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Wucruryr. Tpynst HoBasi cepusi, Bem. 119, Towunmcy,
2004. c. 122-129.

2. Hzouenumze [.C. IlameoreHOBBIN BylIKaHU3M 3a-
KaBKa3bsi M CBSI3aHHOE C HUM opyleHeHue. B c6. 3axo-
HOMEPHOCTH Ppa3MeEIleHUs] MOJEe3HBIX HCKOMAaeMBIX, T.7-
Meramorenus KaBkasa nu Apyrux ckiagyarbix o0nacreil.
Henpa, Mockga,1964. c. 181-192.

3. Hagupanze B.P. Hekotopelie 3akoHOMEpHOCTH Mar-
Matu3Ma W Metajuiorenun Axapo-Tpuanetun. AH Ip.
CCP. T'eonorugeckuit uHCTUTYT. Bonpocs! reonoruu I'py-
3un K XXII ceccun MI'K. ToOumucu, 1964. c. 421-434.

HAJIUPAJI3E B.B.
TEOJIOTUA U PYJOHOCHOCTDb TEKTOHO-

MATMATHUYECKOTIO Y3JIA AIZKAPI

PaccMoTpeHnBl TE€OMOrMYECKME U META/IOTeHU-
yecKue OCOOEHHOCTH IOro-3aIlaJHOM 4acTu AxKapo-
Tpuaneru, Mepucu-YaamMOCcKoro TeKTOHO-Marma-
TUYECKOTO V3/1a. YCTAaHOBJIEHA IIacToBad ¢opma,
B BIJE CWIJIOB, TPETHYHOIO BO3PAcTa CUEHHUTOB M
CHeHUT-IUopuTOB. K HMM mnpuypodeHBI THApPOTEpP-
MaJTbHO WHTECUBHO W3MEHEHHBIE IIOJIA, KOTOPHBIE
pacnonaraloTChA HaJ WHTPY3UBAMU, TAKXKE IUIACTO-
06pa3Ho, 3aHUMAA OOIBIINE IO/ U CO/IEPKAT Py-
JIOTIPOABIEHUA CEPHOTO KoTue/JaHa, aTyHuTa. MeHo-
MOJTUMETAITAYECKOE C 307I0TOM OPY/I€HEHHE CBA3AHO
C OCHOBHBIMU UHTpPY3UBaMH Oosiee 1o3aHeH ¢asbl (ra-
66po, ra0OPO-MOHIIOHUTHI), C KOTOPBIMU IIPOCTPAH-
CTBEHHO TECHO CBA3AHBI.

4. N3ouenunse I[.C. O ponu 3¢ dy3uBHOTO ByJIKaHH3MA
B 00pa3oBaHMHM MECTOPOXKICHUH IMOJE3HBIX MCKOIACMBIX.
B kH. «MarMatusM M CBA3b C HUM IIOJIE3HBIX HCKOIIae-
MbIx». Tpymel 2-ro Beecor3Horo nerporpaguyueckoro co-
Bemanus. Heapa, Mockga, 1960. c. 229-238.

5. Hagupanze B.B. Hexoropble 3akOHOMEPHOCTH CTPO-
€HMsI U pyAOHOCHOCTH Amkapa-Tpuaneru. MUHHCTEPCTBO
O6pazoBanust 1 Hayku ['py3un. FOJIIIII KaBkasckuit HH-
ctutyT MunepansHoro Ceipps A.A. TBagupemunze. C6.
Tp. MOCBSIIEHHbIN 80-1eTus OCHOBaHUA MHCTUTYTa. W31,
[onurpaduct, Toumucu, 2009. c. 261-266.

NADIRADZE V.
THE GEOLOGY AND MINERALIZATION OF
TECTONIC-MAGMATIC KNOT OF ADJARA

The article looks at Geological and metallogenic
peculiarities of the tectonic-magmatic knot of south-
west part of Adjara-Trialeti, Adjara, Merisi-Uchambo.
Tertiary age layered and sills appearance intrusives,
sienites, sienite-diorites are established. Intensively,
hydrothermal alteration fields are associated with
them, which are developed in the hanging walls of
intrusives and have wide scale distribution. Alunite
and sulfide ore mineralization are connected with
mentioned intrusives as well. Copper-polymetallic
manifestation is associated with more late phase mafic
intrusives (gabro, gabro-monzonite) spatially very
closely.
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1. Axmmosa T.A., Kysemmn AIl, Xackun B.B.
«Irosorusa», IOHUTU. Mocksa, 2001. c. 24-190.

KBUHUKAI3E M.C., IATAPUJI3E J.B., KYTIAPAJI3E
J.M., KHPAKOCSH B.A., XYHJIAJ3E H.K.
TEOSKOJIOI'U, KAK OJTHO U3
HAIIPABJIEHHI B TEOQJIOTUU

B craTee paccMarpusaioTca MpoOIeMHBIE BOIIPO-
CBl, CBA3AHHBIE C PA3BUTHEM I'€OIKOJIOIUU, TAK KaK
re0IKOJIOTUUECKUE UCCIENOBAHUA, OXBATHIBAIOIIMUE
TaKHe TeoJJOTUYECKUEe HAlPaBIeHUA, Kak FT€OXUMHUA,
OMOreoXuMus, THAPOreoJIOoTusA, NHKEHEPHAA I'e0JIo-
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I'uA, Fe0IUMHAMHIKA, Teo(HU3UKa, UTPAIOT CYHIECTBEH-
HYIO POJIb B BOIIPOCAX OXPAHBI OKPYKAIOIIEH CPebl.
Tak Kak reo’KOJOTusA — OTHOCUTEIHLHO HOBOE Ha-
MpPABJEHHE B TCOJOTUU, ABTOPAMH JAHHOHM CTATHU
BBICKA3aHO MHEHHE O HeOOXOJUMOCTH IIpOBeje-
HUA padoT IO re0IKOIOTHIECKOMY KAPTHPOBAHUIO.
Paspaborana meronuka stux padoT. OnpejeneHs!
3Tallbl U MacmTaObl KapTrorpagudeckux padoT, Ux

eI U 3a[a4YU.
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KVINIKADZE M., PATARIDZE D., KUPARADZE D.,
KIRAKOSYAN V., KHUNDAZE N.

GEOECOLOGY AS ONE OF THE DIRECTIONS IN
GEOLOGY

The article deals with problematic issues related
to the development of geoecology, since geoecologic
research coveringsuchfieldsofgeologyasgeochemistry,

biogeochemistry, hydrogeology, engineering geology,
geodynamics, and geophysics, play important role
regarding issues of environment protection. Science
geoecology is relatively new direction of geology the
authors of this article suggested the need for works on
geoecological mapping. Methods of such works are
already developed. Scope of cartographic work, their
goals and objectives have been defined.
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CHOMAKHIDZE D., BASILADZE M.

PRESENT STATUS OF THE COAL INDUSTRY
IN GEORGIA AND GENERAL CONCEPT OF ITS
DEVELOPMENT

In the present paper the results of development
of coal industry of Georgia in the years of state
independence are analyzed. Particularly, there are
key issues such as coal mining, consumption, export-

import, branch ratio in Georgia’s energy balance etc.
are presented. At the beginning of the paper a brief
historical excursion about revival of the brunch in the
60s of the 20th century is given; and it is symbolically
related to the establishment and development of
mining science. In the final part the general concept
of future development of coal industry in Georgia is
formulated.
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ITPOBJIEMBI PASPABOTKU TKUBYJIN-
IMIAOPCKOI'O YI'OJIBHOTO
MECTOPOKIEHUA U IIEPECIIERKTHUBBI
PA3BUTHUA

B crarbe paccMoTpeHBI TPOOJEMBI, BOZHUKAIO-
e B HACTOAIIEE BPEMA B IIPOIIECCE paspabOTKH
Trn6ynu-Illaopckoro KaMEHHOYTOJBHOTO MECTO-
poxaenusa. OCHOBLIBASACH HA IMOAPOOHBIX UCCJIENO-
BAHUAX TOPHO-TE€OJOTMYECKUX YCIOBUN TAXThI UMe-

MACHAIDZE G.,LOBJANIDZE G.,
TAVELISHVILI A, LORIA D.

PROBLEMS OF TKIBULI-SHAORI DEPOSIT
PROCESSING AND

DEVELOPMENT PERSPECTIVES

The article reviews problems currently being
within processing of Tkibuli-Shaori deposit. Based
on study of detailed mining-geological conditions
of E. Mindeli Mine Field,
divided into mining blocks having equal mining-
geological conditions. Development schemes and
directions of technological methods for opening,
20 LI3OIN JImbISN, Ne2(35), 2017
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HHU O. MuHAe1H, maxTa JAeJIUTCA Ha TOPHBIE OJIOKH €
PaBHBIMYU TOPHO-T€0JI0T Y€ CKUMU YCJIOBUAMU; JJAHBI
CXEeMBbI Pa3sBUTUA TEXHOJIOTMYECKUX METO/I0B pa3pa-
OOTKM U HAINPABIECHUA JUIA OTKPBITUA, MOJATOTOB-
K U 0OpabOTKH KakAOTO O10Ka; cpOPMUPOBAHBI
MIPEUMYIIECTBA MPUMEHEHHA CHCTEM OOpPadOTKH
II0 CPAaBHEHUIO C CyHIECTBYIOIIUMM TEXHOJIOTUAMHU
OOPYIIEHUA OAITAKHBIX IITPEKOB; PEKOMEH/IyeTCA
IPOBOJUTH KJIACTEPHYIO 9KOHOMHUUECKYIO IOJTUTUKY
B PErHOHE HA OCHOBE MOJEIU JUPUAKU3IMA C IEIbIO
pEIIEHNA KaJAPOBHIX U 9KOHOMHUYIECKUX ITPOOIEM.

preparing, processing the each blocks are given
herein. Advantages for application of treatment
systems for demolishing on sub-drift are formed
herein in comparison with existing technologies.
It is recommended that cluster economic politics
shall be executed in the region on the basis of its
dirigisme model in order to solve personnel and
economic problems.
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IMNPIIXAJIABA T.I'.
PACYET CYTOYHOU HATPY3KU HA JIABY

ITP1 OTPABOTKE MOIITHOT'O ILVIACTA C
BBIITYCKOM ITOJKPOBEJIBHOM TOJIIIN
YIi4a

B crarbe nmpuseseH aIrOPUTM pacdeTa CyTOIHOM
HArpysKd Ha JaBy 1O (PAaKTOPY IPOU3BOIUTETEHOCTH
06OpyIOBAaHUA TPH BBIEMKE MOIIHOIO IUIACTa C
BBIITYCKOM TTOAKPOBEIBHOM TOJIIN YIVIA U PE3Y/IBTaThI
pacdeTa. YCTaHOBJIEHO, UTO /IS TOPHO-T€OIOTMTYeCKIX
yciaoBuil Txubymu-Illaopckoro mMecTopoxkaeHuA npu
Pa3paboTKe MOTOrOro YroJbHOTO IIACTA MOITHOCTBIO
m = 7,85 M C HCIOTBb30BAHUEM MEXAHU3UPOBAHHOIO
KOMIUIEKCA C BBIITYCKOM ITOJAKPOBEIBLHON TOJIIIM YIVIA
TEOPETHUYECKAsA CYTOUHAsA HArpyska Ha OYMCTHOM
3200€e B J1aBe qumaHou [ = 120 M jgocTturaer A, =38000
T/CyTKH.

15. EpmakoB, A. 10., Kanunun C. U., Mensuuk B. B.,
Hosocensues C. A. Texnomorus ogHOCTaAUNHHON
pa3paboTKK MOLIHBIX IMOJOTUX YTOJBHBIX IUIACTOB C
BBIITYCKOM YTJISl Ha 3aBajIbHBIN KoHBelep. «Cubl Yy,
Hosoxky3neuk, 2013. 256 c.

16. Xomuenko B. H., Kapaces B. A. Pa3zpaboTka MOIIHBIX
yronbHbIx miaactoB. «Ky3sI'TY», Kemeposo, 2015.
61 c.

PIRTSKHALAVA T.

PROSPECTIVE TECHNOLOGICAL
SCHEME DEVELOPMENT OF POWERFUL
COAL SEAMS TKIBULI-SHAORI

DEPOSIT

The article presents the calculation algorithm of
the daily load on the lava by the factor of equipment
performance during extraction of massive seam
issue underlay the strata of coal and the results of
the calculation. It has been established that for the
mining and geological conditions of the Tkibuli-
Shaory deposit in the development of a shallow coal
seam with a thickness of m = 7.85 m with the use
of a mechanized complex with the release of the
underburden coal, the theoretical daily load on the
clearing face in lava with a length /= 120 m reaches
an A, =8000T / day.
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1. 3enenoB B.H. Meroauka uccnenoBaHus 30J0TO - U
cepebpoconepxkamux pya. “Heapa“, Mocksa, 1989.
320 c.

2. Kapasaiiko I'H. u ap. Ponp MukpoopraHusmoB u

JIOMHU/I3E H.H., APABU/I3E 3.A., MAJIAIIIXHA III. C.,
KAPTBEJIAIIBWIN JI. T.

BOITPOCHI KYYHOI'O BAKTEPUAJIbHO-
XUMUYECKOTO BBIIIEJJAYNBAHIA
CKJIAIPOBAHHBIX XBOCTOB MEJIHO -
KOJIYEJIAHHBIX PY /I

B crarbe paccMOTpEHBI pe3yabTaThl HCC/Ie10Ba-
HUM HA JJAOOPATOPHBIX a3pOQIOTHBIX EPKY/IATOPaX.
C 1enpio yBeIMYEHUA CTENEHBl (PUIBTPALUU OBLT
npuMmeHeH Meton “Geocoat’ Ilopoxoit HocuTesnem
BBIOpAHBI OCTAaTKU KyYHOIO IMAHUPOBAHHUA BTO-
PUYHBIX KBapIUTOB M MEJHAA TPYJIHOOOOraTuMasn
pyaa. Crenens d¢uisTpanuu Beipoc ot 0,3 M/
cyrku g0 20,5 m/cyTku. B okcmepumeHTax ObLT
HCIIO/IB30BAH CMECh AaBTOTPO(MHBIX THOOAKTEPUH, 111~
aHN/IA U THOMOYEBHHBI. YCTAHOBJIEHBI ONTUMAIbHBIE
IepaMeTphl Ky4eBOro BBIIIETAYUBAHUA B JIAOOpaTOp-
HBIX YCJIOBHAX.
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1530;333560,93,0 % oJoo s 57,0 % 33601&@0).

