MEPUIUOHATBHBIX CTPYK-
TYp B MarMaTU4deCKUX, THIPOTEPMATBbHBIX U CEHCMU-
YeCcKUX Tporeccax. Pacronoskenne MecTopoxkaeHU
MTOJIE3HBIX MCKOTIAEMBIX, BRJIIOYAaA He(PTh W ra3, OIl-
peaenAIoT TEKTOHMYECKHE Y3/IbI, 0Opasyloluecs Iie-
pecedeHneM CTPYKTYp KaBKa3CKOTO U TTOMEPEYHOTO
HanpasjaeHni. PaccMoTpen mMexaHnsM oOpasoBaHUA
OAPUT-MOTUMETAITNIECKUX U MEJTHO-KOTIETAHHBIX

pyA.

NADIRADZE V.
THE ROLE OF TRANSVERSE LINEAMENTS
IN METALOGENY OF GEORGIA

The global scale promotion of the so called Schatski
meridian on the territory of Georgia is expressed by a
range of structures of this system. Long-term recurrent
relocations have been recorded on them. It has been
asserted that transverse, including meridian, struc-
tures play an important role in magmatic, hydrother-
mal and seismic processes. Dispersion of mineral de-
posits, including oil and gas, is determined by tectonic
knots which are formed by transecting of Caucasian
and transverse structures. The mechanism of originat-
ing of barite-polymetallic and copper-colchedan ores
is discussed.
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PAKTOPBI JIORAJTM3AIINN
MUHEPAJIM3ALIVU ITPOAYKTHUBHOI'O
BAPUTA OKPUBCKOT'O ITOAHATHUA

B cTarbe paccMOTpPEHBI BOIPOCHI F€0JIOTMYECKOTO
cTpoeHusa M nepcrnekTusHocTu Okpudbckoro oGapu-
TOHOCHOTO y3/Ia B COCTaB KOTOPOTO BXOJAT; PYI-
Hbple TI0JIA: I'Beau-nauenura; XBamu, MekBeHa,
Roueru,Kupos, 3you, Txmopu-Barerpa, a Tarske
IIPOCTPAHCTBEHHAA OPHUEHTALMA PA3PBIBHLIX Hapy-
HIEHUH U CKJIQQIaTBIX CTPYKTYpP JAHHOIO Y3J1a, BOII-
POCHL MX 3apOK/JAEHUA U Pa3sBUTHUA, CBA3AHHBIE C
HUMH (PAKTOPBI JTOKAIU3AIUN MUHEPAIU3AIUU IIPO-
JIYyKTUBHOTO HapuTa.
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GEGIA SH.
FACTORS OF PRODUCTIVE BARITE
MINERALIZATION OF OKRIBA RAISE

In the article the geological structure and perspec-
tives of Okriba barite bearing ore unit are considered
covering Gvedi-Lachepita, Khvamli, Mekvena, Joneti,
Kirov, Zubi, Tkhmori-Vatetra ore fields. The questions
of detached within ore unit rupturing failure and
folded structures spatial orientation, their origin and
development, connected with these structures produc-
tive barite mineralization localization are considered
also.
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YOMAXHU/I3E 1., BACUIAJ3SE M.A.,
BUBIJIAIIBILIN JI.B.

T'OPHAA ITPOMBIIIIVIEHHOCTD - OCHOBA
PA3BUTUA SHEPTETHNKIN

B craree, yunThIBas CyIIeCTBYIOIIas HA CETORHSIIHUNA
JICHb pealbHOCTh MOJIOKeHHss B [py3um, oOOcHOBaHa
poib  HOOBIBAIOIIEH IPOMBIIUICHHOCTH B Pa3BUTHH
sHepreTukd. OXapakTepH30BaH YpPOBEHb JOOBIBAEMBIX
SHEPreTUYECKUX IMOJIE3HBIX MCKONAEMBIX M JMHAMHMKA HX
pasButus. Pa3zpaboTaHbl MPEUIOKEHHUs MO IOBBIIICHHIO
poiM  TOPHONOOBIBAIONICH HPOMBINIIEHHOCTH. B 3TOM
OTHOIIEHUH Pedb UIET O TOBBIICHUH ITOTEHIINANIA TOOBIYN
yrist, HepTH, IPUPOHOTO Ta3a, TEPMUUECKUX BOJI, & TAKIKE
00 MX SKOHOMHYECKOM M PALOHAIBHOM HCIIOIb30BAHUH.

CHOMAKHIDZE D., BASILADZE M.,

BIBILASHVILI L.

THE MINING INDUSTRY AS A BASIS FOR
ENERGY DEVELOPMENT

Thearticle,based on therealityof Georgia, substantiates
therole of mining industryin energy development. The
levels and dynamics of energy extraction are defined.
On option has been expressed to refer hydropower to
mining industry. The suggestions for the promotion
of the mining industry in energy development have
been formed. From this point of view, it’s spoken to
increase production potential of coal, oil, natural gas,
thermal waters, as well as economical and rational use
of energy resources.
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PACYET YCTOMYUBOCTU OTKOCOB
METOJIOM KPYIJIOLIWINH/IPUYECKOI
IHOBEPXHOCTU CKOJIbKEHUS

B pabore mokasaHo, YTO B HacToAlIIEEe BpEMA
pacdeT YCTOMYMBOCTU OTKOCOB BBIEMOK METOIOM
KPYIVIOIIUIMHPUIECKON TTOBEPXHOCTH CKOJIbKEHUA,
IIUPOKO PACHPOCTPAHEH B MUPOBOM CTPOUTEILHOU
MpaKTUKE U TPUMEHAETCA C TTOMOIIBIO CaAMBIX
pasauaHBIX MeToA0B. CyTh MeTO/Aa 3aKTI0YaeTCcA B
OTBICKAaHUU T'PAPO-AHATUTHIECKUM CTIOCOOOM TOUKH
Oml.” - LIEHTPA BpallEeHUuA JUIA Haubosee OITacHOMU
MOBEPXHOCTH CKOTBKEHHUA TPU3MBI  OOPYIIEHUA,
KOTOPOH  COOTBETCTBYET MHUHUMATbHOE 3HAUCHHE
Koa(puumenTa ycroiransoctn otroca k= k", Tlpn
3TOM, PACCMATPUBAETCA IIOCKAA 3a/1a9a MEXaHUKH
TPyHTOB, T. €. TOJIIMHA PACYETHOTO OTKOCA IO
HAIPaBJIECHUIO €TO MPOTAKEHHOCTH TPUHUMaeTcA 1 M.
ITpuBenen aroput™ rpago-aHATUTUYECKOTO CII0CO0A
/lxan0y, ¢ TOMOIIBIO KOTOPOTO pelieHa KOHKPETHAA
33/lauya OTBICKAHUA NOJIOKEHUA Touku O . - IeHTpa
BpaNIeHUA, /UIA HanOojee OMACHOM IOBEPXHOCTH
CKOJTB;KEHUA TPU3MBI OOPYIIEHNA MAacCHUBA TPyHTa
OTKOCA BBICMKH.
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PIRTSKHAILAVA T.

OF THE CALCULATION OF SLOPE STABIL-
ITY CIRCULAR CYLINDRICAL SLIDING
SURFACE

It is shown that the current calculation method of
slope stability recesses circular cylindrical sliding sur-
face, is widespread in the global building practice and
used by a variety of techniques. The method consists
in finding the graph-analytical method point position
O . - the center of rotation for the most dangerous
sliding surface sliding wedge, which corresponds to
the minimum value of the coefficient of slope stability.
In this case, consider the plane problem of soil me-
chanics, i. e. the thickness calculated slope in the di-
rection of its length is taken 1 m. An algorithm graph-
analytical method Janbu, by which solved the problem
of finding a specific point position O, . - the center of
rotation, for the most dangerous sliding surface of ar-

ray soil cut slope.
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SHATEJIU P.IL, INEKAIAJ3E A M.
AHAJIN3 MATEMATHYECKOU MOJIEJT
ITIPOLIECCA ®JIOTAITNU MEJIN

B crarbe eeTca aHAIN3 MAaTEMATHYECKON MOJIEITH
rpoiiecca pJIOTAUNN METHOMN PyJbl /1A YCIOBUN MaJ-
Hey/IbCKOM o0oraruteabHoun (padpuku. Mojgessb mocT-
POEH HA OCHOBE CYNIECTBYIONINX JAHHBIX. Y CTAHOBJICH
KPUTEPUN ONTUMH3ALUN 1ponecca (pIoTalu, KOTO-
PHIA IIpeycMaTphIBaeT ITOJIYyYCHHE MAKCHMaTbHOTO
BBIXOJAa KOHJWIIMOHHOTO IIPOAYKTA. YCTAHOBJICHBI
Tpe/Jie/Ibl  U3MEHEHUH  YIPaBJIAIONIX BO3JCHCTBUI
(pacxojpsl pearenTos). [loyueHHble pes3ynbTaThl JAIOT
OCHOBY JUIA OIITHMH3AINN ITPOIIECCa.

L0BIBSB VDS

L 6. gbsggmo,s. Bggoemsdg,b. Lsdbscrsdy. Ldogngbdals
350060l geom@oiool 3emglol dsmgdsdoznc@o  dmegmo.
139036096988 @8 Bgdbmermaogda’, Ne4-6, mdogwolo, 2012.
a3- 45-50.

2. bynxpurmase I'. JI. Mozens pimAHUA yrpas-
JIAIONIEN BEIMIMHBI HA ITOKA3aTE/IN TEXHOIOTTYECKOTO
npoiiecca oboramenus:. Tpyaer I'TIM I'opras snexrpo-
MexaHuKa 1 aBTomatuka, Ne 9 (230), Townucu, 1980.
c. 5-10.

ENAGELI R., SHEKILADZE A.
THE ANALYSIS OF A MATHEMATICAL MODEL
OF THE COPPER FLOTATION PROCESS

The article presents the analysis of a mathematical
model of the copper flotation process at the Madneuli
processing plant. The model is built on the basis of
the existing statistical data concerning plant techno-
logical process. It has been established criterion for
optimization of the flotation process, which provides
for a maximum quantity of commercial product. The
acceptable limits of variation of control actions (rea-
gent consumption) have been identified. Based on the
obtained results the process will be optimized.

0d0R. MI&M&N 3. (MBNSE0N

0 3330603 IAHA)  306OLNOA)ISIT()

0d0R. XMI&M&HN 3. 6IGICITR0, o30R. XMISMEAN 6. IFobOGHOB3NTN),

AM3RNINV JIGHOTI0 SHMEMSHNOB0 SLNEIAHMEIN dHO3OL  dMGHITSNHISI-

‘JO3 622.625.57

bsdmddo  gobboeomemas dmgemge  dgormmo  Gerder-
Gasbo sbobbembaemo dbsgels dgdsbogmo dsbsbosmgdemols
swdfgto, 9.f. geebol  gmGdgmol  dotomswo  bsgmo:
Ggpbsdsdemds gemGdamon gsdmagmagn s39dsggdol dmdgb-
Bob  bopowgbs s Ggsené, gsideeomgdo dmpgdaner dbo-
G3b9emeadsl  Feaol.  derggdaemos  gdsoBomemo  Geardaems,
Gedemols bsdgsemngdomsy Baloe gsbobsbrghigds dbsgsls
3Bz 8o Berpggdeemo sdydsggdol dmdgbols bagacy.

dergemge FgMorgmo G0t skobdOmbamo desgsls
3945603700 dsbsbosmgdmols sbsggdo g@sxgognmo ©s a@s-
Qogamo sbsmob®o Igmmegdo, Gmdmgdo Labgemddmgs-
6gmegdls s dgmmEne® 30000539630 dm(393mea, dsm by
Gommo ©5 sMsbsgdeme  bybBos. dsmo  gedmygbgds 3o
0domdss s30eg89e0, G0 sGlgdnmo dgdsbogn®o dsbs-
bosmgdemols sbsagdo (9.5 germbol) gem@dnems o6 sbsbsgls
Ogoma® 330300901 gdsls dMsgsls Imdgb@ls s dernb-
s (0363906 Fmeol dsbsbosmgdmols ssdwadsm dBmby.
396dme, 839 dsgzgdol  @sbsfygolido, dmeEglsi dMsgs sgoms-
0L 337353900l dmdgb@Bl, gL 73968l 3bgmo 86 gdobggze
3mobol gm@dgmon  gsdmmgmore 337ds3930l  dmdgb@ols
360936gmmdsl [2].

degemge Fgdorgmo GOm0t skobdOmbamo desgsl
394960376 dsbslosmgdgml, dmamég Fabo, gemlols geme-
oo 339596
28 LI30IMT JIm6ISN, Nt 2(35), 2015

) 2M, (1 +S 1 2)

Kkl
Sw S o5 R
R2

M @M

S S

mo
Bogos(s Mkl - dM35L doge  asbgomstgdamo dmdgbdo, 6.9;
1\/[m - dM0g0l dogbodsgrm®o  dmdgbBo, 6.9; Smo - 3sgLo-
dsemm@o  dmdgbol  Fglsdsdolo  dsdlodsenm@o  LGosmo
dbgdc03 394sbogme  dsbsbosmgdgmby; S=1-0 — Leos-
ol d0drobstg 36033bgmmds; R1 = LBoBmeol gsbol
sddogdo  Fobsmmds, mdo; R'2 = LoBmeol dsdgsls s
Lob3omgby sggsbomo Gmpgm®ol gsbols sgdonco §ob-
3mds, 0do.

oy 9630l Loddemagdy 10-5 338-L smgdegds, Lgo-
Boeol  gsbol  sfBon®  Fobsmmdsl  mammgdgmymegb
dobo Lodzo60l a0dm ©s 0ggbgdgb 3mmbols asdsérdoggdem

BoeIgesl, dmegbsg R A0

_2M,S

m ~m0

M2 482

(2)

g0 bEosgols 360836gmmds S=1, dérsgs 33000561581
3373339001 33968 ls



LJIA0IM IRIISAMBIIIENSI - TOPHAA SJIEKTPOMEXAHHMKA - MINING ELEKTROMECHANYCS

M, = 2t Sno. 3

a S2 +1

33 go®dnmon  dowgdnmo M_(1 bowoeg  0dz00m0
90mbg93s dA35L 39Bsemmado dm(39dmm 337333960l dmdgb-
3ol 3603369emedsl, beagnm L3gz0segco o dols des396d0
(063> @OIgegdasbo, m®dsgo (30430l derddemals, b9dg@mls
Bo3ol s Ubg.), bswsg 39dsggdols s dsflodsern®o
33968980
Masz 30 boghome o6 gdobzggzs g0mdsbgmb.

