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uak 551.24

geol.-min. mecn. doqtori m. SariqaZe, i. TavdumaZe, 

magistranti z. surame laS vili, akad. doqtori r. paataSvili 

manavis moednis geologiuri agebuleba

anotacia.DnaSromSi dazustebulia da axle-

buradaa gaSuqebuli manavis salicenzio farTobis buradaa gaSuqebuli manavis salicenzio farTobis 

(sagarejos raioni) teqtonikisa da stratigrafiis 

sakiTxebi. Sps “kanargo jorjias” (amJamad sakiTxebi. Sps “kanargo jorjias” (amJamad “Kura Kura 
Basin Opera  ng Company”Basin Opera  ng Company”) mier ukanasknel periodSi ) mier ukanasknel periodSi 

Catarebuli didi moculobis geologiur-geofizi-

kuri da burRviTi samuSaoebis Sedegad teritoriis kuri da burRviTi samuSaoebis Sedegad teritoriis 

danaleq safarSi dadginda ramdenime teqtonikuri 

qerclis arseboba, dazustda manavis damarxuli an-qerclis arseboba, dazustda manavis damarxuli an-

tiklinis geometria, bio- da liTostratigrafia, tiklinis geometria, bio- da liTostratigrafia, 

stratonebis urTierTdamokidebuleba da ganlagebis stratonebis urTierTdamokidebuleba da ganlagebis 

intervalebi, faciesebis gavrcelebisa da simZlavree-intervalebi, faciesebis gavrcelebisa da simZlavree-

bis ganawilebis kanonzomierebebi, rac mTavaria, gamov-bis ganawilebis kanonzomierebebi, rac mTavaria, gamov-

linda zedacarculi naleqebis didi potenciali nav-

TobgazSemcvelobis TvalsazrisiT.

sakvanZo sityvebi: antiklini, sinklini, antiklini, sinklini, 

struqtura, teqtonikuri rRveva, seismuri profili, struqtura, teqtonikuri rRveva, seismuri profili, 

WaburRili, stratigrafia, geologiuri Wrili, stra-WaburRili, stratigrafia, geologiuri Wrili, stra-

toni, qanebi, sedimentacia.toni, qanebi, sedimentacia.

manavis salicenzio farTobi ( 45 km2) mde-

bareobs Tbilisidan aRmosavleTiT 55-60 km-ze, 

sagarejos municipalitetis teritoriaze; teqton-

ikurad ganlagebulia aWara-TrialeTis naoWa zonis 

aspinZa-Tbilisis seqtoris da amierkavkasiis mTaTa-

Sua aris garekaxeTis molasuri qvezonis Sexebis 

zolSi [1], xolo navTobgeologiurad _ Tbilisis 

mimdebare navTobgaziani raionis aRmosavlur seg-

mentSi.

am teritoriis kompleqsuri Seswavlis istoria 

Svid aTeul weliwadze mets iTvlis. gamorCeuli 

daintereseba mis mimarT ganpirobebulia, upirveles 

yovlisa, bunebrivi naxSirwyalbadebis dagrovebis 

da konservaciis xelsayreli geologiuri pirobe-

biT da Tbilisis mimdebare raionSi cnobil navTo-

bgazian sabadoebTan uSualo siaxloviT.

Ggasuli saukunis 50-ian wlebSi, manavi-kaka-

beTis antiklinis farglebSi, sarmatul naleqebSi, 

gaiburRa 500-1200 m siRrmis ramdenime WaburRili. 

erT-erTi maTgani ramdenime dRe-Ramis ganmavlobaSi 

Sadrevnirebda 5 t navTobs. 70-iani wlebis dasas-

ruls aq Catarda mcire moculobis seismuri sa-

muSaoebi. Mmiuxedavad miRebuli masalis dabali 

xarisxisa, mainc moxerxda subganeduri mimarTebis 

antiklinis konfiguraciis dadgena paleogen-

ur naleqebSi. samgori-patarZeulis (1974 w.) da 

ninowmindis (1979 w.) navTobis sabadoebis aRmoCe-

nis Semdeg gadawyda aRmosavleTiT mdebare teri-

toriebis (sagarejo-manavi-Toxliauri) dazverva 

da ramdenime parametruli WaburRilis gaburRva. 

sawarmoo gaerTianeba “saqnavTobis” mier aq, 1983-

1986 w.w., gaiburRa xuTi Rrma WaburRili (M2, M3, 

M7, M8 da M9). samwuxarod, yvela maTgani moxvda 

antiklinuri struqturis gareT da faqtobrivad 

aRmoCnda “mSrali”. 90-iani wlebis dasawyisSi aq 

iburReboda M10 WaburRili (rogorc mogvianebiT 

gamoirkva, xelsayrel struqturul pirobebSi), ma-

gram sxvadasxva saxis garTulebebis gamo igi lik-

vidirebul iqna 3335 m siRrmeze. amave wlebis 

dasasruls israelisa da CineTis geofizikurma kom-

paniebma manavis moedansa da mimdebare teritoriaze 

Caatares 250km saerTo sigrZis seismuri profili-

reba, ris safuZvelze Sedga manavi-ninowmindis ubnis 

zeda carcisa da Sua eocenis saxuravebis izoqro-

nuli da siRrmuli rukebi 1:50 000 da 1:25 000 

masStabebSi (d. RirsiaSvili, i. TavdumaZe).

2001-2015 w.w. Sps “kanargo jorjiam”, navTo-

bis da gazis sabados Ziebis mizniT, manavis antikli-

nis TaRur nawilSi gaburRa M11 (gverdiTi luliT 

_ M11z), M12 da M13 Rrma WaburRilebi. Ppirvelma 

samma gaxsna zedacarculi naleqebi, meoTxis burRva 

ki SeCerebuli iqna maikopur naleqebSi teqnikuri da 

geologiuri saxis garTulebebis gamo. zedacarculi 

naleqebis burRvisas ramdenjerme aRiniSna gazisa da 

navTobis Zlieri gamovlena. amave naleqebis aTvisebis 

procesSi, M11 WaburRilidan, miRebuli iqna 50 m3 

uwylo navTobi da didi odenobis gazi; aTviseba 

Sewyda sacavi da sakompresoro milebis SeWyletis 

gamo. M12 WaburRilis aTvisebis sawyis stadiaze, 

aseve zedacarculi naleqebidan, miRebul iqna 146 m3 

navTobi da 2714 m3 fenis wyali (amJamad WaburRili 

daketilia sxvadasxva mizezis gamo).

2013 wels germanulma geofizikurma kompaniam 

(“DMT”) manavsa da momijnave teritoriaze Caatara 
109 km sigrZis seismuri profilireba (2D). miRe-
buli masalis damuSavebis da burRvis monacemebis 

safuZvelze Sps “kanargo jorjias”, agreTve ameri-

kuli da Cexuri geofizikuri da geologiuri sam-

saxurebis mier (“Aspect” da “MND”) Sedga ze-

dacarculi naleqebis saxuravis struqturuli 

rukebi (sami versia). Aam ukanasknelTa mixedviT 

manavis zedacarcul naleqebSi fiqsirdeba subgan-

eduri mimarTebis orTaRiani antiklinuri naoWi.

burRvis da seismuri samuSaoebis Sedegad 

axleburad gaSuqda manavis moednis agebulebis da nav-

Tobis geologiis mravali sakiTxi. kerZod, danaleqi 

safaris geologiur WrilSi (0-5300 m diapazonSi) 

dafiqsirda ramdenime teqtonikuri qerclis, agreTve 

teqtonikuri da, savaraudod, eroziuli uTanxmoe-

bebis arseboba calkeul liTostratigrafiul dan-

ayofs Soris, dazustda bio- da liTostratigrafia, 

qanebis  nivTieri Semadgenloba, stratigrafiuli 

danayofebis ganlagebis intervalebi, simZlavreebi 

da urTierTdamokidebulebis xasiaTi, koleqtoruli 

Tvisebebi, burRvis geologiuri pirobebi, gamoiyo sa-
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varaudo navTob-gazSemcveli intervalebi da anomal-

urad maRali fenis wnevis mqone zonebi, rac mTavaria, 

dadasturda zedacarculi naleqebis navTob-gazSem-

cvelobis didi potenciali. Aar SevcdebiT Tu vi-

tyviT, rom manavis antiklini dResdReobiT erT-erTi 

yvelaze perspeqtiuli struqturaa saqarTveloSi 

naxSirwyalbadebis dagrovebis da Ziebis Tvalsaz-

risiT.

samecniero Jurnalis formati yvela zemoT 

aRniSnuli sakiTxis ganxilvis saSualebas ar iZl-

eva. winamdebare statiaSi mxolod teritoriis ge-

ologiuri agebulebis problemebs SevexebiT. Mmas 

safuZvlad daedo geologiuri, seismuri da bur-

Rvis monacemebi, ZiriTadi informacia ki Slamebis 

kvlevis Sedegad aris miRebuli (burRvis procesSi, 

Cvens mier mikroskopulad Seswavlilia 2600-ze 

meti Slamis nimuSi). Ggamoyenebulia agreTve sare-

wao-geofizikuri da adre gaburRili WaburRilebis 

monacemebi. amasTan erTad, visargebleT qarTveli da 

ucxoeli specialistebis (l. cirekiZe, T. RavTaZe, 

g. goderZiSvili, z. imnaZe, i. CubiniZe, m. svani,   l. 

lomTaTiZe, x. miqaZe, l. qajaia, a. uandersi j. liisi, 

l. TaTariSvili,  n. omiZe)  mikrofaunisturi da 

liTologiuri kvlevebis masalebiT. es yvelaferi 

Tavmoyrilia Sps “qura beisin ofereiTing qomfanis 

(KBOC)” fondebSi [2-5].

1. struqturuli daxasiaTeba
geologiuri, seismuri da Rrma burRvis mona-

cemebiT, manavis moednis danaleqi safari Zlier 

deformirebulia_SenaoWebuli da teqtonikuri 

rRvevebiTaa garTulebuli. kerZod, aq aranakleb 

sami msxvili teqtonikuri rRvevis (Secocebis) 

zona fiqsirdeba, romlebic, Tavis mxriv, zedapir-

isken SedarebiT mcire masStabis rRvevaTa konebad 

iSlebian (ix. nax. 1). hifsometriulad (da strati-

grafiuladac) zemodan qvemoT I regionuli rRveva 

Suasarmatul_maikopur alevro-pelitur qaneb-

Sia ganviTarebuli; II rRvevis zona maikopur-ze-

daeocenur, nawilobriv Suaeocenur stra-tonebs 

exeba, xolo III rRveva qvedaeocenur-paleocenur, 

SesaZloa, zedacarcul qanebsac kveTs. Sesabamisad, 

geologiur WrilSi TvalnaTliv gamoiyofa erT-

maneTze Sesxletil-Secocebuli ramdenime teq-

tonikuri firfita (aloqtoni), romelTa fuZeSi 

zedacarculi naleqebiT agebuli, aseve rRvevebiT 

garTulebuli, “avtoqtoni” Zevs. Tumca ar aris 

gamoricxuli, rom es ukanasknelic, iseve rogorc 

mis Tavze mdebare kompleqsebi, mowyvetili da 

gadaadgilebuli iyos.

teritoriis CrdiloeT nawilSi, romlis siR-

rmeSi, struqturulad, manavis antiklinis Crdilo 

frTa da TaRi mdebareobs, I da II rRvevaTa sibrty-

eebi hifsometriulad 900-950 m-iT maRla iwevs 

aRmosavleTidan dasavleTisken, ninowmindis mimar-

TulebiT. teritoriis meridianul WrilSi (ix. nax. 

1) yvela rRvevis sibrtye amoweulia moednis cen-

tralur nawilSi da, Sesabamisad, urTierTsawinaaR-

mdegod (Crdilo-samxreTuli mimarTulebiT) aris 

daqanebuli. amrigad, rRvevaTa sibrtyeebi metnaklebad 

morgebulia, ZiriTadad, Sua eocenis da zeda carcis 

mtkice qanebiT (skeletiT) agebul struqturebs da 

SedarebiT “rbilad” imeorebs maT formas.

I da II regionalur rRvevebs mravali ganStoe-

ba aqvs, romelTa meSveobiT aloqtonuri sarTuli 

erTmaneTze Sesxletil-Secocebul blokebad aris 

dasaxsruli. Aam rRvevaTa umetesoba zedapirze 

amodis dasavleTiT, md. ivris xeobaSi (jaWvi-xaSmis 

Secocebis zoli). Aaq xdeba teqtonikuri daZabu-

lobis nawilobrivi gantvirTva. GgvianpliocenSi, 

mowyvetili da samxreT-dasavleTisken daZru-

li qanebis masebi, miadga ra am droisaTvis ukve 

Camoyalibebul da amozidul aWara-TrialeTis naoWa 

nagebobas, dawvrilnaoWda da rRvevebiT daisaxsra. 

rogorc burRvisa da geofizikuri kvlevebis mo-

nacemebi gviCvenebs, am raionSi (patarZeuli-ninow-

minda-manavi) ufro meti teqtonikuri rRveva (da, 

naoWi) unda iyos ganviTarebuli, vidre es sxvadasx-

va masStabis geologiur rukebzea gamosaxuli.

zeda teqtonikur firfitaSi zewruli tipis 

naoWebi aris gavrcelebuli – saerTo kavkasionuri 

mimarTebis (sic!) patarZeulis da manavi-kakabeTis 

antiklinebi da paldosa da gomboris sinklinebi. 

naoWebi asimetriulia, RerZuli sibrtyeebi daxril-

ia CrdiloeTisken; amasTan, antiklinis TaRebi gar-

Tulebulia Sesxletis tipis rRvevebiT, romelTa 

sibrtyeebi aseve CrdiloeTiT aris daqanebuli. Aam 

mxriv sainteresoa manavi-kakabeTis antiklini, romlis 

TaRi da samxreTuli frTis didi nawili “SeWmulia” 

CrdiloeTidan Semocurebuli naoWis erTsaxela fr-

TiT (ix. nax. 1). es rRveva nawilia e.w. muxiani-

sagarejos Secocebisa [6]. zemoT aRniSnul rRvevis 

sibrtyeebs miwis zedapirTan didi daxris kuTxeebi 

aqvs, siRrmeSi ki metnaklebad swordeba da erwymis I 

regionalur rRvevas.

meore teqtonikuri firfita ZiriTadad Zlier 

dislocirebuli, maikopuri (oligocenuri) Tixuri 

qanebiT aris agebuli da metnaklebad “morgebulia” 

manavis antiklinze.

siRrmeSi, zedacarculi naleqebis saxuravze 

agebuli struqturul rukaze, gamoisaxeba subgan-

eduri mimarTebis (sic!) antiklinuri naoWi (ix. 

nax. 2). Sps “Kura Basin Operating Company” ge-

ologiuri samsaxuris monacemebiT, minus 3550 m 

Caketil izohifsze (savaraudod, emTxveva navTobisa 

da wylis gamyof zedapirs) struqturis sigrZe 

12.4 km-ia, sigane_2-4 km, farTobi_38 km2. amasTan, 

mis aRmosavlur da dasavlur nawilebSi ganlagebu-

lia erTmaneTisgan mcire amplitudis unagiriTa da 

submeridianuli rRvevebiT gancalkevebuli TaRebi. 

“aspeqtis” specialistebi struqturis centralur 

nawilSi damatebiT mcire amplitudis TaRs gamo-

hyofen.Aantiklinis CrdiloeTuri da samxreTuli 

frTebi garTulebulia naoWis RerZis subparale-

luri rRvevebiT, romelTa gaswvriv struqturis 

centraluri nawili horstiseburad aris amozidu-
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li. naoWis simaRle 600 m-mdea, xolo zedacarcu-

li, SesaZlo navTobSemcveli intervalis simZlavre 

_300_450 m-ia. igi, dasavleTiT, rogorc Cans, ku-

lisisebrad enacvleba ninowmindis antiklins an 

rRveviTaa misgan gamoyofili.

2. stratigrafia
manavis moednis burRviT gaxsnili danaleqi sa-

faris simZlavre 5,3 km-s aRemateba. igi agebulia 

gviancarcul-gvianeocenuri zRviuri terigenuli, 

vulkanogenur-danaleqi da karbonatuli komple-

qsebiT da oligocenur-meoTxeuli asakis zRviuri, 

ganmarilianebuli da kontinenturi terigenuli 

faciesebiT. intensiurma kompresiam da Zlierma 

diziunqciurma dislokaciebma mkveTrad Secvala 

teritoriis struqtura, misi amgebeli qanebis 

Tavdapirveli (normaluri) ganlageba, stratonebis 

urTierTdamokidebuleba da simZlavreebi; mravali 

stratigrafiuli danayofi saerTod “amovardnil-

ia” geologiuri Wrilidan an maTi simZlavreebi 

Zalze Semcirebulia, iSviaTad ki gazrdili. Wrili 

yvelaze metad SekumSulia moednis centralur 

nawilSi, romelic struqturulad manavis anti-

klinis TaRs emTxveva. samxreTuli da, nawilo-

briv, dasavleTi mimarTulebiT geologiur WrilSi 

Tanmimdevrulad Cndeba axali stratigrafiuli da-

nayofebi an izrdeba arsebulTa simZlavreebi (ix. 

nax. 1, 3). 

Ggeologiuri Wrilis qvemoT motanili strati-

grafiuli daxasiaTeba ZiriTadad eyrdnoba ker-

nebisa da Slamebis vizualuri da mikroskopuli 

Seswavlisa da sarewao-geofizikuri kvlevebis mo-

nacemebs. TiTqmis yvela stratonis asaki daTariRe-

bulia sakmaod mdidari mikrofaunisturi komple-

qsebiT, romelTa sias, cnobili mizezebis gamo, aq 

ver movitanT. Ees masala inaxeba Sps “KBOC”-is 
fondebSi [2-5]. manavis Rrma WaburRilebis geolo-

giuri Wrilebis korelacia mocemulia naxazze 3.
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meoTxeuli meoTxeuli (Q) warmodgenilia deluviuri, alu-

viuri, eluviuri, proluviuri, iSviaTad limnuri 

warmonaqmnebiT: ustruqturo TixebiT, TixnarebiT, 

RorRiT, lodnariT, kaWariT, qviSebiT, konglomer-

atebiT. ZiriTadad gavrcelebulia raionis samxreT 

nawilSi; maqsimaluri simZlavre (160 m) dafiqsire-

bulia M7 WaburRilSi. 

zeda plioceni (aRCagil-afSeroni, zeda plioceni (aRCagil-afSeroni, N2
3ak-ap) 

gavrcelebulia manavis moednis CrdiloeTiT, sadac 

uTanxmod aris ganlagebuli meotur-pontursa da 

zedasarmatulze. warmodgenilia mtknari wylis 

uxeSi molasebiT – konglomeratebiT, SedarebiT iS-

viaTad ustruqturo TixebiT, polimiqturi daux-

arisxebeli qviSaqvebiT, gravelitebiT (“alaznis 

seria”); saerTo simZlavre 500 m-mdea. Aam nale-

qebis formireba struqturulad gomboris sakmaod 

vrcel sinklinur naoWs ukavSirdeba. isini aq qmnian 

Sebrunebul reliefs zRvis donidan 1000-1700 m 

simaRleze eroziulad Zlier danawevrebuli gombo-

ris qedis samxreTi ferdobis farglebSi. 

zeda mioceni (meotur-ponturi, zeda mioceni (meotur-ponturi, N1
3m-p) 

gavrcelebulia raionis CrdiloeTiT, gomboris 

qedis samxreT kalTebze da, savaraudod, terito-

riis samxreT nawilSi; TanxmobiT unda agrZeleb-

des zedasarmatul warmonaqmnebs. warmodgenilia 

mtknari wylis kontinenturi naleqebiT, ZiriTadad 

konglomeratebiT, ustruqturo Tixebis, daux-

arisxebeli polimiqturi qviSaqvebis da alevro-

liTebis SuaSreebiT da linzebiT (“Siraqis wyeba”). 