BBIII[EIaYNBaHMs MeTaIoB U3 pyl. ~Hayka®, Mocksa,
1972. 276 c.
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Nel-3, mdogmobo, 2012. a3. 83-88.

LOMIDZE N., ARABIDZE Z., MALASHKHIA Sh.,
KARTVELISHVILI L.

THE ISSUE OF HEAP
BACTERIA-CHEMICAL LEACHING OF
STOCKPILED

COPPER-PYRITE ORES TAILS

The paper considers studies conducted in
laboratory aeroflot percolators with the intent
to retrieve gold, silver, and copper through heap
leaching method. ‘Geocoat’ method was utilized in
order to increase the quality of filtration. Cyanide
process waste of secondary quartzites and hard-to-
enrich copper were selected as builders. Quality
of filtration improved from 0,3 m/24hrs to 20,5
m/24hrs. A mix of thiobacteria, cyanide, and
thiourea were used in the experiment. Optimal
parameters of heap leaching were established in
laboratory conditions.

ITPOIECCHI ITPOTERKAIOIIIME B HUX

JOKTOP TEXHYECKUX HAYK, ITIPOPECCOP MAXAPA/ZI3E JI.U., CTEPAKOBA C.H.
AHAJIN3 BJIMAHUA MECT COEAMHEHNUN OTAEJIBHBIX TPYB, COCTABJIAIOIIMX
HATIOPHBIE TPYBOITPOBOJAHBIE MATTICTPAJIN HA TUAPOJNMHAMUNYECKHNE

YK 532.595.2:621.646.94:622.648

B cmampve 0aemca ananus enuanus mecm coeoume-
HUTl OMOEbHBIX COCMABNAIOUWUX MPYO HAROPHBIX MPY-
oonpoeoonvix mazucmpaneii Ha npomekauiue 8 HUX
2uopoounamuiecKkue npoyeccsl (Hecmayuonapusie npo-
yeccwl, 2uopasnuueckue yoapuwt). Ilpu maxux npoueccax ¢
Mecmax coeouHeHull 0moeabHyIX mpyod nPoucxooum ua-
cmuuHnoe ompasiceHue 60N UMNYIbCO8, 00YC108/1EHHBIX
u3MeHeHuem CKOPOCMU 0GUIICEH U MPAHCNOPMUDPYEMOTL
28 LI30IMNT JImEISN, N:2(39), 2017

HCUOKOUL CpeObl, YUMo 6 ONPEOeneHHON CHenenu e1uAem
HA 8eNUYUHY NOGBLMEHUA OAGNEHUA NO MAZUCMPATU —
ymenvuaem ux 3nauenusn. C yuemom KOHCIPYKMUEHO20
GbINOJIHEHUA MECH COCOUHEHUII OMOEbHBIX mpPyod u ux
YRPY20-0eMnuUpyIowux ceoticne, MOHCHO 00CHUZHYHIb
YMeHnbuleHue 3Ha4eHull npessliuenusn 0asieHuii 6o epe-
M3 YROMAHYMBIX NPOUECCOE 00 OONYCHUMbBIX 3HAYEHUTI
0151 OAHHOU HANOPHOIL ZUOPOMPAHCHOPMHOU CUCHIEMBbL.
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TpyGompoBoa - 3TO COOpYKEHHUE ISl TPAaHCTIOPTUPOB-
KM JKUJIKUX M Ta3000pa3HbIX BELIECTB, TBEPIBIX CHITYYHX
MarepuaioB. DTOT BHJ TPAaHCIOPTa UMEET HEOCIOPUMBIE
IpEeuMyIIecTBa IO CPABHEHUIO C MHOTUMH TPaIUIIMOHHbI-
MH BHJaMM TPaHCIOPTa, MO3TOMY Haien Oonblioe pac-
IPOCTPaHEHHE B YEJIOBEUECKON JKM3HU BO BCEX OTPaciiX
u coepax. Ilepemenienre yka3aHHBIX BEIIECTB U Mare-
pHaoB 1o TpyOONpOBOJAaM MPOUCXOIMT IOJ ACHCTBUEM
Pa3HOCTH J1aBJIEHUH B Pa3JIMYHBIX CEUEHHUSX, CO3/1aBAEMbII
B HAuaJlbHBIX MECTaX TPAHCHOPTUPOBKU CHEIHMATbHBIMU
MallliHAMH — HACOCaMH Pa3IMYHBIX KOHCTPYKTHBHBIX BbI-
IIOJIHEHU.

TpyGompoBoab! 1 mepeMelieHus (TpaHCIIOPTHPOB-
KH) YKa3aHHbBIX BBIIIE BELIECTB MOI'YT OBITh UCIIOJIb30Ba-
HBI Ha caMble KOPOTKUE PacCTOSHUS (BCEro Ha HECKOJIBKO
METPOB) M Ha CaMble JaJbHUE PACCTOSHUS (Ha HECKOJIBKO
ThICA4Ya KHJIOMETpPoB). Vcxons M3 3TOro mokasaTens, pas-
JIMYAIOT TPYOOIPOBO/IBI MECTHOTO Ha3HAYEHHSI — KOPOTKHUE
TpyOONPOBOIBI U TPYOONPOBOIBI AJISI TPAHCHOPTHPOBKU
pa3IMYHBIX MaTepUajoB Ha JaJIbHUE PACCTOSHUS — Maru-
CTpaJIbHbIE TPYyOOIPOBOIBI.

B 3aBucuMoctd OT JJIMHBI (IallbHOCTH) TPAHCIIOP-
TUPOBKHM YKa3aHHBIX BBIIIE MaTepUajoB U BELIECTB, OT
npoduist TpyOOIPOBOAHON MarucTpaiu, pa3indaroT Ko-
poTKHe TPyOOIPOBOABI, KOTAa TPAHCIIOPTUPOBKA MPOUC-
XOJIUT 3a CUET FeOMETPUUYECKON PA3HHUIIBI MEXKIY MECTOM
Hayaja TPaHCIOPTUPOBKU M MECTOM MOAA4YM TPAHCIOPTH-
POBaHHOTO MaTepHuana Uid OJHUM HaCOCHBIM arperarom.
Jlis TpaHCHOPTUPOBKHU 3TUX )K€ MaTepUajoB Ha AaJbHUE
paccTosiHUSL MO0 MarucTpalibHbIM TPYyOOIIpOBOIAM OCY-
LIECTBIAIOT MHOTOCTYNIEHYATyI0 [oJady MOoCIeI0BaTeNb-
HBIM BKIIIOYEHHEM B TPyOONPOBOJHON Marucrpajiu He-
CKOJIBKHUX HAcoCOB. MHOTOCTyNEeHUYAaTyIO 10/a4y MOXKHO
OCYIIECTBUTH NPH MOCIEI0BATEILHOM BKIIOYEHUHU B TPY-
OOIPOBO/IHON MarucTpajd HacOCOB 0e3 pa3pbiBa IOTOKA
TPaHCIIOPTUPOBAHHOM XXUAKOU CPEABL 110 CXEME «HACOC B
Hacocy [1, 2].

Bonpocsl u3rorosneHus, 00pabOTKH, CTPOUTEIHCTBA
U DKCIUTyaTallik CTaJIbHBIX TPYOOIPOBOAOB PACCMOTPEHBI
BO MHOTHUX JIMTEPATYPHBIX MCTOYHMKAX, ITATEHTHBIX (OH-
Jax ¥ Jgaxe B sHuukionenusx [1 - 4], mostomy paccmo-
TPETh BCe UX B OJHOI Hay4yHON CTaThbe HEMBICIMMO U HET
B 3TOM HEOOXOMUMOCTH. B HacTosIIelH cTaThe pacCMOTPEH
JIMIIb OAWH crenu(uYeckuil BOIPOC, MPEICTaBIISIOIIUMA
3HAYNTENIbHBIN HHTEpEC U1 MaruCTpaitbHbIX THAPOTPAHC-
HOPTHBIX CHUCTEM, KOT/A 10 TPyOOIIPOBOIHON MarucTpaiu
TPaHCIIOPTUPYIOTCSI MHOTO(a3HbIE THAPOAIPOCMECH.

W3 BBIIEN3TI0KEHHOT0 SICHO, YTO aHAJIOTHYHBIE CUCTE-
MBI SBJISIIOTCSI MHOTOCTYNIEHYATBIMH, PaOOTAOLUMU I10-
CJIEZIOBATENbHO BKIIIOUEHHBIMH HacoCaMH IO CXeMe «Ha-
COC B Hacocy, T.€. KOrJa He MPOUCXOAUT pa3phiB IOTOKA B
MecTax BKIIIOUEHHs B TPYOOIPOBOIHON MarucTpaiu IrpyH-
TOBBIX HACOCOB. PeXMMBI aHAJIOTHYHBIX CUCTEM KaK Ha Jla-
0OpaTOPHBIX YCTAaHOBKAX, TaK U Ha KPYITHBIX MPOMBIILICH-
HBIX CHCTeMax HaumOoyiee (yHIaMEHTAIbHO UCCICIOBAHBI
B [oprom Uuctutyte nm. LA, ynykunze. OcodeHHO 3Ha-
YUTENbHBIE PE3YIBTAThI OMYyYSHBI B 001aCTH MEPEXOTHBIX
1 HECTAIlMOHAPHBIX MIPOIIECCOB, C YIETOM KOTOPBIX pa3pa-

0oTaHBI CIIOCOOBI U CpencTBa Al Oe3aBapuiiHON paboThI
AQHAJIOTMYHBIX CUCTEM, 00EeCIeunBaONINe YBEINYEHHE UX
HaJIe)XHOCTh U 3 dexTuBHOCTS [5-11].

Pazymeercst, 1 cTpouTenbcTBa TPyOOIIPOBOIOB YIIO-
MSIHYTBIX CHCTEM, KaKk U B OOJIBIIMHCTBE CIy4aeB, HE0O-
XOJIMMO COEIMHEHUE OT/AENBHBIX TPYO, YTOOBI MOCTPOUTH
TpyOONPOBOHYIO MarucTpallb, TaK KaKk CTaJbHbIE TPYOBI
H3TOTaBIUBAIOTCA OIpaHUYEHHOH /UInHBL. B 3aBHCHMOCTH
OT 00JacTH MPUMEHEHUS U CTPOUTENHCTBA (IOA3EMHBII,
HAJ3EMHBIN, BUCSIYUI), HEOOXOAMMOM TONIIUHBI CTCHKU
U JUIMHBI, TPyOBl M3TOTOBISIIOTCS BEChbMa OTPaHUYSHHOU
JUTUHBI (MaKcuMyM He Oosee 20 MeTpOB ISl HCKITFOYHUTENb-
HBIX cIy4aeB). O4eBHUIHO, B TAKOM CIIy4yae /Ui CTPOUTEIb-
CTBa TPYOOIIPOBOJAHBIX MArHCTPAJICH HEOOXOAMMO IIpUME-
HEHHE Pa3JINUHbIX METO/IOB UX COSTUHEHHS MEXTy CO0Oi.
Hcxoast u3 3T0T0, CYyIIECTBYIOT Pa3jIMYHbIE BAPHAHTHI UX
COEIMHEHHs, 00ecleunBaroue TepMEeTUYHOCTh U TPOY-
HOCTB TPYOOIIPOBOAHBIX MarucTpaieil. B HekoTopbIx ciy-
Yasx COeIMHEHHs TPYOOIIPOBOIOB J0JKHBI TAKXKE 00ecIe-
YUTh BOSMOXKHOCTH MX OBICTPON COOPKH U Pa30OpKH WM
W3MEHEHHs] HalpaBJICHUs] TPYOOIPOBOAHOW MarumcTpa.
B merammmueckux TpyOOIpoBoiax, B paccMaTpHBaEMbIX
cilydasix, HanboJIee PacipoCTPaHCHBI CBapHOE U (hIaHIe-
Boe coeauHeHus (cM. puc. 1, a u 1, 6). [Ipumenenue Buaa
COCIMHEHUS MKy CO00H OTACIbHBIX TPYO TPyOOIpOBO-
JTHOM MarucTpaiy clieflyeT yuyecTb MHOTO KOHKPETHBIX yC-
JIOBUH MX CTPOUTEJIBCTBA U IKCILTyaTaIliH.

HexoTopsle perieHus, MOJy4uBIINE HA MPAKTHUKE ca-
Moe Oosbiioe pacrnpoctpaHenue (cMm. puc. 1, au 1, 6) n
IIpeUIoKeHHbIe HaMu (CM. pHc. 1, 6 1 1, 2), npuBeeHbI Ha
pucynke 1[13-14].