Essbrmgbon  gemdsbgmols  Bmmos,  Gm3s
9L Bgbsdsdmds gsblsgnmegdomn szl obgbl desgsls
3560335350 199039001 Sbsemobolbsb.

OmyeO3  (36mdomos, AT WEOINgd0sh s M®dsy
(9930 dmEdemash  dmymge  Fgdone GmB™mE0s6  skob-
JOmbgen d6339670, GOm0l sgdoneo  Fobsmmdol bg-
o360 asbOEom, dMsgsls $39dsggdolsl ob®egds dsflo-
dsemm@o bOosgmo s dglsdsdobse $343sggdol dmdgb@)o.

3610301 35486985 Lmsb  gPmse  d3060gs  dMsgsl ©gbo
s dobo LobBomy, dglsdsdolse Am@MEL sgdon®o ob-
somds s 33dbodsenn@o beosgmo 03 Embgdeg d306©9ds,

3sJbodseméo  Leosmol  360d36gmmds,  G™MIgmags
639yl Idsgel  8373s3900l Mgl 3edeemmy-
do 3399 Lowowgl Ma= Makm’ 303003 333m0mgEmgds

ode gorgdaegdoesb (3) (S,,=8,,), Gorgbag

Sma = ka - \lki _1’ (4)
15.5;308 ka =_m
akat

3939, ©33m 30egdnmgdowst (2), oy Leosmols 3603-
369mebs 6:306s¢nm@als Bmenos, S= Sn, dsdob Mk1: Mn,Qo
3sJbodsen@o bdosmo dmbgdtog dsbslosmgdgmbg Bemo
0dbg0s

S, =S, (bm +W),

b3 by, :':\"A_m, Sn=1_%,5mgm N s 0, - dbsgel Bemdo-

&)

n

Boenno s LobJOmbagma d¢rmbms Gazbzgdos.
dgbsdsdols, OmBm@ol  Fobsmmdslmsb  ©sdmowgd-
Aemgdom, $393s3900l @sbs{goldo, Hmeglsig S=1

603 bmdobsem@ols Beamo brgds. s R, +R}, 6)
B3gzosemndo  Bodol dmgmge  dgmogmo  Gedeméo- me X, .
b0 sbobJembrnmo  dMsggdols dgdsbogn@o  dsbsbosmgdmols dhozol  asdebgdols  aBorsgBgdols  Bgdroga, Gewglisg
sbsggdo  goEdnmol  asdmygzsbolsl  syomgdgemos  0d ~0 [1]
sdsggdomo  [obsmmdols  gsmgsmolfobgds, Gmdgmoi bg-
R’
o 09 sebodbymo. S, NX_Z’ (7)
M-M, , 6.2
B IS N S S S S R S
fN b T M Misrst
70014 N S A SO ...kz.Ma':'.?.5.7.; ....... bemeenns H
| IR Y 1 H 1 : : 1 ‘ H H
ForoN : | | : H : : H
R : : : E : : : :
e s S S S S s S
P 3\ : : : : : : : ]
£ AN : i i : : i '
L e At R A
IR AN
400LL oo . N . o . e S S ;
A S LA S R R
R T N T T e T
R R B S S S
HE : : N P : : :
¢ 1 H ' 1 N : ) H
' : ' : | "~-..¢Mkl’M!=131§ : :
e e A S
I R s S
; ; : : : : : ; om———
L0 SRR SRS MRS SRS NSRS SO SO SO S M
B I R A A N N N A A
0 01 02 03 o04 05 06 07 08 09 1
S
bsb. 1.
Jeoobols (Mkl- Fazadoco bsbo) @s gemerlbol gedgdehocigdmemo (Mk-ﬂm;gmdb'n bs%o)
BOGIemgdoon sggdmmmo dsgsl dgfsbogm@o dsbslosoydemgdo
LI30IN JImEISN, Ne 2(35), 2015 29



LJIA0IM IRIISAMBIIIENSI - TOPHAA SJIEKTPOMEXAHHMKA - MINING ELEKTROMECHANYCS

Bogos(s Xm 360 dmgmage Fgmzgols 0bedionco Fobsmm-
35, 030, beagme R’2x 0d {obsmmbols Loogy, 3o, G@dgmac
398ommado dm39dne 337353960l M_‘lkal 33968 9berb-
39go3b-

o) 3939mdo (6) 3sdmbsbmemadsl (7)-bg s 3eb3bs%b-
236030 Ry, 3308690

R}, =R}, Sna—Smo (8)

S

mo0

©s 07 3330035malifobgder 0dslss, Omd [2]

R, = _Sn, U 9)
10404 n, P,
30303 33dmomgmads  ©sdsBgdomo  fobsmmdol Loy
R'x (U, — d6538b bmdobsmgéo bsbgdo dsdgs (3) oo P
— d6535L 6mdobsgrm®o boddmsgtyg, 338)-
oy s Jlodsern®  Ldosgol dodwabstry 360d36gemmdsls

3036036530 Smk §o63mgswg9bm

00 QO

S0 +(S,.— , O3 S=1-8
Smk — mo ( ma mO) G (10)
So» 032 8=8,, —0-

333 bsbyemadom, dogomgdo gembols 3mGgddocgdnm go®-
3nmsls

_2M, Sy

Wy (11)

330000  3mb3Mgdygmo  Igdmbggzolsmgol gemmbols gm-

9B 0Mgdmmo gm®dnmmon sggdmmo 3948603960 dsbsbosmy-
dgmo s 380800 gemsbogn®b, Gmegbs: Mn=360.55.3;

S, ,=0.0832; b_ ="h’/'|m ~22; M_=b M =2.2:360.52793 6.;

m, = Ml\:;lkat —2.1; M, =m ‘M =2.1-360.5%7576.3;
M, b, 22 2

k,=—m =20 =22 104762, S, =k, k1=

a Maka' ma 2.1 ma a a

— 1.04762-1.04762 — 1= 0.7354,

2M,S,, o _2:793 -0.0832

grzobol goddymon - My =g ez S = 5o e o
gemolol 30698098 mma ROOFYEmon -
_M,S, o _2:793S, o

TS+ S, +8

3949603700 dsbsbosmgdemagdals sbsggdse  3sdmgogabma

©336m3633530L Lobggds “MATLAB-o.
Omgeez bobsbosh  Bsbl, 3mmbols  3eégddocgda-
o gemOdImon  s3gdgmo  dgdsbogndo  dsbslosmgdgmols

30 LI JIMm6ICN, Nz 2(35), 2015

337333900l dm3qb@ols  360Tzbgmmds  bldee  gdobzggzs
398smmado dm(3gdme 337853900l ImIgbd)ls

Lo 2MuSy, g 2:793.07854, o0
S +1 0.7354% +1

borgnm  3mebols go®dgmon 393s3980l dmdgb@Bols 3603-
36ge0mds

_2M,S,, smo 4_2:793-0.0832,

MTG2 i 0.0832 1T ~131.

5360 IPBo  0zsmbshobmgdolsmngol, 353056336:08mm
gmobols s 3mobol  gmogddomgdgmo  gm@dgmabon
dcgmge  Bgommo  Bm@meosbo  sbobJembamo  desgsls
3398539801 @G0l 60836gmeds 943 bgemsby [1]:

3ebols ge&dnmon

s 82 +8?2

t=_JWo mo dS=--2 Sz an0+82 das o6
2M_Js TS S 2% s S
2 2
2_g, -—[2m*S 4
T, 8 SmoS

3ebol 3069 omgdnmo gm@dgmon

5282 +S2
= > .[ 36+
2
E _ @k _ j‘sz S +S ds.
T0 S S S

o0z 0bBgacsmols sdmblboo doomgds, Omd gmmbol
QmAINmon  gsdmmgmogmo dsgsl 1dd bgmoeby sdndsgg-
3ol Ol getemdono  360836gmmds  Essbmmgdon  3-
%96 9800 [(Z)_~3] 016 Gasgrbo.

k

R0OBIHID IO

1. Ymmukua M.I'., CokonoB M.M., TepexoB B.M.,
[HunsHckuit A.B. OCHOBBI aBTOMaTH3UPOBAHHOTO 3JIEKT-
ponpuBoa. « dueprus», Mocksa, 1974 . 568 c.

2. Unnmukud M. T, Canmiiep A. C. OOmiuii Kype 31eKT-
porpuBona. «Heprousaar», Mocksa, 1981. 386 c.

3. Cumonenko A. C. Dnexrpornpusoa. Yacts 1 - na-
OOpaTOPHBIN MPAKTUKYM JUISl CTYJCHTOB CHEINHAILHOCTH
110302 «DnexTpudukanus 1 aBTOMAaTH3ALUS CEIbCKOTO
XO35UCTBaY, - 2-¢ U3JAHHOE, TIepepab0TaHHOE U JOTIOTHEH-
noe. Kocrpoma, 2008. 344 c.



LJIA0IM IRIISAMBIIIENSI - TOPHAA SJIEKTPOMEXAHHMKA - MINING ELEKTROMECHANYCS
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OHHAHUA M.III.

KOPPERTUPOBAHHAA MEXAHWYECKAA
XAPAKTEPUCTHUKA ACMHXPOHHOTI'O
ABUTATEIA C KOPOTKO3AMKHYTBIM
POTOPOM

PaccmoTrpeHa orpuiaresnbHas CTOpOHA TaK Ha3bIBa-
emoit dopmynsl Kiocca, omuchiBaromas MeXaHHUECKYIO
XapaKTEepUCTUKY aCHHXPOHHOTO JIBUTATENs C KOPOTKO3a-
MKHYTBIM POTOpPOM. BBISBICH €e OCHOBHOH HEIOCTAaTOK
- HECOOTBEETCTBHE BEIMYUHBI ITyCKOBOTO MOMEHTA JIBH-
raressi BBIYUCICHHTO 10 (hOopMysie ¢ JaHHBIMH KaTallora.
[Momyuena smmmpryeckas popMyIia o KOTopoii bonee Tou-
HO MOXKHO OIIPE/ICIINTD 3HAUYCHNE HCKOMOTO TIapaMeTpa.

TSERETELI M., MAKHARASHVILI N.,
ONIANI M.

ADJUST OF MECANICAL OSCILLATION
OF AN ASYNCHRONOUS MOTOR WITH
SQUIRREL-CAGE ROTOR

This manuscript discusses the pros and cons of the
Kloss equation of mechanical oscillation of an asyn-
chronous motor with squirrel-cage rotor. It points out
that main disadvantage of the equation is a significant
discrepancy between the value calculated from the
formula and the value measured directly from the pa-
rameters provided by the catalog. The manuscript pro-
vides a simple empirical formula, which allows the cal-
culations of the starting torque of the motor.
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SILAGADZE V., JANGIDZE M.,
STERYAKOVA S.

IMPROVED HYDRAULIC CIRCUIT CLEANING
FROM SOLID RESIDUES ADJACENT TO THE
DRAINAGE SUMP AREA DRESSING PLANT
JSC “MADNEULI”

The paper analyzed the existing layout of equipment
for pumping and erosion of solid residues from the terri-
tory adjacent to the drainage sump concentrator. The causes
of its unsatisfactory performance and ways to improve. In
particular, with a limited flow valves installed vertical sub-
mersible pumps PVP 160/20, ensuring normal operation of
pumping units and associated external network. The op-
timal placement of devices erosion of solid precipitation
and the size of the nozzle. A device for the resuspension of
sediments deposited in drainage sumps and set the desired
water flow for resuspension. It develops and recommends
the proper organization conducting the erosion deposited
on the floor of solids and turbidity in the sump.
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CITIATAJ3E B.A., J;KAHT/JI3E M.B.,

CTEPAKOBA C.1.

YCOBEPIIEHCTBOBAHUE I'1/IPABJIN-
YECKOM CXEMbBI OUYHMCTKU OT TBEPIbIX
OCAJIKOB ITPUIETAIOIIEN K JPEHAKHBIM
3YMII®AM TEPPUTOPUH OBOTATUTEILHOM
OABPUKU AO <MAJTHEYJIN»

B pabore mnpoaHanm3mpoBaHA CYMIECTBYIOMAs CXeMa
pacnonoxeHus O00OpYAOBaHHS IO pPa3MBIBY M IIEpEKadke
TBEPABIX OCAJKOB C TEPPUTOPUH, MPHIIETAIOMEH K JPEHAKHBIM
symiipam oborarutenbHOl (Gadpuku. BEISBICHBI TPUYMHBI ee
HEY/IOBIETBOPUTENHHOTO  (DYHKIHOHUPOBAHUS W  HAMEUCHBI
IyTH yITy4IIeHUs. B 9acTHOCTH, ¢ MCIOIB30BaHUEM 33 BIDKEK
YCTaHOBJIECH IMMUTHPOBAHHBIN PACXO/ BEPTUKATIBHBIX OTPY>KHBIX
Hacocos [IBIT 160/20, obecnieunBaromuii HOpMaIBHYIO PadoTy
HAaCOCHBIX arperatoB M COOTBETCTBYIONIEH BHEIIHEH ceTu.
OmnpereneHsl ONTHMaIbHBIE MECTA Pa3MENICHHS YCTPOICTB
pa3MbIBa TBEPABIX OCAAKOB M pa3Mepsl comma. Paszpaborano
YCTPOMCTBO AJISI B3MYyYHBAHHS OCEBIINX OCAAKOB B APEHAXKHBIX
3ymndax ¥ ycTaHOBIECH TpeOyeMbId AT B3MYUMBAHHS PACXO]
Bozbl. Pa3paboTana m pekOMeH/I0BaHA MPABUIIbHAS OPTraHU3aNUsL
BEJICHNS Pa3MbIBa OCEBIIMX Ha MOy TBEPJABIX MaTepHaIOB U
B3MYYHBAHUS B 3yMI(ax.
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MAKHARADZE L., KHUNDADZE N.,

GELASHVILI V.