Kkonglomeratebi ZiriTadad agebulia pelitomor-

fuli da kristaluri, iurul-carculi asakis mtkice 

kirqvebis, qviSaqvebis, kaJebis da andezit-bazaltebis 

sakmaod kargad damuSavebuli qvargvalebisa da 

kaWarisgan, romelTa zedapirze xSirad SeiniSneba 

inkorporaciuli struqturebi. Mmeotur-ponturis 

es uxeSi molasebi, gvianpliocenur analogiur war-

monaqmnebTan erTad, agebs gomboris sinklinis Zirs. 

maTi simZlavre aq maqsimaluria (900 m). 

zeda mioceni (zeda sarmati, zeda mioceni (zeda sarmati, N1
3S3),  rogorc 

Cans, TanxmobiT agrZelebs Sua sarmats; Aagebulia, 

ZiriTadad, gamtknarebuli wylis molasebiT. saz-

Rvrebi meoturTan (zemoT) da Sua sarmatTan (qve-

moT) pirobiTia. WaburRilebis geologiur WrilebSi 

Qqveda sazRvars vatarebT Tixuri fraqciis gaba-

tonebis safuZvelze, rac standartuli karotaJis 

diagramaze kargad gamoisaxeba moCvenebiTi ele-

qtro-winaaRmdegobis (“KC”) mkveTri, zogjer nax-
tomisebri SemcirebiT. zeda sarmatis Wrilis zeda, 

yvelaze mZlavri nawili (maqs. sisqe - 900-950 m), 

agebulia konglomeratebiT, ustruqturo TixebiT, 

dauxarisxebeli polimiqturi qviSaqvebiT, iSviaTad 

alevroliTebiT. konglomeratebis Semcveloba siR-

rmeSi TandaTanobiT klebulobs da Wrilis yvelaze 

mcire sisqis (300-350 m) Sua nawili ZiriTadad 

TixebiT aris warmodgenili, qveda ki TixebiT, alev-

roliTebiT da qviSaqvebiT, pirvelis primatiT 

(daaxl. 500-550 m). am naleqebis saerTo simZlavre, 

savaraudod, M2 WaburRilis geologiuri Wrilis 

gamoklebiT, arasrulia – eroziiT moWrilia misi 

zeda nawili; maqsimaluri mniSvneloba teritoriis 

samxreT nawilSi fiqsirdeba da 1390 m-dan (M7 
Wab.) 1890 m-mde (M3 Wab.) meryeobs. centralur 

nawilSi, manavi-kakabeTis antiklinis rRveviT gar-

Tulebuli klitisken, simZlavre mkveTrad mcirdeba 

80 m-mde (M8 Wab.). aqedan CrdiloeTiT, gomboris 

sinklinisken, simZlavre kvlav matulobs 1050 m-mde 

(M10 Wab.). 
zeda mioceni (Sua sarmati, zeda mioceni (Sua sarmati, N1

3S2) TiTqmis yvel-

gan arasruli simZlavriT aris warmodgenili – ze-

modan I teqtonikuri rRveviT (muxiani-sagarejos 

Secoceba) moWrilia misi qveda nawili da amgvarad 

uTanxmod aris ganlagebuli, ZiriTadad, maikopze. 

Ggeologiuri Wrili, liTostratigrafiulad, aqac 

sam araTanabari simZlavris nawilad SeiZleba davyoT. 

zeda agebulia karbonatuli Tixebis, kvarc-mind-

vrisSpatiani qviSaqvebis da alevroliTebis morige-

obiT, pirvelis primatiT, romelTa Soris SeiniSneba 

konglomeratebis da Tixiani mergelebis SuaSreebi. 

Sua nawili ZiriTadad TixebiT aris warmodgenili, 

xolo qveda_TixebiT (metwilad), qviSaqvebiT da 

alevroliTebiT, kirqvebis da Tixiani mergelebis 

SuaSreebiT. saerTod, Suasarmatul Tixur qanebSi 

sWarbobs gajirjvebis unaris mqone saxesxvaobebi. 

stratonis Tavdapirveli (sedimentaciuri) sim-

Zlavre Zlier gazrdilia, rac Sesxletis tipis 

rRvevebis arsebobiT aris ganpirobebuli. maqsi-

mumebi dakavSirebulia manavi-kakabeTis antiklinis 

Crdilo frTasa da rRveviT garTulebul TaRTan 

da cvalebadobs 2890 m-dan (M12 Wab.) 3110 m-mde 
(M8 Wab.), samxreT frTaSi aRniSnuli parametri 

1555 m (M7 Wab.) _2030 m-is (M9 Wab.) fargleb-

Si meryeobs, e.i. sazogadod matulobs antiklinis 

TaRisken. amasTan erTad, SeiniSneba sarmatuli nale-

qebis simZlavreebis Semcirebis tendencia aRmosav-

leTidan dasavleTiT, manavidan ninowmindis struq-

turis mimarTulebiT.

zeda mioceni (qveda sarmati, zeda mioceni (qveda sarmati, N1
3S1) teritoriis 

farglebSi arsad SiSvldeba, siRrmeSi ki, rogorc 

Cans, moWrilia teqtonikuri rRveviT.

Sua mioceni Sua mioceni (N1
2) SeiZleba mxolod pirobi-

Tad gamoiyos raionis samxreT nawilSi gaburRili 

WaburRilebis geologiur WrilebSi. igi mTli-

anad moWrilia manavi-kakabeTis antiklinis TaRSi 

da nawilobriv ganviTarebuli unda iyos struq-

turis samxreT frTaSi. subparaleluri rRvevebiT 

SemosazRvruli, Sua miocenad miCneuli naleqebis 

simZlavre Zlier Semcirebulia da, savaraudod, 

meryeobs 25 m-dan  (M3 Wab.) 89 m-mde (M8 Wab.). 
warmodgenilia, ZiriTadad, Txeli da mikroSreo-

brivi Tixiani mergelebiT, alevriTuli da qviSiani 

kirqvebiT, mergelebiT, argilitebiT, alevriTuli 

TixebiT. (ar aris gamoricxuli es dastebi Sua 

sarmats ekuTvnodes).

Mmaikopi Mmaikopi (P3+N1
1) manavis moedanze gavrcele-

bul warmonaqmnebs Soris yvelaze metad dislo-

cirebulia masSi ganviTarebuli regionuli xa-
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siaTisa da SedarebiT wvrili masStabis rRvevebis 

(Secocebebis) gamo. Mmisi sazRvrebi zemoTmdebare 

(ZiriTadad, Suasarmatul) da qveSmdebare (zedaeo-

cenur) naleqebTan teqtonikuria. metwiladAamave 

garemoebam ganapiroba aRniSnuli stratonis sim-

Zlavreebis mkveTri Semcireba da araTanabari ga-

nawileba _ cvalebadobs 130 m-dan (M8 Wab.) 400 
m-mde (M7 Wab.). Tu mxedvelobaSi ar miviRebT 

M11 WaburRilis monacemebs (=380 m), simZlavreebi, 

sazogadod, mcirdeba manavis antiklinis samxreTi 

frTidan (198-400 m), CrdiloeTiT, struqturis 

TaRisken (130-174 m), agreTve ninowmindis mimar-

TulebiT. warmodgenilia, ZiriTadad, arakarbonatu-

li, iSviaTad karbonatuli, nawilobriv bentonituri 

TixebiT da argilitebiT, romelTa Soris SeiniSneba 

arakarbonatuli da karbonatuli polimiqturi 

qviSaqvebis da alevroliTebis, iSviaTad dolomiti-

zebuli kirqvebis SuaSreebi. 

zeda eoceni (P2
3) manavis arc erT WaburRilSi 

sruli simZlavriT ar aris warmodgenili_teq-

tonikuri rRvevebiT moWrilia misi mniSvnelovani 

nawili an mTlianad

“amovardnilia” geologiuri Wrilidan. sim-

Zlavreebis maqsimumebi  (499 m_ M7 Wab.; 636 m _ 
M2 Wab.) fiqsirdeba teritoriis samxreT nawilSi, 

xolo minimaluri_CrdiloeTiT, antiklinis TaRSi 

(145 m - M12 Wab. ; M11 da M11z WaburRilebSi 

mTlianad moWrilia rRveviT). DdasavleTiT, ninow-

mindis antiklinis aRmosavlur periklinze, aseve 

teqtonikuri mizeziT, zeda eocenis simZlavreebi mc-

irdeba 280-225 m-mde (N56 da N98 Wab.). stratonis 
qveda nawili_navTluRis wyeba (85-150 m) agebulia 

bitumizebuli da argilitiseburi TixebiT, kvarc-

mindvrisSpatiani da grauvakuri qviSaqvebiT, alev-

roliTebiT. wyebis qveda nawilSi gamoiyofa e.w. 

lirolepisiani horizonti (=20 m), romelic war-

modgenilia TixebiT, argilitisebri TixebiT, tufo-

qviSaqvebiT, grauvakuri qviSaqvebiT, alevroliTebiT, 

tufokirqvebiT da tufomergelebiT. zeda, Tbilisis 

numulitebiani wyebis zeda nawili, moWrilia rRve-

viT; arasruli maqsimaluri simZlavre 480 m-ia (M2 
Wab.). agebulia Txeli da mikroSreobrivi TixebiT 

da argilitisebri TixebiT, kvarc-mindvrisSpatiani 

qviSaqvebiT, alevriTuli argilitebiT, alevroliTe-

biT da Tixiani mergelebiT.

Sua eocenis (P2
2) sazRvrebi zeda da qveda eo-

cenTan metwilad uTanxmoa_teqtonikuri, SedarebiT 

iSviaTad TanxmobiTi. sruli Wrilebi ganviTarebu-

lia teritoriis samxreT nawilSi, sadac simZlavre 

cvalebadobs 402 m-dan (M3 Wab.) 475 m-mde (M7 
Wab.). CrdiloeTiT, antiklinis TaRisken, rogorc 

sxva analogiur SemTxvevaSi, simZlavreebi mcird-

eba Secocebis xasiaTis rRvevebis gavleniT, 175 m 

(M11 Wab.) – 302 m-mde (M12 Wab.). Sua eocenis 
simZlavris metnaklebi mateba SeiniSneba dasavleTi 

mimarTulebiT_ninowmindis antiklinisken, 515 m (M4 
Wab.) _562 m-mde (M46 Wab.). warmodgenilia vul-

kanogenur-danaleqi qanebiT, romelTa srul WrilSi, 

ninowmindis Sua eocenis msgavsad, SesaZlebelia sami 

liTostratigrafiuli danayofi gamoiyos: qveda, e.w. 

paratufitebis (45-75 m), Sua_tufebis (282-350 m) 

da zeda, orTotufitebis (77-96 m) “wyebebi”. es er-

Teulebi ZiriTadad agebulia andezitur-dacituri 

da dacituri, wvrili- da saSualopsamituri, iS-

viaTad msxvilpsamituri da vitrofiruli tufebiT, 

romelTa Soris SuaSreebis saxiT gavrcelebulia 

tufitebi, tufoargilitebi, tufoTixebi da tu-

fokirqvebi. 

qveda eoceniqveda eoceni (P2
1) saxuravidan sagebamde gaW-

rilia mxolod M7 da  M8 WaburRilebiT (ma-

gram ara Tavdapirvel, sedimentaciur simZlavreze). 

struqturis TaRSi igi mTlianad moWrilia rRve-

viT (M11 Wab.) an SemorCenilia mxolod zeda, 60 

m simZlavris dasta (M12 Wab.). samxreTiT, M7 
WaburRilSi, simZlavre izrdeba 473 m-mde, magram 

geologiuri Wrili, rogorc Cans, aqac sruli ar 

aris –moWrili unda iyos mniSvnelovani simZlavris 

mqone SreTa dastebi. savaraudod, stratonis bune-

brivi sedimentaciuri simZlavre unda mcirdebodes 

samxreTidan CrdiloeTi mimarTulebiT. am parame-

tris zrda SeimCneva dasavleTiT_ninowmindis N100 
WaburRilis WrilSi (>700 m-ze). TeleTis moednis 

farglebSi, qveda eocenis simZlavre 2100-2200 m-

mde izrdeba. sakuTriv manavis moedanze qveda eo-

ceni agebulia argilitebiT, karbonatuli TixebiT, 

tufoargilitebiT, wvrili- da saSualomarcvlov-

ani polimiqturi qviSaqvebiT da alevroliTebiT.

paleoceni paleoceni (P1) gaxsnilia mxolod oTx (M7, 
M11, M11z da M12) WaburRilSi. TiTqmis yve-

la maTganSi bunebrivi (Tavdapirveli) simZlavre 

Semcirebulia teqtonikuri rRvevebis gavleniT; 

maqsimaluri mniSvneloba fiqsirdeba manavis anti-

klinis samxreT frTaSi, M7 WaburRilSi (=223 m), 

minimaluri - TaRSi, M11z WaburRilSi (=20 m). 

dasavleTiT, ninowmindis N100 WaburRilSi, paleo-

cenis arasruli (WeSmariti) simZlavre 250 m-mde 

unda iyos. samxreT-dasavleTiT, varkeTilis far-

Tobze, es parametri, burRviT, 600 m-mde izrdeba, 

TeleTSi meryeobs 690 m-dan 770 m-mde, xolo 

rusTavSi mcirdeba 230-260 m-mde. manavis M7 
WaburRilSi paleocenis zeda nawili (4934-5110 m) 

warmodgenili unda iyos, ZiriTadad, Tixian-qviSiani 

dastebiT, xolo qveda (5110-5223 m) – karbonat-

uli qanebiT. manavis antiklinis TaRSi, M11 da 

M12 WaburRilebis geologiuri Wrilebi agebulia 

moyavisfro-Sindisferi da nacrisferi dislocire-

buli TixebiT da argilitebiT. Ees naleqebi fa-

ciesurad hgavs TrialeTis aRmosavluri segmentis 

Crdilo ferdobze gavrcelebul e.w. ferad wyebas. 

M12 WaburRilis SlamSi gansazRvrulia daniuri 

da Taneturi asakis mikrofauna.

zeda carci (zeda carci (K2) gaxsnilia manavis antikli-

nis TaRSi (M11, M11z, M12 Wab.) da samxreT fr-
Taze (M7 Wab.); arasruli simZlavre (burRviT) 

meryeobs 108 m-dan (M7 Wab.) 568 m-mde (M12 
Wab.). liTofaciesuri Taviseburebebis mixedviT 
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stratonis SedarebiT sruli geologiuri Wrili 

or nawilad iyofa: zeda_„karbonatuli wyeba” da 

qveda_“vulkanogenuri wyeba”. pirveli maTgani 

ZiriTadad agebulia pelitomorfuli, detrituli 

da foraminiferebiani kirqvebiT (mikritiT), qviSiani 

kirqvebiT, foraminiferebiani mergelebiT, romelTa 

Soris SeiniSneba karbonatuli Tixebis, Tixiani 

qviSaqvebis da sxvadasxvamarcvlovani tufebis 

SuaSreebi. aRniSnuli liTostratigrafiuli danay-

ofi mxolod or WaburRilSia gaWrili saxuravidan 

sagebamde, romlebSic mkveTrad gansxvavebuli sim-

Zlavreebi aris dafiqsirebuli _ 123 m (M11z Wab.) 
da 308 m (M12 Wab.), rac ZiriTadad, teqtonikuri 
rRvevis arsebobiT aris ganpirobebuli. amasTan da-

kavSirebiT, zeda carcsa da paleocens Soris gamava-

li rRvevis (Secocebis) mier, savaraudod, moWrili 

unda iyos  maastrixtuli sarTulis zeda nawili 

da aq paleocenis simZlavreebis mkveTri Semcirebac 

mas unda ukavSirdebodes. Ees rRveva vrceldeba 

samxreTiT da samxreT-dasavleTiT da, rogorc Cans, 

gavlenas axdens carcul-paleocenuri naleqebis 

simZlavreebis ganawilebaze. kernsa da SlamebSi 

gansazRvruli mikrofaunis safuZvelze karbonatu-

li wyeba kampanur-maastrixtulad TariRdeba.

rac Seexeba vulkanogenuri wyebis burRviT gax-

snil geologiur Wrils, igi stratigrafiuli mde-

bareobiT koniakur-santonurs unda Seesabamebodes 

(170-308 m; M12 da M11z Wab.); warmodgenilia, 

ZiriTadad, andezitur-dacituri, zogjer andezi-

tur-bazalturi psamituri, iSviaTad vitrofiruli 

da vitro-krista-loklasturi tufebiT, romlebic 

Zlier gardaqmnilia – gaqloritebuli, gaceoliTeb-

uli da gaTixebulia. maT Soris SeiniSneba pelito-

morfuli, zogjer mergelovani foraminiferebiani 

da kaJebiani kirqvebis SuaSreebi.

savaraudod, rogorc sxva analogiur SemTxvevaSi, 

zeda carcis simZlavre unda mcirdebodes naoWis 

frTebidan TaRis mimarTulebiT, rac, ZiriTadad, teq-

tonikuri rRvevebis arsebobiT unda iyos gamowveu-

li. Ggarda amisa,  Tavdapirveli simZlavris Semcireba, 

SesaZlebelia, eroziul-denudaciuri procesebiTac 

iyos ganpirobebuli,  rac teqtonikuri fazebis 

(Cvens SemTxvevaSi – laramuli orofazis) aqti-

urobis pirobebSi yvelaze metad dadebiTi struq-

turebis (antiklinebis, Sverilebis, amowevebis) far-

glebSi mJRavndeba xolme. samwuxarod, amis dama-

mtkicebeli pirdapiri da ucilobeli sabuTebi ar 

gagvaCnia – rogorc Cans, Sesxleta-Secocebis xasi-

aTis rRvevebma stratigrafiuli xarvezebis kvali 

waSala.

samxreT-dasavleTiT, varkeTilis farTobze (V5 
Wab.), zeda carcis arasruli geologiuri Wrili 

karbonatuli wyebiT aris warmodgenili (450m), 

romelic, savaraudod, kampanur-maastrixtuls unda 

ekuTvnodes. TeleTis moedanze zeda carcis kar-

bonatuli wyeba (800-880m), mikrofaunis safuZ-

velze, turonul-maastrixtulad TariRdeba, xolo 

qveSmdebare vulkanogenuri wyeba (burRviT gaxs-

nili arasruli simZlavre – 180-200 m) senomanurs 

Seesabameba. amrigad, zeda carcis sruli simZlavre 

aq 1100-1200 m-is farglebSi unda meryeobdes. 

amasTanave, arsebuli masalebis analizis safuZ-

velze vvaraudobT, rom TeleTis T11, T12 da T14 
WaburRilebis WrilebSi, zeda carcsa da paleocens 

Soris SeiZleba stratigrafiuli xarvezi iyos. 

dasavleT rusTavis moedanze zeda carcis arasruli 

simZlavre 700 m-s aRemateba (R3, R16a da  K1 Wab.). 
geologiuri Wrilis zeda nawili, iseve rogorc 

manavis farTobze da algeTis xeobaSi, ZiriTadad, 

kampanur-maastrixtuli asakis karbonatuli wyebiT, 

230-370 m simZlavris foraminiferebiani kirqvebiT 

da mergelebiT aris warmodgenili. Wrilis qveda 

nawili – vulkanogenuri wyeba metwilad vulkano-

genur-danaleqi qanebiT aris agebuli (arasruli 

simZlavre 160-412 m) da qvedasenonuris Sesatyvisi 

stratigrafiuli done ukavia.

sanam sedimentaciuri auzebis ganviTarebis 

zogad kanonzomierebebs SevexebodeT, gasaTval-

iswinebelia is garemoeba, rom aloqtonis mimarT 

gamotanili daskvnebi Seesabameba misi amgebeli mio-

pliocenuri naleqebis Tanamedrove gavrcelebas, 

simZlavreebs, geometriasa da orientacias. sinamd-

vileSi isini ar arian in situ, TavianTi formirebis 
arealidan gadaadgilebulia samxreT-dasavleTiT 

ramdenime kilometrze. Sesabamisad, Tavdapirveli 

sedimentaciuri auzebis konfiguraciac Secvlilia 

– deformirebuli, SekumSuli da garTulebulia 

rRvevebiT. es nawilobriv exeba zedacarcul – pa-

leogenur kompleqssac.