PaccmoTpeHHBIN B HAcTOSAILIEH CTarbe BOIPOC, T.C.
aHaJIU3 BIUSHHUA MECT COEAMHEHHH OTHIENBHBIX TpPYO,
COCTaBJISIONINX HaropHbIe TPYyOONPOBOJHBIE Marucrpa-
JIU Ha TUAPOJUHAMHYECKHE NPOLECCH MPOTEKaloIue B
HUX, TPEACTaBIsAeT 3HAYUTEIbHBIH MHTEpEC IS MHOIO-
CTYINEHYAThIX HAMOPHBIX TUAPOTPAHCIOPTHBIX CHUCTEM,
paboTarouux ¢ MoCie10BaTeIbHO BKIOUEHHBIMH B TPY-
OOIPOBO/IHYIO MarucTpaib IPyHTOBBIX HaCOCOB 0e3 pas-
PbIBa CIUIOLIHOCTH TPAHCIIOPTUPYIOLLEH KUAKOU CPELbI B
MeCTax BKJIIOYEHMsI HACOCOB, T.€. II0 CXeMe «Hacoc B Ha-
coc». DTO MOATBEPIIIIN 3KCIIEPUMEHTAIbHbBIE HCCIENO0-
BaHMUsI, IPOBEJCHHBIE HAMH B JIAOOPATOPHBIX YCIOBUSX U
Ha KPYMHBIX MPOMBIIIJICHHBIX cucTeMax. [IpudanHoii ato-
ro sBisieTcs creuuduka padoThl aHAJOTMYHBIX CHCTEM.
PesynbraThl 3THX HCCIEOBaHUI MOJPOOHO M3JI0KEHBI B
HaIlMX Hay4YHBIX Tpyaax U MoHorpadusx [1, 5-11], mo-
STOMY JIMIIb KOPOTKO OTMETHM, YTO H3-3a 4acTO BO3HH-
KaOIUX B AHAJIOTMYHBIX CHUCTEMaX HECTallMOHAPHBIX
MIPOLIECCOB U TUAPABINYECKUX YIApOB, Ha YHMOMSHYTBIX
CHUCTEMax 4acTO MPOUCXOAUT KPYyIHbIE aBapHH CO 3HAYH-
TeJIbHBIMU 3KOHOMHUYECKUMHU U MaTepuaIbHBIMU 3aTpaTa-
Mu. Bo u3bexxaHue BCero 3Toro, yrnoMsHyThIE CHCTe-
MBI OCHAIIEHbl TacHUTEISIMHU FHAPABIMYECKUX yAApOB,
paspaboransubix B [opnom Wucturyre IA. Llymykunze
u paboTalouMX A0JNTHE TOAbl dYPPEKTUBHO Ha KPYIMHBIX
MIPOMBIIUIEHHBIX 00bekTax ObiBiIero Coserckoro Coro3sa,
B TOM uuciie u B ['py3uu.
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Puc. 1. Coenunenne Mexxay co00ii 0TAeIbHBIX TPYO TpyOoonpoBoaHoii maructpaiu: 1, a u 1, 6 — no-
Jy4YuBIlIMe caMoe 00JIbIIoe pacnpocTpaHeHHe B HacTosillee BpeMs Ha npakTuke; 1, ¢ u 1, 2 — HoOBbIE
BapUAHTHI, pekoMeHAoBaHHbIe [opHbiM uHCcTUTYTOM LLA. Hynykuasze: 1 u 2 - coenHsAIOMuecs: YaCTH
OTIeJbHBIX TPY0 MAarHCTPAaJIbHOIO TPYOONPOBOAA; 3 — CBapHOE coelMHEeHHe (CTHIKOBKA); 4 — 5 - (uiaH-
bl Ha TPy0ax A/ MX COeJIMHEHHs; 6 — TOHKAfA ynpyras NPOK/IajKa, pa3MelllecHHas W 3a:KaTasi MexK-
ay gaanmamu; 7 — 60T ¢ raiikoii; 8 — TosicTas ynpyras npokJajaka pazMelleHHas U 32:KaTasi MexXIy

dranunammu;

cB000JHO pasMellleHHAas B moaymydrax; 12 — oTBepcTHE B CTEHKE TPYObI
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9 — 10 — mosxymy¢ThI Ha TpyOdax A uX coequHeHus; 11 — TosicTasi ynpyrasi npokJajaKa
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Tema HacTOsiEN CTarbl OTHOCUTCS K 3TOM K€ IpO-
OJ1eMe U MPEeACTaBISIET ONPEAEICHHbBIH MTPAKTHYECKUH NH-
Tepec, T.K. IPEAJIOKEHHBIA METOJI SIBJIsieTCsl Harnbosee mpo-
CTBIM, JEUIEBBIM JJIsl OCYLIECTBICHHSI U Hanboliee Haaex-
HBIM TPU IKCIUTyaTalliH, a B HEKOTOPBIX CIydasX, KOraa
JUTS IPUMEHEHUSI APYTHX HauOoJee BHICOKOI(D(EKTUBHBIX
racuTesnel THAPaBINYEeCKUX yAapoB B KOHKPETHBIX Cllyda-
SIX TPOCTO HET BO3MOXKHOCTH JJIsl MX Pa3MEIIeHUs] U3-3a
OIpaHMYEHHOI'0 IPOCTPAHCTBA.

Heo0x0aumMo OTMETHTB, YTO M3 W3BECTHBIX B HACTOSI-
11ee BpeMsi METOAOB JJIsl COENMHEHHsI OTJEIbHBIX TPYO, co-
CTaBJISIOUIMX HAIIOPHbIE TPYOOIIPOBOIHBIE MATUCTPAIIU HE
MOTYT OBITh MCIOJIb30BaHbI H3BECTHBIE METOIbI M YCTPOIi-
CTBa, HanboJiee IUPOKO NPUMEHSIEMBbIE B IPOMBIIUICHHO-
CTH, 3TO: HEMOCPEACTBEHHOE COCMHEHNE OT/CIBHBIX TPYO
CBapHOIi CTBIKOBKOH (CM. puc.1, a) u coemHeHue ¢ 60aToM
raiikoit (cMm. puc. 1, 6). 1o U3-3a TOro, 4YTO B MECTAX COE-
JUHEHHST TPYO XOTS M HPOUCXOIUT YAaCTHUHOE OTPaKEHHE
YIPYTUX BOJH IIPH JIIOOBIX BO3MYLIEHHUSX B TPYyOOIPOBO-
JTHOM Marucrpaiii, OJHaKO He MPOUCXOIUT HX JAeMIIpupo-
BaHHE — yMEHbILIEHHUE, T.K. HE 00JaJaroT 3HaYUTEIbHBIM
cBoiicTBOM cxkatusl. C I1eNbI0 3HAUUTEIFHOTO YBEIMUCHHS
9TOr0 CBOMCTBA, HAMHU TPEUIOKEHBI JIBE KOHCTPYKIIWH,
MIpUBEICHHbIE HA puUC. 1, 6 U 1, 2), B KOTOPBIX yNpPyTUe Ma-
TepUaJbl BHIIOJIHEHBI U3 TOJICTBIX MPOKJIAJO0K, HMEIOIINX
OospIlIMEe YIPYIrHe M COOTBETCTBYIOIIME JAeMIIpupyronme
cBOlcTBa M cBOOOAHO (0€3 MpeaBapUTENILHOIO CHKATHs)
pa3meltieHbl B nonymydrax wim Mexxay giaannamu [13-14].

B takom citydae, eciii yka3aHHbIE JJIEMEHTBI PACIIONo-
JKHUTh PABHOMEPHO (BO BCEX MECTaX COEIMHEHUS OT/EIbHBIX
TpyO) 10 BCei TPyOONPOBOIHON MAarUCTPAJIH, TO IIPH pacye-
TE CKOPOCTH PaCIPOCTPAHEHUsI BOJIHBI BO3MYIIIEHHUSI, MOYKHO
BBOJIUTH CPEIHEE MO JJIMHE MaruCTpajy 3Ha4eHHe IpHBe-
JIEHHOTO MOAYJISL YIPYrocTy. B Takom citydae, momnarasi, 4to
HUMEIOT MECTO ynpyrue jaeopMaliy Mo BCei Marucrpai,
MIPOUCXOAAIINE BCICACTBUE CXKAaTHS YIPYTUX SJIEMEHTOB,
pa3MeleHHbIX 1O JJIMHE MarucTpaiy, JONOJIHHTEIBHOTO
YBEJMYCHUS AMHUIBI BHYTPEHHETO 00beMa TpyOOoIpoBo/a
MOXXHO IIPEJACTAaBUTh B BUAE & 3 AP (tne— ¢ ) HEKOTOPBII
K03 HULMEHT, XapaKTepU3yIOLUHA YIPYrocTh HpPHMEHsie-
MBIX yNIpyTHx snementos, [a'; AP - usmenenue (nmpupocr)
JIaBJIeHUs B TPYOOIIPOBO/E, BBI3BIBAIOLIIEE YIIPYTYIO Aedop-
MAIIMIO BCEX COCTaBIISIOIIMX €ro JIEMEHTOB, [1a.

Crnienyer erie pa3 OTMETHUTb, YTO C LEJIBI0 TOYHOTO IIPo-
BEJICHHSI TEOPETUYECKUX pacyeToB, HEOOXOAMMO CBOOOM-
HOE pacrojioKeHue (pa3MelleHe) yIpyrux 3IEMEHTOB I10
MarucTpajm, Kak 3TO MOoKa3aHo Ha puc.l, 6 U 1, 2, 4TOOBI HE
W3MEHUTh MOIYJb YIPYTOCTH IIPUMEHseMOoro mMarepuaia. B
JIPYTOM CIIy4ae HEBO3MOXKHO IPOBEJEHHE TOYHOIO TEOPETH-
YeCcKOoro pacyera. B takux cirydasix TOJIbKO SKCIIEpUMEHTAIIb-
HO MOXKHO OIPE/IENIUTh IIPUBEICHHBIA MO/ YIIPYTOCTH.

Kaxk n3BecTHO CKOPOCTh pacrpoCTpaHEHHsI BOJIHBI BO3-
MYLICHUs TPH THIPABINYECKOM YAape B TOHKOCTEHHBIX
TpyOOIPOBOAAX OIpeNeseTCs MO 3aBUCUMOCTH [12]

rie a,=1425 - cxopocts pacnpocTpaHeHHs: BOITHBI
BO3MYILEHHUS [IPU TPAHCIIOPTUPOBAHHUH 1O TPYyOONPOBOLY
BOIBI, M/C; L)) - MOYITb yHIPYTOCTH MaTepHana, u3 KoTo-
poro u3roToBieHH TPyOHI, [1a; DTp- BHYTPEHHUH AUAMETP
TpYOONPOBOJHOM MarucTpamm, M; O, - TONIIMHA CTCHKH
TpyOONPOBOIHOM MAarucTpaiy, M; £ - MOysb ypyrocT
Bonbl, [1a.

Ecmu B popmyne ————(1) 3ameHHTH Uepe3

IZP ) E, 8
8 , IIOJIYYUM
E3. Y
. 1425 . o)
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J+H &, +—2— |E,
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VBenmuueHue eNWHUIBI BHYTPEHHEro o0beMa Tpyoo-
MIPOBOTHOM MAarkCTPANHU MPU HATUYUH YIPYTHX IEMEHTOB
3a cueT ux aedopmaiiui (CKaTUM), MOKHO ONPEICIIUTE 110

3aBUCHUMOCTH
Z V AP (3)
™= z S,E,

rme Vy - CyMMapHBIi 00beM YIPYTUX IEMEHTOB, M,
l , - PAcCTOSHHE MEXy yIPYTHMH dIEMEHTaMH, pasMe-
IICHHBIMH B MECTaX COCAMHEHHS OTACIBHBIX TPYO, M;
S - nuomanak MONEPEYHOrO CEYEHHs yIPYroro dIeMeEH-
ta, Mm% E ;= MOZIyIIb YIIPYTOCTH MaTephana, U3 KOTOPhIX
M3rOTOBIIEHBI yIpyTHE dIeMeHTHI, 1a, KoTophIil onpene-
JII€TCS MO 3aBUCUMOCTHU
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U3 dopmynsl (5) MOXKHO ONpPEACTUTh 00BEM YIIPYTO-
TO 3JIEMEHTA, PACHOIIOKEHHOTO B MECTAaX COEIMHEHUsS OT-
JIETIbHBIX TPYO, HEOOXOAUMBIN /ISl yMEHBLICHUSI CKOPOCTH
pacIpocTpaHeHHs] BOJHBI THAPABIMUYECKOTO yrapa B Tpy-
OONPOBOAHON MarucTpajiy 10 KeJIaeMOW BEINYUHBI, T.C.
IIPU KOTOPOM HPHUPOCT IaBJIECHUS HE JOCTHI'HET ONacHOU
BEJIMYMHBI JUIsl TAaHHOW TPpyOOIIPOBOIHON MarucTpajiy -
JPOTPAHCIIOPTHON CHCTEMBI, TEM CaMbIM OyIyT HpenoT-
BpalleHbl HeXeaTeJIbHbIE ITOCeCTBUs. PacueTHas 3aBu-
CHUMOCTB U3 (hOpMYJIBI (5) MOTYUNT BUA

D_E
2 2 ]
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LI ITm6ICN, Ne2(39), 2017 31



LI3A0IM IRIISAMBITIENSY - TOPHAA SJIEKTPOMEXAHUKA - MINING ELEKTROMECHANYCS

Ha puc. 2 npusenens! kpussle (1-5), mocTpoeHHbIE O
3aBUCUMOCTH (6). OHM MOKA3bIBAIOT 3aKOH U3MEHEHUSI CKO-
POCTH pacIlpoCTpaHeHHsl yAapHOW BOJHBI B TPyOOIPOBO-
Jlax TpH JIBUKEHUU B TPYOOIPOBOIHOM MarucTpaii BOJIbI
B 3aBUCUMOCTH OT 0OBEMOB YIIPYTUX JIEMEHTOB C Pa3iny-
HBIMU MOZYJISIMH YTIPYTOCTH.