RESEARCH OF CRUDE OIL PHYSICAL-MECHAN-
ICAL CHARACTERISTICS UNSTEADINESS IN
MAIN PIPELINES DURING THE TRANSPORT-
ING, WHILE DEPENDING ON NATURAL ENVI-
RONMENT TEMPERATURE, ON PURPOSE OF
ITS IMPACT ON TECHNICAL-ECONOMICAL
CHARACTERISTICS OF THE SYSTEM AND RELI-
ABILITY OF EXPLOITATION

The article reviews the dependence of crude oil
transported in main pipelines physical-mechanical
characteristics (viscosity, density) unsteadiness on tem-
perature, because it can significantly impact on choos-
ing optimal route of pipeline; on calculation of pipe-
line hydraulic endurance; on defining the quantity
of in-series pumps in the pipeline; on defining their
location lengthwise the pipeline and working regime;
which for its part considerably impacts on reliability
of oil pipeline system exploitation and technical- eco-
nomical characteristics.
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MAXAPAJI3E JL.U., XYHJIAJA3E HL.IIL.,
TEJIAIIIBUJIN B. /.
NCCIIEAOBAHME U3MEHEHVA
®U3UKO-MEXAHUYECKHX CBOYICTB
TPAHCITOPTPOBAHHBLIX I1O
MAI'ICTPAJIBHBIM TPYBOITPOBOJAM
CBhIPOU HE®TU B 3ABUCIMOCTHU OT
TEMITEPATYPBI IIPUPO JHBIX YCJIOBUI
TPAHCITOPTHPOBAHUA C LIEIBIO X
B/IMAHNA HA TEXHTKO-9KOHOMUWYECKUE
ITOKASATE/IN 1 HAAEAKHOCTD 9TX CUCTEM
B crarbe paccmarpmBaeTcAa  BOIIPOC  3aBUCH-
MOCTH HM3MEHEHHUA (PU3UKO-MEXaHHUYECKUX CBOMCTB
(BA3KOCTH, IJIOTHOCTH) CHIPOM He(PTH TpPAHCIOP-
THUPOBAHHBIX 10 MAruCTPAIBHBIM TPyOOIIPOBOAAM B
3aBUCUMOCTH OT TEMIIEPATYPbl IPUPOAHBIX YCIOBHI
TPAHCIOPTUPOBAHUA, TAaK KaK OHA MOKET OKa3aTb
CEpbE3HOE BIUAHNE HA BRIOOP ONTHMAIBHOM TPACCHI
MarucTpaJIbHOrO TPyOOIIPOBOAA; HA I'NPABINYECKIN
pacueT TpyobONpoOBOJA; HA PACUYET HA IPOYHOCTH;
Ha BBIOOP KOJIMYECTBA HACOCOB, IOCIEIOBATEIBHO
BK/JIIOUCHHBIX B TPYOOIPOBOJHOM MArucTpaId M HUX
pacnpeeseHuN BAOIb TPYOOIIPOBOIHON MAaruCTpa/In;
Ha pEKUM HUX pabOTHI, TAK KAK BCE 9TO, CO CBOEH
CTOPOHBI, B 3HAUUTEJBHOW CTEIIEHU BAUAECT Ha
TEXHUKO-9KOHOMUYECKHE MMOKA3aTe/N U HAAEKHOCTD
9KCIUTyaTallul BCEH CUCTEMBI.
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MAKHARADZE L., GELASHVLI V.,

STERIAKOVA S.

RELIABILITY ANALYSES OF MAIN PIPELINES
AND OIL PRODUCT PIPELINES EXPLOITATION,
AFTER THE EXAMPLE OF EXISTING SYSTEMS
THROUGH THE TERRITORY OF GEORGIA

The article reviews reliability analyses of the ana-
logical systems exploitation, as the example of Baku-
Supsa main oil pipeline and Khashuri-Batumi oil prod-
uct pipeline through the territory of Georgia, which
can be accepted for all analogical systems through the
territory of Georgia. Above-mentioned systems are
yoke objects, which are very difficult as for calcula-
tions, also for projecting and exploitation. It considers
the impact of system equipment, functional scheme,
climate and geographical conditions on its reliability.

MAXAPAJI3E JI.W., TEJIAIIIBUJTH B.]I.,
CTEPSIKOBA C.H.

AHAJIN3 HAJEKHOCTH SKCIUTYATALIVIN
MATUCTPAJIBHBIX HE@TEITPOBOJIOB U
HE®TEITPOAYKTOIIPOBO/JOB HA ITPUMEPE
IMTPOXOJAIIMX ITO TEPPUTOPUU I'PY3UU
CHICTEM

B crarpe, Ha npuMepe NPOXOAAIIUX 10 TEPPUTO-
puu I'py3un HepTenpoAyKTOB U He(PTEIPOAYKTOIIPO-
BOJOB, JIA€TCA AHAIU3 HAJEKHOCTU IKCIUIyaTallUU,
KOTOPBIN MOKHO CUUTATh CIIPABE/UIMBBIM JIJIA BCEX
AHAJTOTUYHBIX CUCTEM, B TIEPBYIO OU€PEab JUIA CHCTEM
[IPOXOJANINX 10 Tepputopuu I'pysun. YnomsaHyTsie
CHCTEMBI ABJIAIOTCA NEPEBATBHBIMU OOBEKTAMU, KO-
TOPbIE ABIAIOTCA OCOOEHHO CJIOKHBIMU KaK JUIA pa-
CYeTa, TaK U JUIA IPOEKTUPOBAHUA U SKCIUIyaTallUU.
OH yYUTHIBACT BEPOATHOCTHh HAIC;KHOCTU BJIMAHUA
OCHAIIICHUA CUCTEMBI, CXeMBI (PYHKIIMOHUPOBAHUA, A
TaKKe KIMMATUYECKUE U reorpaduyeckue yCIoBUA
9KCIUIyaTaIUU.
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Jdbogmo momddols 6gd0ldog@o gstrornmgds.

Fymol  egmdgby  @sdbspgdamo  Lsdgdmo  Lombggdo
0gmgs bsd dotomse s gam@ose: 0bdododm®mmoa, sGs0b-
30domernmo s dmemadg@raemo Blbsdgdo (ob. 6sb. 1).

3618063080BmGmmo  Lednemo  blbsrgdo gge  shg®-
9096 mobmgsbo  Jsbgdols  asx0Mx39gdst, olobo @) omasw
3900390086 Mmobolsgsh, Fymolsgsh ©s Bsg®ondol Jopem-
JBoemol 36 30601 sbsds@Bolisgsh. ©sbsdsBol Lsboo olobo
3309039 99039336 0bgo ©yBrmgYrsbhRl @ obigh-
LsbBgdls, Gmgmdoss mogbodo, gmbgsdo w©s bz gb
blbstgdo Mdmsg@glse gsdmoygbads sdmdmamols asg3sbols
Bofgol ge3by, bgos 0b@gmzgsegdols Jebgdol dmemzalsl.

0b30dog e mo Lsdn®mo blbsegdo, Sotodom, msgoesb
030096 mabgeo Jobgdals aexocxggdsl. ob3ndotgds do-

Fymol gudgby ©odbsgdnmo Lsdg®mo

bLBs@ado
r
565063060G MG Y0 063030@®GM0
3m@odg@ynmo
|
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3> Ygoro gORRE09%D B9 R stoobigdbogmo
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o030l ggdghy
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om{93s olgmo gsmambgdols dg839mdom, BGmaméoiss Na, Ca
s K, gsblsgnonmgdon Ca s K 6 dsmo 3m3dabssooom,
O@dgmoi bOmbzgmygmal  mobgmo  Jebgdol  Lamggmgle
06303061935L.
333m0yggbgds

Begewse smbodoygmo Ladbndeo Blbsmgdo
306060500 Jobgdol  dme-
©30Lsls, 86 olgmo  Jobgdol dqmmzol O™, Gemdmgdac
Bqo(35396  JoesBomgdse mabgdl [1-3].

3ere00dg@rmo blbstrgdo  [ocdmaagbgb
3536m3cmggnmagdolsgsb  dgoggboen  Loliggdgol.
6o Tgodemgds ogmls  sGs0b3odoBmErnmo 36  abdodo@mEo
©sds9d0Lsl  0bdodogmGrgmo  Blbscgdo.
00bsd3069 ©s Pomobe dmmadg@ge blbsegdl sz gligg-

mobmgsbo

Ladm®mo

olo-
3900mbgdols

EmdmsbBon@o Blbsegdol mzgalgdgdo, Mo Leg®dbmdmase
3303l dsmo  3sdmygabgdol  9539ddnOmdsl.  Lsdmdmo
b6l Semodg@rnemo ©sbsds@géomn ©sdndsgnds Bowols
bbbl Lodemsb@gls, B3 msgzals dbMog smdxmdglgdls 3
blbsdgdols dog® dmbadgmmo  Jsbol bsFomsggdols s3md)-
B0l bsdl, Bgbademagdgemls  brols  asbbmeogmegl 3
bl6stgdols  goe@@sz00l  dsbsbosmgdegdols  3mb@Gmemo.
3d3g mbos  800b6036mL, G™I  Imeodg@mo  Lolb@gdgdols
0gM3nmo bgsdorrnemds ooyl 204 °C-deg.
dobgosgee  dsmo  3sdmygbgdol  IMsgzsereag®emzbadals,
3erodg@rmen baddm  blbatndl asé3397mo  6sgemmasby-
do3 3oshbosm, 39Adme, Lbgseslbzgs bsfomszgdom  dsmo
©8606d9A 988 [oe3mapagbl dmsgsd Leg®obgl Loliggdols

915398000 ©8 H9bBsdgm G gsdmyggbgdalsmzols. Gmeglss
dnOm30L 3Gm39L380 Fymol ggndyby sdbegdne Ladn®m
b6l 30ggbgdm, 33900l 396 s3emom 03 Lsg®obggdls
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3030600 gsmdseo ool dsemby Bodlogn®o s gmemb-
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393608 Fgsgdom  Esbdsmo  3cb(306BMs3000 3G gdmdols
39900 B39350(3. Fgesgdolsmzols, 0go oligmogy Bmdbogn®os
Oeame3 (30567 gsemdseo (HCN).

3030600 gsemdsels a4sshbos Fgdmgao mzoligdgda:
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- 46 %;
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20306007 gsmdseo  bgseslibzs abom Fgodemgds dmb-
309b  Ledgdm  BLbsedo, gl abgdos: amgode{gsmdseols
3993390  0bBgAzsemgdol  d@mzgalsls, bedydmo Blbseols

©s63358)900  0g™dnmo s IsdBgBomo  EgaMIE3000),
Ladm®mo domagdols amgomeols 8qd339em Ladmb dsbsemagdo-

50 LI JIMm6ICN, Nz 2(35), 2015

100.

10.0

bymgoEgdo,%
fry
o

e
ok

0.01

0 2 4 6 8 10 12 14

pH

6sb. 2. Lymagopgdol 3s6sfommgds  ©os3sbmbdo

36 Jodo@o Gged00m. s0b0BboEsb  g3s3mdeabstyg, dsm
O 383mzmgbsl LeGe®dmm Bgdbermmaon®o 3OmigL-
200L qlsg®nbegdol Bgdbogol Falgdol wsiz0l bsddgdo
Laboggmibemm 3603369ememds gbodgds. s@lgdmdls Lbgsmslb-
38 33Mmbotgdamo  dgmmeo  0dolsmgol, Gmd  sEaobegl
H2S—ols 36gdcmds Lsdnee blbs®do ©s dso Bgosdomby:

. blbséddo pH dsh39698emols Bqds09ds 9gG0-96-
00 30053560 B3 JBME0s ©s 0560690l amgotE{gsmdsrols
30 gdmdsByg. OMamB(3 1339 $00b0T6s, amgocE(gsmbseo
37535 sot0s s pH 3sBggbgdemols Bgdz09ds asdmi397-
o0 gemmoedo OH-ob 6gog@smobszoom;

. sg0mo 343l olgmo gmembommo 60d6géals gsd-
c3mgbsls, Hegmdass: dsgo ggdals FeS-oli bawgdals Fao-
3c94dbs Laddm domgdby s Ladmdmo blbstols ggg@ols
ge3es;

. a3dmoggbgds  bbgewsllbzs  8gdm(dgdol  Fglo
Lodmém  blbscrgddo H2S-01s blbswo bymaoregdols beboo
3330 bogmgbse s dsmo 3mb(396B (300l sbsagbsc;

. blbsé0ols  sbs3020l  3obG@om, o3 dgodmgds
pH 38shg9698mols 89330609800 0gmb gsdm§ggmmo;

. 3060l 33m3(36m0 goJbodgdnmo bgblmegdo ge@-
0mE 333moyggbgds Fsdammamgdby 0dolsmgol, @md dmbegl
Bgos30mby  gmaocefysmdsols ©OHmMmo  gsdmgmagbs ©s
dobo @sdsmo  3mb396¢Gs(3000 OLgdmbals sgzaflocgds.