_ burRviT gaxsnil manavis moednis danaleq 

safarSi (0-5330 m diapazonSi), SecocebebiT gayo-

fili sami msxvili teqtonikuri qercli gamoiyofa. 

maT Soris zeda, yvelaze axalgazrda bloki war-

modgenilia, ZiriTadad, SenaoWebuli da rRvevebiT 

dasaxsruli, mio-pliocenuri asakis mtknari wylis, 

kontinenturi da ramdenadme ganmarilianebuli auz-

is molasebisgan (konglomeratebi, qviSaqvebi, alev-

roliTebi, Tixebi), romlebSic saerTo kavkasionuri 

mimarTebis manavi-kakabeTis da patarZeulis anti-

klinebi da paldosa da gomboris sinklinebi aris 

ganviTarebuli. Sua qercli agebulia, ZiriTadad, 

paleogenuri asakis zRviuri terigenuli (Tixebi, 

alevroliTebi, qviSaqvebi) da vulkanogenur-dan-

aleqi (metwilad tufebi) naleqebiT, xolo qveda 

– gviancarculi zRviuri karbonatuli (kirqvebi, 

mergelebi) da vulkanogenur-danaleqi (tufebi) 

warmonaqmnebiT. Aam ukanasknelSi seismuri gamokv-

levebiT da burRviT dadgenilia manavis subgan-

eduri antiklinis arseboba.

_ meoTxeulSi daZirvisa da naleqdagrovebis 

maqsimumebi mdebareobda raionis samxreTiT da 

samxreT-dasavleTiT. meotur-pontursa da gvian 

pliocenSi sedimentaciuri auzis daZirvis maqsi-

mumebi gomboris da, nawilobriv, paldos sinklinebis 

muldebs emTxveoda. zeda sarmatis simZlavreebis 

maqsimumebi ZiriTadad raionis samxreT nawils uka-
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vSirdeba. rac Seexeba Sua sarmats, misi simZlavree-

bi gazrdilia manavi-kakabeTis antiklinis Crdilo 

frTaze Sesxleta-Secocebis tipis rRvevebis gamo. 

sazogadod, SeiniSneba zeda- da Suasarmatuli nale-

qebis simZlavreebis Semcirebis tendencia aRmosav-

leTidan dasavleTiT, ninowmindis mimarTulebiT. 

Sesabamis geologiur droSi sedimentaciuri auzis 

maqsimaluri daZirvis zoli Tanamedrove manavi-kak-

abeTis antiklinis samxreT-dasavleTi frTis gas-

wvriv moiazreba, amasTanave, gaRunvis RerZi zemoT 

iwevda Crdilo-dasavleTi mimarTulebiT.

_  paleocen-eocenis da zeda carcis sim-

Zlavreebi manavis farTobze, sazogadod, mcirde-

ba samxreTidan CrdiloeTi mimarTulebiT, manavis 

antiklinis samxreTi frTidan naoWis TaRisken. 

Ees garemoeba, ZiriTadad, sedimentaciuri pirobe-

biT, Secocebis xasiaTis rRvevebis arsebobiT da, 

savaraudod, eroziul-denudaciuri procesebiT 

unda iyos ganpirobebuli. dasavleTiT da samxreT-

dasavleTiT aRniSnuli stratonebis simZlavreebi 

TandaTanobiT izrdeba da maqsimums mtkvris Sua 

welis rofSi, TeleTis farTobze aRwevs. Ees gan-

sakuTrebiT paleocen-qveda eocenis Sesaxeb iTqmis, 

romelTa simZlavreebi aq orjer da metad aris 

gazrdili. samxreTiT, dasavleT rusTavis moedan-

ze, zedacarcul-eocenuri naleqebis simZlavree-

bi kvlav mcirdeba, savaraudod, manavis Sesabamisi 

stratonebis sidideebamde. vulkanuri aqtiurobis 

asakis, faciesuri Taviseburebebis da simZlavree-

bis  mixedviT manavis zedacarculi warmonaqmnebi 

dasavleT rusTavis moednis sinqronuli naleqebis 

msgavsia.
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ШАРИКАДЗЕ М. З., ТАВДУМАДЗЕ И. П., 
СУРАМЕЛАШВИЛИ З. Р.,  ПААТАШВИЛИ Р. В.
ГЕОЛОГИЧЕСКОЕ СТРОЕНИЕ МАНАВСКОЙ 
ПЛОЩАДИ

АННОТАЦИЯ. Уточнены и по-новому осве-
щены вопросы тектоники и стратиграфии мана-
вской лицензионной площади (Сагареджойский 
р-н). В результате проведенного в последнее вре-
мя ООО „Канарго Джорджия“ (ныне „Кура Беисин 
Опереитинг Компани“)  большого объема геоло-
го-геофизических и буровых работ, в разрезе оса-
дочного чехла территории установлены несколько 
тектонических чешуев, уточнены геометрия мана-
вской погребенной антиклинали, стратиграфия и 
литология отложений, взаимоотношение и глуби-
на залегания выделенных стратонов, закономерно-
сти распределения фаций и мощностей, что самое 
главное, выявлен большой потенциал нефтегазо-
носности верхнемеловых образований.

КЛЮЧЕВЫЕ СЛОВА: антиклиналь, синкли-
наль, структура, тектонический разрыв, сейсмиче-
ский профиль, скважина, стратиграфия, геологи-
ческий разрез, стратон, горная порода, седимента-
ция.

SHARIKADZE M., TAVDUMADZE I., 
SURAMELASHVILI Z., PAATASHVILI R.
GEOLOGICAL CONSTRUCT OF 
MANAVI FIELD 

ABSTRACT. Manavi license field tectonics and 
stratigraphy matters are presented in the form of 
confirmed and partly, updated information. Large 
geological and geophysical and drilling activities 
performed lately by CanArgo Georgia LTD (current 
“Kura Basin Operating Company” LLC) proved the 
presence of several tectonic scales in the sedimentary 
formations, verified the geometry of the buried Manavi 
anticline, bio- and lithostratigraphy, interrelation of 
strata and intervals of their locations, distribution of 
facies and regularity of thickness distribution, and 
more importantly – identified great oil-and-gas bearing 
potential of the Upper Cretaceous formations.

KEY WORDS:  anticline, syncline, structure, 
tectonic fault, seismic line, well, stratigraphy, geological 
X-section, strata, rocks, sedimentation.
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uak 624. 131. 31

doqtoranti d. TedoraZe

mdinare aragvis auzis sainJinro-geologiuri Tavisebure bebi

anotacia.anotacia.  statiaSi    ganxilulia  mdinare  
aragvis auzis geografiuli mdebareoba, geologiuri aragvis auzis geografiuli mdebareoba, geologiuri 

agebuleba,  geomorfologiuri da teqtonikuri pi-agebuleba,  geomorfologiuri da teqtonikuri pi-

robebi. maTi kavSiri egzogeodinamikuri (Rvarcofi, robebi. maTi kavSiri egzogeodinamikuri (Rvarcofi, 

mewyeri, qvaTacvena, daxramva, napirebis garecxva) pro-mewyeri, qvaTacvena, daxramva, napirebis garecxva) pro-

cesebis formirebaSi, agreTve  msoflioSi erT-erTi cesebis formirebaSi, agreTve  msoflioSi erT-erTi 

cnobili Tanamedrove statistikuri meTodiT geo-cnobili Tanamedrove statistikuri meTodiT geo-

saSiSroebis rukebis Sedgena da egzogeodinamikuri 

procesebis sawinaaRmdego RonisZiebebi. 

sakvanZo sityvebi: geografia, geomorfolo-geografia, geomorfolo-

gia, teqtonika, sainJinro-geologia, egzogeodinamika, gia, teqtonika, sainJinro-geologia, egzogeodinamika, 

geosaSiSroebis rukebis Sedgena,  eroziis sawinaaRm-geosaSiSroebis rukebis Sedgena,  eroziis sawinaaRm-

dego da mewyersawinaaRmdego RonisZiebebi.

mdinare aragvis auzi mdebareobs, saqarTvelos 

teritoriis Crdilo-aRmosavleT nawilSi kavka-

sionis samxreT ferdobze. igi SemosazRvrulia 

dasavleTidan lomisis da aRmosavleTidan qarTlis 

qedebiT.

lomisis qedi md. aragvis da md. qsnis wyalg-

amyof qeds warmoadgens. sakvlevi teritoriis far-

glebSi aRniSnul qedze ganlagebulia kurkutas mTa 

absolituri simaRle 2576 m; toxtas mTa absoli-

turi simaRle 2441 m;  sa ferSeTis mTa absolituri 

simaRle 2520 m; WarTlis mTa absolituri si maRle 

2284 m; dgnalis mTa absolituri simaRle 2179 m; 

samebis mTa ab so  lu turi simaRle 1964 m da sxva [1].

qarTlis qedi mdinareebis aragvis da ioris wy-

algamyof  qeds war mo ad gens. qarTlis qedze ganla-

gebulia: SaSuris mTa absolituri simaRle 2272 m; 

sofomonasxitas mTa absolituri simaRle 2357 m; 

emisniSnis mTa absolituri simaRle 2263 m da sxva. 

samxreTi mimarTulebiT qedi Tanda Tan 1800-1500 

metramde dabldeba.

teritoriis samxreTi nawili saSualomTiani 

gorak-borcviani mTis wi ne TiTaa warmodgenili da 

TandaTanobiT molasur naleqebiT agebul qar T lis 

depresiiT icvleba [1].

md. aragvis auzi Sedgeba: mTiuleTis (TeTri) 

aragvi, romelic saTa ves iRebs yelis vulkanuri 

mTianeTidan. sofel qveSeTamde gamo muSa ve bu li aqvs 

viwro da Rrmad CaWrili xeoba, meoTxeuli asakis 

andezi daci tu ri Sedgenilobis lavur nakadebSi, beria-

suli da valanJinuri asakis Ti xa fiqlebSi. fasanaur-

Tan mas gudamayris (Savi) aragvi marcxnidan uerT de-

ba da Caedineba Jinvalis wyalsacavSi, sadac agreTve 

Caedineba xevsure Tis da fSavis aragvi. Jinvalis wy-

alsacavidan samxreTiT erT mdinared mi edineba da q. 

mcxeTasTan marcxna napiridan erTvis md. mtkvars.

orografiuli TvalsazrisiT md. aragvis auzi 

warmodgenilia Zlier daxrili, mkveTrad moxazu-

li da danawevrebuli reliefiT, romelsac xSi rad 

Zlier damreci ferdobebi gaaCniaT, rac xels uwy-

obs teri to ri aze eroziuli denudaciuri proce-

sebis mZlavr ganviTarebas.

sakvlevi teritoriis klimaturi Tavisebureba 

ganpirobebulia teri to riis geografiuli mdebare-

obiT da misi morfologiuri Semo sa zRru lo biT. 

mdinare aragvis auzSi iseve, rogorc sxva mTian 

teritoriebze mosuli atmosferuli naleqis ra-

odenoba, pirdapir kavSirSia eroziul-denudaciuri 

procesebis gaaqtiurebasTan (ix. nax.1) [2].

mdinare aragvis auzis teritoria, geologiu-

rad moTavsebulia or megateqtonikur erTeulis 

didi kavkasionis naoWa sistemisa da amier kav-

kasiis  mTaTaSorisi aris farglebSi, romlebSic 

Camoyalibebulia mkveT rad gansxvavebuli magmuri, 

metamorfuli da danaleqi kompleqsebi da warmodge-

nilni arian Suaiurul qviSian-Tixiani fliSoidebiT 

da turbi di tebiT. zedaiuruli-carculi klastur-

kirqvuli da qviSaqva-alevro li Tu ri fliSoidebiT, 

paleogenuri asakis karbonatuli fliSiT da oli-

sTo stromebiT. es ukanaskneli formacia zogierT 

ubnebSi qmnis aloq to nur zewrebs da gadafaruli 

aqvT gagra-javis teqtonikuri zonis, Sua iuruli 

naleqebi. amierkavkasiis  mTaTaSorisi aris far-

glebSi, naleqebi ZiriTadad warmodgenilni arian 

miopliocenuri da paleocenuri asakis sxvadasxva  

formaciis molasebiT. 

sur. 1. naleqebis raodenobis kavSiri mewyrul-gravitaciul procesebis gaaqtiurebasTan sur. 1. naleqebis raodenobis kavSiri mewyrul-gravitaciul procesebis gaaqtiurebasTan [2]
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rac Seexeba meoTxeuli asakis naleqebs, isini 

warmodgenilia Ziri Ta dad Tanamedrove (holo-

cenuri) naleqebiT; koluviuri, kldovani ferdis na-

Sali masebiT, daumuSavebeli lodbreqCiebiT, RorRis 

da Tixnaris Se mav seblebiT: tbiur-proluviuri na-

leqebiT, Tixnari da qviSnariT iSvi aTad TixebiT. 

aluviuri naleqebiT, TixnariT, qviSnariT, kenWnariT 

da ko n glomeratebiT; aluviur-proluviuri nale-

qebiT, sustadSecementebuli TixnarebiT, qviSnariT, 

qvargvalebiT da kenWnariT. andezit-dacituri Se d-

ge nilobis subaeraluri vulkanitebiT.

rTuli geologiuri agebuleba garTulebulia 

geologiuri struq tu rebiT, teqtonikuri rRvevebiT, 

nawevebiT, nasxletebiT da aloqtonuri zewrebiT [1].
sakvlev teritoriaze gavrcelebuli gansx-

vavebuli liTologiur-genetikuri kompleqsebi, 

sxvadasxva sainJinro-geologiuri klasifikaciis 

qanebi, gamoirCeva yvelaze mowyvladi TvisebebiT: 

mewyrul-gravitaciuli Rvarcofuli da eroziul-

denudaciuri movlenebisadmi. 

gansakuTrebuli aqtiurobiT gamoirCeva mdin-

are TeTri aragvis marj ve na ferdobi sofel ganisi-

dan samxreTiT sofel qvemo mleTamde, sadac zemoT 

dasaxelebuli qanebi Zlier danapralovnebuli da 

gamofitulia, mTis masivis monoliTuroba darRveu-

lia teqtonikuri dislokaciebiT. Sreebis sisqe 0.5-

dan 10 m-mdea. qanebi gaSiSvlebebSi advilad emorCi-

le bian gamofitva-gravitaciul procesebs. gamofitvis 

qerqis simZlavre er Te uli metridan aTeul metramde  

meryeobs.  adre Catarebuli kvleve bis monacemebis 

mixedviT: mergelebis droebiTi winaRoba kumSvaze 

650-800 kg/sm2-ia. simagris koeficienti 3. kirqvebi 

muqi nacrisferia, gamofitvis ze da pirze SedarebiT 

Ria feris. Sreebis simZlavre 0.2-dan 1.0 m-mde. teri-

ge nuli masala warmodgenilia kvarcis marcvlebiT. 

moculobiTi masa 2.60 -2.70 gr/sm3. forianoba 0.15-

1.55 %. simagris zRvari mSral mdgomareobaSi 1000-

1700 kg/sm2. wyalnajerobis SemTxvevaSi simagris zR-

vari ar aRemateba  1300 kg/sm2-s. kirqvebi intensiu-

rad danapralianebulia. 
aRniSnul ubanSi sofel qvemo mleTis 

Rvarcofuli xevi gansakuT re biT maRali riskis 

Semcvelia, romelic yovelwliuri aqtiurobiT 

gamo ir Ceva, ZiriTadad zafxulSi, Tavsxmawvimebis 

dros, rodesac maRali dax ri lobis mqone reliefze, 

zedapiruli wylebis nakads dinamikaSi moyavs xeo-

baSi mewyrul_gravitaciuli, eroziul-denudaciuri 

procesebisebiT dagrovili ramdenime aTaseuli m3 

myari gamofituli qanebi da yalib de ba tipuri 

Rvarcofebi.  

sofel qvemo mleTis Rvarcofuli xevi safrTx-

es uqmnis wminda gi or gis saxelobis eklesias, 

sacxovrebel saxlebs da mcxeTa_stefanwminda-lar-

sis saxelmwifo gzas. xevis maRal aqtiurobaze mi-

aniSnebs gamotanis konusis grandiozuloba, romlis 

sigane naxevar kilometrze metia, mdi na re TeTri 

aragvis kalapotidan ki 10 metramde simaRlezea 

dagrovili.

Rvarcofuli nakadis myari Semadgenlobis  

ZiriTadi masa  warmo dge ni lia sxvadasxva petro-

grafiuli Sedgenilobis daumuSavebeli  monate-

xo  vani masaliT. Semavsebeli dispersiuli masala 

pelitur-qviSiani fraq ci isaa. myari masalis granu-

lometria 0.005-mm dan 200 mm-de meryeobs. 

 

sur. 2. md. aragvis marjvena Rvarcofuli Senakadi sofel qvemo mleTasTansur. 2. md. aragvis marjvena Rvarcofuli Senakadi sofel qvemo mleTasTan
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erT je radi gamotanis raodenoba aTaseuli ku-

buri metrobiT gani sa zR vreba [4].

aRniSnuli procesis gavrcelebis areali sak-

maod didia. aRsaniS na via, rom md. aragvis auzSi 

dafiqsirebulia 100-ze meti Rvarcofuli, mewy ru-

li, qvaTacvenis da gverdiTi eroziis ubnebi.

md. aragvis auzSi ganviTarebuli egzogeodin-

amikuri procesebi safr Txes uqmnis mcxeTa-stefan-

wminda-larsis saavtomobilo gzas, maRali Zab vis 

gadamcem xazebs, gazsadenis milebs, sacxovrebel 

saxlebs, sasoflo sameurneo savargulebs, mraval 

turistul da infrastruqturul obieq tebs.

sur. 3. sofel gviqadis Rvarcofuli xevi

sur. 4. mewyrul-gravitaciuli ferdobi Jinvalis wyalsacavTan

egzogeodinamikuri procesebisgan mosaxleobis 

da infrastruqturis dacvis mizniT aqtiurad mim-

dinareobs mTel msoflioSi prevenciuli Ro nis-

Ziebebi, sainJinro-geologiuri da geosaSiSroebis 

rukebis Sedgena. aR niSnuli saxis rukebi muSavdeba 

sakvlev teritoriazec. rukebze data nilia da-

zianebuli teritoriebis xarisxi, sxvadasxva fe-

rebSi Seferilia Zalian dabali, dabali, saSualo 
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maRali  da Zalian maRali saSiSroebis Semcveli 

farTobebi, rac saSualebas iZleva winaswar infor-

macia miawo dos sakvlevi teritoriiT dainterese-

bul pirebs. 

sur. 5. mdinare aragvis mewyrul-gravitaciuli procesebis saSiSroebis ruka samxedro gzis gaswvriv [4]

mdinare aragvis auzSi ganviTarebuli egzogeo-

dinamikuri procesebis dinamikis Serbilebis da 

Tavidan acilebisTvis aucilebelia Semdegi sa xis 

prevenciuli RonisZiebebis gatareba. 

Rvarcofuli kerebis formirebis zonaSi: tyee-

bis gaSeneba, tranzi tul zonaSi Rvarcofuli na-

kadebis regulireba, napirdamcavi jebirebis aSeneba. 

gamozidvis konusis zonaSi nakadebis gamtari sain-

Jinro nagebo be bis ageba, kalapotis gawmenda.

eroziis sawinaaRmdegod SeiZleba Catardes 

Semdegi RonisZiebebi, rac gulisxmobs mTliani 

zedapiris dacvas  xramebis warmoSobisgan. ase Ti 

RonisZiebidan mniSvnelovans warmoadgens tyis da 

buCqnaris gaCexvis akrZalva da maTi ganaSenianeba.

mewyersawinaaRmdego RonisZiebisaTvis SeiZleba 

tyis meiloracia qa ne bis fizikur-meqanikuri 

Tvisebebis xelovnurad gaumjobeseba, zeda pi ru li 

wylebis regulireba, drenaJebis mowyoba qanebis 

masebis gamagreba, say rdeni da ankeruli nagebobebiT.