Ha stom ke pucynke nyuktupamu (1° - 57) marorcs

aTeop., m/c

KpHBBIC, IOJYYCHHBIC IKCIIEPUMEHTAIBHO Ha TPYOOTpO-
BOjIax JlabopaTopHO#l ycTaHOBKH. Ha puc. 3 mpuBeneHbl
KpUBBIC, NOCTPOCHHBLIC IO JKCIICPUMCHTAJIbHBIM JaH-
HBIM IIPHU TPaHCHOPTHPOBAaHUHM MO TPYyOOIpOBOJAM I'H-
JPOCMECH C IJIOTHOCTBIO p =1250 xr/m’. Pesynbrarsl
OKCHCPUMEHTAJIBHBIX HMCCJICIOBAHHUU CBEIACHBLI TAKKC B
tabnuie 1.
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Puc. 2. 3aBHCHMOCTb CKOPOCTH PACHPOCTPAHEHHUSI BOJHBI THAPABINYECKOr0 yiapa B Tpy0onpoBoaax npu

TPAHCIIOPTHPOBAHUM B HUX BOJbI OT 00beMa PAaBHOMEPHO pacnpeleéHHBIX YIPYTHX 3/1eMeHTOB B MeCTaxX €o-

eIMHEeHMs OTAeJBHBIX TPYO (cIIomHbIe KpUBBIE MO dopmyJie (6), TYyHKTHPHBIE JIMHMH-IKCIIEPUMEHTAIbHbIE):

1 — BHyTpeHHUI JuaMeTp TPyOGonpoBoaa DTP =104 mm, kayayk F ) =8,0 MIla; 2 — npn DTP =104 MM, ByJIKAHHU-

3HPOBAaHHAs MSATKasi pe3una, [

=6,0 MIla; 3 — npu DTP

=104 MM, BaKyyMHasi pe3uHa, Ey =4,0 MIla; 4 - npu

DTP= 68 MM, ByJKaHN3MPOBaHHAA MSATKas pe3HHa, Ey =6,0 MIla; 5 - npu DTP = 68 MM, BaKyyMHasl pe3uHa,

E, =4,0 MIIa
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Puc. 3. DxcnepuMeHTAIbHbIE KPUBbIE 3aBHCHMOCTH CKOPOCTH PACHPOCTPAHEHHs] BOJIHBI I'MIPABJINYECKOTr0
yiapa B Tpy0onpoBojax Npu TpaHCIIOPTUPOBAHMH B HUX I'HAPOCMECH IIOTHOCTBIO p_ =1250 Kr/M* 0T 06bema pas-
HOMEPHO pacnpeae/IeHHBIX YIPYTUX 3JIeMEHTOB B MeCTAX COeTHHEHHSI OTAeTbHBIX TPYO: 1 — BHYTpeHHHUI TuaMeTp
TpyOompoBoaa DTp = 104 Mmm, Kkayuyk, F , =8,0 MIla; 2 — mpu DTlD =104 MM, ByJIKAHU3MPOBAHHAS MATKAsl pe3UHA,
Ey =6,0 MIla; 3 — npu DTP =104 MM, BaKyyMHasi pe3uHa, Ey =4,0 MIlIa; 4 — npu DTP = 68 MM, BYJIKAHU3NPOBAH-

Hasi MATKAs pe3una, £ , =6,0 MIla; 5 - ipu D_ = 68 MM, BaKyyMHasi pe3nHa, E , =4,0 MIIa

Amnanuz PE3YIBbTATOB TCOPETUUCCKUX PACUCTOB U JAHHBIX SKCIICPUMCHTAJIbHBIX I/ICCHCHOB&HI/Iﬁ MOKa3bIBACT UX XOPO-
mee CX0ACTBO. OTKII0HEHHE OKCICPUMCHTAJIbHBIX JAHHBIX OT TCOPCTUYCCKUX 3HAYCHUH HE MMPCBLIIACT +10%.

LI ITm6ICN, Ne2(39), 2017 33



LI3A0IM IRIISAMBITIENSY - TOPHAA SJIEKTPOMEXAHUKA - MINING ELEKTROMECHANYCS

09°1 ST 0¢s 08¢ 9°LT 4! o
S8l 09°1 S19 059 L1 01 W 89=
01°C 081 069 0SL L11 8 B[IN 08 = 4
0€°C 00°C 0€L 08L 88 9 AAnAey|
SE°l S0°1 0Ly 0¥S 9L 4 WK 89"
Sl 011 00§ 08¢ LYT 01 B[IN 09= 4
08°1 91 SLS 0€9 L11 8 eHnead
(<ard 78°1 089 0ZL %8 9 EBMIEWN KeHHRdOdUEHHRILAG
SI°l 00°1 06€ 0Tv 9°L1 4| N
STl SI°1 0zt 061 L1 01 NN 89— (7
S9°1 1€°1 (11874 0SS L11 8 B[INOY = 4
06°1 09°1 009 0€9 88 9 enneod seHWAAeq
S6°1 TL1 0L9 00L ST 4! .
00°C 18°1 089 0vL IC 01 NN 0T=
S1°T 61 0¢L 08L L1 8 B[IN 09= 4
S€C 01°C 008 058 €l 9 AAnAey|
SL1 811 $8¢ 009 54 4! NI voﬁu&%Q
S9°1 09°1 009 059 IC 01 BIIN 09~ A
01°C 6L1 099 00L L1 8 eHuead
SI1‘C S6°1 oL 08L €l 9 EeXIEIN KeHHRAOdUSUHRIIAY
S9°1 1€°1 0¢s 0cs 94 4! o
891 9¢‘1 (0148 0SS 1T 0l NN $Q[= hQ
G8°1 9¢°1 S6S 009 L1 8 BIIN OV = 4
00°C oLl 099 089 €1 9 enneod keHWAAeq
L 9 S 14 € C I
VDL 0GT[="0 VDL 000=0 /DL OSTI=" /D1 0001=0 win ¥ “erosodnogAde
‘qoomoodrru | ‘erog ‘goomoodiru | ‘erogqg dioweur ESEEDQ&%E@
v - < p eIIN ¢ ‘g ‘urooskduk xu
BIIN ° dV oD N0l A W ©Q qUATOJ ‘9AdL XI9HIIrOY10
‘oderA woxoonuraedrut ndu orogodnogAdi ‘ederA o1oMoonuIrdedITiI I9HIOE ‘BLHOWAIrE ‘BLHOWAIrE EWHOHNITO09 XBIOOW g
9 BUHOIdRY BUHOIIIIIOdIT OJOHIIrRINHONBIN gunonedioodmoed nroodoxdo 0J0JAdIIA oJoIAdnA OJOWOKHOWHAII ‘errendolein
QUHORBHE QOHAIBIHOWHAOLONE SQUHORBHE QOHAIBIHOIWHAONIONE Wo190) BHUIMLO], 0J0JAdIA oMHRIOHOWHRH

I enmrroe],

uredronien nonrogoduogAdr gAdL XI9HII'AY.LO BUHOHUIIO0) XBLIIN 4
goLHINAIe XMIAduA BuHIMINERd nLdYOHANLId(PPe xBug0rdIA X19Hdoredogerr 4 MUHBIOXIIrIIN XIIHIrBLHOWHAILONE 19LBLIIrA€d J

LI ITMm6ICN, Ne2(39), 2017

34



LI3A0IM IRIISAMBITIENSY - TOPHAA SJIEKTPOMEXAHUKA - MINING ELEKTROMECHANYCS

*BHHII'gRY BMHIMII93d I 0IOHIIrBWHINEIW

U ederd o1odddnurraedrul 19HIr09 BUHOHRALd0ddRd MLY0d0X) BUHOKBHE JI9HIIrBLHIWUAILINE JIIHHIHTIAI0 1aHITdaudu dnuIrgeL g S
‘a0dLon (] J1aIKeN £9doh ‘ondononged 19HIIITIdIIRd MIr19g drog0duogAdL WOHIIrB LHOWHAOLIE BH I9LHINWII'E dNIAduL

{BHHII'GRY 90MHhLEY XMMIOhHdLIWOEHIL XIMHHOUNIAIHUEIQ XA9T WwoaLdradoon

qoersrardduo erogoduogAdr oxoHdIre LHOWHAIIINE XM LIRhA XITHLIGIO eH ederd o1oxdonurrdedrul 1I9HIrod sBMHIHedLd0dmoed ardodod) ¢
{(o/n ‘xerogodinogAdi a vderk oxoxdonuraedrna 1[9uIr0d BUHIHRd LY0dmoRd 9130d0Md — »

D
5
‘W ‘erogoduogAdL oroHdreLtHOWHAIIIE BHULY — T) — > ] BWAd4 ee erogoduogAdL ‘wonedy niagoxgodu ‘BHHIRI) nuLIaddadan

¢

WOHHIFOHIN udu rexnneod derk umndanuraedrnl nonsdu — ederA o10MIonurdedri] BUHOGOHNMHEOS BUIOIIA U UIFI90 HIWIG90MBHUY() *T

9/ §7="A err1ag mwawdodru u 19v0d xerogoduogAdL g BuHI¥HAY 9100dodd BBHId) °] :BuHERIWHA[]

35

LI ITm6ICN, Ne2(39), 2017

S0°C Ll 689 01L adl 4! .
ST'T 06°1 SOL SSL 0TI 01 W G TG= a
0r‘C S6°1 088 08 9° ) B[N 08~ 4
09°C 01°C 0.8 016 TL 9 AnAe)]

0S°1 0LS 019 ad q W m;mumwm
09°1 SLT G€9 089 0TI 01 B[N 09= 7
SI°C 81 01L oL 9°6 8 eHuedd
$9°C ST <7 028 L 9 KEBMIEWN BeHHRdOdUEHHRIIAG
SH'1 1€°1 3% S¢S ad! 4! .
SS'l W'l 4 08S 0TI 01 W G*16= a
68°1 09°1 06S St9 9° 8 B[N Oy = 7
STT SLT SL9 01L TL 9 eHrERd BEHWAANRQ

L 9 S 2 3 14 I




LI3A0IM IRIISAMBITIENSY - TOPHAA SJIEKTPOMEXAHUKA - MINING ELEKTROMECHANYCS

HeobxomuMo OTMETUTBH, YTO SKCIEPUMEHTAIbHBIC
3HAUEHUsI CKOPOCTEN pacipoCTpaHEHUsI BOJIHbI THAPABIH-
YECKOI0 yAapa BCErja 3aBbILIEHbI OT X TEOPETHYECKUX
3HaYeHH. ITO BUIUMO U3-3a TOTO, YTO 3HAYECHUS MOTYJIEH

JUTEPATYPA

1. Jmurpues I'Il., Maxapaase JL.U., l'ountamsuin
T.II. HanopHble THAPOTPAHCIIOPTHLIE CHUCTEMEL.
Cripasounoe mnocobue. «Hexapa», Mocksa, 1991.
304 c.

2. Cmonaeipes AE., Caponos I0.K. Tpybomnposo-
JHBIA TPAHCIOPT KOHIEHTPUPOBAHHBIX THJPO-
cMeceit. «<MammHocrpoenue», Mocksa, 1973. 208
c.

3. Bosnbmaa CoBerckasa DHIUKIONEANA, TOM 24, KHII-
ra 1. MsparenscrBo «CoBeTckas SHIIMKIONEIUA»,
Mocksa, 1976. c.72.

4. Bonbmaa CoBerckasa DHIUKIONEANA, TOM 26, KHII-
ra 1. MsparenscrBo «CoBeTcKas SHIIMKIONEIUA»,
Mocxksa, 1976. c. 260-261.

5. Maxapaase JI.W., I'ountamsuan T.II., Cyrabepu-
a3e J.I., Anexun JI.A. Hagexuocts u Jojroseu-
HOCTh HAIIOPHBIX THIPOTPAHCIIOPTHBIX CHUCTEM.
Mocksa, «<Heapa», 1984. 120 c.

6. Maxapaase JI.W., Kupmenamsumu I.11. Hecranuo-
HapHBIE ITPOIIECCHl B HATIOPHBIX I'UAPOTPAHCIIOPT-
HBIX CHCTEMax M 3aIUTa OT TMAPABIHMYECCKUX y/a-
poB. «Mennuepeda», Tommcu, 1986. 152 c.

7. Maxapanse JI.M. 3amuTa ru/JpoTpaHCIOPTHEIX CH-
CTEM OT rIIpaBandeckoro yrapa. Crpoinszaar, Mo-
ckpa, «Menuuepeda», Tommucu, 1996. 150 c.

8. Maxapazasze JI.LU., Kupmenamsunu I'M. Tuxpasiu-

. 30bO6HOdI, L. LBIFHNO3M3O
LOROBEIM 3OBNLEGGHO I
ANRLORIBN 393NLGGHOOL 3IIRV3IEN
30RI30L 3IVSONIT3O0L  ORV3NIBNL
30L3N 3N3INN6OAHI  INRGHMRNE65303 I

3HMBILIBDBI BO3WMIBNL  OBOTNVN)

6596330 dea(399mr0s
30LBGsmols Fgdmggbo dogmgdols BggMmgdgdol  segommg-
3oL 3sLdo  30dabstrg  JoGmEabsdogn®  3Gmiglgdby
(363bBs30mbsrne  3Gm39Lgdby, JoGszmogn® G-
Bydgoby)  ao3egbol (o390
39960980l sEgomgddo, smbodonmo 3Gm3gbgdals O™l
bgds 0339mbol — BAsbl3mOBoMgdnmo nbgzeo dsbols
909965030l LohJstr0ls (330mg380malisgsb 3s6306mdgdmnmo

bos(fbge  dogmlsegbo  ds-

sbamobo. dogmgdols

Bomol 393639 gd0L LobJetol bsfommdtogo sGg33mms
s Fqlsdedolio (335emadsmds, Moy msgzols dbGog aegmg-
6oL obrgbl (6939801 bsbetwals 360T369mmmdqdby, $3(30-
638l dom. (3emggmeo dogmgdol Bgadmgdols swanmgdols
3mBLZOnsonmo Fglernmgdon ©s dsmo ©MY390-dsw933-
RoMg6gmo 030l98980L gsmzsmoliobgdom Fglsdmadgemoas
(6939001 dcmbsemmebgmo  bsbsteols Fgd;30698s  Bgdmm
blgbgdmmo 3oe®meEabsdogndo 3Gmgbadols @A™l dmsg-
Inmo  3oeOmbsg®sbldnmgem  Lolggdolbsmgol ©sbsdgznd
36033690 mdsdey).

36 LI ITMm6ICN, Ne2(39), 2017

YIPYTOCTH MCIIBITYEMBIX YIPYTrHX MarepuaioB (ux Opanu
[0 JAHHBIM CIIPABOYHUKOB) B TEOPETUYECKHUX pacyeTax
OBUTH HECKOJIBKO 3aHIIKCHBI.

yecKkuil yJap B TPyOOHpoBOJaX IPU TPAHCIOPTH-
poBaHuu MHOrogasHbIX THApocMecei. «MelHue-
peba», Tommucu, 1997. 232 c.