Omgee3 Bgdmn 800606, amgoce(gsmdseo ol bl-
bao bsgPmoa. ogo olgzg, Gmams CO2, O™dgmog demby
396350 Blbswo  Jodom@o gmgdgbdns. Bgesmgdolozals, ols
100-%96 9B blbswos, 306  gsbadseo.  33emg3q00ls
3cb5(393500L 01365 bAsw HQS-OB blbsmds mmsbols @)qd-
39658y ety s sBImbggenm (6935%g, ssbemmadoo 0,1
3ol 6 3400 33/em Bgeeagbl, beamer Ladmém blbsegd 80
Hgs-oh blbsmdols s dmmgznma®o gm@don sGlgdmdols
dnsgstr0 3sb6dbsbmgMgmo gsddmemo sdols pH dshgabgdgmo
s (6938, Omame Fabo, dgegs  blbsedo (pH<T7) bg-
35 ama300©[gsmdseol soM0l 0mbobgds s 3ge3s s0MSE
3508043939, bom  Gmegbsg pH 3sh396969emo  Ladnem
bLbstBo  qebrmmzegds 6goBGor e as3sbmbl (pH=7),
35806 d0d0bstgmdl  dobo  BPsblgm@dszos —  blbsw
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bymgoegdse gemesddbs. &g blbsedo (pH>7) Lafgols
933ty d0deobscrg  Jodogo  Ggedios HQS-OB bgoBGsm-
0bsz000ms s ol dolmagoese 3etEs]dbsdo asdmobadgds,
boymen dols Lasdmemeom  36menddee pH-ob  ds@)qésbosb
9603 bowndo bnmaoro Fs®dmoddbgss (9 go bfmege
oli 36m39b0s, BmEgbsg mommbol 3smombgdo, Hmam®acgss
Na s Ca, 3goash 6gsd(30580 sbown® bnmaoegdmsb).
5360 dgBo mngsembshobmgdolsmzgals dogdstrmmo pH ©os-
35Bm630 Lymagoegdol gsbsfomadols a®sggognem asdmbsb-
aemgdsl (0b. 6sb. 2). 33sLbosb gmse sobsbodbsg0s, Hd
pH-ob 35858sLmsb gomse blbsegd8o bymaoegdols 36m-

o6& Mo Bgd(339emds  dobodndsdrey  d30MEgds, Mrame
9L J399m0 dmiggdmen 3bGoemdos 6sBggbgdo (ob. be. 1).

@abcomo 1
35B396:58emg30l  asgmgbs badnéem bLbse 3o
3m30fefysmdsnol F9d3gmmdsty

pH H.S, %
5.0 98.000
6.0 90.000
6.5 70.000
7.0 50.000
7.5 25.000
8.0 10.000
9.0 1.000
10.0 0.100
11.0 0.010
12.0 0.001

Lodmdm  blbs®gddo  gmaotefysemdswols  bgod@sm-
obsigos pH-ol gob6mom msgobosgse o 6036sgl 0dsls,
603 bagtoby meg0086 s(30mgdmmoas. blbseo bymaowgdo
360m30098086 Lsdnem blbsgddo s 3agdmdgh, Mmamey
309630900 Haligals dssmgdemgdo, 08 dstrgogo dobyboo,
603 pH-ol 3mgdslbmsb gomse bgogdemobszool Ggsd-
6o 39da3o0 Babosmabss. gl 3o 0dsby d0sbodbgdls, Bed
oy pH-ob Lslpdggm ©0s3sbmb3o  dgbs@hnbgds 3964
b begds, @s ol Fgd30600ds 335 sogdols CO2 ©
H2S bsdn®m Blbstgddo Bqdmeabgdals asdm, 35806 Blbswo
bgmgoegdo  ©sno@nbregds  msgol 13803 dmeggmenn
QAL - H2S. 30b036moesb  3sdmdeabsty Lsboemisb-
oE  $(30egdgmos, Gmd  Bgbsehnbogl pH-ol dspsmo
3sh396909em0 9939890, Msms Bgobmnoml HQS-OB 35369
393mabs Ladnde blbsgddo ©s o6 dmbogl dolgsb dmd-
©0bsey Legtmbggdals Ggsmabgds. sdsbosb pH dshzqbgd-
ol bsliy@agm getamaddo dgbséhabgds (pH = 11-12)
LFoe0 abss HQS-O]J 35369 bg9mJ9gg30ls Bglsbmmwsc, ds-
3633 sdoo 396 BgObrgds LsggOmbol szomgds genmowgdo-
©sb @3 Begoese Lsdndsm as69dmesb. dglsdsdobse ©mols
Tobeogdo ©ggds Lagdobols gsm3b9dgmygmazals  s7z0emg-
dmeds.  sebodbyema dobbols doefgzs 3o Fglbedmgdgmas

orgoools Igd(339em0 3O ddgd0L  g4sdmyggbgdom, Brameo-
g% SULF-X (ZnO), NO-SULF, BARACOR 44 s Ubg.
Ladmdmo Blbsegdol dezgdnmo 3Gmenddgdon ©sdndsgy-
3ol doom{gze BLbse9dTo Lmmagamgdol gsb3em 3939ds ©s
smadzs gblbso omools bymaoeol bsbom. bem®dsenn
306039690 s BBy 39693mdo mgmools bymaoeo s
396s0ddbgds  amaomegsmdsmse. gblbsco  Lrmaowgdo
dbmmme 03 F9dnbzn3980 E8MdONbEd06 msgasbe So6-
396 damdstgmdsls (blbse brmaorgdse s0lgdmdsls).
orggo pH 3sBggbgdgemo 1 — 3 gstrzemgddo 3mgd3g30-

bes  0mgdasl, Omd Lsdgdem blbs®gddo  Bmdosbmdals
3 lsdo@Bgdms  BedmmE  3sdmoggbgds 3ot s bsgeo-
130l dopemdbogo (NaOH). 53 3565136900l Blbstronsb
Fge930L  3Omiglo  go  xbIGMgmmdolsmgals  ge®3zg e
©0b3980L  Bgo3e3L.  39MdmE, Bndggéol, olggy Gemamey
35035 BLbsGq0ls b3 Jdqmgded, Igademgds asdmoaffgomb s 3-
dser bg@omBamo Jodoymeo ©sdfF36mbs, 030 o6 dmbrgds
350056 37 33mbolisls lsgOnbogdol #gdbogol dmmbmgby-
3ol beOrgmgmagomo  ©s3s. dmigdnee gdmbgggedo qls-
BOnbmgdol Bgdbozol gEm-96m0 dnsgstn dmmbemzbss ob-
©0300757M0 33308 Ladnemgdgdol Lmemse Igebgzs
s 3330gg69ds.

donbgosgse 0dobs, Hmd amaome(ysmdswo smbodbmmo
ogo dobgbgdol asdm Lsds®rmmosbse omgemgds Lsdndmo
blbsergdols ©835806d7Ggdemse, dolo BmJlogndmds s dsb-
0sb 3353306098 ma Moliggdols dstmzgs gPm-gPmo  y39-
by 3@ men@os ©s dnsgs® Labermbsgl §Fomdmawgqbls
Feddmoemgdol dndmaolsl.

Omamey3 30060365, 3aocEgsmdseo oe Lagtonbgl
Fo03m0a96L  alsgdgdnmms Logmzbmols ©s  x36300y-
@dobomgol.  Fqlbsdsdobse  Lofomdml  bgmddm3gsbgemmdsd
439e29x89M0 Mbes 3833900 0dalsmgols, Hmd msgzoesb 0fbsls
3(30e9dmm0 debsmmemEbgmo medymegomo dgeaaqdo. sdolbso-
30L 30 Lsgodms, ®md goBscrgl dmgmo Gogo 309396307~
o mbolidogdgdo. s730egd9mas  3gGbebsmols dmdbapgds
s 0bBgbloneo  BGgbabagdo smbodbnmo  Lagtmbolbsgsb
©sbs(39350.  mommgnen  378s-dmladlaby®gl  sGase  bos
3Jmbgls gsmzom3bmdog@gdnmo org G ggsmagds Lagsbygdem
Bodymeos8o dsls dqdmay Ao 3363880 gedmzbamgds. 396-
bebamo  3oégee qbrs 96 339m0qL  dsobrmadgdgmo  so@-
§0bsmols ©sb0dbmgdsdo s gmmbdegl dsmo gsdmygbgdols
M6s1-B39390L. Lagsbagde Logyms(30980l dseimgols ge3addymeo
390009301 sbsmgmadmse  siomgdgmos Lsdndsem  soa-
omby  Lsgemgds,  ablg@nddege @8 3gomemmer  bs-
3963980 Logymssoqdol obli3g606gds.
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KUNCHULIA T., KHITARISHVILI V., MAISURADZE A.
SELECTION OF DRILLING FLUIDS BASED ON
CONSIDERATION OF TECHNOLOGICAL PROP-
ERTIES AND SAFETY ASPECTS OF DRILING
OPERATIONS

Utilizating mud solutions it’s necessary to avoid
complicating, achieve high technical-economic indi-
ces and minimally harm the enviroment. Lately the
usage of mud solutions have been prohibited because
of increasing ecology demands. Requirements for
mud solutions with water base have risen. Using them
any complication can be prevented there might form
sulphur-hydrogen. It might occur in the mud solution
while drilling sulphur hydrogen containing intervals,
through the bacteria degradation of the solution ad-
ditives. Sulphur hydrogen dangerous for life and cor-
rosive. Reduction of pH indices in the solution is the
main indicator of its presence. For increasing pH in-
dices it’s necessary to add zink containing products.
To avoid negative results some preventive measures
should be taken and among them it’s obligatory to
prepare the personnel with intensive training.

KYHYYJIMA T.C., XUTAPUIIIBMJIN B.3.,
MAVICYPAJI3E A.T'.

BBIBOP BYPOBBIX PACTBOPOB C YYETOM
TEXHOJIOTUYECKHUX CBOVICTB Y1 TPEBOBA-
HUIM TEXHUKH BE3OITACHOCTU

B crarbe usoxkena HeOOXOAUMOCTb IPUMEHEHUA
9(PPEKTUBHBIX OYPOBBIX PACTBOPOB YTOOBI JOCTUYb
BBICOKIX TEXHHUKO-9dKOHOMHYECKUX IoKa3zareaen. B
IIOCJIETHUE TOJABI P MOPCKOM OYpEHUM CKBAKUH,
3ampenieHo NpuMeHeHne OYpOBBIX PAaCTBOPOB Ha OC-
HOBE YIVIEBOJOPOAOB, UTO OOBACHAETCA CTPOTOCTHIO
PETYIALMN OXPAHBI OKPY;Kalolel cpeibl. Berpoc mot-
pedHOCTH pacTBOPOB HA OCHOBE BoAbL Ilpu ux npu-
MEHEHUM BO3MOKHO IIPEJOTBPAIEHUE OCIOAKHEHUI
Bcex BUAOB. OJHAKO, MPM HUX HNPUMEHEHUH MOTYT
BO3HUKHYTH OIIACHOCTH, KOTOPBIE CBA3AHBI C 00pa3o0-
BaHUEM B HUX cepoBoJopoaos. CepoBoJOpOa OYCHDb
TOKCUYECKUN, ONACHBIN JJIA KU3HU U KOPO3UMHBIN
KHMCJIOTHBIN ra3. [y1aBHbIM (pakTopom ero odpasona-
HUA ABJIAETCA CHUKEHNE B OYPOBBIX PACTBOPAX MOKa-
saresna pH. /1A npenorspameHna sToro Heoo6xoau-
MO JOOaBHUTH B OYPOBON PACTBOP HMPOAYKTOB IIUHKA.
M3 sToro cieayer ckasaTh, 4YTO C LEJIbIO IPEAYIPEK-
JIEHUA OKUJIAEMBIX OTPUIATEIBbHBIX PE3y/ILTaTOB He-
06X0IMMO TPOBECTU PAJ| MPEBEHIUATBHBIX MEPOII-
PUATHIL.

6. 0053300

306060 J3O0L  3ILOBLIS
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6ol dm3mggdals seanmadoesb dols gowsdndsgadolswaoemg-
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363 bsgmz8o  (Lsfsmdmdo), Gmdmol  ©s60d6memg-
388 OMamB(3 3G0gMadals s dsmsdemgdols, sliggg dsdwo-
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MAIINIBUJIN H.I'.
Ob OIITUMAJIBHOM PACITPEAEJIEHUN
IT'PY30BBIX ABTOMOBWIEH JIUTA IEPEBO3KU
PYJbI

OnTtumanbHOE  pacupe/ie/IeHue  TPaHCIOPTHBIX
CPEJCTB /1A IEPEBO3KU Pyl OT PYAHUKOB, KAPHEPOB J10
060raTuTe/NILHLIX (PAOPUK ABIAETCA AKTYAIBHBIM BOII-
POCOM padOTHI TOPHBIX IIpeAnpATun. dacto rpy3osoi
ABTOMOOWIBHBIM TPAHCIOPT ABIAETCA OCHOBHBIM, a
HUHOT/IA €JIMHCTBEHHBLIM BI/IOM TPAHCIIOPTA JUIA Iepe-
Bo3ku pya. [Ipu ontumasbHOM pacnpeeleHun Tpac-
HIIOPTHBIX CPEJCTB JUIA IIEPEBO3KHU Py HEOOXAUMO
YUUTBHIBATL COKPAIlIEHUE 3aTPaT HAa TPAHCIIOPTUPOBA-
HUU TPY30B U OOecreuyeHre PUTMUUECKOU U CTaOMI-
HOH PabOThI TPAHCIIOPTHOTO MOAPA3/IE/I€HUA.

B crarbe pacMOTpeHHBI BOIIPOCH ONTUMAIBEHOIO
paciipe/ieJIeHusA TPAHCIIOPTHBIX CPEACTB Ha IIpUMeEpPe
KOHKPETHOI'O NPEAIPUATUA.
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IASHVILI N.