RonisZiebeb s kompleqsuri Catareba saWiro  

individualur midgo miT da am RonisZiebebidan is-

eTis SerCevas, romelic naklebi xarjebs mo iT xovs 

da ekonomikurad gamarTlebuli iqneba. 
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samTo mrewvelobis problemebi - ПРОБЛЕМЫ ГОРНОЙ ПРОМЫШЛЕННОСТИ  -  PROBLEMS OF MINING INDUSTRY

ТЕДОРАДЗЕ Д. Л.
ИНЖИНЕРНО-ГЕОЛОГИЧЕСКИЕ 
ОСОБЕННОСТИ БАССЕИНА РЕКИ АРАГВИ

АННОТАЦИЯ.  В статье рассматривается ге-
ографическое описание бассейна Араг ви, ге оло-
гическое строение, геоморфологические и текто-
нические условия. Их связь с фор ми ро ванием про-
сессов экзогенодинамики (селей, оползней, завал, 
обвалы, эрозия боковая, эрозия глубинная). Один 
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tyibuli-Saoris sabados e. mindelis saxelobis Saxtis velis  

damu Sa ve bis teqnologiis  strategiuli mimarTulebebis 

Sesaxeb

anotacia. naSromSi ganxilulia tyibuli- naSromSi ganxilulia tyibuli-

Saoris sabados e. mindelis saxelobis Saxtis velis Saoris sabados e. mindelis saxelobis Saxtis velis 

urTulesi samTo-geologiuri pirobebis detaluri urTulesi samTo-geologiuri pirobebis detaluri 

Seswavlis safuZvelze Saxtis velis SedarebiT Seswavlis safuZvelze Saxtis velis SedarebiT 

Tanabari samTo-geologiuri da samTo-teqnikuri pi-Tanabari samTo-geologiuri da samTo-teqnikuri pi-

robebis mqone eqvs amosaReb blokad dayofis re-robebis mqone eqvs amosaReb blokad dayofis re-

komendacia. arsebulisagan gansxvavebiT mocemulia 

+175 horizontis qvemoT ganlagebuli horizontebis 

gaxsnis sqemis safuZvelze TiToeuli amosaRebi gaxsnis sqemis safuZvelze TiToeuli amosaRebi 

blokis gaxsnis, momzadebis, damuSavebis sistemebi; blokis gaxsnis, momzadebis, damuSavebis sistemebi; 

SerCeulia TiToeul blokSi mopovebis teqnologi-SerCeulia TiToeul blokSi mopovebis teqnologi-

uri sqemebi. yoveli zemoaRniSnuli, avtorTa azriT, uri sqemebi. yoveli zemoaRniSnuli, avtorTa azriT, 

uzrunvelyofs Saxtis velis gamomuSavebis swor uzrunvelyofs Saxtis velis gamomuSavebis swor 

Tanamimdevrobas drosa da sivrceSi, gazrdis mop-Tanamimdevrobas drosa da sivrceSi, gazrdis mop-

ovebis rentabelobas da gaaumjobesebs teqnikur us-

afrTxoebas.

sakvanZo sityvebi:  amosaRebi bloki, mabiji  amosaRebi bloki, mabiji 

samagri, teqnologiuri sqema, TviTRirebuleba, Saxtis samagri, teqnologiuri sqema, TviTRirebuleba, Saxtis 

veli, sarTuli, paneli. veli, sarTuli, paneli. 

tyibuli-Saoris sabados e. mindelis saxelobis 

Saxtis urTulesi sam To-geologiuri agebulebis 

gamo, miRebuli iqna gadawyvetileba Saxtize ar se -

buli geologiuri monacemebis safuZvelze  deta-

lurad Segveswavla e. min de  lis saxelobis Saxtis 

velis geologiuri agebuleba, risTvisac gaana li ze-

bu li iqna Saxtis velSi arsebuli 86 WaburRili. 

miRebuli mona ce me bis sa fuZ velze, fenTa paralel-

izaciis principiT moxda fenTa ganfena, ris Se de gad 

ganxorcielda Saxtis velis SedarebiT Tanabari 

samTo-geologiuri pi ro bebis mqone amosaReb eqvs 

blokad dayofa, romelTa samTo-geologiuri da sam-

To-teqnikuri pirobebi absoliturad gansxvavdebian 

erTmaneTisgan [1,2].

Cvens mier Catarebuli kvlevebi gviCvenebs, 

rom Saxtis velis gaxsnis kla sikuri sqema [4] 

(Sewyvilebuli StolnebiT, brma WaurebiT da kapi-

taluri kverSlagebiT) migvaCnia, rom +175 horizon-

tis qvemoT ganxorcieldes +175 ho ri zontis kapi-

taluri kverSlagebidan, fenTa wyebis sageb gverdSi 

gayva ni li savele qanobiT 0 horizontamde, romlis 

daxris kuTxe mizanSewonilia ar aRe matebodes 160-

180-s, sigrZiT daaxloebiT 840 m-s. aRniSnuli qano-

bidan Sax tis velis centraluri velebi momzaddeba 

savele sasarTule StrekebiT, rom lebidanac amo-
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yofa 200-250 metrian amosaReb ubnebad, romelTa 

parametrebi mTlianad akmayofilebs amo saRebi ub-

nis ganvrcobiT zomebs, rogorc gvirabebis gayvana 

da Senaxvis Tva lsazrisiT, aseve endogenuri xan-

Zrebis mxriv, romlebsac davukav Sir de biT saubne 

kverSlagebiT. sasurvelia panelebis gamomuSaveba 

moxdes damuSa ve bis svetebis sitemebiT panelis saz-

Rvrebidan sapanele bremsbergebisken. iaru sebi unda 

gamomuSavdes daRmavali rigiT. iarusebis daxrili 

simaRlis cva  lebadoba teqtonikuri rRvevebis gamo 

garkveul uxerxulobas Seqmnis wme n diTi sangrevis 

sigrZisa da aqedan gamomdinare samrewvelo sim-

Zlavris  ar a   s tabilurobis gamo, rac unda dareg-

ulirdes eqspluataciaSi erTdro u lad Seyvanili 

amosaRebi Sreebis xarjze. imis gamo, rom panelis 

zoma ar aRemateba 400-500 m-s, wmendiTi sangrevSi 

meqanizebuli kompleqsis gamoyeneba ararentabelu-

ri iq neba da sasurvelia mopoveba ganxorcieldes 

mompovebeli kombainebis meSve obiT individualur 

samagrTan erTad.

mocemuliN#1 (ix. nax. 1) blokis gamomuSave-

ba unda ganxorcielades mas Semdeg, rac mTlianad 

gamomuSavdeba me-2 da me-3 blokebi. amdenad mizan-

Se wo ni lad migvaCnia Sewydes e. mindelis saxelo-

bis Saxtis velis arsebuli we siT dasavleT frTis 

momzadeba +275 da +350 horizontis me-8 velis 

gagr Ze lebaze, maSin rodesac, rogorc +350 hori-

zontis saventilacio Streki da +275 horizontis 

savele sazidi Strekebi gayvanilia didi darRveve-

biT da ma Ti saeqspluataciod sisruleSi moyvana 

did materialur xarjebTanaa dakav Si rebuli.

#2 blokic (ix. nax. 1) ganlagebulia cen-

traluri velis aRmosavleT frTaze. igi samTo-ge-

ologiuri pirobebiT sakmaod gansxvavdeba pirveli 

blokisgan. misi zoma ganvrcobiT Seadgens 750 m-s, 

daqanebiT 423 m-s. fenTa wye bis sisqe icvleba 40 

dan 46 m-de, blokSi moTavsebuli maragi Seadgens 

207000000 t-s. +130 da +140 horizontebis zemoT 

daxris kuTxe  Seadgens 400-s, xo lo qvemoT klebu-

lobs 28 gradusamde. fenTa wyebis daxris kuTxis 

cva le ba doba gamowveulia „Saxtioris“ nasxletiT, 

amplitudiT 44 m, romelic Su aze kveTs mocemul 

bloks da +250 horizontidan +160 horizontamde 

amcirebs fenTa wyebas 10-15 m-de. amdenad blo-

kis gaxsna, momzadeba, gansakuTrebiT da mu Savebis 

teqnologiiis SerCeva xasiaTdeba sirTuleebiT, 

rac aucileblad gasaTvaliswinebelia. am blokis 

zeda horizontebis (+175 da +275) momzadeba gan-

xorcieldeba Cveulebrivad savele Strekebidan, 

Suroebisa saqvesarTule saubne kverSlagebis sa-

SualebiT, sasarTule momzadebiT. +175 horizontis 

qvemoT ganlagebuli fenTa wyeba mizanSewonilad 

migvaCnia gaixsnas, fenTa wyebis sageb gverdSi gay-

vanili qanobis saSualebiT, romelic SeuerTdeba 0 

ho rizonts 160-180-iani daxriT, sigrZiT 840 m. mo-

cemuli qanobidan moxdeba +175 da 0  horizontebis 

gaxsna sasarTule kverSlagebiT, saidanac gaiyvaneba 

sa vele sazidi da saventilacio Strekebi, romle-
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saRebi sarTulis farglebSi, amosaReb ubans dauka-

vSirdeba saubne kverSlagebiT. aRniSnuli blokebis 

damuSaveba mox de ba daRmavlobiT (2, 3 bloki), 

xolo centraluri velebis gamomuSavebis Semdeg, 

0 horizon ti dan gayvanili savele Strekebis meS-

veobiT, momzaddeba dasavleTis amosaRebi pirveli 

bloki da aRmosavleTis meoTxe, mexuTe da meeqvse 

blokebi. aRniS nu li savele Strekebidan pirveli, 

meoTxe da mexuTe blokebi Saxtis velis mTel daqa-

nebaze momzaddeba savele sapanele brems ber gebiT, 

romelTagan blokebSi moTavsebuli iarusebis gamo-

muSaveba mox de ba saiaruse kver Sla ge bis saSualebiT, 

xolo rac Seexeba meeqvse amosaReb bloks, misi 

fenTa wyebis mcire daxris gamo, (9-10) gradusi 

SeiZleba mom zad des sahorizonte momza de biT da 

blokis gamomuSaveba ganxorcieldes savele amo-

saRebi bremsber ge biTa da daRmavali lavebiT [3]. 

Cvens mier detalurad Seswavlili Saxtis 

velis geologiuri agebuleba da misi gaTval-

iswinebiT SerCeuli Saxtis optimaluri velis 

gaxsnisa da momzadebis sqemebi saSualebas iZleva 

sworad SeirCes TiToeuli amosaRebi blokisaTvis 

damuSavebis teqnologia, wmendiTi sangrevis manqa-

na-meqanizmebi, rac saboloo jamSi uzrunvelyobs 

Saxtis velis damuSavebis rentabelobas da us-

afrTxoebas.

amave dros, Catarebuli kvlevebi saSualebas 

iZleva swori kanonzomie re biT moxdes Saxtis 

velSi amosaRebi blokebis gamomuSaveba drosa da 

siv rceSi, rac warmoadgens samTo samuSaoebis msv-

lelobisas samuSaoTa daq sa qulobis da urTierT 

uaryofiTi zegavlenis Tavidan acilebis safuZv-

els [3].

ganvixiloT TiToeuli amosaRebi blokis gax-

snis, momzadebis, damuSa ve bis sistemebi, mopovebis 

teqnologiis Taviseburebani da maTi gadawyvetis 

gze bi TiToeuli blokisTvis cal-calke.

Catarebuli kvlevebi gviCvenebs, rom mindelis 

saxelobis Saxtis velis far glebSi geologiurad 

yvelaze rTul bloks warmoadgens 11 bloki (ix. 

nax. 1), romelic teqtonikuri rRvevebis gamo fenTa 

wyebis daqanebiT dana wev re  bulia 20-25 m amplitu-

dis rRvevebiT  iseTnairad, rom mis mTel daqanebaze 

Tanabar amosaReb nawilebad dayofa SeuZlebelia, 

amdenad migvaCnia, rom aR ni S  nuli bloki, romlis 

zoma ganvrcobiT Seadgens saSualod 1 100 m-s, xo-

lo daqanebiT 595 m-s fenTa wyebis daxris kuTxe 

icvleba 16-26 gradusamde da masSi moTavsebulia 

25 624 000 tona sufTa qvanaxSiris maragi, unda 

momzad des 0 horizontze gayvanili ZiriTadi sa-

zidi da saventilacio savele Stre ke bidan, rogorc 

gancalkevebuli paneli, SuaSi gayvanili sapanelo 

brem sber giTa da sasvlelis saSualebiT, saidanac 

amosaRebi iarusebi unda momzad des savele sazidi 

da saventilacio StrekebiT iseTnairad, rom iaru-

sis dax ri li simaRle maqsimalurad Seesabamebodes 

rRvevebiT dayofil amosaRebi zolebis daxril si-

maRles. saiaruse savele Strekebidan iarusi dai-
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bic moemsaxureba rogorc me-2, aseve me-3 amosaReb 

blokebs.

mocemuli blokis zeda horizontebis damuSave-

ba, romelTa fenTa wyebis daxris kuTxe aRemateba, 

350-s unda ganxorcieldes saqvesarTule Strekebis 

Ca moqcevis meTodiT КПВ-2 mabiji meqanizebuli 

samagris gamoyenebiT. misi teqnikuri daxasiaTeba 

Semdegia: 

- dasamuSavebeli fenis (Sris) sisqe 6-15 m;

- fenis daxris kuTxe 350-700;

- wmendiTi sangrevis dReRamuri winsvla 8 m;

- dReRamuri mwarmoebluroba, 800 t.;

- samagri-hidroficirebuli mabiji;

- gadamtvirTvelis tipi,   ПСП-26;
- Strekis konveieris tipi,  2СР70М;

- satumbi sadguris tipi, CHT;
- muSa wneva 32 megpa;

- naxSiris masis gafxvierebis tipi, mimarTuli 

hidro gagleja an mimarTuli vibroseismozemoq-

medeba.

sqel cicabod daxrili fenebis damuSavebisas 

mabij samagrs Semdegi upi ratesobebi gaaCnia: 

• mniSvnelovani samagrqveSa sivrcis arseboba, 

rac uadvilebs da amartivebs samTo muSebis Sromas 

gamagrebis qveS;

• samagris marTvis simartive;

• samagris mTliani avtonomiuroba, romelic mas 

unars aZlevs gadaadgildes rTul samTo-geolo-

giur pirobebSi, damatebiTi saSualebebis gamoy-

enebis ga reSe;

• nabijebiT gadaadgilebis principi aadvilebs 

samagris gadaadgilebas saqve sar Tule Strekebis 

uswormasworo iatakze;

• samagris gadaadgilebisas ar ixsneba gambrjeni 

kenti an luwi hidro samag ris gadawevisas, rac uz-

runvelyofs Weris Sekavebas saqvesarTule Strekis 

SeuRlebisas naxSiris gamosaSveb zonasTan;

• agregatuli komponireba, mcire gabarituli 

zomebi da dakompleqtebuli kvan Zebis masa aadvi-

lebs samontaJo da sademontaJo samuSaoebis war-

moebas Seviwroebul samTo gamonamuSevrebSi.

rogorc КПВ-2-is teqnikuri daxasiaTeba 

gviCvenebs aRniSnuli samagri saSualebas iZleva gamo-

muSavebuli aSlil zonebSi iseTi fenebi, romelTa 

sis qec Zlier Semcirebulia,  rac Sesabamisad sag-

rZnoblad Seamcirebs naxSi ris danakargebs fenTa 

aSlilobis gamo, rasac didi mniSvneloba aqvs saba-

dos pirobebisaTvis. rekomendebuli teqnologiis 

gamoyenebisas, arsebuli sa gan gansxvavebiT, saSualeba 

iqmneba 2-3-jer gaizardos mompovebeli ubnis mwar-

moebluroba, anu 800 t-mde dRe-RameSi, nacvlad arse-

buli 250-300 t. dRe-RameSi da 2-3-jer gaizardos 

amosaRebi blokis zoma ganvrcobiT 400-450 m-mde, 

nacvlad 150-200 m-sa, ris saSualebasac iZleva wmen-

diTi sangrevis gadaad gi le bis siCqare (8 m dRe-Rame-

Si). yovelive sagrZnoblad Seamcirebs mopovebis sa-

ub ne TviTRirebulebas da xarjebs amosaRebi ubnebis 

momzadebisaTvis. blo kis im qveda horizontebis da-

muSaveba, sadac fenTa wyebis daxris kuTxe naklebia 

350-ze, unda ganxorcieldes daxrili SreebiT, wmen-

diT sangrevis kom bainuri mopovebiT, individualuri 

samagris gamoyenebiT.

Cvens mier SemoTavazebul damuSavebis teqnolo-

gias gaaCnia Semdegi dadebiTi mxareebi:

- ar moiTxovs kadrebis gadamzadebas;

- ar saWiroebs damatebiTi saremonto-aRdgeniTi 

samuSaoebis infra struq tu ris Seqmnas;

- kargad Seesabameba arsebul rTul samTo-ge-

ologiur da samTo-teqnikur pirobebs;

- aadvilebs da aumjobesebs endogenuri xanZ-

rebTan brZolas;

- amcirebs samTo dartymebis gamovlenis saSiS-

roebas;

- wmendiT sangrevSi muSebis ar yofniT gaum-

jobesebulia damuSavebis usa fr Txo eba;

- ar moiTxovs did kapital dabandebebs;

- am teqnologiiT SeiZleba damuSavebuli iqnes 

amJamad eqspluataciaSi myofi hori zontebis 70-80 

% maragebi [3].

aRsaniSnavia isic,  rom zemoTxsenebuli teqnolo-

giiis gamoyenebiT SesaZ le belia naxSiris Sreebis 

seleqciuri CamoSveba, rac TavisTavad gaaum jo be-

sebs naxSiris xarisxs, Seamcirebs danakargebs 20-25 

%-mde, gaaadvilebs mam did rebeli fabrikis muSaobas 

da Seamcirebs gasatani fuWi qanis raodeno bas, es ki 

TavisTavad gazrdis gamosavlianobas.

damuSavebis rekomendebuli meTodis gamoyenebi-

sas, rogorc praqti ku li gamocdileba gviCvenebs 

gaadvilebulia gamomuSavebuli sivrcis marTva. 

praqtikuli dakvirvebebi da maTi modulireba 

gviCvenebs, rom gafxvierebuli masis gamoSvebisas 

jer wamova gafxvierebuli sufTa naxSiri, xolo 

Semdeg moxdeba gaSiSvlebuli Weris dajena, risi 

marTvac Tavisuflad SesaZ le be lia damuSavebis 

procesSi. amave dros uSualod Weris dajenasTan 

erTad moxdeba gamomuSavebul sivrceSi zemdebare 

gamomuSavebuli horizontebidan Camoqceuli qanebis 

TandaTanobiTi CamoSveba mimdinare gamomuSavebul 

sivr ce Si, rac mTlianad amoavsebs ra gamomuSave-

bul sivrces,  gadaeqceva sayr de nad ZiriTadi Weris 

qanebs, moaxdens maT TandaTanobiT deformacias, 

rac Ta vi dan agvacilebs samTo dartymebs ZiriTad 

Weridan. saWiroebis SemTxvevaSi aRniSnulis damt-

kiceba SesaZlebelia maTematikuri modelirebis 

safuZvelze sasrulis elementebis meTodiT.

13 amosaRebi bloki (ix. nax. 1) ganlagebulia 

aRmosavleT frTaze.  igi gamoyofilia 12 blokis-

gan teqtonikuri rRveviTi amplitudiT 35 m. amosa-

Re bi b lokis zoma daqanebiT Seadgens 429 m-s, xolo 

ganvrcobiT saSualod 680 m-s. aRniSnuli blokis  

horizontebis fenTa wyebis da parametrebis mniSv-

ne lo vani cvalebadoba moiTxovs damuSavebis mxriv 

sxvadasxva teqnikuri gada wyve tebis miRebas. fenis 

sisqe icvleba 52 m-dan 73 m-de, xolo daxris ku-

Txe +200 horizontis zemoT Seadgens 290 graduss, 

xolo qvemoT icvleba 330-dan 380-is farglebSi. 
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blokSi moTavsebulia 25 800000 tona qvanaxSiris 

ge olo giuri maragi.

blokis momzadeba +175 +275 +350 horizonte-

bze unda ganxorcieldes Cveulebriv Saxtze miRe-

buli savele Strekebis meSveobiT, saidanac sarTli 

daiyofa 300-400 m-ian amosaReb ubnebad, Suroebis 

meSveobiT da fenTa wyebas daukavSirdeba sasarTule 

(saqvesarTule) kverSlagebis saSualebiT. +200 ho-

ri zontze zemoT ganlagebuli fenTa wyeba mizan-

Sewonilad migvaCnia damu Sav des daxrili SreebiT, 

damuSavebis sveturi sistemebiT. amave velebSi SeiZ-

le ba ganxorcielddes fenTa wyebis horizontal-

uri SrebiT damuSavebis siste me bi, romlis drosac 

velis gavrcelebiT zomis gazrdis mizniT saWiroa 

mezobeli meoTxe blokis gamoyeneba, raTa azri 

hqondes meqanizebuli komp leq sebiT mopovebas, rac 

unda ganxorcieldes detaluri geologiuri ana-

li zis safuZvelze. mocemuli velisTvis mTlianad 

miuRebeli iqneba Saxtaze SemuSavebuli horizonta-

luri SreebiT damuSavebis proeqti, radgan igi mo-

iTxovs konkretuli velisaTvis axal gaangariSebas 

da im yovlad miuRebel sainJinro gadawyvetebisagan 

ganTavisuflebas rac am proeqtSia Cadebuli.