9. PykoBOJCTBO IO 3aIIUTE HAIOPHBIX TUAPOTPAHC-
MOPTHBIX CHCTEM OT FIIPABINYecKuX yrapos BCH
01-81. «Menuuepebda», Tounucu, 1981. 151 c.

10. PykoBoacTBO 110 pacyeTy JOITOBEUHOCTU TPyOo-
MPOBOJIOB T'UAPOTPAHCIIOPTHBIX CHUCTEM U METO-
Jam ee nosbimenusa BCH 01-84. «Mennuepeta»,
Towmucn, 1984. 58 c.

11.Maxapazase JL.M. D¢dexTupHble cpeacTBa 3alliy-
Thl HAIIOPHBIX TPyOOIPOBOJOB OT THJIPABJINYE-
ckux yaapos. O630opHaa uadopmanusa, Cepus 6,
Bemmyck 1. Crpoutenbctso u apxurekrypa, Ore-
uecTBEHHBIN U 3apyoeskubiii onbiT. IIMHKC, Mo-
CKBa, 1979. 67 c.

12. Kyxosckuit H.E. O ruapasinueckoM yjiape B Bo-
nonpoBoaHbIX Tpydax. Focusgar TTJI, Mocksa-Jle-
HuHTpaJ, 1949. 104 c.

13.Maxapazase JILHM., Rupmenamswin I'.H., Ilama-
gamsuan T MaructpaibHbI  TPyOOIIPOBOJI.
ApTopckoe ceuzaerenscto CCCP Ne 612029. Bion-
snereHb Ne23, Mocksa, 1978.

14.Maxapazase JL.W. u ap. Crena yia ucciae oBaHUuA
HECTAIIMOHAPHBIX ABJECHUA B MHOTOCTYIIEHUYATHIX
MaruCTPIbHBIX THIPABIMYECKUX CHCTEMaX. AB-
Topckoe ceuaerensctBo CCCP Ne 684300. biosute-
TeHb Ne33, Mocksa, 1979.

MAKHARADZE L., STERIAKOVA S.
THE ANALYSES OF HYDRODYNAMIC
PROCESSES IMPACT ON MAIN

PIPELINE CONNECTION
POINTS
The article reviews the analyses of

hydrodynamic processes (on non-stationary
processes, hydraulic attacks) impact on main
pipeline connection points. In certain pipe
connection points, during those processes
the impulse — of wave spread speed caused
by transporting liquid motion variable speed,
partly reflects and fluctuates, which impacts
pressure index and increases them. On
certain pipe connection points itis possible to
decrease the pressure by proper constructions
and their flexible-damping quality down to
the allowed level for the hydrotransporting
system, during the abovementioned hydro-
dynamic processes.
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LANCHAVA O., NOZADZE G.,

KHOKERASHVILI Z., ARUDASHVILI N.

ON THE EVALUATION OF AIR FLOWS
CAUSED BY A PISTON EFFECT IN SUBWAY
TUNNELS

The results of numerical simulation of the
piston effect in tunnels of a metro in combination
with theoretical analysis are given. In the form
of tables and graphs given the changes in these
values depending on the speed of the train and the
filling factor of the tunnel. The obtained results are
compared with known analogous results from the
literature sources. As a result of the comparison,
there is a good agreement between of the main
results presented in this paper and mentioned results.
In this work established that the piston effect of the
moving train in the subway tunnels is characterized
by the existence of two phases that should be taken
into consideration during estimation of the speed of
air (circulation flows) ahead and rear of the train and
the backflow in the annulus between a tunnel and
moving train. In the first phase the piston effect hasa
non-stationary character and the process is stabilized
in the second phase.

JIAHYABA O.A., HO3AJ3E I Y.,

XOKEPAIIIBILIU 3.3., APYJIAIIIBIJIN H.H.

O OLIEHKE BO3IYIIIHBIX [IOTOKOB,
BBI3BAHHBIX ITIOPIIIHEBBIM D ®®EKTOM B
TYHHEJIAX METPO

B Tpyme paccMOTpeHBI pe3yIsTaThl YHUCIEHHOTO
MOJIETUPOBAHNA MOPIIHEBOTO 3(P(PeKTa B TYHHEIAX
METPO C YYETOM TEOPETUUYECKOTo aHamms3a. B Buje
Tab/IUI ¥ TpapUKOB IPHUBEJAECHBl HU3MEHEHHA YKa-
3aHHBIX BEJIMUYUH B 3aBUCUMOCTH OT CKOPOCTHU IIO-
e3la M KOd(p(PUIMEHTA HAIOJIHEHUA TOHHEJIA.
IlonydeHHBIE PE3YIBTATHI COMOCTaBIEHBI C U3BECT-
HBIMHM aHAJIOTMYHBIMHU PE3yILTaTaMU JINTEPATYPHBIX
UCTOYHUKOB, KOTOpbIE TIOATBEPAUIN  XOpoIIee
COBIIOJICHUE MEK/Jy OCHOBHBIMU  PE3yIbTaTaMH,
IpE/JCTABJIEHHBIMU B JAHHOM CTaTbe. YCTAaHOBJIEHO,
9TO TNOpPIIHEBON 3(pdeKT ABMKymIeroca moesja
B TYHHEIAX METPO XapPAKTEPU3YETCA HATHYHEM
AByX a3, KOTOpbIE JO/KHBI OBITH YYTEHBI IIpU
onpeaeIeHUN CKOPOCTEH IBUKEHUA IPAMOTO (ITIPKY-
JIAIMOHHOI0) M 0OPaTHOTO (B KOJBIEBOM IIPOCTPAH-
cTBE) NOTOKOB. B mepBoii ¢ase nopmuepoil apdexT
UMeeT HeCTAIIMOHAPHBIN XapaKTep, a BO BTOPoH ¢ase
IIpOLIECC CTAOMIN3UPYETCA.
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XOMEPHKH C.K., KYUYXUJI3E 3.K.,

ATIPUAIIBYVLII A.T., INATBEPAIIIBVUJIM I.T.,
TXEJIU/3E I'.3., ABECAJI3E H.A.

METO/JIbI CIIELIMAJIbHBIX B3PBIBHBIX PABOT

B cTarbe paccMOTpPEHBI CHENHMATBHBIE CIIOCOOBI
B3PBIBHBIX PabOT JJIA paspylIeHUA 3/JaHUH U COOpY-
FKEHUN, KaK Ha (DYH/IAMEHT TaK U B 33/JAaHHOM HaIlpaB-
nennn. Ha ocHOBe MpOBEIEHHOrO aHATN3A YCTAHOB-
JIEHO, UTO KasK/J[0€ 3/1aHUE U COOPYKEHUE UMEET CBOU
UH/UBU/IyaIbHBIE OCOOEHHOCTH, MO3TOMY TpebyeTcA
UX JIETATHbHOE U3ydEeHHE C Ie/TBI0 pacdeTa KONIeCcTBa
U PACMONIOKEHHUA IITYPOB U MACCHl 3apAJ0B B HUX,
BO U30€KaHNE BIUAHUA HA OKPY/KAIONIYIO CPEJY U OX-
paHAeMBble OOBEKTBI CEHMCMHUYECKHX BOJIH, BBIOpOCa
OCKOJIKOB, BO3JIyIIHOM y/JapHON BOJIHBI U JIPYTUX CO-
IYTCTBYIOIIUX B3PHIBY 3(D(PEKTOB.

RL0SIAHSSGINHS

1. Tamanonsckuit M.H., bapon B.II., bemun B.A.,
Ilyrkos B.B., Cuenxkos B.M. Crnenuaibabie
B3peIBHBIE paborel. M3a. «JopHasa KHuUTa»,
Mocksa, 2007. c. 56-133.

2. benos H.H., Konanuua /I.I'., Kymnax O.I',, I0Oros
H.T. Pacuer xene300€TOHHBIX KOHCTPYKIUM
Ha B3pbIBHBIE U yJapHble Harpysku. M3,
«HoprxamuToH», ToMck, 2004. c. 47-52.

KHOMERIKI S., KUCHUKHIDZE Z.,

APRIASHVILI A., SHATBERASHVILI G.,

TKHELIDZEG., ABESADZE N.

METHODS OF SPECIAL BLASTING OPERATIONS

The article considers methods of special blasting
operations for the destruction of buildings and
structures, both on the foundation and in a given
direction. Based on the analysis performed it has been
established that each building and structure has its
individual characteristics, that is why their detailed
study is required, in order to calculate the number
and location of holes and the mass of charges in them,
to prevent influence of seismic waves, emission of
fragments, air shock wave and other explosion-related
effects on the environment and protected objects.
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dbgsgbse 3dobs,  asb6Lsbrgmmmo AomEgbmdols  BoMdso s Fysmdspo JsgMol  gobgdsol  Asm@gamse

BOmdomo, Gmdgmai M0l gty 0d3nmligdols dodserom
bagdome doadswo 36, Js96dy offz0l g, ,,bgomgsbo™
33%9mols msbbemgdom, Beasbsy dobo 3sg@do 30l Lomdm
36158 Logdsdolo gmbszools smdz@olsmgols.
Bs0bgeglbms  sotseo  ggb-ols
©sdm 3oEgdmgds Bgd3geedyncsby.
©sdsem  $gd390s8negdtg  Fysmdspo s gebgdero
3630 gmaee 56 MG00gON JIgegd L. Jgermdoen
o dsmo 656930l o S ™300 E3YM 0-
3263080 dsoo bsdgzel ogbrsy frmdon @sgm3bad

Lol Ogodioob  3OmEnddol - Fymolb  338mo go 96
Bq06086gds. oy o3 6stig3l 300 (’C—aga 39353bgmgdo,

»03613306530  soc0ls

63d0gb0d) ©mgdo I306y GsmEgbmdon Fymol Fsedm-
J3bsls  dg353R6g3m. 500 OC—‘BU 450009603y Lssmols  gs6-
353mmdsdo  (gsmdamo  domosbse  ghmEgds  #963ds0L.
Bsgdstobos 83 bsdrgzol goo  seaomsl  #gd3g@sd @l
RYAED 700 ()C—aggg, 6&m3d dmbrgl mdmoghglo sggmdgds s
6g0di0s Fsdoghee ©sdmsgzhegl. sdols dobgbos 3Gm3gbols
30d0bstrgmds .. 3s68Bmgdgmo  xsdgndo  Ggsdiools
9960630 [3].

3613303530 3sdmygbgdmmo abrogoensm Mo gb-gd0-
©sb smbsbodbsgas: BOmpomoa, Babo, BgBGomo, 3gJbmgqboa,
oddmggbo ©s +.9.

A3 99gbgds  (36mbagm 13b-98L, gligbos: serdm@mema,
o ddmmo, 3gJbo@memo, s3smemgda, sdmbsmgdo, ©0bsdmby-
d0 s bbgs.

O3t 1339  90gb0dbgm, ¢3b-9é0ls  dmegsmmsms
Jgeagbommds, sbgzg L@ nes eoefomsw gsblss-
36330 3539mJgd0L dodEobstrgmdsls s dob gbgGagBogsl.
9L 3eagmgsemgdo, B3gnmgdeog, 8039396 6sbBoGdaels, §g-
3edsel, stm@ls s 5633s0b. 3390 Jqgdalsel brgds gb-ols
dormggamgdol ©sBms 96gMa00l  gedmymezom. deagrgsa-
@gddo  gdsgsemo 9.7, ,bofgez0  gemgdgbgdo” - bsb-

36 dmgzemsdo 3gdsgsemo

0596398056 0887363530  gergdgbBom® - gbomagbnmo

9630500, sBmBol  sBmIgdo  SlErmmgdgb  dmgggdols
Goemb. Jgegase gb-ob Gommo dnmginms dnmosbse
3905073935 ©oEo  MsmEgbmdol  dsmsmo  bgz0l  dJmby
306980l bstgzee. gl soMgdos CO2, CO, H,0O (oo demo),
N2, NO, NO2. 33539 ©OML, gsdmogmazs meoeglo 9bge-
308 Loodmlb lLsboo s sggodgdol §gd3gmsgmems 3-4
30l a@sEnbl smfg3l. 3Omglols bebgy@dmogmds -
dol dgdomombgegdom obmdgds, B3 (36mdoem ,8x39mdqd0ls
9598 39633060390

dogmbg 3600zbgmmmgsbos ols, O™ Esgsby30l 3GIm(3g-
Bgdo dsJbodsgmado 9bgMgaol 3sdmgmegom 35806 dodwab-
s69mdls, gl 79638sw0ls ©s L3830 gergdgbdgdol™
03bs330mds  bggdomBggtragmas. 83 ©EOmb, s0bodbymo
999968900Ls386  doomgds  dsmeglo  mdbowgdo, Bememe
sbmpo gedmogmas Ng-ols,aﬁ‘z] 0sgolmagsmo Lsboo.

963350l Logse®dols 86 bs3mgdmdals Bgdmbggzedo
36039980 0653930 Mgod(309000 BomEgds ©s sg3-
90Jgdol 96gMa0s;3 s@sé 80l dsglodsen@o.
339mdgdol  dodrobstrgmdaby  gegmgbols
033 bsb0bom, geesdfyzgdo 360d36gmmds 83l o3b-ols

33M0g50,

939980 gbrmaabudo 33638300l GemEgbmdsl. gl
A3mEYbmds, doMomsEsE, mMo  3s63dgBGon  bslosmwgds.
9gbos-g9630800L  3mgn0Eegbdo ©s gbadswols dsmsblo.

o g36-0l dmemggmemsdo Fgdsgsmmo  gsbgdsols od)-
0390015 MemEgbmdsl  asg3gmim  dmmggmmsdo e bgdy-
o ,,lsf3530  9emgdgbBgoal  Lememo  ©sgsbgzobsmzgals
Logotrm  gobgdesgymdgdol  Memegbmdsty, dogomgdm  se-
90Jgdol 3Omgbol gOm-go0 dsbsboscmgdgmls, Hemdgm s
796335001 3mg530309680 (g3) gTomgds @s slg asdmolb-
sbgds

9630505839001 Ascgbrds

33 =

bergmo ©sgebyzolsmgols Bagoﬁ)m ﬂoﬁaono@magbob 6&0’)Q36m6o

OmEgbsg gl 06gsOEMds  ©sdssbligdmmos, 3s30b
93=1. 0r) 36-0b dmemg 380 3653 mmo J3badssGmdgdals
GomEgbmds IgBos LEmmo sgsbg30Lsmzol Lagodm s-
0©76m3s%g (3571), 85806 (30l 36985380 Bqgodmads
3mdmbbegl msgzolimgemo  gsbgdso ©s Lbzgs ®sbsdrgzo
36mEnddq0, bome o - Bsgmgdos (g3<1), 35806

(IIHzONOz

CIHONOZ —— 3C02+2,5H20+1,5N240,250:.