ABOUT THE OPTIMAL DISTRIBUTION
OF TRUCKS FOR THE TRANSPORTATION
OF ORE

In mining and processing industries there is im-
portant an optimal distribution of vehicles in mines
and quarries. In ore transportation an optimal distri-
bution of tipper trucks is the main topic. Often motor
road freight transport is the main and sometimes the
only form of transportation from extraction to pro-
cessing place or to customers. Usually technological
motor transport is gathered in a sub-unit of the fac-
tory, whose purpose is to ensure stable and rhythmic
work of transport, reducing the cost of transportation
and helping mines, quarries and concentrating mills
with transportation service.
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YCTPOYICTBO OITPEJIEJIEHUA MACCHI TPY3A
B BATOHETKE ITOJIBECHOM KAHATHOW
JOPOI'1

B pabore paccMOTpeHO HOBOE YCTPOUCTBO OIIpe-
JleJIEHUA MACCHl Ipy3a IePeBO3UMOIo IMOABECHON Ka-
HATHOM JIOPOTOM, KOTOPOE JAET BO3MOKHOCTH B3BE-
CUTB I'PY;KEHHBIE BATOHETKU 0€3 OCTAHOBKH JBUKEHHA
KaHaTHOH goporu. /[na Toro uto6sl n30e:KaTh BJINA-
HUe Beca KaHATOB, NPEIIOKEHA CIIeIUaTbHAA Baro-
HeTKa M IuIargopMa, KOTOpasA IPU B3BEIIUBAHUM
IPUIIOJHUMAET BAarOHETKY, TE€M CAMHUM OCBOOOKIAET
€e OT TAKECTH KaHATOB.
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JASHVILI N.
DEVICE DETERMINING THE MASS OF CARGO
TROLLEY CABLEWAY

Article is about a new device which determines
the mass of cargo in cableway. It ensures to weight
loaded trucks with non-stop movement. In order
to avoid the influence of weight of ropes, there is of-
fered a special platform, which will lift the trucks while
weighing the cargo.
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MOJIOJVHH H.III., MAYAH/I3E I.J1.,
MOJIO/IVIHH P.H.

AHAJIN3 UCIIOJIb30OBAHUA TPAHCIIOPTA
HEIIPEPUBHOTI'O Y UMKJIMYHOTI'O
PE;KVIMA HA ITPEJAIIPUSTUAX TOPHOI
IIPOMBILIUIEHHOCTH

CraTrbe paccMaTpBIBAECTCA BOMPOC Pa3pPadOTKUN
METOJMKH OIIpe/e/IepUA IPUOPUTETHOTO BU/IA TPAHC-
IIOpTa HENPEPBIBHOIO U IUKJIUYHOIO PEKUMA C yue-
TOM MX OCHOBHBLIX HapaMeTpPOB. YCTAaHOBJEHO, YTO
BO BCEX CJIYYaAX, JUIA TPAHCIIOPTUPOBKH PHIXJIO - 00-
JIOMOUHBIX T'Py30B CJ€/yeT INPUMEHUTH JIE€HTOUYHBIN
KOHBEMEpP, TaKk KaK OH BBICOKO MPOU3BOJAUTENbLHBLIN 1
IIO3BOJIAET BBICOKYIO CTEIIEHb AaBTOMATU3AIIUM.
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MOLODINI N., MACHAIDZE G., MOLODINI R.
ANALYSIS OF CONTINIOUS REGIME USE ON
THE ENTEPRISES OF MINING INDUSTRY

In the article the question of method development
of determination of preferential transport means with
a glance of main parameters of transport machines
cyclic regime is considered. There is established that
in any cases for the transportation of friable — clastic
loads it should be used the conveyor belt as it is high
productive and it is subjected to high degree of auto-
mation.

The article deals with the continuous and
cyclic modes of transport vehicles according to the
index-productivity, the necessary parameters in the
background, designed, the predominant method for
determining the means of transport. Accepted that in
all cases, if it isn’t caused by any necessities, we should
recognize almost appropriate technological means of
the continuous working any of the vehicles.
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KYYYXUA3E 3.K., AITPUAIIIBIJIN A.T.,
BAXYTAIIBWIN I'.T'., ITATBEPAINBUJIN I'.T .,
TXEIUA3ET.3., CAMXAPAI3E M.III.
AHTUTPU3YTHBIE CBOMCTBA ITPEJOXPAHU-
TEJIBHBIX B3PBIBUYATHIX BEIIIECTB

B crarbe paccMOTpeHBI IpPETOXPAHUTE/ILHBIE
B3pBIBUAThIe BemecTsa (BB) cnemumansHoro tumna,
HCIIO/Ib3YEMBIE€ B INAXTaX, B3PBIBOOMNACHBIX IO Tasy
U YrojbHON MHBUIM. YMEHBIIEHHE ONACHOCTU BOC-
mwiaMenenusas BB Bo3Mo;kHO g00aBjeHueM B HHUX
TEIIONOIVIAIAIONINX IEMEHTOB, A TaKKe TOPMOsKe-
HUEM Ta300KUCIUTENIBHBIX XUMUUECKUX PeaKIuil.
COOTBETCTBEHHO, HEOOXOAUMO, YTOOBI JOOABIIsIEMbIE
KOMITOHEHTBI CO/IEPKaIM UHTUOUTOPHBIE 3/IEMEHTHI
(manpumep, xyopu/sl u propuabl), 3pPEKTUBHOCTH
KOTOPBIX 3aBUCUT OT UX JUCIIEPHOCTH.

B crarbe npeicTaBieHbl KAk 9KCIIEPUMEHTA/ILHEIE,
TAK U PACUETHBIE XaPAKTEPUCTUKH JJAHHBIX IIPeJIoXpa-
HUTeNbHBIX BB, OT™MedeHo, uTo npejoxXpaHuTe/IbHbIE
BB BMecTe ¢ aHTUIPU3YTHOCTBIO JIO/KHBI OOJIQ/IaTh
BBICOKUMM  JIETOHAIITMOHHBIMU  XapPaKT€PUCTUKAMMU
JUIA IPE/IOTBPAIlleHUA UX BRITOpaHuA. B cBA3M ¢ 9TuM,
JUIA  CO3JaHMA IPeJOoXpaHUTENbHbIX BB BeICOKOI
MOIIHOCTH, IIpeJoXpaHuTeabHble BB Huskoro xiacca
IMOMEIAIOTCA B ITOJIMITUIEHOBBIE IEHKHU, 3aI10/THEH-
HBIE COJIeCO/lepsRAIel BOJOM, KOTOpPasA U 0OecIeynBa-
€T YCTOMYMBYIO JIETOHAIMIO U ITaMeTalleHue.
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KUCHUKHIDZE Z., APRIASHVILI A., BAKHUTASH-
VILI G., SHATBERASHVILI G., TKHELIDZE G., SAM-
KHARADZE I.

ANTI-GRISONITY PROPERTIES OF SAFETY
EXPLOSIVES

In the paper the special safety explosives have
been considered, which are used in gas- and dust- igni-
tion hazardous mines. The ignition hazard can be re-
duced by adding heat-absorbing components in explo-
sives and chemical inhibition of gas oxidizing reaction.
Accordingly it is significant, that additive components
have inhibiting properties as well (for example, chlo-
rides and fluorides), which effectiveness is depended
on their dispersity.

In the paper the calculated and experimental char-
acteristics of the explosives are given. It is noted that
safety explosives along with flameproofness must have
high detonation properties to escape their burn of.
For creation of large power high protective explosives,
the low class explosives are placed in polyethylene film
full of salt water, which provides stable detonation.
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YMKOBAHM A.B., TEB3AZI3E JI.H.
B/JINAHWE TEMITEPATYPBI 11 BJIAJKHOCTH HA
®OPMHNPOBAHMUE ITPOYHOCTHU BETOHA

B cratpe paccmarpuBaeTcA BAUAHUE TeMIIEpPaTy-
PBl U BIGKHOCTU HA (POPMUPOBAHUU IIPOYHOCTH Oe-
pera. PopmMupoBaHUA TPOYHOCTU OETOHA MPOTEKAET
B TEUEHHU JeCATUIETUNA. B 9TO BpemaA ero npoyHocTh
MOKET YBEJIMUUTCA B JBa pasa. TBepaeHume OeToHa
IIPOUCXOJAUT B IIpoLlecce TUAPATAIlUU, IPU CAMBIX
ONTUMAIBHBIX YUIOBUAX /1A peakuuu (TeMmIieparypa
+20° C, orHOcuTenbHasa BaaxHOCTh 90-100%). Cko-
POCTb TBepAeHUA OeTOHA IIPU HU3KUX TeMIleparypax
YMEHBIIIAETCA, HO IIOJIOKUTEIBHO BIUAET HA (POPMHU-
poBaHUEe IMPOYHOCTH OE€TOHA B IO3JHEM BO3PACTE.
Taxxke HEOOXOAMMO BBICOKAA BIAKHOCTDH, YTOOBI HC-
KIIOYUTH UCIApeHne BoJwl U3 OeToHa. Eciu stu me-
ponpuATHA He OyAyT BBIIIOJTHEHBI, CTPYKTYpa OeTOHA
HAPYIIUTBCA U IPOYHOCTh B IIPOEKTHOM BBO3PACTE
MosxeT nnonusurca 10 50%.
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CHIKOVANI A.B., TEVZADZE D.N.
IMPACT OF TEMPERATURE AND MOISTURE
ON FORMATION OF CONCRETE STRENGTH

In the article are considered impact of temperature
and moisture on formation of concrete strength. The
formation of concrete strength occurs during dozen
years. During this time its strength would be increased.
The concrete hardening occurs as a result of hydration
process, in most optimal condition for reactions (tem-
perature +20 °C, moisture -100%). The hardening at
low temperatures slows down rate, but makes positive
impact on formation of mature concrete strength. Also
is high moisture for avoiding of water vaporization
from concrete. Without these actions the structure of
concrete would be failed and strength reduction at de-
sign age would reach up to 50 %.
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&by 99Bemgdo, dso  Bmeol  gsmondo, Fgdogmd  doy-
6odo, 3065 ©s gggmsby dmeml Lomoiondo ©s sem-
d0bo. doegdmemos LogmogsBgdols s senmdmbomogsdgdols
daMsmdols F9d306980L Fgdmgao Gogo domagbn®o 3sdm-
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54 %, seomdm-lomogsBgdol Fmbszol dmdsBygdsd mobe-
B s3390 o980 gobsds  gomondol blbsmds, beagme
3Bl sdsBgdol Fgdwgy dsdBg@osmn@ds BoB®ds 3o
30{0s, 3536198 ©s0f0s  3sdmbmagoligdmagdmemo  gemondols
OomEgbcds3. 83539 3330l dog® RsBemgdmmds (3098ds
mmgmsbls s dqbzmgod by, shzg6s, AmI  Tbgsslbgs
d0bgsemo  asbbbgsegadamo batolbon g4399ds690s bsd-
Hadogm gedodadast [7, 8]

@b 3006036ml  3mAgms0s @OEOTel  sgBmzgds-
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390 bagondol d93(300930Lsmz0L Bgdbmemmaon®o SGm-
Gabol gstrommgdsts.

333G g0 Bogmo s (333mgdago Bgragbormmols
d0bgyMsgos, Fgac3e3L SiOz—b 49-56 %; Fe,0 s FeO 21%
30y, A1203— 18 %; K,O - 10 %; MgO - 7%, {gsml 13 %-3coy,
309370306908 JoHm39lgdol  wamsb. agbgogds §amog-
3633003360, 3offolgddo  dslgdol  Lsboo. FordmBmdom
sbsgmgdo  Jsbos, as3ei39mgdamos 308398380, J309sd39830,
0063330, 39639mq680, 306439080, LaJstrmggemmdo  gems-
30600 3936939655, 36l 3nmEgd00  Jnmsobols dopsdmgddo
(am@mgsbo,ds6mys, 3983610, Igemsm®o, sliggg g0, mmEgds,
bodomo, ms8) s bb3.) sgbsbgmdo - Lemsbye, Byget-
Boemo, MsgdsBo-b03m®dobes, Lb3sgs, 3Jdg@o. oz Fggbgds
3omodols 3993390 (3900 9dL, Bomoglod)qdl, (s6mbdomas
@3bRbmmol Msombdo Fbgmol gomoglo@gdols dgd;339mo
08900, @6Bbgmols gogmogloggde dgoisgl: K O - 5,4 %;
Si0,- 50 %; Al O,- 18,2 %; Na,0-0,51 %.
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dobs, Ybogonmo  Gglg@lnmo  306mdgdals  gemgsm-
oliobgdom, dom@)gfommmgan@o dgomeols 4sdmggbgds Jdbols
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LOMIDZE N., KANDELAKI M., CHOCHIA L.,
CHKHOBADZE N.

POSSIBILITIES FOR USE OF TECHNOLOGY
FOR PRODUCING POTASSIUM COMPOUNDS
FROM POTASSIUM-CONTAINING NONMETAL-
LIC FEED

For improved and effective using mineral resource
in agriculture and industry, the application of biotech-
nology method offers the considerable possibilities.
In this regard of special interest is using domestic re-
source supply of agromineral raw materials, in particu-
lar aluminosilicates and silicates. In article the possi-
bilities of using biotechnology method in the field are
considered, the worldwide experience is analyzed.
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BLUASHVILI D., BENASHVILI K., JANASHVILI SH.
GEOLOGICAL-GENETIC MODEL OF THE GOLD
OCCURRENCES RELATED TO HERCINIAN FOR-
MATIONS OF THE UPPER SVANETI

In the present paper is discussed the geological-
genetic model of the gold occurrences related to
Hercynian formations of the Upper Svaneti. According
to the recent classification these occurrences are at-
tributed to hydrothermal type of mineralization gener-
ated during the regional tectonic and magmatic activ-
ity, but away from the magmatic chamber. The classical
examples of such type of mineralization are orogenic-
mineralizations which form in the actively developing
orogenic systems. Such type of mineralization takes
place under the conditions of high pressure (1.5-5kb.)
and temperature (300-450 °C) at 4-15 km. depth. The
mineralization host-rocks are metamorphites, migma-
tites and magmatites.