+200 horizontis qvemoT ganlagebuli marage-

bi saWiroa damuSavdes saqve sar Tule Strekebze 

Camoqcevis meTodiT -2 meqanizebuli mabiji sa-

magris gamoyenebiT. #2 da #3 centralur amosaReb 

blokebSi moTavsebuli maragis 70-80 % eqvemde-

bareba zemoT aRniSnuli damuSavebis sistemiT mop-

ovebas. ro gorc samTo geologiuri da samTo teqni-

kuri maCveneblebis detaluri anali zi gviuCvenebs 

mas ukeTesi alternativa ar gaaCnia.    

#4 bloki (ix. nax. 1) warmodgenilia Saxtis 

velis aRmosavleT frTaze. es amosaRebi veli mezo-

beli amosaRebi blokisgan nasxletiT ar gamoiyofa, 

Tumca gansxvavebuli samTo-geologiuri pirobebis 

gamo aucilebeli iyo ca l keul amosaReb blokad 

gamofoliyo. amosaRebi veli ganvrcobiT Seadgens 

saSualod 580 m-s, daqanebiT 520 m-s, fenis daxra 

zeda horizontebze gvxdeba 33 gradusiani daxrili 

fenebi, xolo qveda horizontebze gvxdeba 270-dan-

170-mde damrec-daxrili fenebi. naxSiris fenis 

sisqe icvleba 43-62 metramde, amo sa Rebi blokis 

geologiuri maragi Seadgens saSualod 22 740 640 

t-s, nax Si ris wyeba ZiriTadad warmodgenilia; I, II, 

7/4, 0.90, III, 0.90, IV da V fenebis saxiT, romlebic 

Sedgebian gumusuri naxSirebis, liptobioliTuri 

fiqlebis da  naxSiriani Tixafiqlebisgan. naxSiris 

wyebis zeda horizontis me-4 da 5 fe nebs Soris 

gvxdeba 13 m sisqis qviSa qvebis wyeba, xolo qve-

da hori zon teb ze me-3 da me-4 fenebs Soris  17 

m sisqis qviSaqvebis da alevrolitebis wye ba, ro-

melic mniSvnelovnad arTulebs amosaRebi blokis 

damuSavebis pirobebs. me-4 fenis zeda horizontebis 

Sua SreebSi gvxdeba alevroli te bis da qviSa qvebis 

4 m sisqis CanarTebic, 1, 2 da 7/4 fenebi gvxdeba 

mxolod naxSiris wye bis qveda horizontebze, xolo 

15 m sisqis me-5 feni Txeldeba da aRwevs 5 metrs.

rogorc am blokis parametrebi gviCvenebs, igi 

unda momzaddes ZiriTad 0 horizontis sazid da 

saventilacio Strekebidan Nme-2 da  me-3  blokis 

ga mo muSavebis Semdeg, amosaRebi blokis SuaSi gay-

vanili savele bremsbergisa da misi sasvlelis saSu-

alebiT, saidanac fenTa wyebas SesaZlebelia da ukav-

Sir des saiaruse kverSlagebiT da moxdes TiToeuli 

amosaRebi Sris da mo  uki debel safen Strekebze 

gamomuSaveba, Tumca rogorc rTuli geologiuri 

agebuleba gviCvenebs ukeTesi iqneba iarusi momzad-

des saiaruse savele Stre ke biT da maTgan amosaRebi 

ubnis detaluri  dazvrevis Semdeg  moxdes mopo ve-

bis teqnologiis parametrebis gadawyveta.

#5 amosaRebi bloki (ix. nax. 1) warmoadgenil-

ia Saxtis velis aRmosav leT frTaze, is mezobeli 

me-4 blokisgan gamoyofilia teqtonikuri rRve-

viT amplitudiT 40 m, amosaRebi veli ganvrcobiT 

Seadgens saSualod 420 m-s, daqanebiT 670 m-s, zeda 

horizontebze gvxdeba daxrili fenebi,  xolo qveda 

ho ri zontebze damreci fenebi, fenis daxra icvleba 

160-220-mde, naxSiris fenis sisqe Seadgens 73 m-s, 

amosaRebi blokis geologiuri maragi Seadgens sa-

Sualod 29 786 190 t-s. naxSiris feni warmod-

genilia: I, II, 7/4, 0.90, III, 0.90 fenebis, IV da V 

fenebisgan, romelic Sedgebian gumusuri naxSirebiT, 

sakmao sisqis liptobioliTuri fiqlebisgan, nax-

Siriani Tixa fiqlebis da naxSi ri ani fiqlebisgan. 

naxSiris dastis me-4 da me-5 fenebs Soris gxvdeba 

21 m, xo lo 0.90 fenebis da me-4 fenebs Soris 10 

m sisqis argilitebi, alevrolitebi da qviSaqvebis 

wyebebi,  mniSvnelovnad arTulebs amosaRebi blokis 

samTo ge ologiur pirobebs.

rogorc am blokis geologiuri monacemebi 

gviCvenebs, masSi moTav se bu li fenTa wyeba xasiaTdeba 

SedarebiT swori wolis elementebiTa da para met -

rebiT. amdenad misi momzadeba SesaZlebelia ganxor-

cieldes 0 horizontis savele sazidi da saventi-

lacio Strekebidan gayvanili savele bremsbergisa 

da sasvlelis saSualebiT, saidanac fenTa wyebas 

davukavSirdebiT saiaruse kverSlagebiT, TiToeul 

amosaReb SreSi gaiyvaneba amosaRebi blokis sazRv-

re bamde saiaruse Strekebi da moxdeba maTi gamo-

muSaveba daRmavlobiT da mu Sa vebis sveturi siste-

miT (ukusvliT) amosaRebi savele bremsbergisaken. 

amo sa Rebi frTebis mcire zomebis gamo wmendiT san-

grevSi mopoveba unda ganxor ci eldes mompovebeli 

kombainebiT lavis individualuri smagrebis gamoye-

ne biT.

#6 amosaRebi bloki (ix. nax. 1) warmodgenilia 

Saxtis velis Soreul aR mo savleT frTaze. mezo-

beli blokisgan gamoyofilia aRmosavleTis nasx-

le tiT amplitudiT 50 m. amosaRebi veli ganvrco-

biT Seadgens saSualod 380 m-s, daqanebiT 1096 m-s, 

naxSiris wyebis sisqe icvelaba 35-38 m-de, fenis 

daxra icvleba 9-10 gradusamde, misi geologiuri 

maragi Seadgens saSualod 21 136 360 t-s. nax-

Siris dastebi Sedgebian: 7/4, 0.90, 3, 0.90, me-4 da 

me-5 fenebisgan, romlis SedgenilobaSia gumusuri 
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naxSiriani fiqlebi, liptobioliTuri fiq lebi, nax-

Siriania Tixafiqlebi da CanarTebis saxiT 3 metri 

sisqis qviSa qve bis wyebac. 

rogorc am blokis geologiuri monacemebi 

gviCvenebs, masSi Seqmnilia idealuri pirobebi sa-

horizonte momzadebis bazaze mis gamosamuSave-

blad daRmavali lavebiT, romlis drosac ZiriTadi 

0 horizontis Strekebidan aR mav lobiT gaiyvaneba 

savele amosaRebi bremsbergebi amosaRebi blokis 

daqa ne biT mis Suamde, saidanac amosaReb Sreebs davu-

kavSirdebiT Sualeduri kver Sla gebiT, blokis saz-

Rvrebamde gaiyvaneba saSreo amosaRebi bremsbergebi, 

amosaRebi blokis zeda sazRvarTan Seiqmneba wmen-

diT Sewyvilebuli lavebi  da moxdeba amosaRebi 

Sreebis daRmavlobiT gamomuSaveba. amosaReb Sreebs 

Soris winswreba unda Seadgendes 40-60 m-s.

Cvens mier rekomendebuli e. mindelis saxelo-

bis Saxtis velis gaxsnis, momzadebis, damuSavebis 

sistemebis da mopovebis teqnologia, rogorc adre 

avRniSneT, ganpirobebulia Saxtis velis rTuli 

samTo-geologiuri piro be biT, romlis drosac teq-

tonikuri rRvevebi ar iZleva imis saSualebas, rom 

Saxtis veli damuSavdes erTi romelime damuSavebis 

teqnologiis konkre tu li sqemiT da mopovebis uni-

versaluri teqnologiiT, rac araerTxel  dam tkic-

da sabados eqsluataciis procesSi, romlis drosac 

savele gvirabebi iWrebodnen naxSiris fenebSi, an 

da piriqiT naxSiris sangrevi xvdeboda fuW qanSi, 

rasac araerTxel gamouwvevia didi materialuri 

zarali (dasavleT 2 Saxtis mSeneblobis magali-

Ti, +275 horizontis dasavleT savele Streki da 

sxva uamravi). sabados Cvens mier rekomendebuli 

damuSavebis teqnologiuri sqemebi gaTvlilia is-

eTnairad, rom ZiriTadi gamxsneli da mosamzadebeli 

savele gvirabebi ganlagdnen SedarebiT mSvid ge-

ologiur garemoSi, rac saSualebas mogvcems da-

vicvaT samTo dartymebisa da endogenuri xanZrebis 

mxriv saSiSi Saxtebis damuSavebis  is umTvresi 

usafrTxoebis piroba, rode sac savele gvirabebi 

gayvanili unda iqnes fenTa wyebida daSorebiT 20-

30 metrze. 

garda amisa, rekomendebuli damuSavebis te-

qnologiuri sqemebi, romle bic mTlianad Seesabameba 

TiToeuli blokis samTo geologiur pirobebs: 

1. maqsimalurad Seamcirebs TiToeuli blokis 

gamomuSavebisas danakargebs;

2. gaaumjobesebs samTo dartymebis da endo-

genuri xanZrebisagan brZolis RonisZiebebis efeq-

turobas;

3. uzrunveloyobs mtver-gazis reJimis dacvis 

ukeTes pirobebs;

4. TiToeuli blokis ganiavebis umartivesi 

sqema saSualebas mogvcems uz run  velyoT ganiavebis 

maRali xarisxi da amave dros raime garTulebis 

Sem TxvevaSi movaxdinoT ubnis iseTi izolacia rom 

ar SevaferxoT sxva ubnebze muSaoba;

5. yovelive zemoTaRniSnuli mTlianobaSi gaz-

rdis Saxtis velis damu Sa vebis usafrTxoebas da 

rentabelobas, rasac udidesi roli eniWeba sabados 

eqspluataciisas.

Catarebuli kvlevebi gviCvenebs, rom Saxtis 

velis centralur nawilSi (me-2 da me-3 bloki) 

moTavsebulia daaxloebiT 29 mln tona qvanaxSi-

ri, romlis 70-80 % ganlagebulia fenebSi, rom-

lis daxris kuTxe aRemateba 350-s. Cvens mier 

Catarebuli naxSiris samomxmareblo bazris anal-

izi gviCvenebs, uaxloes 20-25 wlis ganmavlobaSi 

naxSiris moxmareba ar aRemateba 1-1,2 mln tonas 

weliwadSi. am moTxovnebis dakmayofileba ki savse-

biT SesaZlebelia ar sebuli sqemebis srulyofas-

Tan erTad Cvens mier rekomendebuli  mopo ve bu li 

teqnologiis ganxorcielebiT. amitom absurdulad 

migvaCnia im axali 3 ki lometriani daxrili Wauris 

proeqtis Sedgena da ganxorcieleba, romelic unda 

Sesruldes orjonikiZis Saxtis zedapiridan, ma-

Sin roca arsebuli gvi rabebisa da satransporto 

komunikaciebis rekonstruqcia aTeulobiT mili-

oni dolariT naklebi dajdeba, vidre aRniSnuli 

daxrili Wauris gayvana, Senaxva da eqspluatacia. 

mas SeiZleba azri hqondes mxolod im SemTxvevaSi, 

Tu naxSirze moTxovna gadaaWarbebs 1,8-2 mln tonas 

weliwadSi da saWiro iqneba e.w. uwyveti transpor-

tis danergva, razec moTxovna 20-30 wlis ganmav-

lo baSi saWiroebas ar warmoadgens [3].

rekomendebuli Saxtis velis damuSavebis te-

qnologiis ganxorcielebi sas didi mniSvneloba eni-

Weba mopovebis teqnologiis im ZiriTadi para met-

re bis optimizacias, rogoricaa iarusis (sarTulis) 

daxrili simaRle, wmen di Ti sangrevis sigrZe, amo-

saRebi Sreebis raodenoba da maT Soris winswreba, 

amo saRebi svetis sigane, amosaRebi ubnis zomebi da 

sxva romelic war mo ad gens kvlevis Semdgom etaps 

da unda ganxorcieldes maTematikuri gaanga ri Se bis 

safuZvelze.
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МАЧАИДЗЕ  Г. Л., ЛОБДЖАНИДЗЕ Г. З., 
ТАВЕЛИШВИЛИ А. Д.,  РОБАКИДЗЕ  Д. Р.
О  СТРАТЕГИЧЕСКОМ  НАПРАВЛЕНИИ 
ОТРАБОТКИ ШАХТНОГО ПОЛЯ   им. 
Э. МИНДЕЛИ  ТКИБУЛИ-ШАОРСКОГО  
МЕСТОРОЖДЕНИЯ

АННОТАЦИЯ. В труде рассматриваются  во-
просы разработки шахтного поля шахты им. Э. 
Миндели, на основе детального изучения особо 
сложного горно-геологического условия. Шахтное 
поле разделен на 6 выемочных блоков, в которых 
горно-геологические и горно-технические условия 
являются сравнительно равными. Даны новые ре-
шение вскрытия шахтного поля ниже горизонта 
+175 м, на основе которого рекомендуется техно-
логия вскрытия, подготовки, системи разработки и 
технология добычи угля для отдельных выемочных 
блоков. По мнению авторов все выше отмечанное 
обеспечит равномерную отработку шахтного поля 
во времени и пространстве, повисит рентабель-
ность и улучшит техническое безопасность добычи.

КЛЮЧЕВЫЕ СЛОВА: извлекаемый блок, ша-
гаюшии креп, технологическая схема, себестои-
мость, шахтное поле, этаж, панель.

MACHAIDZE G., LOBJANIDZE G., LORIA D., 
TAVELISHVILI A., ROBAKIDZE  D.
ISSUES  STRATEGIC  DIRECTIONS   OF 
PROCESING  TECHNOLOGY  
THE FIELD MINE’S  TKIBILI-SHAORI  DEPOSIT 
OF E. MINDELI 

ABSTRACT: The work is considered in the 
Tkibul-Shaori field. Based on a detailed study of 
the E. Mindeli Field Shield, a recommendation 
to divide the shaft into a 6 fold block with mining-
geological and mining-technical conditions. Unlike 
the existence of the +175 horizons, the opening, 
preparation and processing of each recoverable 
block on the basis of the opening scheme. Selection 
of technological circuits in each block is selected. In 
each of the above mentioned, the authors believe 
that the proper sequence of the shaft valve output in 
time and space, It will increase your profitability and 
improve technical security. 

KEY WORDS: recoverable block, pase brace, tech-
nological scheme, cost, сoalpit valley , floor, panel.

uak 634. 85

akad. doqtori l. ximSiaSvili

samTomopovebiTi samuSaoebis bunebaze da socialur

garemoze zemoqmedebiT gamowveuli problemebi da maTi 

gadaWris RonisZiebebi

anotacia. statiaSi ganxilulia samTomop-statiaSi ganxilulia samTomop-

ovebiTi warmoebis zegavlena bunebasa da social-ovebiTi warmoebis zegavlena bunebasa da social-

ur garemoze samuSaoTa upasuxismgeblod Catarebis ur garemoze samuSaoTa upasuxismgeblod Catarebis 

SemTxvevaSi. gaanalizebulia garemos dabinZurebis 

mizezebi, dasaxulia RonisZiebebi mavne  zegavlenis mizezebi, dasaxulia RonisZiebebi mavne  zegavlenis 

minimumamde SemcirebisaTvis. es miiRweva mosaxleobis minimumamde SemcirebisaTvis. es miiRweva mosaxleobis 

ufro meti  informirebiT da xalxTan uSualo kon-ufro meti  informirebiT da xalxTan uSualo kon-

taqtiT, saganmanaTleblo Sexvedrebis da broSurebis taqtiT, saganmanaTleblo Sexvedrebis da broSurebis 

saSualebiT, drouli  reagirebiT Semosul saCivre-saSualebiT, drouli  reagirebiT Semosul saCivre-

bze da winadadebebze. biznesreputaciis gasaumjobe-bze da winadadebebze. biznesreputaciis gasaumjobe-

seblad, operatorma unda gaanawilos miRebuli in-seblad, operatorma unda gaanawilos miRebuli in-

formacia, Seiswavlos yvela sakiTxi adgilobrivi formacia, Seiswavlos yvela sakiTxi adgilobrivi 

Temis problemebis mosagvareblad. mniSvnelovania Temis problemebis mosagvareblad. mniSvnelovania 

maTi monawileoba infrastruqturis  ganviTarebaSi maTi monawileoba infrastruqturis  ganviTarebaSi 

im teritoriaze, sadac mimdinareobs samTomopove-im teritoriaze, sadac mimdinareobs samTomopove-

biTi samuSaoebi. uaRresad mniSvnelovania miwisqve-biTi samuSaoebi. uaRresad mniSvnelovania miwisqve-

Sa sivrceebis ukeT gamoyenebis sakiTxebis kvleva Sa sivrceebis ukeT gamoyenebis sakiTxebis kvleva 

CvenisTana mTagoriani qveynisaTvis. aRniSnulia, rom CvenisTana mTagoriani qveynisaTvis. aRniSnulia, rom 

es yvelaferi ukeT iqneboda miRweuli mecnierebasa es yvelaferi ukeT iqneboda miRweuli mecnierebasa 

da warmoebas Soris mWidro kavSirebis aRdgeniT.    da warmoebas Soris mWidro kavSirebis aRdgeniT.    

    

sakvanZo sityvebi: samTomopovebiTi, bune-samTomopovebiTi, bune-

ba, socialuri garemo, dabinZureba, wyali da haeri, ba, socialuri garemo, dabinZureba, wyali da haeri, 

rekultivacia, informireba. rekultivacia, informireba. 