CH20NO2
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dnbegds seslitrgmo s bmmego sotols (CO) o623~
J8boo. Gmgmey 30300, dmee mEo  3Gmgbo  s@sbs-
Lméggmos.

a3630bomn  dsgsemomgdo:

bogemamozgobol  sdmols Ggedios by asdmals-
sbgds
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Bsbls, B3 83 i36-0l dmemgzmes Fgoezl 9 sBmd
7963d50b. ,,bs{ 393 gegdgbdgdl (G, H) borgmose ©sbs-

P
(1(3 85

b

=109 s60phtamene -

96390 bFomegds 8.5 ,,08m30" sdoBmd, g3 3sdmbsbremg-
3l 5g3L Laby

105,9%

364 BoBemamo3960680 33543l 963850l 5.9 %-0s60 LoFserdy.

BoOmgmogmmols sg3gmdgdol Jodobdo skgmos

C|:H20N02
CH20NO:2

2CO:2 + 2H20 + N2 (6)

sd »Ls§3930 gergdgbBgdol™ wslisgebasm Lsgotm 53638smamdgdol Moibzo bligee gdobzgzs demmgzmmsdo

36 gd e, sdogmd

6
= - = 1, 06'2']
J3 5

95360 benmse, smbodbgmo  3Gm3glgdol  sbs-
bosogds  godemgds  g963dsals  dsgmsbliols (g0) (365800
B sboo [1, 4].

38 aFeggbs -0l Boeggaesdo Fgsgamo goggmo gev-
BBl ghormgl ofbogsdey (C—COy; H—H,0); 8-
Boegdols s 5.8.) 85963301 Bgdgg s®hgbormo msgolimegsmo
7963850l 36 dolo @sbsgmolo dsbol Bgggatirendsls smgdmmo
36-0b dsbsbimsb. B3gmemgd®og, 9emgdgbdgdl omgdgh s@mdgdols
dmengdal Lsbom, ¢36-ls - dmeols, beamer 36-98L gmo jogme-
363301 GomEabmdan asdmabsbgds 3Gm(396dgdda. ogmmalb-
3905, m3 sBmBo GRgds msgolingsmo Lsbom NQ.

3963568960056 Bsbl, 3 g6 Fgodmagds agmls byem-
3960, Es@gdomo 86 Mecgmegomo.

sgd0m0 s6ligdmemo
963850 sgdsBads  ,,bsfgs30  gmgdnbBgdol  (H, C,
Al...) ©3bsgebasm bsgodm Gomegbmdsl. 3 Ol 5b-ols
3390 Jg60m0  3361054360Lsls Fodmoddbgds sBm@ols dmd-

39mas30 mdboeqdo NO,, N O, s Lbgs. s308md, skgoo

053 ) 2 NoUy @ 163 & J

g9 gb-ob  Fgeggboemmdsdo

ON

|
|
ON : NG,
OZN,_
//
ON NO,
@ sbodem 3mds6o

6gemmgebo g8 o3l dmog@gl i3b-b 3gJlsbodHemdagb-
Beaols, sbgzg  obogOms(3g-Bomegdoel. dsmo  sggmdg-

NO2
02N NO. — >
O2N ‘ N
NO2
LN—-CH-CH=0 _ >
NO,

360G YR -

I NOZ—} 8CO,; +4 N,.

100%.

36-9001 g3sdmygbgds o6 Jgodmads doffolidzgds sggmdgdoma
bsdnBamgdabsmgol. hggmmadtog, 368d¢0gs80 sgéomo
g0 3Jmbg 36-98L (335650ems, boBGmamag@obo s +.8.),
O@Imgdoz 83963530 gg7bosl  Slrmmgdab, neg396
Gygmzoma gd-0ls 3Jmby 536-98L 6 Lafgeg bogmogmgdgdl,
G0dmgdo 963050l o6 Bgo3eg9b (896%0bo, sgrdobo s
bbgs). dlbasgbo 3Gsddogmmo dsgsmomo  J3gdmm ofbgds
3sbbogmemo.

Bmegsbo gd: 36 o33l g9bgdemals obgm Gemeg-
61315, Bmdgemag 3730egdgmos dmemgzmemsdo Jgdsgsmo
g3ges L3930 gemgdabol Lemmo  @sgebgzolsmgols.
33 Ol sggmdqgdolisl asdmgmagoma gbg@gos dsJlbodsen-
600,

5963350l byemmzgsbo
36-9001  dsgsemomgdos  @oboBBmgmoagmmo ©s  ™ddsbo-
Bomgndsbo [S]. 3otggmol sggodgdomo gstesddbs (6)-
Bomdon 339 a33mglebgm, Gsg  Bggbgds  dgmegl,
g5diosl skgmo baby sl

domsblols  dJmbg  (36mdoemo

NO,

)

domo  Jodomto gstsddbs sbg dgodmgds gsdmobabmls

6CO, + 3N,. (®)

2C0; + H,0 + N, )

LI ITm6ICN, Ne2(39), 2017 55



JBI01333NL I6IA3NNL 3I3MYI6ISY - MCITOJIb3OBAHUE SHEPTHIU B3PBIBA - APPLICATION OF EXPLOSIVE ENERGY

OOyeey 33 dsgamomgdoesb  Rsbl, dors deggse-

@ado  gsbgdso  Lsgdscolos ,,bsfgs30  gergdghdgdol®
bernmoe ©sgs6330bsm30b.
gotgmgono gl gb-ol  dmmggmemsdo  Fgdsgsemo

796305001 MomEgbmds  sMss  Logdsdobo ,,Lsfgsg0  gem-
999639001 Lergmse  @sgebggobsmgals.  m39651L 369
dgdmbggasdo sxggomdgdols dgregase dgodmgds Fsédmadgzsl
Ibgmsgo soto CO, sbyzg Fzs®@emo.

A3 bmds 08 gb-gdols, GmIgmms gd bumos b6
66 sbemmbss, dsgmby 30695, 3308 ™d, Iy 3gmem-
3530 33dmyggbgdolisls (3eommdgh dmsdbsmb olgmo bs-
6930 56-9d0, OMIgmos x3dNH0 b bymmsb sberml

0d690s.
obpogoemsma®o  gb-gd0l  gd  dsmo  Jodoy@o
Qgoedmgdol  3sdmygbgdom  gsdmomgmgds.  396dm,

CaHbNcOd 8gmagbormmdol  gg6-0bsmgol g8  asdmomsz-
@gds gemGInmon

{d-(2a+b)]l6
Jo = 2

= -100% ,
12a +b+14c+16d

(10)

basg, 2a 360l g963ds0s8mBgdols  Go3bzo COQ—
9o, b/2 - ogozg Goibso H2O—'Bo. 16 s60lb  sEmInco
ks gH/dmmgddo.  Fomswol
3603369em 3o gogcocgdl i3b-ols dmem@o dsbs, sbggy,

7963350l dmern@o

26/ 3erem 96 80.
J398ma dcm@sbogmos b 3sbLsbgmol Gedwgbody ds-

BOQOO‘)O:

3) obrogommsemndo gb-gdo

L. bo@emamozgtobo. C3H5 (ONO2)3. 3Bmdms emEgbmdgdas: d=9, a=3, c=3, b=5. s3oEm3

b 5
[d-(2a+)}-16 [9—(2-3+H-16
2 100% = 2

“12a+b+ldc+16d

2. Boogomo. CH (NO,),

b 5
[d-(2a+)]16 {6—(2-7+—H~16
2 100% = 2

12-3+5+14-3+416-9

8
-100% =377 -100% =+3,52%.

-100% = -100% = -74%.

" 12a+b+14c+16d

3. 3dmbodols boBGsdo. NH4NOSN

C12-7+5+14-3+16-6

-10,5-16
7

b 4
[d-(2a+)]16 [3—(0+—H-16
2 100% = 2

441424163

" 1a+b+l4c+16d

4. 394bs60@)m3gJlsbsabmgondadsba, sba CL-20

-100% = 5-100%: +20%.

OsoN ~N N /N 02
O.N=\_N 2/ N NO:2 dorgg 9960
RIS C6H6N12012.

O;N—N N/NOZ

{d-(2a+%)]16
-100% =

6
{12—(12 +§)]16

48

Jo =

438

-100% :_E -100% = -11%.

3) 6sthg30 o3b-qd0

L. asdmgmgsmmo sdmbsemols Bgdgge  gmd3mboiool - NH NO, — 80 %, C7H5(NOQ)3 -15%,A1-5 % - 2

dolo 133 Fmboomo Gsmegbmdolsmgols.
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dofggmo bgdbo - 6odgzol Bmgso Sodmdomo  Jo-
doeo  go®dgmals CaHbNcOdAle dobgregomn: Gmgme
306mdoesb  Rsbl  batgzols 1000 a6 390393 800 a6

Bogdol, 150 36 FHOmFombs ©s 50 a6 semndabls.
30639em 0380 33dmzmzsmmm sdmbsemoals 3m3mbgb@gdols
dorgmgdols Goibgo dobo smsbo g@sdobsmgols:

m 800 150 50
n [NHNOs]= — =——=10; n[CGHs(NO2)3] =—— =0,66; n[Al] ==185,
M 80 227 27
o6 1000 g6  s3mbsgmo  Bqo(3e3L 10NH4N03-1), 7963850 - d=10-3+0,66- 6=33,96;
0,66C.H,(NO,),-b, 1,85Al-b. 3glsdsdolse, beogseopst sgmydobo - e=1,85.
3063098 mmo  3oMmdomo  gmednmols  asdmleggsbae 3360350, $3cbsemols dm(39dnmo 3md3mboznobsmgols
bsgodms  godmoogsgoml  dogogdol  Gogbgo  gb-ob  356mdom geitdngmsl gdbgds bsby

3093069639000 dgdsogsmo smdgdolsmgols:

65b3oMdswo - a=0,66- 7=4,62;
§ gomdaro - b=10-4+0,66 5=43,3;
3B - c=10-2+0,66- 3=21,98;

[d-(2a+h+ie)]l6
2 2

{33,96— (2- 4,62 +432’3 +§-1,85ﬂ 16

C,sH 55Ny 650

43,3 21,98

Al .

33,96

Bq3086m0 gl dmbs(393980 (10) gmEdnmsda

Jo= -100% =

1000

dméry bgdbo - 65693 36-Fo - $Imbsg o Jmd3bgb-
B0l g6-580L semagd@rmmo 830l dobgogzom:

% NI‘I4NO3 =20% (ob. dsgomomo 3);

g% C7H5(NO2)3=—74% (ob. dsgsemomo 2);

p Al=->18 0389
2-27

353m3m35mmn  g6-980L smagdGrmma xsdo 3d3mbgb-
B0l Foegdol gsmgsmolbffobgdom:

20000

-100%=0,47% -
1000

g0 (83mbsgols dm3gdnmo  3md3mbooobsmzol) =
0.8-20+0.15-(-74)+0,05-(-88,9) =
16+(-11,1)+(-4,45) = 0,45 %.

2. Oodomol B GsmEgbmds Mbos Esgndsgmo 1
33 99mbodols bogEsdl, 596385001 byemmzgsbo dsmsblbols
3olsegdsw?

3036030 HOmBomols Lsdogdem dsbs X -om, dogo-

2qd0
74x

4—X 1000 _
1000 + x 1000 + x

36L90moL g8 asblabmgMols Lbgs bgdbgdags.

3300350, MMamO(3 1339 30gb0T6gm, bymemgsbo gd-ols
3Jmbg 36-900l MsmEgbmdol LodiaMol gsdm, 3Gsddo e
b5J30568580 BB ©agds 83 dsbslosmgdmoals gsblss-
©360l  3730emgdmmds. g6-930l  dmdbagdol gOHm-gPmo

ImBogseosi gl s@als: ,,doMomswo” ggb-als g-ob doggzsbs
6yemmgeb 6086y sdwy.

136003b9emm3gsbgLos  gd-0ls asblabmzms Lobmgbotg-
dmo sbagmo gb-gdobsmgals. si3gmdgdols dsJlodsenno 6-
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(30bgst0d30m0.

ot

1000+x 1000 +x

x = 20000 _ 5705,
74

96300l dobsmgdse Lagodms i36-90ls dmdbargds bsblgby-
30 bogmoggdgdols Bgmgz00m  Lsmsbsem  3m33mbgb@gdols
olgo  MmEgbmdslosh, Gmdmgdoz NbGbggmymegb be-
m3sbo go-0l dJmby 3md3mBoz0960l domgdsl.

HA/IUPAIIBUJIN M.JI., XOMEPHKH C.K.,
YUXPAJI3E H.M., XBAJJATUAHH A.A.,
BAXYTAIIIBUJIN I.T., BAPIIIAHU/I3E 51.3.
POJIb DHJIOTEHHOI'O KUCJIOPOJIA B
B3PBIBYATHIX BEIIIECTBAX

B crarbe npeacTaB/ieHa KpaTKasA XapaKTepPUCTUKA
B3PBIBUATBHIX BEIIECTB B COOTBETCTBUM C UX HEKOTO-
PBIMU OCHOBHBIMH CBOMCTBaMU. PaccMoTpen onuH u3
BQ/KHEHIINX aTPUOYTOB TAKUX BEUIECTB — KHUCJIOPOJ-
HBIA Oa1aHC. MI3BECTHO, 4TO 9HEPruA B3pbIBa MaKCH-
MaIbHA TOIZA, KOTJAa KUCIOPOAHBIM OAIAHC B3pHIBUA-
TOTO BEmecTBA OM30k K Hymo. ITostomMy, onpexere-
HUIO 9TOTO NapaMeTpa, I BHOBb CUHTE3UPOBAHHBIX
B3PBIBUATBHIX BEIIECTB, PUJAETCA OIPOMHOE 3HaAYe-
Hue. B cTtaTbe Takske NPUBOAATCA KOHKPETHBIE IIPU-
MEPHBI OIIPEIETIEHUA KACTOPOAHOTO OATaHCA.
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NADIRASHVILI M., KHOMERIKI S.,
CHIKHRADZE N., KHVADAGIANI A.,
BAKHUTASHVILI G., VARSHANIDZE 1.