BJIYAIIIBJIN A. ., BEHAIIIBUJIN K. T'.,
JGKAHAIIIBAJIN III1. T,
TEOJIOTO-TEHETHUYECKAA MOJEJIb
PYJIOITPOSIBJIEHUI 30JI0TA IIPUYPO-
YEHHBIE K TEPIIMHCKNM OBPA3OBAHHUAM
BEPXHEN CBAHETU

B crarbe paccMoTpeHa TeosOro-reHeTUYecKasd
MOJIE/Ib  PYAONPOABJICHUN 30/10Ta HPUYPOUYEHHBIE K
repIuHCKUM oOpasoaHuAM Bepxneit Cpanerun.
CormacHo HOBOW KIACCU(PUKAIUHU, PYAONPOABIEHUA
30710Ta, CBA3aHHBIE C TEPUUHCKUMH OOPa30BAHUAMU
Bepxneit CBaHeTHN, OTHOCUTCA K THAPOTEPMAIBHOMY
OPYAEHEHUIO, KOTOpoe (POPMHUPYETCA B IIEPUOI MarMa-
TUYECKOM U PErHMOHAIBHONU TEKTOHUYECKOU AKTUBHOC-
TU, HO B JIa/IX OT MarMaTHYeCcKoro ouara. Kuraccuueckum
IIPUMEPOM TAKOI'O OPYACHEHMA ABJIAIOTCA OPOrCH-
HbleopyAeHeHnA. OHI 00Pa3yIOTCA B AKTUBHBIX PA3BU-
BaIOIINXCA OPOT€HHBIX cUCTEMAX. Py1Hasa Munepannsa-
IIMA TAKOTO POJa IPOUCXOAUT B YCJIOBUAX BBICOKOTO
npasnenns (1.5-5 k6) u remmeparypsr (300-450 °C) Ha
wiyouHe 4-15 kM. BMemaomuMy mopojamMu ABJIAIOTCA
MeTaMOP(UTHI, MUTMATUTBI I MATMATUTHL.
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BLUASHVILI D., BENASHVILI K., INANASHVILI N.,
JANASHVILI SH.

THE RESULTS OF THE ANALYSIS OF MICRO-
SCOPIC ANS X-RAY FLUORESCENCE STUDY
OF NATIVE GOLD GRAINS FROM THE UPPER
SVANETI

In the paper are discussed the results of the study
of native gold grains. The study was conducted in the
Istanbul and Georgian Technical Universities. In par-
ticular, binocular and polarized microscope studies
were carried out in the Istanbul Technical University,
and the studies by X-ray fluorescence method (EDXRF
SPEQTROMETER, model EDX3600B) were conduct-
ed in the Georgian Technical University. As a result of
microscope studies was detected, that gold occurs in
association with silver salts (pyrargyrite, proustite and
sylvanite) and pyrite. According to XRF studies aside
from silver (1.29-3.21 %) gold is associated with cop-
per (0.01-0.35 %), iron (0.28-0.73 %) and rhodium
(0.66-0.92 %).
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BJIYAIIBWJIN A. 1., BEHAIIIBWJIN K. T'.,
NHAHAIIIBWJIN H. M., TZKAHAIIIBUJIN II1. T'.
PE3YJITATBHI U3YYEHUA MUKPOCKOITUYE-
CKOTI'O Y PEHTTEHO-®JIIOOPEC-LIEHTHOI'O
AHAJIN3A CAMOPO/IHBIX 3EPEH 30JI0TA
BEPXHEV CBAHETUU

B cratee paccMOTpeHBI PpE3yABTAThl U3YUEHUA
CaMOPOJIHBIX 3epeH 3om0Ta. Mccnaeposanusa mpo-
BOAWINCH B TEXHUYECKUX YHHBepcuTeTax CramoOyma
u I'pysun. B CramOyisckom Texnuueckom YHuBEp-
cuTeTe TPOBOAWINCH HCCICAOBAHUA  OMHOKY/IAP-
HBIM U TOAAPU3AINOHHBEIMA MHKPOCKOIIAMH, a B
I'pysmackom TexHUUECKOM YHUBEPCUTETE pEHTIE-
Ho-pmoopecueHTHBIM MeTogoM (EDXRF SPEQTRO-
METER, wmozens EDX3600B). Pesynsrarer mukpo-
CKOITMYECKUX UCCIETOBAHIH TTOKA3TH, ITO BMECTE C
30710TOM BcTpedalorca comu cepedpa (IIupaprupur,
ITpycrur u Cuibeunur) u Iluput, a penrtrenodo-
OPECIEHTHEBIN METO/] BMECTE C 30I0TOM, KpoMe cepedpa
(1.29-3.21 %) Bbiaeun nammune meau (0.01-0.35 %),
skesesa (0.28-0.73 %) u poausa (0.66-0.92 %).
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BE;KAHUIIBWIU A.T., TAJIAXAZI3E 1I.T.,
ABIIIIJIABA A.B.

TPEBOBAHUA TEXHUYECKOUN BE3OITACHOC-
TH 111 TPAHCITIOPTA 1 SJIEKTPOTEXHU-
YECKHNX YCTAHOBOK OBOTATHUTEJIbHBIX,
COPTHUPOBOYHBIX 1 ATJTIOMEPAITMOHHBIX
PABPURK PYJHDBIX 1 HEPYJHBIX ITOJIE3HbBIX
N CKOITAEMbIX

B padore ganbl TpeOOBAHMA TEXHHYECKOU Oe€30-
MACHOCTU JUIA K€JIE€3HOJOPOKHOTO M aBTOMOOMIBHO-
IO TPAHCIIOPTA, KAHATHBIX JJOPOT, OYHKEPOB, yCTPOMCTB
JUIA TIPHEMA, PA3TPY3KU U 3aTPY3KU TPy3a, A TAKKE JI7IA
KOHBEMEPOB U JPYTUX BU/IOB HEMPEPLIBHOTO TPAHC-
MOPTA, UCTIOB30BAHHBIX HA OOOTaTUTETbHBIX, COPTU-
POBOUHBIX U AIYIOMEPAIMOHHBIX (pabpUKaxX PyAHBIX U
HEPY/IHBIX MOJIE3HBIX NCKOMAeMBIX. PaccmoTpensr 06-
muye TpeOoBaHUA OE30IIACHOCTU IIPU IKCIUIYaTALIMHU
Ha (aOpHUKaX JIEKTPOTEXHUUYECKUX YCTAHOBOK C Ha-
npsxenueM Jo 1000 u cepime 1000 BossT. Oniucanb
JIOTIOTTHUTETBHBIE MEPBI 6€30ITACHOCTH TP UCTIOTb30-
BAHUM 9JIEKTPUUECKOTO OCBEMICHUA U MEPEIBUKHBIX
9JIEKTPOYCTAHOBOK, 3JIEKTPUUECKHUX I€YEH, CPEJCTB
CBA3U, CUTHA/IN3AIIUN ¥ AaBTOMATHKU.
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BEZHANISHVILI A., TALAKHADZE D.,
ABSHILAVA A.

REQUESTS OF TECHNICAL SAFETY FOR
TRANSPORT AND ELECTROTECHNICAL
INSTALLATIONS OF CONCENTRATING,
SORTING AND SINTERING PLANTS OF ORE
AND NON-METALLIC MINERAL
RESOURCES

Requests of technical safety for railway and auto-
mobile transport, rope-ways, receiving, charging and
unloading equipment, hoppers, as well as for conveyers
and other aspects of continuous transport of concen-
trating, sorting and sintering plants of ore and non-
metallic mineral resources are given. General requests
of safety for exploitation at plants of electrotechnical
installations with voltage up to 1000 and over 1000 volt
are considered. Supplementary measures of safety for
use of electric lighting, mobile electric devices, electric
furnaces, means of communication, signaling and au-
tomation are described.



JLIBVAOILMISNL &JJI6NSY - TEXHUKA BE3OIIACHOCTH

- SAFE TECHNICS

QS 3»I3T6GOOL MENLJNI3330

&3d6. 30G6. XKMIGMAH), 3HMB. (1. QO6RG3D,
O0d0R. XMI&SMHN 3. 60MIBOdI, RMIGMGHOEEN 6. OGHINOI3NT0
AM3ERT  LOO3GM3AMBNR(M 33065033330 VOGOIWMIMA) bO6IHIBNL  OBITNOVN

JO3 622.4536.24:624.191.94

3obbogramas dpofiy bogMHdol 3gakedgddo demdbrsto
bubdrgdols  dsgsemomgdo. gsdmgggmoemos  bsbddol  bydnd-
Gmgds Jpody bogedol  ggotsdgdolsogals, bsws; dgfsbo-
J960 3965000l @sdmbBsggds 56 Gl soemgdyemo
Imfjabsgg, obnlbBGonmsp  gsbgomsGgdamoa,  Jaaybgdols
dsgamony. sbsdgmgdamos Jpody bog@dol  ggoksedgd-
do  bugoebagdm g9bihorsgool  dmfgmdol  sopoegdenemds;
@sbsbmemos degemg 8306589880 bsbdeol msgowst sbsg-
omgdamo  mmbolidogdgdo, Gedgmms Femcol selsbodbsgos:

3396380l 0bgs b G e ol dmppg@bobsgzos; dolio  seo-
Fatgs  bsgsbzgder  bsggbhoemsgom  boligdoo s  bsbe-
do  Bgembsfympdom; ggosdols dmdlsbgdy  396bmbsgmolss
@ Bdggemgdol  blfsgengdol megsebotgds;  BFgabobgals
Bspdsdgds  olgmo  dmgdgmgdol  @sbsbzgfse  bugsbggdem
bogyzpsool 890mbgggsdo, Gmd dmfdgrgds gbds@gdmpgl o6
J35395609b, o6 AsTggemgdl, o6 meggl  gBms, bsbdGols
Bsj5eadsda by gfgmdols dbgroggmemdsdo domgdoo; 34660
3ol dydemmyds ao dsbols dfmby bsbogsoe  BgofHmgdo-
bsogol; bsgombols obgemtdsgomema dbs@psgghs s 3mdn-
225690 Bsz00.

bsdnBser Ggbermemgdaemas Ferms Gborsggemol gémg-
bamo  bsdgsboytem gebeols AR61/3-102/13 33bh0l s-

20bs6lgd00

obgmaliols, Lsggsbggmols [1, 2], a9®dsbools [3], 339000-
oobs [4] s ofemaals [5] bBsdobgoznmo 3embsiggdgdols
0565535, 33060589880 Lsgbsm s35M0980 BG™ 03308008
333mogn  BOslgdmsb  Fgestgdom. smbadbmols dobybae
Jgbsdemgdgmos  dohbgmmo  0dbgl  g30683900L  sgBom®o
30 OMmOo, sBdmlbggg@nmo 3ocmdgdol bs3mgdo asgmqbs,
QRO 93909b0  gsbsmgds @sdom s ddmmengdol  NRG®
80 grdeemgds 3306889630  gemssegorgdolisl, 0dgmaezg-
3036 G5 ghggnme ase9dm3o - doffoldzya.

335bmsb  gOmeE, s@lsbodbsgos, Gmd doffolzgd beb-
46Ol 3®em ddody Bgrgagdo dm3gzgds mos gsedmbosh
39056198000, BoEash 0os 430gdmTo NBOM sezomse brgds
F30L 3Omenddgool — Loodml, Bmlogn®o soégdols ©s
33990l 3886935, 3306509080 3o otodonr — 3Gm(3glgd0
33dbgegdmmos s smigomgdgmo brgds dsmo dsGmgs 396-
Bomsools 39339mdoo.

bBoBobBogol  msbsbds, 33060850 gmggen  gogom-
BObg  goEssbas®0dgdom, 33068880 dmdesg  Lsdmsemme
sl dogomb dlmdyd 3s64565By, Fglsdemgdgemos dmbrgl 1
o6 2 bsbdsto. sbagmmgon@se, ymggen sl dogwomb  3d-
03y 3564565y — BGsomgnby, Gmdmagdag as0gzmosd gzo-
3380, 00539 30689880, 367 3306080l Logdol 1 30-
@odgBObg  gessbas®odgéom, Lsdmsme L@ ob@ogol

dobgregom dmbrgds 8 bsbdsto. smbadbrmo babddgdowsb 3
046985 demogdo (100 3ggszsyo Loddemsgmols g3strgemddo),
AOIgmns 393mgbs 3sd0sbol Lozmzbmols ©s 330630l
0633bE B m@0lsngols 0d6gds s e Go.

3mb0domo L@ obogosd  3sdmdeobsty, dsgsero-
05, gemdols 33063830 (39¢3s60s), bapsy Fomoffsmdo gs-
©ols 37 dogmocmbo Lsg@sbl3mGEm gomgmmo meogy do-
33630 g00m, 353069600 PBOM  Lags@snoms g e n®o
bsbd®ol F9dmbggzs, o6y Rsdzo-dsbobysn®als Bynd gzo-
6569380, beesy [ogemofsedo dsflodnd 200 sosbo 3s67sbs
300l g®mo  dodsGormgdom, dsg@sd g30688980L K sdnG0
Bog®dobs s ds64sbgd0l Lsg@mem Gozbzol dbgoggmmmdsdo
doegdon  EEgbemgmon, s36gm3g B30cMmdembzol  Bowol
330330l abgdom, Goi  s3omgdmaee  3dadg  dsbJsbgdols
bastixby  dmbrgds  J3ggbol  Bgdrogmda  LBsdogmabaczoals
©s 08093930l 3Bl 3m3memedobsools Fgogase, @gs-
Boerndo bsbd@ol gshgbols Moligo Bzgbl J3ggsbsdoiz goc3-
omgdom 3m0dsigol, dmdmols 3¢9396(300bsmgol Ibsymazbs
SO POY203-

h396L 4399436480 dmJdgeo bm@dols dobgrgoo [6], 150
3-Bg bogemando Logedols a30688580L  396@ 008 Mbos
3brgl  dmbgdéozo  (qz0m, 150-400 3 ©os3sbmb68o —
dbgdMogo (9300, Gmdmol  Loporol  Lsgds@olmds wsl-
sdmogdnmo mbos ogmls sbgst0dam. 400 3-bg 9o Log-
®dols 33061589670 S50 gdmse bes EsIMbEsgEgls 396~
Bomsoals 394s6ozm60 Loliggds. sbagmaon®o dramdstg-
mbdss abgemolidoy — 400 8-y qx6m bsgmgdo Log@dols
330658980bs0m30l Lagotier s@rss 3945603760 396808300l
30 gmds, bogne  agcdsbyemo RABT b3)sbsdr@om 350-
700 3 ©0s3sbmbols ©s utm bsgmagdo Logédol gzats-
3900 36 bagotmgdgb dgdsbogné  3gbBomszasls, Gmdmols
3rymds Lsgsmegdnemms 700 8-y ace g&dgmo ago-
A8900Lsmgol.