      
25 seqtembers gaeros 193 wevri qveyana, maT 

Soris saqarTvelo, SeTanxmda mdgradi ganviTarebis 

dRis wesrigis dokumentze, saTauriT ,,Cveni samyaros  

gardaqmna: 2030 wlis dRis wesrigi mdgradi ganviTa-

rebisaTvis”. es dRis wesrigi moicavs 17 mizans, rom-

lebic orientirebulni arian mdgradi ganviTarebis 

sam urTierTdakavSirebul elementze: ekonomikuri 

zrda, socialuri inkluzia da garemos dacva.  isini 

erTmaneTisgan damoukidebelni ar arian, maTi ganxor-

cieleba integrirebulad unda moxdes [1].

samTomopovebiTi mrewveloba mniSvnelovani 

dargia, romelic qveyanas ekonomikuri zrdis 

SesaZleblobas aZlevs. amave dros, resursebis mop-

ovebis TiToeuli etapi bunebriv da socialur 

garemoze garkveul zemoqmedebas axdens. resursebis 

mopovebam aramdgradi meTodebiT, SeiZleba uaryofi-

Ti zemoqmedeba moaxdinos garemoze, soflis meur-

neobaze, kulturul memkvidreobaze da adamianis 

janmrTelobaze.     

rogorc cnobilia, samTomopovebiTi procesi 

sam ZiriTad etaps moicavs: ZiebasZiebas (geologiuri 

samuSaoebi sabados aRmoCenis mizniT); warmoebas warmoebas 

(wiaRieulis mopoveba da damuSaveba) da aRdgenas. aRdgenas. 

aRdgena  gulisxmobs teritoriis rekultivacias 

sabados daxurvis Semdeg niadagis nayofierebis aR-

dgenis mizniT (axali xelovnuri reliefis  mos-

worebasa da mis dafarvas niadagis feniT, balaxebis  

daTesvas,  xeebis, buCqebis dargvas da a.S.). bunebrivi 

resursebis mdgradi meTodebiT mopoveba dadebiTad 



25 samTo Jurnali, #2(41), 2018

samTo mrewvelobis problemebi - ПРОБЛЕМЫ ГОРНОЙ ПРОМЫШЛЕННОСТИ  -  PROBLEMS OF MINING INDUSTRY

moqmedebs qveynis ekonomikaze: izrdeba Semosavali, 

xorcieldeba investiciebi da iqmneba samuSao adg-

ilebi, magram upasuxismgeblod Catarebulma samTo 

samuSaoebma SeiZleba gamoiwvios sxvadasxva sax-

is uaryofiTi zemoqmedeba garemosa da adamianis 

janmrTelobaze. regulirebis gareSe warmoebuli 

saqmianoba iwvevs ekosistemis degradacias, biomra-

valferovnebis  ganadgurebas, sabinadro adgilebis 

moSlasa da xSirad, tyeebis gaZlierebul Cexas. 

wiaRiseulis mopovebis Sedegad xdeba saxi-

faTo nivTierebebis gavrceleba wyalSi, niadagsa 

da haerSi. igi uaryofiTad aisaxeba ara mxolod 

garemoze, aramed mkvidri adgilobrivi mosaxleo-

bis janmrTelobaze. xSir SemTxveaSi maT yvelaze 

mwvaved wylis dabinZureba awuxebT. naSromebSi [2, 

3, 4] cxadadaa naCvenebi Cveni ZiriTadi samTomop-

ovebiTi sawarmoebis (WiaTuris manganumis, tyibuli-

Saoris qvanaSiris, kazreTis spilenZ-kolCedanuri 

da barit-polimetaluri, madneulis spilenZ-tyvia-

TuTiis) zegavlena garemoze. 

kazreTis sabados bazaze moqmedi samTomamdidre-

beli kombinatis Ria karieridan da TviT kombinati-

dan (2013 wlis monacemebiT) gogirdmJava naerTebiT 

dabinZurebuli wylebi Tavisuflad Caedineboda md. 

kazreTulaSi. es ukanaskneli md. maSaveras marjvena 

Senakadia. maSaveras wyali ki bolnisisa da marneu-

lis sasoflo-sameurneo savargulebis mosarwyavad 

gamoiyeneba. 

miuxedavad kompaniis mier gatarebuli 

RonisZiebebisa (rekultivacia 42 ha-ze, kudsacavis 

jebirze eroziis procesis Sesakaveblad xeebis rgva, 

madnis damuSavebisTvis gamoyenebuli wylis xelax-

la gamoyeneba, wylis balansis monitoringis ganx-

orcieleba, raTa acilebuli yofiliyo avariuli 

gaJonvis Sedegebi da sxv.), garemos erovnuli saa-

gentos bolo (2017 wlis) monacemebiT [5], mdinare 

kazreTulaSi aRebuli 23 sinjidan ocSi, amoniumis 

azotis Semcveloba zRvrul dasaSveb koncentracias 

(zdk)-s aRemateboda. zdk-s aRemateboda agreTve: ni-

tritis azotis, magniumis, sulfatebis, kalciumis, 

manganumis, kadmiumis da bariumis Semcvelobebi. amo-

niumis azotisa da bariumis Semcveloba mdinare 

maSaveraSic aRemateboda zdk-s.

sabadoebis Ria wesiT damuSavebisas niadagis de-

gradacia did zians ayenebs fermerebsa da adgilo-

brivi mosaxleobis im nawils, romelic CarTulia 

soflis meurneobaSi. mimdebare garemo ziandeba 

sawarmoo teritoriaze xemcenareebis moWrisa da 

niadagis zeda fenis mocilebis Sedegad. Tavis mxriv, 

es iwvevs niadagis erozias da amcirebs soflis 

meurneobis ganviTarebis perspeqtivebs. niadagis 

moWrili zeda fena wvimis dros xvdeba mdinareebsa 

da tbebSi, rac azianebs mtknari wylis Tevzis popu-

laciebs. garda amisa, kalapotebis konfiguraciis 

cvlilebis Sedegad izrdeba wyaldidobebis riskic.

WiaTur-manganumisWiaTur-manganumis qarxnebidan gauwmendavi nar-

Ceni wylis CaSvebis Sedegad, manganumis koncentracia 

mdinaris qveda dinebaSi  (samTomopovebiTi sawar-

mos qvemoT) bevrad aRemateboda koncentraciis 

maqsimalurad dasaSveb dones [4]. mdinare yvirilas 

muqi feri mdinare ZirulasTan SedarebiT, am mdi-

nareTa SeerTebis adgilze, aRniSnuli problemis 

naTeli dadasturebaa. karierebisa da kudsacavebis 

siaxloves dasaxlebul punqtebTan da mdinareebSi 

narCeni wylebis CaSveba zrdis garemosa da adami-

anebis janmrTelobasTan dakavSirebul riskebs am 

mdinareebis gaswvriv, Sav zRvasTan maT SeerTebamde 

mdebare teritoriaze. amJamadMmimdinareobs manganu-amJamadMmimdinareobs manganu-

mis madnis mamdidrebeli axali sawarmos mSenebloba, mis madnis mamdidrebeli axali sawarmos mSenebloba, 

romelmac unda moxsnas es problema. romelmac unda moxsnas es problema. 

dRemde saTanado yuradReba ar eqceva agreTve, 

wiaRiseulis mopovebis da gadamuSavebis adgilebSi 

haeris dabinZurebis problemas. mopovebuli madnis 

transportireba xdeba  RiaZariani avtomanqanebiT. 

aseT pirobebSi adgili aqvs madnis gamtvervas, dabi-

nZurebuli haeris Wavlebis warmoqmnas, rac sab-

oloo jamSi, saafeTqeblo samuSaoebis CaTvliT, ma-

vne zemoqmedebas axdens haeris xarisxze. 

samTo samuSaoebi warmoqmnian xmaurisxmauris maRal 

doneebs, rogorc afeTqebis, ise mTeli rigi sxva 

saqmianobis Sedegad. xmauris  maRali  doneebi 

mniSvnelovan zemoqmedebas axdenen adamianis janmr-

Telobaze. saerTaSoriso safinanso korporaciis 

garemosdacviTi, janmrTelobisa da usafrTxoebis 

standartebis Tanaxmad, xmauris doneebi dasaxele-

bul teritoriebze ar unda aRematebodes 55 deci-

bels dRe-Ramis nebismier dros da 45 decibels 22 

: 00 sT-sa da 07 : 00 sT-s Soris.

qvanaxSiris nebismieri meTodiT mopoveba (ro-

gorc Ria, aseve miwisqveSa) safrTxes uqmnis mim-

debared mcxovrebi mosaxleobis janmrTelobas, vi-

naidan yoveldRiurad didi odenobiT gaziduli qva-

naxSiri da fuWi qani, mtvris saxiT, edeba mimdebare 

dasaxlebebs. maRaroelebi xSirad avaddebian pnevmo-

niiT, filtvis simsivniT, silikoziT da sxva qroni-

kuli seniT. qvanaxSiris mopovebis Sedegad piri-

ti (rkinis sulfidi) reaqciaSi Sedis wyalsa da 

JangbaTTan, ris Sedegadac yalibdeba gogirdis mJava. 

wylis sadrenaJo sistema savsea mZime liTonebiT da 

kancerogenuli nivTierebebiT, rogoricaa benzoli, 

romelic Caedineba mdinareSi. es procesi mimdin-

areobs maSinac ki, Tu maRaroze  samuSaoebi wydeba. 

EerTi tona qvanaxSirisaTvis  gamoiyeneba 150 lit-

ramde wyali. qvanaxSiris recxva acalkevebs arawvad 

komponentebs naleqad, romelic aseve Seicavs mZime 

liTonebsa da organul  kancerogenebs. qvanaxSiris 

hidronarevi inaxeba did guburebSi, romlidanac 

SesaZloa moxdes gaJonva an daingres igi, rac did 

risks warmoadgens adgilobrivi mosaxleobisa da 

garemosaTvis.

qvanaxSiris Tboeleqtrosadgurebi ganixileba 

energetikis seqtorSi erT-erT mTavar damabinZure-

blad. qvanaxSiris wvisas gamoiyofa ara mxolod 

saTbobi gazebi, aramed mTeli rigi saSiSi haeris 

damabinZureblebi, rogoricaa: gogirdis dioqsidi, 

azotis oqsidebi, policiklur-aromatuli naxSir-
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wyalbadebi, toqsikuri  nivTierebebi, mZime metalebi 

(kadmiumi, tyvia, dariSxani, radioizotopebi), myari 

nawilakebi da dioqsinebi. es yvelaferi qaris mier 

aseulobiT kilometrebze gadaitaneba. amasTan nax-

Sirbadis wvisas gamoyofili es mcire zomis (2.4 

mkm diametris) nawilakebi gansakuTrebiT saSiSia 

adamianis janmrTelobisaTvis. 

xSirad gvTavazoben, naxSirbadis mopovebisa da 

Senaxvis (Carbon Captur and Storage_CCS) teqnolo-

gias. CCS teqnologia gulisxmobs CO2-is mopove-

bas manam, sanam igi atmosferoSi ganTavisufldeba 

da Semdgom mis Senaxvas miwis qveS, geologiur 

formirebaSi. vinaidan am teqnologiis komerciuli 

fasi Zalian maRalia, axali qvanaxSiris eleqtro-

sadgurebis mSeneblobis gamarTleba momavalSi CCS 
teqnologiis danergviT, gaumarTleblad miiCneva.

ganzraxulia tyibulis wyalsacavis mim-

debare teritoriaze 150 mgvt simZlavris 

Tboeleqtrosadguris mSenebloba, romlis eqsplua-

taciaSi gadacema 2019 wlis bolosTvis igegmeba. am 

mizniT gansazRvrulia tyibuli-Saoris qvanaxSiris 

sabadodan naxSiris mopovebis gazrda 2020 wlisaT-

vis 1,0 milion tonamde, xolo TesisTesis gafarTovebis 

SemTxvevaSi 1,5 – 2,0 mln tmde weliwadSi. axali 

TesisTesis daproeqteba unda ganxorcieldes Tanamedrove 

teqnologiuri miRwevebis gaTvaliswinebiT. am mxriv, 

erT-erT teqnikurad dasabuTebul koncefciad qva-

naxSiris miwisqveSa gazifikaciis dros, kombinire-

bul orTqlairian ciklSi naxSiris Sigaciklur 

gazifikacias miiCneven [6]. am dros SesaZlebeli 

xdeba: yvelaze dabali xarisxis naxSiris efeqtu-

ri gamoyeneba; naxSiris mineraluri komponentebi-

dan Tanaproduqtebis miReba da maTi Semdgomi re-

alizacia, anu unarCeno energetikuli kompleqsis 

Seqmna; wvis airadi produqtis gamonabolqvis, aseve 

gogirdisa da azotis Jangeulebis Semcireba dasaS-

veb donemde da amiT, eleqtroenergiis warmoebis 

ekologiuri sisufTavis uzrunvelyofa.

samTomopovebiT kompaniebs naklebi winaaRmde-

goba SexvdebaT  adgilobrivi mosaxleobis mxridan, 

Tu isini adreul etapze uzrunvelyofen konsul-

taciebs im TemebTan, romlebic eqcevian proeqtis 

socialuri, ekonomikuri da garemosdacviTi ze-

moqmedebis qveS. adgilobrivi Temebi ufro metad 

keTilganwyobilni iqnebian maT mezoblad mimdinare 

samTomopovebiTi samuSaoebis mimarT, Tu ecodinebaT, 

ra sargebels miiReben isini (maT Soris, SesaZlo 

zianis miyenebis SemTxvevaSi zaralis anazRaureba) 

am samuSaoebis Sedegad da Tu iqneba gaTvaliswineb-

uli maTi interesebi gadawyvetilebis adreul 

etapze. licenziis mflobelma adamianTa jgufisT-

vis unda moamzados kiTxvari, SeimuSaos mTavari 

mesiji gasageb enaze, romelic ar iqneba gadat-

virTuli teqnikuri terminologiiT. mosaxleobis 

informireba unda moxdes xalxTan uSualo kon-

taqtiT, saganmanaTleblo Sexvedrebis, broSurebis 

saSualebiT, reagirebiT Semosul saCivrebze da wi-

nadadebebze. biznes reputaciis gasaumjobeseblad 

operatorma unda gaanawilos miRebuli informa-

cia da Seiswavlos yvela dasmuli kiTxva. Temebis 

problemebis mosagvareblad mniSvnelovania maTi 

monawileoba infrastruqturis ganviTarebaSi im 

teritoriebze, sadac mimdinareobs samTomopovebiTi 

samuSaoebi,Aadgilobrivi mosaxleobis samuSao ad-

gilebiT uzrunvelyofa da a. S. [4].

ganxiluli publikaciebis [2, 3] analizis  safuZ-

velze, samTomopovebiTi samuSaoebis bunebasa da so-

cialur garemoze mavne zemoqmedebis Sesamcireblad zemoqmedebis Sesamcireblad 

saWiro iqneba: saWiro iqneba: 

_ radgan mZime liTonebis gemoT, suniT an 

TvaliT aRmoCena SeuZlebelia, Zalian Znelia maTgan 

wylis gawmenda. amdenad sasurvelia iseTi wylis 

gamoyeneba, romelic absoluturad sufTaa. amisaT-

vis SeiZleba wvimis wylis Semkrebi sistemis mowy-

oba. niadagi unda gavxadoT ph neitraluri, vinaidan 

mZime liTonebi aqtiurdebian ph-is dabali donis 

pirobebSi, unda gaizardos misi done. umartivesi 

gzaa niadagis carciT damuSaveba;     

_ niadagis, wylisa da haeris dabinZurebis 

Tavidan asacileblad narCenebis marTvis gegmebSi 

unda ganisazRvros samTomopovebiTi saqmianobiT 

warmoqmnili narCenebis obieqtebis ganTavsebis geg-

ma, raTa ar moxvdes maTi ganTavseba miwis zeda-

pirze (maT Soris dasaxlebaSi). gamokvleuli iq-

nas miwisqveS misi ganTavsebis SesaZlebloba Tu 

es ekonomiurad gamarTlebuli da garemosdacviTi 

TvalsazrisiT usafrTxoa; 

_ garemosa da adamianis janmrTelobaze aseTi 

narCenebis ganTavsebis SesaZlo uaryofiTi zemoq-

medebisa da im prevenciuli zomebis aRwera, rom-

lebic miRebuli unda iqnas garemosdacviTi zemoq-

medebis Sesamcireblad sabados eqspluataciisa da 

daxurvis Semdgom etapze;

_ zedapiruli Camonadenebis (wvimisa da gamdnari 

Tovlis wyali, nakaduli, ru) Sekaveba da acileba 

wiaRiseulis mopovebis ubnebidan zeda biefSi je-

birebis aSenebis saSualebiT. am gziT SesaZlebelia 

madansa da fuW qanebTan kontaqtis Sedegad wylis 

dabinZurebis Tavidan acileba;

_ madnis damuSavebisTvis gamoyenebuli wylis 

xelaxla gamoyeneba gasawmendi wylis moculobis 

Sesamcireblad; 

_ samTomopovebiT ubanze naleqebis Sedegad war-

moqmnili gamonaJoni wylebis Sekreba safenebisa da 

milebis saSualebiT da maTi mimarTva kudsacavebi-

saken,  miwisqveSa wylebSi potenciurad dabinZure-

buli wylis moxvedris an am ubnidan aseTi wylis 

gadinebis Tavidan asacileblad; 

_ fuWi qanebisa da madnis grovaze safenebis 

dageba, atmosferul naleqebTan maTi SesaZlo kon-

taqtisa da miwisqveSa wylebis dabinZurebis Tavidan 

asacileblad; 

_ samTomopovebiTi samuSaoebis Sedegad warmo-

qmnili fuWi qanebis Cabruneba gamonamuSevrebSi im 

SemTxvevaSi, Tu es ekonomikurad gamarTlebuli da 

garemosdacviTi TvalsazrisiT usafrTxoa;

_ moWrili niadagis nayofieri fenis adgilze 

dabruneba sanayaros daxurvis Semdeg. im SemTxvevaSi, 
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Tu es praqtikulad ganuxorcielebelia,  misi gam-

oyeneba sxva teritoriaze;

_  sasargeblo wiaRiseulis  gadamuSavebisaT-

vis naklebad saxifaTo nivTierebebis gamoyeneba; 

_ mkacri kontroli manganumis madnis mamdidre-

beli sawarmos mowyobisa da eqspluataciis pro-

eqtis [7] moTxovnaTa aRsrulebaze. 

garemos dabinZurebis gamo Seqmnili krizisuli 

situaciebis erT-erT mizezad saxeldeba mecnierebi-

sa da teqnikis miRwevebis gamouyenebloba. kavka-

siis, kerZod, saqarTvelos teritoriaze mcxovrebi 

qarTveli tomebis ZiriTad sameurneo saqmianobas, 

jer kidev Zveli welTaRricxvis VI – XII sau-

kuneebSi, samTo warmoeba, sasargeblo wiaRiseulis 

mopoveba, misi gadamuSaveba warmoadgenda [8]. am 

mdidar tradiciebs dResac warmatebiT agrZelebs 

postsabWour sivrceSi odiTgan gamorCeuli, qar-

Tuli samTo-teqnikuri da samecniero sazogadoeba. 

amasTan dakavSirebiT, kargi iqneboda sainvesticio 

xelSekrulebaSive iqnas Cadebuli punqti, rome-lic 

valdebuls gaxdida investors, gamoiyenos Cveni 

qveynis, Sesabamisi dargis samecniero dawesebule-

bebis miRwevebi, gaaformos xelSekrulebebi maTTan 

ama Tu im teqnologiuri procesis srulyofis da 

garemosdacviTi sakiTxebis gadawyvetis mizniT. 
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ХИМШИАШВИЛИ Л.И. 
ПРОБЛЕМЫ  ВОЗДЕЙСТВИЯ  
ГОРНОДОБЫВАЮЩИХ  РАБОТ  НА  ПРИРОДУ 
И  СОЦИАЛЬНУЮ  СРЕДУ  И  МЕРОПРИЯТИЯ  
ДЛЯ  ИХ  РЕШЕНИЯ  

   
АННОТАЦИЯ. В статье приводится обзор 

воздействия работ основных горно-добывающих 
компаний Грузии на природу и социальную среду. 
Дается анализ их вредного воздействия в условиях 
безответственной добычи и переработки ископае-
мых. Названы причины загрязнения окружающей 
среды и меры по их минимизации. Этого можно 
достигнуть повышением информативности насе-
ления, живущего в этих местах и непосредствен-
ным контактом с ними, при помощи просветитель-
ных встреч и брошюр, своевременного реагирова-
ния на их предложения и жалобы. Для улучшения 
бизнес-репутации, оператор должен распределить 
полученную информацию и изучить все задавае-
мые вопросы. Для решения этих вопросов боль-
шое значение имеет участие местного населения 
в развитии инфраструктуры той территории, где 
происходят горнодобывающие работы. Весьма 
значительно исследование вопросов лучшего ис-
пользования подземных пространств для нашей 
гористой страны. Поставлен вопрос о восстановле-
нии тесных связей между наукой и производством, 
что обеспечило бы более успешное решения этих 
вопросов.

  
КЛЮЧЕВЫЕ СЛОВА: горнодобывающее, при-

рода, социальная среда, загрязнение, вода и воз-
дух, рекултивация, информирование.    

KHIMSHIASHVILI  L.
PROBLEMS  OF  IMPACT  OF  MINING  
WORKS  ON  NATURE  AND  THE      SOCIAL  
ENVIRONMENT  AND  MEASURES  OF  THEIR  
SOLUTIONS

   
ABSTRACT. The article gives an overview of the 

impact of the work of the main mining companies 
on the nature and social environment of Georgia. An 
analysis of their harmful effects under conditions of 
irresponsible mining and processing of the fossil is 
given. The causes of pollution the environment and 
measure their minimization are named. This can be 
achieved by increasing information awareness of the 
people living in these places and direct contact with 
the help of educational meetings and booklets, a 
timely response to their suggestions and complaints. 
To improve business reputation, the operator must 
distribute received information and study all the 
questions raised. To solve these issues the participation 
of the local population in the development of 
infrastructures at the territory where the mining works 
will pass is of great importance. It is very important 
to study the issues of the best use of underground 
spaces for our mountainous country. The question 
is raised about restoring close ties between science 
and production, which would ensure more successful 
solution of these issues.