THE ROLE OF ENDOGENOUS OXYGEN IN
EXPLOSIVES

The article presents a brief characteristic of

explosives, in accordance with their some main

properties. One of the important attributes of

explosives, oxygen balance, is considered. It’s

known, that explosion energy is maximal, when
oxygen balance of explosives is near zero. That is
why, definition of this parameter, especially for new
synthesized explosives, is very important. The paper
also considers the concrete examples of oxygen
balance definition.
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JO4d. 624131

byoihosdo gobbograemas dsgo Bmgol sgstols bsbsdotim
Bebol sgol  blgssbbys dgomegdo  emoommpobsdogols
@3 0bsdgEcmgg dgeameizonto 36miglydol gsbgomsdgdals
dobgegoom gsdmygemggoem dsbobxsm@obs ©s hsdzol 73693%,
Gmdemgd 8 a39em8) @eer Bgbsdhbggas bsbsdotier ebols
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@9500090, Gerdgemagg bagoders Goms smrggl dzgemo 3mbg-
dGago  Ibmgagma. ago  sGHlgdeds Go. Feteobol  mo-
oegobsdoggiio  bobdgdol  3sGs335950Rg HG 39939
0 ag9e dsormdol Smtgol 589638000 (1978F.). b dosb-
98000 godemgemgdo dmbos digmmo, getembol gEHmasbo
omeobsdoga@o  bolggdol Hmobpgemo  3Gmgoemgdabs
@5 08bsdgEemz) EIROGIEIImo s [eBgbogro dems-
J9%0l  Fgomsgligdol dooggee. Fydmmsgs Bgdmemas bsbsdobiem
Beabols  godsggdol mmbolidogdgdo agmemmgonto gs6gdmls
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AMBWJIN T. E.

MEPOITPATHUA 3AIUTHI MOPCKOU
BEPEITOBOU 30HBI AJIKAPUU U ITPOTHO3 EE
N3MEHEHUA

B cratee pacMOTpEHHI pa3HbIE METOABI 3allu-
TBI MOPCKOU Oeperopou 30HHBI. BblaesaeHbl JHTO-
JAUHAMHYECKIE U COBPEMEHHBIE TI'€OJOTHYECKHE
Impoueccsl Ha ydacTkax Maxusmkaypu u Yaxsw,
rae OOoJbIIe BCErO 3aMEUYEHBI PA3MBIBBI OEPETrOB.
BreimostHeHB! pacdeTsl AeduunTa IIAKEOOpa3yio-
X HAHOCOB, HEOOXOAUMBIX /I BOCCTAHOB/IEHI
CTaporo MpPHUPOAHOTO NPO(UIA KOTOPHIU CyIIe-
CTBOBAJI JO IPEKPAMEHUA JIATOAMHAMHYECKON
cucteMbl p. Yopoxu, 4To OBUIO BBI3BAHO CTPO-
uTeabcTBOM barymckoro mopra. 9tm npubiansu-
TEJIBHBIE PACUETHl BBIIIOJHEHBl COBMEIIECHUEM
CTApBIX €JUHOIUTOANHAMHUYIECKUX HpOQMmIEH co-
BPEMEHHBIMU, A€(OPMHPOBAHHBIMA W Pa3MBbITHI-
Mu 1skamu. IlpeanoskeHsl MeponpuATAA 1A
YKpEIUIEHHA O€peroBOoll 30HBI B CBA3H 3AlUTON
T€OJIOTUUECKON Cpebl.

IASHVILI G.

MEASURES FASURES TO PROTECT THE
COASTAL ZONE OF AJARA AND FORECAST ITS
CHANGE

The article covers various methods of protecting
Lithodynamic and modern
geological processes in the areas of Makhinjauri

the coastal zone.
and Chakvi, where the erosion of the banks are most
noted, are outlined. Calculations of the deficit of
beach-forming sediments necessary for the restora-
tion of the old natural profile that exists before the
termination of the lithodynamic system of the river
Chorokhi that was caused by the construction of
Batumi port, were carried out. These approximate
calculations are performed by combining the
old unified lythodynamic profiles with modern,
deformed and washed beaches. are
proposed to strengthen the coastal zone for the

Measures

protection of the geological environment.
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SHAPAKIDZE E., SKHVITARIDZE R., KAMUSHADZE L,
GABUNIA L., GEJADZE I.

THE PROSPECTS OF PRODUCTION OF ENERGY-
EFFICIENT CONSTRUCTION MATERIALS IN
GEORGIA

In article the need of production of energy
efficient construction materials in Georgia which
has to be based on development of technologies
of receiving light heat-insulating construction
materials and lightweight concrete is considered. It
is for this purpose expedient to develop production
of claydite with use as raw materials of clay slates of
the Duruji River. The last within many years crowded
as a result of torrential and mud streams which
quantity reaches millions of cubic meters and which
create threat for the environment, in particular,
of town Kvareli. As practice shows, production of
claydite with use of slates is economically more
favorable and less labor-consuming, than in case
of use of soft clay breeds. The technological mode
of receiving claydite from clay slates of the Duruji
River at a temperature of burning at 1170 - 1200 °C
is in vitro developed.
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TOHTA/BE TA. BJIUAJ3E CH.,
TOBEUKULIBUJN E. I, KYIIATAJ3E JI. T.
CHABXEHUE TEIUIMYHBIX XO35IMCTB
BO30OBHOBUBIINHNCS EHEPIUEN

BrpysepaccMOTpeHBOIPOCABIAETCAOOYCTPONCTBO
WHIUBUJYUIbHBIX TEIUIMYHBIX X03AHCTB Ha IOskHO-
IPYy3UHCKOM Haropbe M B JIPYTUX PETMOHAX C HU3KOM
CpPeJHEroJ0BoN TeMmueparypoil. PyHKIMOHMPOBaHHE
IIPOU3BOJUTCA HA BO300HOBJIAEMON sHepruu (B
YACTHOCTU KMHETUYECKOM OSHEPruu €CTECTBEHHOIO
JBIGKEHUA Ppeku). Bmecre ¢ Tem ocymiecTeiseTca
HEKOTOPOE€ yBEJIMYEHHE CKOPOCTU TeueHHsdA, Oe3
OCOOEHHBIX MaTePUAILHBIX M TPyJo3aTpaTr, KpoMe
YCTAaHOBKM OIIOP Ha 060UX Oeperax peku.
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GONGADZE T., BLIADZE S., GOBEJISHVILI E.,
KUPATADZE D.

PROVIDING THE GREENHOUSE FARMS WITH
RENEWABLE POWERSUPPLY

The paper discusses the question concerning the
provision of the individual greenhouse farms with
renewable powersupply in the mountainous regions
of South Georgia and the opportunity of getting the
power supply from the river. The acceleration of the
natural flow of water in the river is possible by the
artificial narrowing of the flow in the places of the
action of a thruster jet, and this is attainable without
performing any additional work except the installation
of supports
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MAJIAIIIXWA II.C.
TOPUI - PECYPC SHEPTETUYECKOTI'O
OBECITIEYEHUA BY AYIIEI'O

B padore paccmoTpeHBI IPOO/IEMBI 0OECIIEUEHUA
COBPEMEHHOCTH M OYAyMIEro SHEPreTHYeCKUMHU pe-
cypcaMu, OCOOEHHO O HOTPEOHOCTH B MX BBICOKO3(-
(peKTHUBHEIX MCTOUYHUKAX, 4 TAKKE O HEOOXOJUMOCTH
M3BICKAHNA IBTCPHATHUBHEIX cpeAcTB. C 9TOW TOUKH
paccMoOTpeHa TEePCIEeKTUBA UCTIONb30BAHUA 3IEMEH-
Ta TOpHA. IIpoaHATM3MPOBAHEI €rO IOIOKUTETBHBIC
U CJ1abBIe CTOPOHEI, IIEPCIIEKTUBEI €T0 IPIMEHEHHA B
9HEpreTHKe TaKkKe, Kak ¥ ABTOMOOIILHOTO TOIITHBA
Oyaymero. PaccmarpupaeTcs BOIPOC pasBeJKUd U U3y-
YeHUA pecypcos Topus B I'pysun.
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MALASHKHIA Sh.
THORIUM-ENERGY RESOURCE
OF FUTURE

The problems of energy security are discussed,
in the growing demand for high-energy Sources, on
ways to find alternative means. In this regard, the
perspectives of the use of elemental Thorium are
discussed, analyzed by its energy capabilities, positive
and weaknesses, perspectives for use as energy and
motor fuel. There is question about the need for
investigation and study of the resources of the thorium
in Georgia.
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MALASHKHIA SH.

ORGANIC MINERAL AND BIOORGANIC
MINERAL FERTILIZERS PRODUCED ON THE
BASIS OF AGRONOMICAL RESOURCES AS A
GEOLOGY SAFETY FACTOR

The paper considers the factors influencing the
ecological equilibrium of the earth from the position

of geoecology as a new scientific direction. In problems
of geoecology, a direction has been singled out about
the state of the uppermost layer of the lithosphere-the
soil, the problems encountered in its operation, and
the role of complex humic organomineral fertilizers
in the settlement of these problems. The resource
potential of these compounds in Georgia and the need
to develop the necessary technologies are considered.
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HO3AJI3E I.P., OTAPAIIIBILIA M.B.,
TAMKPEJIU/I3E I.I., KBATAIIIM/I3E U.P.
PEKOMEH/AIINH 110 YCTAHOBJIEHHUIO
®UKCUPOBAHHBIX HAJIOT'OB 3A
HEJPOIIOJIb3OBAHUE

B cTaTpe paccMaTpUBaIOTCA BOIPOCHI, KACAIONTHEC
3HAUEHUA YCOBEPIICHCTBOBAHUA HAJIOTOBOM CHCTEMBI
JUILA 9KOHOMHUYECKOTO Pa3sBUTUA CTpaHbl. B wactHOCTH,
YCTAaHOBJIEHHE TAKOH (POPMBI HAJIOTA 34 UCTIOIB30BAHNE
HeJIp, KOTOpas 00ECIeunuT PAIMOHATBHOE UCTIONb30Ba-
HUEe M OE30TXOJHYIO JOOBIUY IMOTE3HBIX HCKOITAEMBIX.
B nacrosamee BpemA no 3axkony I'pysunm «O cHopax 3a
HCIOIB30BAHUE MPUPOJHBIX PECypcoB» cOOp (HaIor)
YCTaHOBJIEH HE Ha JJOOBITOE MOIE3HOE UCKOTIAEMOE PYIy
(ropHyIo Maccy — JUIA HEPYIHBIX MECTOPOKJICHMI), a
Ha OT/JE/IbHBIE KOMIIOHEHTBI, COCTAB/IAIOIINE €€, UTO
BBI3BIBACT ABHOE HEJIOPA3yMEHHE B OTHOIIEHUAX MEK-
Jly HAJIOTOBOU CJIy;K00M U IpeAlpuHUMAaTeseM. A rocy-
82 LI3OIN JImbISN, Ne2(35), 2017

JIAPCTBEHHBIM YMHOBHUKAM JA€T BO3MOKHOCTD CYObEK-
TUBHO IIOAXOMUTD K pa3spelieHuio npodiemsl. B crarbe
IIPUBEAEH IPUMED OTPULATEIBHOIO BJIUAHUA TAKOI'O
I10/1X0/1a, IPUMEHHUTEIBHO K MUHEPILHBIM PECYpcaMm,
HA pa3sBUTUE TOPHOU IPOMBIIUIEHHOCTH. B cTarke pac-
CMOTPEH METO/ PacuéTa PUKCUPOBAHHOIO HAIOTA U JIJIA
HAIVIATHOCTU TIPUBEJEHBI IpuMephl. Pexomenjosana
HOBAA PEJAKIMA OHATUA «OOBEKT COOPA», TAK KaK JIIO-
60€ BMEIIATEIbCTBO B IPUPO/Y BBI3BIBACT M3MEHEHUE
IIPUPOIHBIX YCJIOBUH, 32 KOTOPBIM CJIEAYIOT COOTBET-
CTBYIOIIHIE HEFKE/IATE/IbHBIE IIPOLIECCHI.

B crarbe 0OOCHOBBIBAIOTCA IPEUMYIIECTBA IIPEJ-
JIO;KEHHOM CHCTEMBI 110 CPABHEHUIO C CYIIECTBYIOIIEH,
B YACTHOCTH, YKA3aHHBII METO/I YCTAHOB/ICHU HAJIOTOB
obecnieunsaet: ParmonanbHyio (6€30TXOnHYIO) paspa-
GOTKY MECTOPOKIECHUI; JJOCTYIIHOCTh N3MEPEHHA KOJIH-
YeCcTBa JJOOBITON U3 HEAP Py/bl; IIOCTYIUIEHNE JIOTIOTHU-
TEJIbHBIX JIOXOJOB B IOCYIAPCTBEHHYIO KasHy Ha (oHe
YCTAHOBJIEHHA, KA3IOCh Obl, MU3EPHBIX TAPUQOB.
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NOZADZE I., OTARASHVILI M.,

GAMKRELIDZE G., KVATASHIDZE I.
RECOMMENDATIONS ON THE SETTING OF
FIXED TAXES FOR SUBSOIL USE

The article deals with the issues concerning
the importance of updating the tax system for the
economic development of the country. In particular,
introducing such form of the tax for use of mineral
resources which will provide for rational use and
wastless mining of minerals. Presently according to
the law of Georgia “On Charges for Use of Natural
Resources” the charge (tax) has been imposed not
on the mined mineral ore (rock mass — for non-
metallic deposits) but on its separate components.
This situation causes misunderstanding between tax
services and an entrepreneur, while state officials

have a chance to be subjective when tackling the
problem.The article exemplifies negative influence
of such approach towards mineral resources on
the development of mining industry. The article
considers a method of a fixed tax charge and
illustrative examples are given. A new wording for the
“tax object” concept has been recommended, as any
interference into nature causes changes in natural
conditions followed by the adequate undesirable
processes.