36mdemgds sl 400 3-By nce dmzmg  azo6s-
3900l bsbds@lsobsmm (335, M3Eash dsmdo, Gmame
Lo, dmfgmdogmo 86 sé0l Igdsbognco  Laggb@Bomszom
Lob@gds. aetrs sdals, 700 3-3g Logedol 3306389880,
bsbdeol dog®  smddrnmo {30l gegmabom, 3968 0mss0-
ol Lob@Bgdol gmmosgbo xdm  dnbsmmebymoas  gédgm
33065698036 Fgs®ndoo. bsbdMol Fgasl 3 Fgdmbzgzedo
9698 BOEswo  bsbosmo 330680l 3069  S9BMEObST0-
3060 Fobsmmdols s sdoBmd bafzsg0L bermmo §30lsm-
30L Lsgdsmobo 3sgMom segomse bebggmymagol gsdm
[7]. Bsbdm0ls gsdemog®gdslimsb ©s333806930m, sbsgrmaom@o
3b60 360l 8369039 AosMgdmmo 6s3M0dgddo [8, 9]

30860365308, 0m3 BB bsbdstro Fglsdmgdgmas
dmbegl 306y Log@dol 330638803, G™Igendoz  id)sb-

LI30IN JIFmEISN, N 2(35), 2015 85



JLIBAMILMIBNL &JJI6NSY - TEXHUKA BE3OINTACHOCTH - SAFE TECHNICS

EsdBol  Fglbsdsdolee ©s 9l msdeool  3Gsdozoesb 0dlbbgg®3ems [11].
253030063619, dmFymdogmo 36 st0l d9dsbogmeo  baggbdo- 3308353l as06s0  (Viamala Tunnel, 83g0¢3960s)
@330m Lolgds. asblognmegdon gsdsbgomadnmo wmbos 700 3 Logddolss. sgstos dmbes 2006 fevol 16 Tg-
069l gyBeemgds 33069 Loaddol 33068880 dmdbrsto  JBaddgol, gemdsbyml wagxsbs ghmo s3Emdnlo ©s oo
bs6dgdols dadstron, Bmdmgdlsy dmdggs Abbggm3mo. bydgdo 3sbgebs, dgglgnmose dmbes bsbdsco, Gmdgmdag
Bogdmmols  golbslgmamo  agodsdo  (Newhall Pass  3s9bgs 936gm3g oo Lbgs dsbgebs, 9 ssdosbo @somn3s,
Tunnel, s33) mli-659mglls ©s bsb-gmsbiolgml dm- boenm 5 3dodge sBsges [12].
®als, bog@door 166 3, sgsth08 dmbrs 2007 ool 12 og- 39306 36030L  3glols a30680 (Cabin Creek Hydro
Bm3dgA, bggotmnm s3dmdmdomo Bggxsbs aggdeom gg- Power Plant, s83) 150 3 Loghdobss. 2007 Gewol 2
©9eob, Gedgem sy sgxshs ©owo LohJstroom dmdésgo bhgs 0JB0ddg®l  Imbes  Jodoym@o  bogmogdgdol  mgomssemgds,
Logotom 3sbgsbs s dggligmmse dmbes oo bsbdstko, Gedgmoz  asdmoggbgdmes  Fymol  gsfdgbeol  dobby-
Hmdgmlsg 39maghgdes Jotol dogh smddrmmo 346556030 dolsmgols. 5 sesdasbo @somyds Fmdbogydo bsgomgdols
F939, 23 ssdosbo 3dodge sb0sbs, 3306880l Lodmgmals bnbordgol dgeggece [13].
3o bgosgem, Ibmmee 24 Lssmol 3gdrga d9demgls bsbdmols domomgdmemo  dsgsemomgdo adol  gstrsmeols Lsdmsemg-
6B OOmby syge6s [10]. 35l 3sob(y 0demazs, Bm3 33069 Log@dol 33063858y
qlsbgmn  azomsdo B 31 dolbgbg (3963s60s), 200 Lagodms  Logsbggdm  ggbBomsigool  demffgmds, Gmdgmlisg
3 Log®doliss. 533608 dmbes 2005 ool Bmds  oogl, 96988 Gaob 3Oy géol  sGabgdols  Fglisdmmgdmmeds
oo 3s64sbs gaxebs Bgdbgge®  sbammaon®  dsbs- 939379900 436LsbmA30gmgdemse s 35339madby wsbsb-
6sls, dmbs bsbdstro, Hmdmol o™ 18-23 Feols sbiszols 356190ma. Lagsbagdem 39b@omsiool dmfygmdals szoemg-
mobo sbamasbos o3, boagme bbgs bmmo 869339335 dmedals sbsdnmgdol dobboo Bglernmadmmo ofbs 13g-

Limeaman sheendeen bifzugnb boowdol gs@mgmanh 8sBgBndoce
23 83y boBderunMnbl babdGol Snfombggaslio

30 T
25 L
Q
8
& 04
A
57T
%
i}j 1{} L J
=1
o + + ' 4 J
00 S0 1000 1500 20000 2500

who, G

6sb. 1. 25 9338 Loddmsgmol buebdmMmols 39630056980 absdogo

- ;,:;:;G(Q'ﬂobb @5 fzob 3em@mddadol 2393639 adob dngeomgdol oabBmagos 19,2 G ob gobdsgermdsdo

0.0 - @Gl Blgagemds, §3 192 200

6ob. 2. 3309mol gogM39emgdal Lohdsmals gsblabmgMobamgali: babddals 39606 3mBgemgdadoyg dsbdagma Fgor0a96L
50 3; {69300 Lhzomds 3mMBomgdl dméol 200 3s

86 LI JIMm6ICN, Nz 2(35), 2015



JLIBVAOILMISNL &JJI6NSY - TEXHUKA BE3OIIACHOCTH

- SAFE TECHNICS

(GOSEM0 33093960 smgdsBogneo dmeEgmotgdoom.
3bg39mmdsdo dabamgdos, Gm3 dMsgema b@)sbosddals,

300 dmeols RABT-0l s PIARC-0ls 30bgrg00:, baggbdo-
3300 Lobggdol ©s36rmgdggds 0bros dmbogl 30 d338
Boddemsg@ol  bsbdMolsmgol. dz06g Log@dols  g306sd9b0-
Lomgols mEogbBomse dogogmn bsbd@ol  6g3m396gdmmo
B0ddensgeg. s@bodbmorsh g3sdmdeabady, segommse dolsb-
39060 35633970 9B96300,h3961 dog® dmEgerocgdmmao
0f6s L{Gsgse (oo bafzs30l 25 3338 Loddemsgmols
bs6dscr0, G@3emols Fqe9aqddsz sh3qbs, Hmd Bsbdstro Loom-
3ol a0dmgmazols dsglodsgrn® dshgabgdgml smfggl @ssb-
@emgdon 5 §3-3o (ob. bsb. 1). oy gogomgsemali§fobgdom
03 356199985k, 03 3306589880 bsbdegdol mddsgmglimds
39630830000 3MBEHOMEMGds0s, B3 gsblsgnmergda-
s 33dmy3gmomse  asdmegmgbl  msgls d;z06g Log®dols
3306569880, 49903003330 318ls, B0 smboBbemo  Lod-
demagg Fgbsdbbadamo ogbgds Lsfgegol 3Gsddogmmae
bogre @sfzedey.

350935803960 dmegmomgdals sbagrmaon®o dgwgagdo-
©s6  303m30bs6r, Fgbsdmmadgmoas s@g60dbmm, Gmd d(306
Bog®dol 330688960 bsmgols, dmbgdt0z0  39b6@0msi300l  o-
®md39690, {30 Igegase 3qbg@odgdnmo 33390 ©s Gm-
JBogmeo sodgd0 3mGBsmgdolsggh  3M(3gmEgds 2,5 9/
Bohdstrom, G dogmomgdl 06y Logedols djmbg  az0-
6569830 Lobsbddem  Laggbdomszom Lobggdol  selgdmdols
3(300098emmbsby  Bgdmembodommo  boddemsgdol  babdeo-
Lsogol (0b. 65b. 2). e 3demsgdo bsbdeol 3otrmdgddo
bogs63900 396 0ms300ls s730mgdememds 933l o6 off393L.

LogagbBomasiom  Lolggdol  sOgdmds  sbsgmmpon@
39000b393930 Fglsdmgdgmls gebrols megdm 139mgbo bogm-
30mdol 9bObzgmygmasl  ssdasbols Lodspemols embyby
dngem 330613830, MoEash, Gmameg §qgbo, 3 39dmbzgzedo
353099698 memo Mbes 0dbqls a®dogo Lob@nds s Fegmn®o
396 0msBmGgd0, Gmdmagdaiy  3380mobs s 30l Lbgs
36mE B gdol 3610693sT Imsbrgbgb az0csdol Fg@ol gol-
faog.

3mbodbmo  Fgegaols  Losbmobs s  360336gmmdols
©93mblgMmomgd0lsmzals Fgostgdon gomse asbzobogma
330656980L  Bsbdsrmlsgg@obmgdols  gggmsby  Lamggmgle
bBsbosttl  ogbomgmdéon.  asbbormgalsls  mbos  a3sb-
Beagegls, Ged 400 3-Bg bogmgdo Log™dol  g3068698T0
360350 bBebesdols, sadgmgg selgdamo  3Msddogom,
3 gmdoemo 6 sé0ls dgdsbognco baggb@omaizom Lob@gds
©s a30680L 396 omsigos brgds dabgdtogo (g30b bad-
x%b9.

333-0b  geOmzbnmo  Lobebddm  @s330L  sleazaszools
502 LEebosd@Bol 111 396480 dmoobegl  Lsgsbagdm
Baggb@omasigom Loliggdobs s azomsdol gdldenms@eools
oligobsot sgqadgzel, ®md dsJlodsenn@se ofogl asdmygb-
90m0 3306880 B3gmemgddogo Ggg0d0l Lagagb@omsom
Boliggds, 330608680 dndbestro bsbdMol Igogagdols, 6s3F 30
s Bodbogneo sodgdols ©s 3339mals 3mbBGOmmobs ©s
23060500036 36106985%9 [14].

240 3-%g bogmgdo Logedol 3306580l Bqgdmb3g3s8o

smbodbmmo  bgsbrstigol 1LLL 30680 omgsemolffobgsls
3bsemobol  bsggydggm by
53939358 396966030 B JBEgd0ls, BEHBLIMGB0L Labgm-
30bs,3md®5c30ls bslosmobs s Lbgs dlgsglo dshggbademgdols
dobgegomn ©s 3@ 0mgsmolifobgdl Lsgsbagdem 39b@0masz00ls

0bgob&mmo bsgzrmnbmgdols

30 gmdols s30mgdemdsls.

33089600 Bmgog@mo 3608369mm3gsbo (36mbs smbod-
6nem bgebstiBomsb ©s393d069300m:

NEPA-502-T — Lsgogmo bBebosdEo 8gdmmgdaemo
of6s 1972 Gqeb. 1980 Gmowst NEPA-L  30808)983s
30085393535 3139680, OMIMG(3 Mg3m3gbegdnmo 3G~
Bogd ©s ©33dsBe 330 39bBomaszool Bglsbgd, Gmdgmm-
0 33meg 36 0mzamoliffobgdl Lagsbagdm  39b@0msz00ls
3 gmdol  sm30mgdemmdsl  olgmo  Log@dol  g306889830,
F30amadeogo  3gbdomeies  bmtogmegds
dmbgdtoz0 o300

1987 Gmol godm(398580 dg08sbgls d306g Bgbfemergds
bs6d0L Lsgemdo Fymom dmdstsggdsliost s 3s3300gd00).

1996 (ol g03m(393580 Bgsbogmos mszo 3306389680

AIgemns

Bodsmgo Ggz0bools Fgbabgd. sa@gmzg ©sgdsds dmmb-
36960 3306889830 sbsmo  dsbaggdals gsdmyggbgdols ¢g-
30B0ols Igbsbad.

1998 §ols asdmzgds gomsdndsges LasgBmdmdognm
BBBL3IOBE LS s gBsBggiomgdol Labsbddm glsg@mnb-
930l 3m3oBgBosb  ghms. 39MdmE, JModo MR -
373308 momddol gzgms meg0 ©s sgdsde sbama dg-7
@330, GrdgrmBorsy Fgzoms g3mg3goel Fgegaade 3bdo-
o300l Labsbdem qlsg®nbemgdols Bglidomgdslosh ©s393-
Joergdoor $83-0l 3306880 ,,d9dcmG08ma’, G@Igemoz ogm
domggdnmo 330080 ©sbsgmam oMy obosda, smodnezs
g3gersbsodo bagabiomaiom boliggdom, 30dbmdo s3sesdym-
G0 s dnbes Lbzseslbzs Loddmaeg@mols bsbd@gdol Bql-
&otgds [15,16]. s@bodbmem 33em9396d0 sJi39680 as39mg-
dnmo ogem oo Log®dol Lssg@mdmdome g3065898%).