KEY WORDS: mining, nature, social environment, 
pollution, water and air, remediation, informing.
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anotacia. anotacia. naSromSi aRniSnulia, rom Ria naSromSi aRniSnulia, rom Ria 

wesiT sabadoTa damuSavebisas an miwisqveSa nage-wesiT sabadoTa damuSavebisas an miwisqveSa nage-

bobebis mSeneblobisas samecniero-teqnikuri bobebis mSeneblobisas samecniero-teqnikuri 

gadawyvetebi moicaven karieris, qvabulis da tran-gadawyvetebi moicaven karieris, qvabulis da tran-

Seis kedlebis mdgradobis uzrunvelyofas saSiSi Seis kedlebis mdgradobis uzrunvelyofas saSiSi 

procesebisagan, romlebic warmodgenilia samTo qa-procesebisagan, romlebic warmodgenilia samTo qa-

nebis masis daZvriT sakuTari wonis an sxvadasxva nebis masis daZvriT sakuTari wonis an sxvadasxva 

zemoqmedebiT (hidrostatikuri, vibraciuli, seis-zemoqmedebiT (hidrostatikuri, vibraciuli, seis-

muri da sxv.). ganxilulia Zvradi ferdos adgil-muri da sxv.). ganxilulia Zvradi ferdos adgil-

obrivi mdgradobis Sefasebis wriulcilindruli obrivi mdgradobis Sefasebis wriulcilindruli 

meTodi gruntis wylebis hidrostatikuri wnevis meTodi gruntis wylebis hidrostatikuri wnevis 

zemoqmedebis gaTvaliswinebiT. mocemulia fer-zemoqmedebis gaTvaliswinebiT. mocemulia fer-

dos mdgradobis dos mdgradobis kst   st   koeficientis Sefasebis gaan-koeficientis Sefasebis gaan-

gariSebis algoriTmi gruntis wylebis hidrosta-gariSebis algoriTmi gruntis wylebis hidrosta-

tikuri wnevis zemoqmedebis gaTvaliswinebiT da tikuri wnevis zemoqmedebis gaTvaliswinebiT da 

gaangariSebis Sedegebi.gaangariSebis Sedegebi.

sakvanZo sityvebi:sakvanZo sityvebi:  Zvradi ferdo, adgi-Zvradi ferdo, adgi-

lobrivi mdgradobis Sefaseba, wriulcilindruli lobrivi mdgradobis Sefaseba, wriulcilindruli 

meTodi, mdgradobis maragis koeficienti, gruntis meTodi, mdgradobis maragis koeficienti, gruntis 

wylebis hidrostatikuri wneva, gaangariSebis al-wylebis hidrostatikuri wneva, gaangariSebis al-

goriTmi.

karierebis, agreTve Ria wesiT miwisqveSa nagebo-

bebis daproeqtebisas amonaRebis ferdos kedlebis 

mdgradobis uzrunvelyofa, gruntis sruli da-

muSavebis procesSi da Semdgom periodSi, umniS-

vnelovanes amocanas warmoadgens. ferdos mdgra-

dobis uecari dakargvis gamo, avariebis Sedegebis 

simZime mkveTrad matulobs.  aRniSnul  situaciaSi,  

rogorc  msoflio  praqtika gviCvenebs, karieris 

an qvabulis (tranSeis) daproeqtebisas daSvebuli 

Secdomebi mniSvnelovnad aferxeben samTo-samSene-

blo samuSaoebis warmoebas, calkeul SemTxvevebSi 

SesaZloa gamoiwvion obieqtebis ngreva, Tanmxlebi 

masiuri tramvebiT da ekonomiuri zaraliT [1, 2, 3].

mdgradobis dakargvis mizezebi mravali saxisaa. 

maTgan ZiriTadia:

- ferdos mocelva, rodesac is imyofeba 

zRvrulTan miaxloebul mdgomareobaSi;

- zedmetad cicabo ferdos mowyoba;

- ferdoze gareSe datvirTvebis gazrda 

nagebobebis ganTavsebis gamo;

- gruntis kuTri wonis Secvla (gazrda 

damatebiTi datenianebisas, an piriqiT, 

Semcireba wylis Semativtivebeli 

zemoqmedebis gamo);

- gadaadgilebisadmi gruntis winaaRmdegobis 

Semcireba Warbtenianobis an sxva mizezebis 

gamo;

uak 622.271 : 624.134.2

akad. doqtori T. fircxalava

ferdos mdgradobis gaangariSeba gruntis wylebis 

filtraciuli nakadis hidrostatikuri wnevis zemoqmedebis 

gaTvaliswinebiT

- filtraciuli wylis hidrodinamikuri 

wnevis gamovlena;

- gruntis meqanikuri saangariSo 

maxasiaTeblebis gansazRvrisas daSvebuli 

Secdomebi;

- transportis moZraobisas dinamikuri 

zemoqmedebebi (SenjRreva, vibraciebi, 

dartymebi);

- seismuri zemoqmedeba. 

xSir SemTxvevaSi ferdos mdgradobis darRveva 

SeiZleba iyos ramdenime mizezis erToblivi zemo-

qmedebis Sedegi. maTi prognozi SesaZlebelia sain-

Jinro-geologiuri pirobebis mTliani kompleqsis 

dawvrilebiTi analizis safuZvelze. meore mxriv, 

sirTuleebs vawydebiT gruntis meqanikuri maxasi-

aTeblebis gansazRvrisas. xSirad grunts vizualu-

rad erTgvarovan SreSic ki aRmoaCndeba simtki-

cis anizotropia. amis garda, sainJinro-geologi-

uri saZiebo samuSaoebis Catarebis dros ferdos 

gruntis Camomcoci prizmis dacurebis zedapiris 

forma da masivSi misi ganlagebis adgili ucnobia. 

aRniSnuli da sxva faqtorebi ki aucileblad unda 

iqnan gaTvaliswinebuli ferdos mdgradobis gaan-

gariSebis dros.

aRniSnuli problemis Seswavlas mniSvnelovani 

yuradReba eqceva gr. wulukiZis saxelobis samTo 

institutSi [3, 4, 5]. dResdReobiT arsebobs 

mravali (150) meTodika, romelTa meSveobiT 

SeiZleba amoixsnas ferdos mdgradobis amocana 

[6]. ferdos mdgradobis gaangariSebis yvela meTodi 

efuZneba zRvruli wonasworobis Teorias, romelic 

ganixilavs gruntis masivis zRvrulad daZabul 

mdgomareobas. zRvruli wonasworobis meTodiT 

ferdos mdgradobis Sefaseba xdeba  mdgradobis 

koeficientis kst 
gamoTvliT [4]. kst koeficientis 

mniSvneloba warmoadgens ricxvs, romelzec unda 

gaiyos gruntis simtkicis amosavali maxasiaTeblebi 

tg   da C, raTa dacurebis zedapiriT Semofargluli 

ferdos Camomcoci prizmis masivi movides 

zRvrul wonasworobis mdgomareobaSi. sxvagvarad, 

n normaluri da max  maqsimaluri mxebi Zabvebis 

Tanafardoba unda akmayofilebdes gruntebis 

meqanikis kuloni-moris pirobas

 

max = n tg I + CI ,                                             (1)

sadac I = arc tg(tg )/ N
stk  da CI = C/ N

stk   aris 
Sesabamisad gruntis Siga xaxunis kuTxe da kuTri 

SeWidulebis kritikuli mniSvnelobebi, romlis 
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drosac xdeba ferdos Camomcoci prizmis masivis 

daZvra. 
N
stk  aris mdgradobis maragis koeficientis 

normatiuli mniSvneloba, romlis gansazRvris wesi 

reglamentirebulia moqmedi standartebiT [  
2.02.01-83,  22-02-2003,  2.02.02-85].   

Camomcoci prizmis dacurebis zedapiris forma 

da masivSi misi ganlagebis adgili damokidebulia 

mraval faqtorze, maT Soris Sreobriobaze, napra-

lianobaze, teqtonikur rRvevebze da ferdoSi maTi 

elementebis ganTavsebaze, qanebis meqanikur maxasi-

aTeblebze, ferdos daxris kuTxeze da simaRleze. 

Camoqceuli ferdos da ferdobebis Seswavlis 

msoflio gamocdilebis safuZvelze dadgenilia, 

rom gruntis masivis gadaadgilebis traeqtoria 

erTgvarovan SeWidul qanebSi uaxlovdeba wriul-

cilindruls, fxvier qanebSi ki – wrfivs [1, 2]. 

amonaRebis ferdos mdgradobis gaangariSeba, wri-

ulcilindruli meTodis sxvadasxva xerxis gamoiy-

enebiT, farTod gavrcelebulia mTeli msoflios 

samSeneblo praqtikaSi. AaRniSnulis gamo, mas gaaC-

nia mravali dasaxeleba: nakveTurebis Sveduri meTo-

di; fileniusis meTodi; tercagis meTodi; terca-

gi-kreis meTodi; petersonis meTodi; vertikaluri 

elementebis meTodi; ivanov-teiloris meTodi; sven 

gultenis meTodi da sxv. [7]. 

meTodis arsi mdgomareobs ferdos Zvradi masi-

vis dacurebis zedapiris wiris simrudis centris 

Omin (ix. nax. 1, a, wertili O) adgilmdebareobis 

grafoanalizuri an ricxviTi meTodiT gansazRvraSi, 

romelsac Seesabameba ferdos kst mdgradobis koe-

ficientis minimaluri mniSvneloba  [4]. amas-

Tanave xdeba gruntebis meqanikis brtyeli amocanis 

amoxsna, e. i. gaangariSebisas ganixileba usasrulo 

ferdos 1 m siganis nawili. 

ABC Camomcoci prizma iyofa ramdenime Ai 

– farTobis mqone nakveTurad. dayofis xasiaTi 

dgindeba gruntis monakveTis araerTgvarovnebisa 

da amonaRebis ferdos profilis gaTvaliswinebiT 

iseTnairad, rom Camomcocvi sxeulis fuZis L 
rkalis monakveTis  i-uri  li elementis farglebSi 

gruntis simtkicis maxasiaTeblebi i (Sida xaxunis 

kuTxe, grad) da ci (kuTri SeWidulobis zRvruli 

mniSvneloba, kpa) inarCuneben mudmiv mniSvnelobebs.  

nakveTurebs Soris vertikalur sibrtyeebSi 

urTierTqmedebis Zalebi mxedvelobaSi ar miiReba. 

gruntis wona Qi  ferdos i-uri   nakveTurSi iSleba 

or mdgenelad mxebi ( i), mimarTuli srialis 

wiris Tanxvedrilad da normaluri (Ni), mxebi 
Zalvebis  Tarazulad. saWiroebis SemTxvevaSi 

gasaTvaliswinebelia sxva zemoqmedebebic.

nax. 1. amonaRebis ferdos mdgradobis saangariSo sqema srialis wriulcilindruli zedapirebis nax. 1. amonaRebis ferdos mdgradobis saangariSo sqema srialis wriulcilindruli zedapirebis 

meTodis gamoyenebis SemTxvevaSi: a – mSrali gruntis dros; b – miwisqveSa wylebis gavlenis meTodis gamoyenebis SemTxvevaSi: a – mSrali gruntis dros; b – miwisqveSa wylebis gavlenis 

gaTvaliswinebiT; WL WL – depresiuli mrudi (waterline) waterline)  

gaangariSebisas mxedvelobaSi miiReba Semdegi 

ZiriTadi parametrebi: 

gruntis fizikur-meqanikuri Tvisebebi (  –kuTri 
wona, kn/m3 ;  – Siga xaxunis kuTxe, grad; ci – kuTri 
SeWiduleba, kpa); ferdos geometriuli parametrebi 

(H – ferdos simaRle, m; Ai – nakveTuris farTobi, m2; 
li – srialis mrudwiris i-uri monakveTis sigrZe, m); 
Zalovani parametrebi (Qi – nakveTuris simZimis Zala, 

kn/m; Ti – Zvris Zala, kn/m; Ni – Semakavebeli Zala, kn/m; 

Fi – xaxunis Zala, kn/m). 

mdgradobis kst -koeficientis iangariSeba for-

muliT [4, 5]

                                            

                                                  

                  (2)

                     
gaangariSebis safuZvelze miRebuli - fer-

dos mdgradobis  koeficientis minimaluri mniS-

vneloba unda Sedardes Sesabamis -s normati-

ul mniSvnelobas, romelic miiReba normatiuli 

rekomendaciebis safuZvelze [8 – 12]. rodesac  

 maSin, SerCeuli ferdos Zvradi masivis 

SesaZlo dacurebis zedapiris wiris simrudis Omin 

centris mimarT, gruntis masivis mdgradoba uzrun-

velyofilia.
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im SemTxvevaSi, rodesac ferdos qanebis masivSi 

miwisqveSa wylebis done WL (ix. nax. 1, b) ganlage-

bulia ferdos Ziris niSnulze maRla, warmoiqmneba 

filtraciuli nakadi, romelic gamodis zedapirze 

da iwvevs ferdos mdgradobis Semcirebas [8, 13]. 

depresiuli zedapiris profilis ageba SeiZleba 

naSromSi [14] mocemuli meTodikis mixedviT.

gruntis hidrostatikuri Setivtiveba amcirebs 

ferdos mcoci prizmis dacurebis zedapiris 

winaRobas Zvrisadmi. garda aRniSnulisa, gruntis 

wylebi ferdos Zvradi masivis saSiSi dacurebis 

zedapirs gaglesaven da amcireben xaxunis Zalebs. 

gruntis forebSi wylis wnevis u gazrdiT,  (  – 
u) sxvaobis sidide SeiZleba nulis toli gaxdes, 

da maSin gruntis Zvris winaRoba  ganisazRvreba 
mxolod C-SeWidulobiT. movlenis arsi kargad 

Cans Zvris gantolebidan

 = (  - u) tg   + C.                      (3)
ferdos mdgradobis Sefasebisas varaudoben, rom 

miwisqveSa wylebis filtraciuli nakadis erTobli-

vi zemoqmedeba ferdos masivze vlindeba ekvivalen-

turi hidrostatikuri D-wnevis saxiT, romelic mo-

qmedes ferdos mcocavi prizmis SesaZlo dacurebis 

zedapirze normalis mimarTulebiT [15]. ese igi, 

ferdos zedapirze gruntis nawilakis wonasworo-

bis ganxilvisas Ai – nakveTuris Ni – Semkavebel 

Zalas  unda gamoakldes D-wnevis Sesabamisi Di i-
uri mdgeneli. 

zemoTqmulis gaTvaliswinebiT, formula (2) 

SeiZleba Caiweros Semdegi saxiT

sadac  Di aris hidrostatikuri wneva ferdos 
mcocavi prizmis i-ur blokSi.

  (4)

ferdos mcocavi prizmis i-ur blokisaTvis Di - 
hidrostatikuri wnevis mniSvneloba ganisazRvreba 

formuliT [15]

Di  = w h
sS wi li ,                (5)

sadac w aris wylis moculobiTi wona, kn/m3; h
sS wi – 

gawylovanebul  i-ur nakveTurSi saSualo manZili 

srialis zedapiridan depresiul mrudamde, m; li – 
gawylovanebul i-ur nakveTurSi ferdos gruntis 

mcocavi prizmis monakveTis sigrZe, m.

magaliTi. magaliTi. ganisazRvros ferdos Zvradi gruntis 

masivis mdgradobis koeficientis minimaluri 

mniSvneloba 
  

miwisqveSa wylebis filtraciis 

gaTvaliswinebiT: ferdos simaRle  = 11 m, daxris 
kuTxe  = 400;  grunti warmodgenilia TixnarebiT: c 

= 40kpa;  = 200 da kuTri woniT  = 19 kn/m3;  =1,2; 

ferdos qanebis masivSi miwisqveSa wylebis done WL 
ganlagebulia 3,5 m siRrmeze. 

 saWiroa Sefasdes ferdos mdgradoba.

cxrili 1

ferdos mdgradobis gaangariSebis Sedegebi

# Ai ,

m2

Qi,

kn/m

Ti ,

kn/m

Ni ,

kn/m

Fi = 

(Ni  - Di )tg i,

kn/m

ci li ,

kn/m

1.  6,3 108 96 49 14 220

2. 19,5 261 185 185 21 168

3. 27,1 363 182 314 45 144

4. 30,0 374 116 356 53 128

5. 27,2 187 29,3 185 1,8 120

6. 15,1 135 -2,4 135 1,8 120

7. 9,2 86 -17,9 85 0 120

                            Ti =  588                              Fi = 137        ci li=1020

 cxrilSi 1 mocemuli Sedegebis gaTvaliswinebiT formula (4)-T ganisazRvreba 
 
-is mniSvneloba

 
= (137 + 1020)/588 = 1,97 > =1,2 .
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 radgan    magaliTSi ganxiluli 

ferdo akmayofilebs mdgradobis pirobas.

 warmodgenili Sedegebi SeiZleba 

gaTvaliswinebul iqnes saqarTvelos teritoriaze 

karierebis da Ria wesiT miwisqveSa nagebobebis 

mSeneblobisas amonaRebis ferdos elementebis 

daproeqtebis praqtikaSi.
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ПИРЦХАЛАВА Т.Г.
РАСЧЕТ УСТОЙЧИВОСТИ ОТКОСОВ С 
УЧЕТОМ ВЛИЯНИЯ ГИДРОСТАТИЧЕСКОГО 
ДАВЛЕНИЯ ФИЛЬТРАЦИОННОГО ПОТОКА 
ГРУНТОВЫХ ВОД 

 
АННОТАЦИЯ. В работе показано, что при 

открытой разработке месторождений или строи-
тельстве подземных сооружений открытым спо-
собом научно-техническое сопровождение вклю-
чают технические решения по обеспечению 
устойчивости стенок откосов карьеров, котлова-
нов и траншей от опасных склоновых процессов, 
представляющих собой смешение масс горных 
пород под действием собственного веса и раз-
личных воздействий (гидродинамического, ви-
брационного, сейсмического и др.). Рассмотрен 
алгоритм оценки местной устойчивости обваль-
ных откосов методом круглоцилиндрической по-
верхности скольжения с учетом влияния гидро-
статического давления фильтрационного потока 
грунтовых вод по оценки местной устойчивости 
и приведены результаты расчета коэффициента 
устойчивости  откоса kst с  учетом означенного 
фактора.

КЛЮЧЕВЫЕ СЛОВА: обвальные откосы, оцен-
ка местной устойчивости, метод круглоцилиндри-
ческой поверхности скольжения, коэффициент 
устойчивости откоса, гидростатическое давление 
фильтрационного потока грунтовых вод, алгоритм 
расчета.