The article substantiates advantages of the
proposed system against the existing one. In particular
adopting the above method of taxation will ensure:
Rational (wasteless) mining of deposits; accessibility
to measurement of quantity of mined ore; flow of
extra incomes to the national treasury against the
background of introducing too small tariffs.
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OTAPAIIIBIIU M.B., MAXAPAJI3E JLB.,
BPOKUIIBIWIN M.O.

BO3MO;KHOCTb PETEHEPAILIUM U
YTWIN3ALIMU IIOJIYYEHHOI'O 1
HCITI0JIb30BAHHOI'O COPBEHTA HA
OCHOBE IIEPJIUTA IIAPABAHCKOI'O
MECTOPO;KJIEHUSA

B crarbe paccMOTpeHBI BOIPOCHI BO3MOKHO-
CTH pereHeparuy U YTHWIH3AIUU ITOJYYEHHOIO M
HCIIOJIb30BAHHOTO COpPOEHTa Ha OCHOBE IIEPJINTA
ITapBaHCKOro MECTOPOKICHUA.

Muposaa npakTuka 3}pdekTuBHOrO peneHus
OUNCTKA HE(PTH B 3HAYUTETBHOM CTEIICHH 3aBU-
CUT OT BHIOOpa He(TENOIAIIAIIUX MaTEePUATIOB.
OcHoBHOE TpeboBaHUE K UCIIOIb30BAHUIO UX CBOUCTB
MOIJIONICHUA BPEIHBIX BEINECTB, HH3KasA cebecTou-
MOCTBb U CTAOMIBHAA ChIpbeBadA 6a3a. B cBA3M ¢ aTuMm,
MEP/IUT BYJIKAHHYECKOTO ITPOUCXOKACHUA OTHOCUTCSA
K JIyqIIei TpyIIe acopOeHTOB.

CormacHo IOCAEAHUM JAHHBIM T'€0JOTMYECKUX
CIIY3KO, MUPOBBIE 3AIIACHI IEPJTUTA COCTAB/IAIOT OKOJIO
8 Mipa M?, a4 €KEroAHO MOTPEOAAETCA B CpeJHeM 2
MJIH. TOHH TI€pPJIUTA.

OTARASHVILI M., MAKHARADZE L.,

BROKISHVILI M.

POSSIBILITY OF REGENERATION AND
UTILIZATION OF THE RECEIVED AND USED
SORBENT ON THE BASIS OF PERLITE OF THE
PARAVANI FIELD

The article deals with the issues of the possibility of
regeneration and utilization of the sorbent obtained
and used on the basis of the Paravansky perlite.

The world practice of purification of oil of an effective
solution substantially depends on the choice of oil of the
absorbing materials. Main requirement to use of their
property of absorption of hazardous substances, low cost
value and stable source of raw materials. With respect
thereto, perlite of a volcanic origin concerns to the best
group of adsorbents.

According to the latest data of geological service,
world reserves of perlite about 8 bcm are also annually
consumed on average 2 million tons of perlite.

Ha reppuropun I'pysuun 8 HusonMusckoM paii-
oHe, B 85 KM K Ioro-zamaay oT crtoiuubl Towmicu,
Ha cwioHe ropel Kuion-/lar, y 6epera Ilapasanckoro
osepa, pacronoxkeHo momHoe Ilapasanckoe mecTo-
poseHue. 3amackl IEPIUTA OYEHb BHYIIUTEIbHBI - 10
60,291 man Mm%,

B mocnennue roiel, mpoBeJeHHBIE PAOOTHI CO-
TpyaHnkamu Kaskasckoro MuacTutyTa MusepaibHOro
CeIpbs Ha BBICOKOM TEXHHUYECKOM U HAYYHOM YPOB-
He, ObBUIM CBA3aHBI C PEHIEHUEM OSKOJOTUYECKOU
npo6IEMBI, a TaKkKe C HCIOJb30BAHHEM MECTHOTO
ceipbA. OCHOBHOU IE/NbIO ABJIAIACH HA OCHOBE Tep-
MOXUMUYECKOM MOJU(UKAIUU TIEPJIUTA IOJydeHHE
copOeHTa, UCCIEI0OBAHNE U U3YUEHHE BO3MOKHOCTEN
€rO UCTIOIb30BAHUSA

C 1es1bIo pereHepanuu 1 yTIIN3anuy HedTenepiu-
Ta U pelleHusA MpooaeMsl JeuiuTa OUTyMOB 1 ajisTep-
HATUBHBIX CBA3YIOIINX MATEPUAIOB B COTPYIHUYECTBE
C HAYYHO-TEXHUYECKUM MPEJIPUATHEM NPOBOAWINCH
UCC/IEI0OBAHMA, KOTOPBIE JJOKA3A/IH UYTO B COOTBETCTBIM
CTaHJapTaM, He(QTENEepPIUT ABIAETCA OJHUM U3 KOM-
MIOHEHTOM U MOJKET OBITh HCIIOIB30BAH B XOJIOJHBIX
acasbTOeTOHAX. DTO YIIPOINAET TEXHOIOTUIO, KOTOpAA
YMEHBIIIAET 3aTPaThl OUTYMA U 9KOJTOTUIECKU UHCT.

In the territory of Georgia near Ninotsminda, in 85 km
to the southwest from the capital of Tbilisi, on a mountain
slope Kiyun-Dag, on at the coast of the Paravani Lake, the
powerful Paravani field is located. Inventories of perlite are
very impressive to 60,291 million m’.

In recent years borne works as staff of Caucasian
Institute of mineral resources at high technological and
scientific level, have been connected by a solution of the
problem of environmental protection and also with use
of local raw materials. Main objective was on the basis
of thermochemical modification of perlite of receiving a
sorbent, a research and studying of opportunities of use.

With the purpose of regeneration and utilization oil of
perlite and the problem resolution of deficit of bitumens
and alternative binding materials in a cooperation with
the scientific and technical entity researches which proved
were conducted that in compliance to standards, oil perlite
to one of a component, can beat it is used in cold asphalt
concrete. It simplifies technology, which reduces costs of
bitumen and is ecologically net.
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KYHYYJIMA T.C., XUTAPUIIIBWIH B.9.,
MAMCYPAJ3E A.T.

YCJI0BHUA, BBISBIBAIOIIIUE KOPPO3MI
N CITOCOBBI EE ITPEJOTBPAIIIEHUA
ITP ITPOBOJKE HE®TAHDBIX 11 TA3OBBIX
CKBAKIH

B pabore paccMarpuBaiOTCA BOIIPOCH 0OpPa3o-
BaHUA KOPPO3HH Ha IIOBEPXHOCTA OypOBOrO HH-
CTPYMEHTA U 00OPYy1OBaHUA NpU OypeHNU HEPTAHBIX
1 Ta30BBIX CKB&KUH; CIIOCOOBI NpEAyNpPE:KICHUA U
HpeaoTBpaleHuA koppos3uu. OdpaszoBaHnue KOPPO3UHU
CBA3AHO C PACIIaIOM OPTAaHUUECKUX J0OABOK B OYPOBOM
paccTBOpE, KOTOPOE BBI3BAHO BO3/I€CTBUEM BBICOKOM
TEM-TIEPATYPHl U OaKTEpUU INPH OYPEHHU CKBAKUH.

KUNCHULIA T., KHITARISHVILI V.,
MAISURADZE A.

CONDITIONS CAUSING OF CORROSION AND
ITS ERADICATION METHODS OF THE OIL AND
GAS WELLS WITHDRAWAL

The work considers with the issues of producing
corrosion on the surfaces of weapons and equipment
on drilling of oil and gas wells. Here are the
methods of prevention and elimination of corrosion.
Creation of corrosion is related to the disintegration
of organic supplements in the drilling solution

94 LI ITMm6ICN, Ne2(39), 2017

“Bsdoen  g@baema”, 5.

“Bodone gm@bagmo”’, Ne2(37), 0dogmolio, 2016. a3. 50 - 53.
4. 3. 3563semmdody, 0. 3bdnmos, 3. boms®odzomo,
5. 330lMsdy. 9@ OmJodondo Ggsdioom gsdm§-
39790 moombol  3mOmbonmo  3GmiEglgdol  Igb-
Fogms  Fedgdmomagdols  dpéegolsl.  gu@bsemo
“baJscrmggmml bsgmmdo @s 3s%0”, Ne 31, 0b0molo,
2016. g3. 126 — 129.
0. 396&nmos, 3. boms®odzoema, s. dsolin®sdy. Lsdndmo
blbstols Bgdsaqbgmo  3m33mbgb@Bgdals s s@lgdmmo
BoJBOgd0ls  asgemabs  gmembomem  36m3gbgdby
Foddmoemgdol  déemaobsl.  bgn-b  3Gmdgdo, Ne2
(500), m3ogmolo, 2016. g3. 132-138

Kpome »sTOro, cuiabHble KOPPO3HOHHBIE IIPOLECCHI
BBI3BAHBI JIEKTPOXUMHYECKUMH PEAKIUAMU, TaKKe
IPUCYTCTBUEM B OYpOBOM pAaCCTBOpPE KUCIOPOAA,
CEpOBOAOPOAA U YIVIEKUCIOTHL. /Iyiss G0pBOBI C 2JIEK-
TPOXMMHUYECKON KOPPO3HeN HeOOXOAUMO YIUTHIBATH
JIEKTPOXUMHUYECKYI0O AKTUBHOCTh MeTa/lIa, KOTOpad
INPUYUHON  BO3HUKHOBEHUA
kopposuu. /[Ina OGoppOBI ¢ KOPPO3UENBBI3BAHHBIM

ABJAETCA  IVIABHOU
BO3JEUCTBUEM Ta30B B COCTaB OYpPOBOIO pPacCTBOpPA
A00ABJIAIOT CHelUaIbHBIE ITONIAAIOINUE JOOABKU
n uHruoutopsl. TakuMm o00pa3soM UCIOIB30BAHHUE
BCEX IEPEYNCIIEHHBIX METOAOB JAaeT BO3MOKHOCTH
9(p(PEKTUBHO IPOBOAUTH CKBAKUHBI U 3HAYUTEIBHO
IIOBBICUTH TE€XHUKO-9KOHOMHUYECKHE II0Ka3areau Oy-
peHusA.

caused by drilling wells with high temperature and
bacterias. The strong corrosive processes are caused
by electrochemical reactions, as well as the presence
of oxygen, sulfur-hydrogen gas and carbon dioxide
emulsion. To combat electrochemical corrosion it
is necessary to consider metallic electrochemical
activity, which is the main source of corrosion. Special
salts and inhibitors are added to fight the corrosion
caused by exposure to gas. The use of all of these
methods allows to be efficiently drained into the well
and significantly increase the technical-economic
indicators of drilling.
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K CBEJEHHIO ABTOPOB

B «T'opHOM ;KypHaJIe» Iy0/IMKYIOTCA MaTepHaJIbl (HayJHbIe CTaThH, HH(OpManus, peKjiamMa 1 JIp. ) Ha
IrPY3HMHCKOM, PYCCKOM H aHIVIMHCKOM sA3bikaXx. OO0beM mpe/CTaB/ICHHBIX MaTepHa/OB He J0/LKeH
npesbmnaTh 8-10 mevaTHBIX cTpaHmn. Marepuasisl CTaThbH JO/LKHBI IyO/IMKOBAaThHCA BIIEpBbIe (KpoMe
00630pa 3apy0e;KHBIX H3/JaHAH, IyO/IMKyeMbIX 10 pekoMeHJanun Pekosuternn), npeacTas/isiTb HOBH3HY H
AMETh TEOPETHIECKYIO H IPAKTHYIECKYI0 3HAYMMOCTh. K cTaThe J0/GKHA MpHIAraThCsl aHHOTANWsA Ha IBYX
A3BIKAX, OT/JMYHBIX OT s3bIKAa, HA KOTOPOM OHAa HammcaHa. B aHHOTamum cieayeT ykasaTb MeTOJbI
HCCJIeIOBAHUsA, OCHOBHBIC pe3y/IbTaThl PaGoTHI M 00JIACTh HX NPAKTHYECKOro mpumenenwusa. Cpeammii
o6bem aaHOTaIH - 600 3HaK0B. MaTepua 4151 ONy0/ IMKOBAaHMS JI0/LKEH ObITh HarleyaTaH Ha 6eJ1oi Gymare
¢opmara A4 yepes 1Ba mHTepBaIa H 3anmcad Ha Aucke CD. TekcToBsiii MaTepua HaGupaeTcs B peJakTope
Word for Windows mpudramm: I'pysurckmii - AcadNusx, Nel2, pycckmii - Times New Roman, Necl2,
anrmickuii - Times New Roman, Nel2. Ta6/me1 1014861 061TH Ha0panbl B Word for Windows, a ¢popmy.ist
B peaaxkrope Equation for Windows. Yepre:xun, rpadgudecknii MaTepuas, ¢poTo JO/GKHBI OBITH BEIIOTHEHBI
Ha KOMIIbIOTepe (IIpH He0OX0IMMOCTH, B HCK/IIOYUTE/IHHBIX CJIy9asiX, MOTYT OBITh IIPe/ICTAB/ICHBI IIBETHhIE
Matepuasnl). Pucynkn - JPG. K npecrasieHHbIM MaTe pra/iaM IPH/IAraloTcs JaHHbIe 00 aBTope (aBTOpax)-
MeCTO padoThl, JO/LKHOCTb, yJeHas CTelleHb H y4JeHoe 3BaHHMe, 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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