2001 Gemol godm(393580 Lsgsbggder  as6smgdsby s
Logabggom  gslsligmgmgdl  dm@ol  m3pedsgrn®o  dsb-
dogrgdbgs  gndeeegds  gedsbgommgdmmo. sa@gmgg dmbs
Mgesdaonmo  bsbosmol  3603369mmgsbo  Bgbfmegdgdo.
23035 gdmemoas s3Mg0m39 3306880l Log@®dol  dobgogom
6630l 3sdmygbgds.

2004 (ol 396b0580 360l ©sds8)980m0 dmanbmgbgdo
39Bmbols s 8Os ol dodstrom, Lsgsbygdm  asbsmgd-
ols 30336, bogsbggom asbslgmamadls dmeols dsbdognosb
339380698000 33339 353m(3930ls E6sGIM A-Bo dm(3g3mmos
sbamo 3393980l Bgeqagdo dbmgemom dskdBsdom.

2008 §eool godm3gds 935898l L3308 dmmb-
30690l b6l  Bgldgdty  azomsdol L ddne e
99396890086 3035010093580 s Fgo(3e3ls  3s6dserBgdqdls
Logboem 330689301 3s8game0gdse  ©sgmezsbosh s 393~
Fotgd0m; 36939 asbobomsgl Ls300bgdls Lamsbswm g96-
Boeszools, bsodgem  gedgdmbs ©s  Lsbogsme  Bgocmg-
3ol BOsbl3m@mBomgdol Mg30b00L Fqliebgd; Lawolzmloem
093580l G930b08 oGl saGgm3zy b E-do bsbdmols
Lagdmdo godbodgdagmo Loliggdgdals Laboo.

LI30IN JIFmEISN, N 2(35), 2015 87



JLIBVAOILMIBNL &JI6NSY - TEXHUKA BE3OIIACHOCTH

- SAFE TECHNICS

2011 Femol gsder(398380 ndem Esbsdrgmgdrmo dmmb-
369608 33065801 qLsgzOnbm 9L medsool  9bernb-
39 bsgmzo  Lob@gdgdol d0dstron  g306880ls  3ogamenols
dobgoz00. @sdsgdmmos  39-9  mego  Fymoo  bsbdeols
Logdmdo  Loliggdgdols  Bgbobgd.  ©mgndgbBdo  sgGgmay
sdsggdnmo 30l Lolggdol 3mbGGmmobs s 3g@omen-
o BabBomgdol Fglobgd dsbsgms,sa®gmgg gsbsbrrgdmmas
©sbsOM0 330605005 PlegGnbmgdals ©s3Omgddgdol  gsd-
Boegobg Moliggdols sbsgmabols dobgogon.

33339030, hzgbmgols (36mdomo  sO3gOm0 b sbes®@o
s 8O3 Omdgmody bsdg360gMm  3mdmogszos 36 gsbobo-
a3l 330609 Log™dols 3306589830 Lagsbagdm 39b6@0mas0-
ols 3cgmdols Logodmagdsl.

Bborgmodamo  43m093080L  Bobgegem, oty Loy-
ol 330689630  bsbdMgdol  gsbzometgdol  zgbstrgdols
FgLFegemols bsggmdggm by, 99330dmos ©sgsl33bsm, mmd gzo-
6569830, O@Igmas  Rggnmgddogo  9JldmmsBeios  dgsb-
04760 396@0ms300ls  asdmygbgdols as9dg  sdz9dmmoas
639000, Lagodems Lagsbagdm Lsggbdomszom  boliggdols
3 gmds, demdgemary 33mJdgeegds bsbd®als Bgdmbgzgzsedo.

33sLmsb  gMmas, 330609 Log@dals 33068890l Labsbd-
60 qbsgzOnbmgdol bGNbzgmbsgmegse dobsbdgfmbomasw
doa3ohbos dgdmgao M193m3gbrs(30900L 3sbbmE30gmads:

- 33065801 dmdbsbgeg 3g@bmbsgmols ©s dsdzgmgd-
ol 339mogogsi300l sdsmemgds. Lfegmgdol debolo ofbgds
bbgeslblzs boddmsgmol bsbdmol b(396s6980, Gmdemgdlis
3J3m  Lomdmls, 3359mals s 65EFoGdswals dembmmJbogols
3909600l EOMTo  (335mgose  dsB3ggbgdegda.  bsbdMols
B(396069301 Bg@hg3s qbes dmbogl 3mddondgcnmo dmwg-
motgdols Igegagdol dobgrgzom, 3306080 go@ssa0mgdseo
3 bsgrmebgermo BAsbL3mAEl babgmdgdalsmgols;

- 33065801 0bg@slBH7JEmG0l Lsmsbsopme  dme-
9660%B9ds. 39HdmeE, 3359mol gslsligmamado &g®8o, a306-
3ol asl{73603,5600b 953960 ©s bes 0dbgls gsbbogrmmo
dsmo  dnffgmds og, bosz sa0mdEgds@gmds  smbodbymls
bl Fgfgmdls. s3skmsb gemse, 33060880 Mbos swagn®-
30b 30l 3Ommddgdol Lobmdo gewsdfmegdon, Bemdegd-
boz 9d690sm dm(309(3007 @5  BImgsbo Logbsmagdo;

- B6gobabaol  Bsetigds 3cdbabérg
390bmbseols olgmo  dmJdgegdol  sbsbggfse  Lagsbagdem

23065800

Bogymez00l 3930393580, G dso Fgdmmb sbdsergds b
9393793099, 96 3593900y, 56 mM039By;

3cdeemdol  leg@onbmgdals  Faligdols
330bOgmo (339, MPEs  s03Mdsmels 33065880  dcmdEsg

- Bog o

3564965%9  gosliftgds s Ggeerm@se 0fogls s@bodbnmo
doe{gneo;

- Labogsom  Bgodmgdolsmgols asbGogols ©sfgligds,
3sm0 goBeMgds 3306830 1bes Jmbrgls ygzgmsby 6s3mgdo
3crdr5mdols O™,

- Bs30mbols 3m3mes®obszas. glsg®nbmgdols dmmb-
365m3 35(36mds Lagbsm dmdMsmdols gzgms dmbsfoemgba.

88 LIFONT JIR6ISN, Ne 2(35), 2015

0&IOSS TGS

1. Beard A., Carvel R. Handbook of Tunnel Fire
Safety, Second edition, Thomas Telford Limited, 2012, 678
p-

2. Perard M. Statistics on breakdowns, accidents
and fires in French road tunnels. Proceedings of the I*
International conference on Tunnel Incident Management,
Korsay, Denmark, 13-15 May 1996, pp. 347-365.

3. Bauberhorde Highways Department. Statistics
on the traffic in the Elb Tunnel from the year 1975 to the year
1992. Hamburg, 1992.

4. Ruckstuhl F. Accident statistics and accident
risks in tunnels. Reports on the OECD Seminar on
Road Tunnel Management, Lugano, Switzerland, No-
vember 1990, pp.346-349.

5. Arditi R. Data presented at: Discussion Forum
1. 5™ International Conference on Safety in Road and Rail
Tunnels, Marseille, 6-8 October 2003.

6. Cuull II-44-78, Yacts 11, I'masa 44.

7. Lanchava O., Ilias N., Andras I., . Moraru R.,
Neag I. On the Ventilation of Transport Tunnels in
the Presence of a Strong (Heavy) Fire. In: Annals of the
University of Pertosani, Romania, 2007, pp. 219-227.

8. Lonnermark A, Ingason H. The effect of air
velocity on heat release rate and fire development dur-
ing fires in tunnels. In: Proceedings of the 9" International
Symposium on Fire Safety Science, Karlsruhe, 21-26 Sep-
tember 2008, pp. 701-712.

9. Ingason H., Li YZ (2010) Model scale tunnel
fire tests with longitudinal ventilation. Fire Safety Journal
No45, 2010, pp. 371-384.

10. Bajwa C, Mintz T, Huczek J, Axler Kand Das K
(2009) FDS simulation of the Newhall Pass tunnel fire.
NFPA World Safety Conference, Chicago, IL, USA,
8-11 June 2009.

11. Euro Test (2011) Brussels: http://www.eu-
rotestmobility.com.

12. FIT (European Thematic Network on Fire in
Tunnels) (2011) http://www.enfit.net.

13. Penn Energy (2011) http://www.pennenergy.
com.

14. NFPA 502, Standards for Road Tunnels, Bridges,
and Other Limited Access Highways. 2011. National Fire
Protection Association (NFPA).

15. Parsons Brinckerhoff. Memorial Tunnel Fire
Ventilation Test Program. Interactive CD-ROM and Compre-
hencive Test Report. Parsons Brinckerhoff 4D Imaging.
Boston, 1996.

16. bookstore.ashrae.biz/journal/download.
phprfile=MemorialTunnelFire.pdf.




JdMEM3Ny - EKOJIOIruA

- ECOLOGY

LANCHAVA O., NOZADZE G., ARUDASHVILI N.
ANALIZE OF FATAL FIRES IN ROAD TUNNELS
AND MEASURES OF ITS PREVENTING

In thiswork are reviewed examples of accidents dur-
ing fire in short worldwide tunnels. There is mentioned
that nowadays, in short tunnels it is not recommended
construction of mechanical ventilation, in according to
the standards of developed countries. Notwithstanding
of these recommendations, it is shown in this work,
that for short tunnels the risk of fire is great and results
of fire would be unsafe. Offered the measures of fire
prevention in the short tunnels, among which should
be noted: modernization of infrastructure of tunnels;
its equipment with emergency ventilation and with in-
strumentation; staff training and lifeguard; training of
the emergency ventilation operational procedures to
assist in the evacuation or rescue, or both, of motorists
from the tunnel; In all cases, the desired goal shall be
to provide an evacuation path for motorists who are
exiting from the tunnel and to facilitate fire-fighting
operations; entering of schedules for large and dan-
gerous cargo; Information support and popularization
of given questions. In this work testing, training and
education are considered as tools to improve the safety
and security of underground short tunnels.

JIAHYABA O.A., HO3AJI3E I.Y., APY JAIIIBYLIA H.H.
AHAJIN3 ®PATAJIBHBIX ITOKAPOB JIJIS
KOPOTKHX ABTOMOBWJIbHBIX TOHHEJIEIN
1 PABPABOTKA MEPOITPUATUI X
IIPEBEHLIA

PaccMoTpenbl mpuMepsl HECYACTHBIX CY9aeB BO
BpeMA IIOKApAa B KOPOTKHUX TyHHeNAX. OTmeuaercs,
YTO B HACTOANIEE BpEMA, B KOPOTKUX TYHHE/AX,
HE PEKOMEHJYETCA CTPOUTEIBCTBO MEXAHUUECKON
BEHTWIAIIUM B COOTBETCTBUU CO CTAHAAPTAMHU pPas3-
BUTHIX cTpaH. HecmoTpsa Ha 3TO, B JaHHOHW padore
IIOKA3BIBAETCA, YTO A KOPOTKHX TYHHEJIEHW PUCK
IoKapa BEJUK U PE3YIBTATHl OTHA OYAyT ONACHBIMU.
IIpennaraiorca Mepsl IpOPUIAKTUKN IOKApPOB B KO-
POTKUX TYHHEIAX, CPEJU KOTOPBIX CJIEAYET OTMETHUTD:
MOJIEPHHU3AINIO HHQPPACTPYKTYPHI TYHHEIEH; €ro 060-
PYAOBAHHUE C ABAPUMHON BEHTWIALNEN U TpUOOpamMu
KOHTPOJIA IPOJAYKTOB TOPEHUA; OOydeHUE IIEPCOHAIA
U CIIacaTesIel; TPEHUPOBKA B OCBOCHUU OII€PAaTUBHBIX
MIPOIEAYP JJIA OKA3aHUA IIOMOINN B 9BAKYAIIUN; BBO/
rpadguka 1A O0IBIINX U ONACHBIX I'PY30B; HHPOpMa-
IIMOHHAA IMOJICP;KKA U IOIYIAPU3ALHA JAHHOTO BOII-
poca.
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TEB3AJI3E J.H., TEB3AZI3E M.H.
9KOJIOI'MA 1 OXPAHA OKPY/KAIOIIEN
CPEJBI

B crarbe Ha ocHOBe aHaIM3a OTMEYAETCA, UTO
HEKOTOPbIE CTPOUTEIBHBIE MaTePHUaIbl, BO BPEMsA UX
IPOU3BOCTBA U IKCILIyaTaIlUM, IPOU3BOJAT BPeHOE
BO3/IEMICTBUE KaK HA OKPY;KAIONIYIO CpeJly, TaKk U Ha Je-
noseka. [lo sTomy, BelIToTHEHNE TPeOOBAHUI, TIPE/IyC-
MOTPEHHBIX CAHHUTAPHO-TUTHEHUYECKUMU HOPMAMU,
110 OXpaHe TpyJa, ABIAIOTCA 00BA3ATETBLHBIMHI YCJIO-
BUAMU, KaK IIPU IIPOEKTUPOBAHUHU, TAK U BO BPEMA UX
9KCILTyaTalluM. 3aIIUTa TPEOOBAHUI IKOJTOIMYECKUX
YCJIOBUH, IIPUHOCUT SIKOHOMUYECKUH 3P PeKT.
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TEVZADZE D.N., TEVZADZE M.N.
ECOLOGY AND ENVIRONMENT
PROTECTION

Certain building materials have harmful ef-
fect on the environment and on people during the
manufacturing process and in usage has been shown
in the paper. Carrying out requirements of sanitary-
hygienic norms in labour protection while designing
enterprises and their exploitation is absolutely neces-
sary. Defence of ecological conditions also provides an
economic effect.
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