PIRTSKHALAVA T.
CALCULATION OF SLOPE STABILITY TAKING 
INTO ACCOUNT THE INFLUENCE OF 
HYDROSTATIC PRESSURE FILTRATION OF THE 
GROUNDWATER FLOW 

ABSTRACT. The  paper shows that in the 
open development of deposits or construction of 
underground facilities by open method, scientific 
and technical support includes technical solutions 
to ensure the stability of the walls of the slopes of 
quarries, pits and trenches from dangerous slope 
processes, which are a mixture of rock masses 
under the influence of its own weight and various 
effects (hydrodynamic, vibration, seismic, etc.). 
The algorithm of estimation of local stability of 
dump slopes taking into account the influence of 
hydrostatic pressure of the filtration flow of ground 
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uak  622. 793. 831

akad. doqtori l. ximSiaSvili,  m. basilaZe,  n. WiRlaZe

tyibuli-Saoris qvanaxSiris sabadoze aerodinamikuri 

gamovlenebis prognozis meTodikis SemuSaveba

anotacia. statiaSi gaanalizebulia qvanax-statiaSi gaanalizebulia qvanax-

Siris cnobili auzebis moqmed Saxtebze momxdari Siris cnobili auzebis moqmed Saxtebze momxdari 

avariuli SemTxvevebis ZiriTadi gamomwvevi mizezebi. 

cal-calkea ganxiluli samTo dartymis, qanis, nax-cal-calkea ganxiluli samTo dartymis, qanis, nax-

Siris an gazis uecariSiris an gazis uecari  gamotyorcnis, afeTqebebis, nax-gamotyorcnis, afeTqebebis, nax-

Siris TviTaalebisa da xanZrebisSiris TviTaalebisa da xanZrebis winaswari niSnebi. 
mocemulia tyibuli-Saoris sabados SaxtebSi aero-mocemulia tyibuli-Saoris sabados SaxtebSi aero-

dinamikuri gamovlenebis prognozirebis optimaluri dinamikuri gamovlenebis prognozirebis optimaluri 

meTodikis SemuSavebis gzebi. am sabadoze, garda bur-SemuSavebis gzebi. am sabadoze, garda bur-

Rvis wvrilmanis gamosavlianobis da wyalnajerobis Rvis wvrilmanis gamosavlianobis da wyalnajerobis 

mixedviT samTo dartymis saSiSroebismixedviT samTo dartymis saSiSroebis kategoriebis 
gansazRvris rekomendebuli meTodisa, yuradReba gansazRvris rekomendebuli meTodisa, yuradReba 

eqceva naxSiris fenis daxris kuTxes,fenis daxris kuTxes, TviTgaxurebis 
maqsimalur temperaturas, fenisa da gverdiTi qa-maqsimalur temperaturas, fenisa da gverdiTi qa-

nebis fizikur-meqanikur Tvisebebs, sawmendi sangre-nebis fizikur-meqanikur Tvisebebs, sawmendi sangre-

vis daSorebis manZils teqtonikur aSlilobamde da vis daSorebis manZils teqtonikur aSlilobamde da 

aerodinamikuri gamovlenebis TiToeuli saxeobis aerodinamikuri gamovlenebis TiToeuli saxeobis 

gamafrTxilebel winaswar niSnebs. rekomendebulia gamafrTxilebel winaswar niSnebs. rekomendebulia 

mraval-faqtoruli regresiuli analizis gamoyeneba 

Saxtebis daproeqtebis stadiaze.

sakvanZo sityvebi:  aerodinamikuri gamov-

lena, samTolena, samTo dartyma, airisdartyma, airis gamotyorcna, mimdinare 
prognozi, burRva, kameruli sistema, winaswariprognozi, burRva, kameruli sistema, winaswari    niS-
nebi, mudmivi kontroli.

SaxtebSi, samTo samuSaoTa warmoebisas, adgili 

aqvs sxvadasxva aerodinamikur gamovlenebs: naxSiris, 

qanisa da airis uecar gamotyorcnas, samTo dartymas, 

naxSiris fenebis sangrevispira nawilis gamownexas, 

naxSiris gamownevas, iatakis qanebis uecar amoburc-

vas samTo gamonamuSevrebSi, naxSirisa da samTo qa-

nebis Camoqcevas, gverdiTi qanebis Camococebas fenis 
cicabo daxris dros, airis sufliarul  gamoyofas. 

am gamovlenaTa saimedo prognozisaTvis saWiroa 

maTi bunebisa da meqanizmis codna. mniSvnelovania 

agreTve, am gamovlenaTa gamafrTxilebeli da winas-

wari niSnebis gaTvaliswineba. 

naxSiris meTanSemcveli fenebis damuSavebisas 

saSiSi situaciebis Sesafaseblad  avtorebis  mier 

[1, 2] ganxiluli  da gaanalizebuli  iqna naxSiris 

cnobili auzebis (kuzbasis, peCoris, aRm. donbasis, 

uralisa da Soreuli  aRmosavleTis)  SaxtebSi  

(113 Saxti)  momxdari  avariebi  da incidentebi. 

analizma aCvena, rom yvela SaxtSi 5 saSiSi lokal-

uri ubani arsebobs, romelTa teritoriebzec xdeba 

avariebi (qanis, naxSiris an gazis uecari gamotyor-

cna, samTo dartyma, naxSiris TviTaaleba, afeTqebebi 

da sxva incidentebi), esenia: lavebis gamonamuSe-

vari sivrce;  mosamzadebeli  gvirabebis  sangreve-

bi; mosamzadebeli gvirabis gamonamuSevari sivrce, 

romliTac moZraobs meTanhaeris narevi gamwovi 

WaburRilebisken; ventilatorebTan mimdebare gvira-

bebi, romlebic axdenen am narevis gawovas lavebis 

gamomuSavebuli sivrcidan. naxSiris TviTaaleba xde-

ba sam adgilze: namuSevar sivrceSi, fenovan gamonamu-

SevrebSi datovebul mTelanebSi an naxSiris dastebSi, 

savele gamonamuSevrebSi, cicabo fenebis gadakveTis 

adgilze. xSirad TviTgaxureba da aaleba xdeba sawy-

obSi  naxSiris didi xniT Senaxvisas, terikonikebze 

da qanis sanayaroebze, samTo masaSi, rodesac organul 

nivTierebaTa Semcveloba 10 %-s aRemateba. naxSiris 

TviTaalebaze zegavlenas axdens sabados geologi-

uri Tavisebureba _ fenis daxris kuTxe (25 0 –ze 

qveviT, naklebad saSiSi, 25-500  _ SedarebiT saSiSi, 

500  _ ze zeviT _ saSiSi) da fenis sisqe  (2 m-ze 

qveviT naklebad saSiSi, 2 – 3,5 m _ SedarebiT saSiSi, 

3,5-ze zeviT _ saSiSi).

qvanaxSiris sabadoTa miwisqveSa damuSavebisas 

yvelaze saSiS sawarmoo faqtorebs ganekuTvnebian: 

samTo masividan gamonamuSevar sivrceSi meTanis gam-

oyofa da afeTqebasaSiSi narevis formireba meTa-

nis Saxtis haerTan Serevis dros, agreTve, naxSiris 

TviTaaleba. TviTaalebis saSiSroebas zrdis: daax-

loebuli fenebis damuSaveba, Tu isini warmoqmnian 

Camoqcevis erTian zonas; fenis WerSi naxSiris ara-

muSa Sris an naxSiriani qanebis arseboba; aramdgra-

di naxSiris fena da gverdiTi qanebi; Camoqceuli 

qanebis susti Semkvriveba; mcire siRrme zedapiri-

dan; dabali meTanSemcveloba da a.S. meTanisa da 

haeris narevis afeTqebebi, rogorc mosamzadebel 

gvirabebSi, ise gamonamuSevar sivrceSi, warmoiSoba 

haeris xarjis ukmarisobis gamo gauTvaliswinebe-

li situaciebis warmoqmnis dros (magaliTad, jer 

TviTaaleba gamonamuSevar sivrceSi da mere gazis 

afeTqeba kameris TaRis Camoqcevisas, dagazianebul 

gvirabSi eleqtrokabelis aaleba da sxv.).         

samTo dartymebTan da gamotyorcnebTan brZola, 

saerTod, xorcieldeba konturispira masivis daZ-

abuli mdgomareobis dawevis mimar-TulebiT, samTo 
wnevis marTvis da qanebis Tvisebebis Secvlis gziT. 

am mizniT SeiZleba gamoiyos Semdegi ZiriTadi 

meTodebi: 

_ teqnologiuri meTodebiteqnologiuri meTodebi - damuSavebis spe-

water by the method of circular cylindrical sliding 
surfaces is considered and the results of calculation 
of slope stability coefficient taking into account the 
mentioned factor are given.

KEY WORDS: precipitous slopes; evaluation of 

local stability; method circular cylindrical sliding 
surface; the coefficient of stability of the slope; the 
hydrostatic pressure filtration of the groundwater 
flow; calculation algorithm.
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cialuri sistemebis da wesis gamoyeneba, ris drosac 

ar xdeba daZabulobis mniSvnelovani koncentracia, 

gaSiSvlebuli farTobis maqsimalurad SesaZlo 

Semcireba, teqtonikuri aSlilobebis da mezobeli 

gvirabebis sayrdeni wnevis zonebis gaTvaliswineba, 

gvirabebis specialuri kveTebis gamoyeneba da sxva.

_ komufleturi afeTqeba _ komufleturi afeTqeba _ Siga moqmedebis mux-

tis afeTqeba qanebis gamotyorcnis gareSe. masivSi 

bzarebis gaCenis Sedegad mniSvnelovnad mcirdeba 

misi simtkice da drekadoba, rac qanebis damuSavebis 

process aadvilebs. 

_ ganmtvirTavi xvrelis organizebaganmtvirTavi xvrelis organizeba _ xdeba 

sangrevSi an samTo  gamonamuSevris kedlebSi qa-

nebis Wris an WaburRilebis rigis burRvis gziT 

maT Soris mTelanebis datovebis gareSe. warmoqm-

nili xvreli samTo masivs deformirebis saSuale-

bas aZlevs, rac masivSi dagrovil  drekad energias 

amcirebs da Sedegad, dabla swevs masivis daZabul  

mdgomareobas am zonaSi. 

_ samTo qanebis datenianebasamTo qanebis datenianeba _ xorcieldeba  

dartymasaSiS  masivSi wylis winaswari WirxniT. xs-

nari, napralebSi moxvedrisas, ganapirobebs ra gapo-

bis efeqts, maT Semdgom ganviTarebas axdens. Tumca 

daZabul samTo masivs, rogorc wesi, ar gaaCnia Ria 

napralebi da wylis SeRweva masSi praqtikulad 

SeuZlebelia. am SemTxvevaSi iyeneben qanebis hidror-

Rvevas Wirxvnis Zalze maRali  wnevis xarjze.

mocemuli meTodis gamoyeneba SesaZlebelia mx-

olod Sreobriv masivSi,

magaliTad, naxSiris fenis da gverdiTi qanebis 

kontaqtis adgilebSi. 

samTo dartymebi naxSiris SaxtebSi Tavisi 

gamovlenis simZlavris da Sedegebis mixedviT 

Semdegnairad iyofa: TviT samTo dartyma, mikrod-

artymebi, biZgebi, gamosrola, samTo dartyma fenis 

iatakis  rRveviT da teqtonikuri dartymebi.  fe-
nis dartymis saSiSroebis winaswar niSnebad iT-

vleba biZgebi da mikrodartymebi amomRebi manqa-

nebis da momngrevi CaquCebis muSaobisas, sawmend  
da mosamzadebel gvirabebSi Spurebis burRvis da 

saamfeTqeblo samuSaoebis warmoebis dros. winas-

wari niSnebis intensiuroba izrdeba damuSavebis 

siRrmis matebasTan erTad, agreTve kompaniebis mier 

im saSaxto velis ubnebis damuSavebis dros, rom-

lebic ganicdian momatebuli samTo wnevis zemoq-

medebas (datovebuli naxSiris mTelanebis gamoReba, 

Semxvedri da damwevi sangrevebiT muSaoba, wina gvi-

rabebiT muSaoba, gvirabebis gayvana sawmendi samuS-

aoebis zonaSi, naxSiris masivis ganapira nawilis an 

mTelanis qveS muSaoba, geologiuri aSlilobebis 

zonebSi muSaoba). 

samTo dartymebis regionuli prognozis 

yvelaze informaciul meTodad iTvleba seismuri 

meTodi, romelic samTo samuSaoebis ganviTareis 

procesSi, masivis daZabuli mdgomareobis ganuwyve-

tel kontrols uzrunvelyofs. am dros, zedapirze 

ewyoba seismuri sadguri, xolo sabados sxvadasxva 

horizontebisa da blokebis gamonamuSevrebSi, seis-

muri postebi. TiToeul postze ayeneben seismuri 

rxevebis gadamwodebs. es meTodi daZabul samTo 

masivSi 50 j-ze meti energiis mikrodartymebis 

fiqsirebis saSualebas iZleva. dartymiTi talRis 

xangrZlivobis mixedviT fasdeba samTo dartymis 

simZlavre. talRis  sixSiruli maxasiaTeblebis an-

alizi, uSualod samTo dartymis da teqnologiuri 

procesebiT (magaliTad, saamfeTqeblo samuSaoebiT) 

gamowveuli rxevebis erTmaneTisagan gamoyofis sa-

Sualebas iZleva. amis safuZvelze dgeba sabados 

ubnebis seismuri aqtiurobis rukebi.

Saxtebze lokaluri prognozis gansaxor-

cieleblad specialuri jgufi yalibdeba. lokal-

uri prognoziT ganisazRvreba sabados konkretu-

li gamonamuSevrebisa da ubnebis dartymis saSiS-

roebis kriteriumebi. sididis mixedviT gamoyofen 

dartymis saSiSroebis sam kategorias: I kategoria 

_ samTo dartymis mometebuli saSiSroeba. gamona-

muSevrebi dauyonebliv unda iqnan moyvanilni arad-

artymis saSiS mdgomareobaSi, amasTan aucilebelia 

damatebiTi  gamafrTxilebeli RonisZiebebis miReba 

xalxis usafrTxoebisaTvis. samTo samuSaoebi mim-

dinareobs specialuri teqnologiiT. II kategoria 

_ saSiSia samTo dartymis mixedviT. aucilebelia 

damatebiTi gamafrTxilebeli RonisZiebebis miRe-

ba xalxis usafrTxoebisaTvis. samTo samuSaoebi 

mimdinareobs specialuri teqnologiiT. III kat-

egoria _ ar warmoadgens samTo dartymis uSualo 

saSiSroebas. specialuri RonisZiebebi ar miiReba, 

xolo dartymis saSiSroebis  mimdinare prognozi 

xorcieldeba. 

samTo dartymebis profilaqtikis regionul xe-

rxebs miekuTvnebian: damcavi fenebis winmswrebi da-

muSaveba, naxSiris fenebis degazacia da datenianeba. 

lokalur xerxebs miekuTvnebian: hidrogafxviereba, da-

balwneviani datenianeba da gaJRenTa, hidrogamownexa 

winaswari datenianebiT, winmswrebi WaburRilebis 

burRva, naxSiris masivis torpedireba, ganmtvirTavi 

xvrelis Seqmna sangrevis sigrZeze. arsebiTad, dar-

tymis saSiSroebis gansazRvra daiyvaneba masivis daZ-

abuli mdgomareobis gazomvamde da gamonamuSevrebis 

garSemo am daZabulobaTa cvlilebebis Sefasebamde. 

samTo dartymebis da gamotyorcnebis prognozisaT-

vis mraval meTods iyeneben. qvemoT SevexebiT maTgan 

ufro gavrcelebul meTodebs [2].

kernebis diskoTa Seswavlis meTodis kernebis diskoTa Seswavlis meTodis dros 

xdeba WaburRilidan amoRebuli kernis Seswavla. 

mocemuli meTodi, arsebiTad, samTo dartymebis war-

moSobis pirobebis modelirebas axdens mxolod 

mcire diametris gamonamuSevarSi (WaburRilSi) da 

Sesabamisad maTi katastrofuli Sedegebis gareSe. 

dartymis saSiSroebis xarisxze msjeloben kernis 

rRvevis xasiaTis mixedviT, ese igi sigrZis erTeulze 

kernis amozneqil-Cazneqili fragmentebis (diskoTa) 

mixedviT. qanebis samTo dartymisadmi midrekilebis 

da gvirabebisa da mTelanebis dartymis saSiSroe-

bis  kategoriis  dasadgenad iyeneben Spurebis ked-

lebSi puansonis dawnevis meTods  puansonis dawnevis meTods (xelsawyo МГД 
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TviTCamweriT). zRvruli mkumSavi ZabviT gamowveu-

li qanebis myife rRvevisadmi midrekilebis gansaz-

Rvra xdeba puansonis dawnevis diagramis mixedviT, 

romelic avtomaturad Caiwereba koordinatebSi 

,,datvirTva-deformacia”. 

eleqtrometrulieleqtrometruli meTodi mdgomareobs sam-

To masivis eleqtruli winaRobis kontaqturi an 

ukontaqto xerxiT gazomvaSi. pirvel SemTxvevaSi 

izomeba gamonamuSevris konturze dayenebul or 

eleqtrods Soris potencialTa sxvaoba. ukon-

taqto xerxis dros, eleqtrowinaRoba gamoiTvleba 

masivis gazomili dieleqtrikuli Tvisebebis mixed-

viT. dartymis sasiSroebis kategoriaze msjeloben 

gamomuSavebis gavlenis zonis gareT myofi da daZ-

abulobis maqsimaluri mniSvnelobis mqone sayrdeni 

wnevis zonaSi moxvedrili masivebis eleqtrowin-

aRobis Sedarebis mixedviT. meTodi efuZneba samTo 

wnevis matebasTan erTad qanebis eleqtrowinaRobis 

Semcirebas. meTodi martivad realizebadia, magram 

Zalze xSirad iZleva nakleb saimedo Sedegebs. es 

dakavSirebulia qanebis sinestis da masivSi bza-

rebis ganlagebisadmi eleqtrogamtarobis maRali 

mgrZnobelobiT. amas garda, meTodis gamoyeneba ar 

SeiZleba masivSi moxetiale denebis arsebobisas, sa-

kontaqto sadenebis da metalis milsadenebis ax-

los da a.S. 

akustikuri meTodi akustikuri meTodi damyarebulia daZabul ma-

sivSi drekadi grZivi talRebis gavrcelebis siCqa-

ris gazomvaze. meTodi martivad realizebadia, iZl-

eva saimedo Sedegebs sixSireTa ultrabgeriT dia-

pazonSi gazomvis dros. masivSi sxvadasxva mimar-

TulebiT talRis siCqaris gazomvis SesaZlebloba, 

samTo gamonamuSevris garSemo qanebSi daZabulobis 

ganawilebis da sididis Sefasebis saSualebas iZl-

eva. Tumca masivSi talRis gaRweva did farTobze, 

mxolod sakmarisad mtkice, daurRvevel qanebSia 

SesaZlebeli.

qanebis bzarianobis Sefasebis meTodi.qanebis bzarianobis Sefasebis meTodi. bzarebis 

parametrebis gansazRvra xdeba samTo kompasiT 

an kuTxesazomiT. gazomvebs eqvemdebarebian glu-

vi, xandaxan sarkisebri zedapiris mqone bzarebi. 

maT Soris yvelaze mniSvnelovnad iTvleba  ganivi 

mimarTulebis bzarebi.

parametrebis gansazRvra xdeba am bzarebis 

sistemaTa gvirabis mimarT orientaciisa da maTi 

sixSiris mixedviT. am meTodis gamoyenebisaTvis 

saWiroa  masivis   agebulebisa  da  geoteqtonikis  

winaswari  Rrma Seswavla. 

vizualuri dakvirvebis meTodi. vizualuri dakvirvebis meTodi. farTodaa 

gavrcelebuli aerodinamikur gamovlenaTa vizual-

uri prognozis meTodi [3], romelic didwilad da-

fuZnebulia samTo muSakTa praqtikul gamocdileba-

ze, vidre Teoriul Sedegebze. mometebuli dartymis 

saSiSroebis erT-erT niSnad (garda zemoaRniSnuli 

winaswari gamafrTxilebeli niSnebisa) iTvleba sap-

roeqtoze gadametebuli faqtiuri kveTis gamonamu-

Sevrebis warmoqmna. es aixsneba imiT, rom afeTqebis 

momentSi xdeba mikrodartyma, romelsac Tan axlavs 

qanis damatebiTi moculobis ngreva. 

kvlevebma [1, 2] aCvena, rom 80 % SemTxvevaSi 

meTanis aaleba xdeba Cixur samTo gamonamuSevrebSi 

da sawmend sangrevebSi. naxSirisa da samTo qanebis 

mosangrevad aq iyeneben naxSirisa da gamyvan kom-

bainebs, meqanizebul samagrebs, konveierebs, maRali 

Zabvis eleqtromowyobilobebs. es yvelaferi xas-

iaTdeba maRali RirebulebiT da mwarmoeblurobiT, 

moixmars bevr eleqtroenergias, mudmiv yuradRebas 

da momsaxurebas. mongrevis burRva-afeTqebiTi xe-

rxi ufro martivi, mobiluri, mcire energoxarji-

ani da iafia. misi mTavari upiratesobaa gazSem-

cveli samTo masivebis praqtikulad usafrTxo 

mongreva. Tumca es miiRweva mxolod saamfeTqe-

blo samuSaoebis warmoebis wesebis umkacresi 

dacviT. kerZod, xanZrebis, meTanis da mtvrisa da 

haeris narevis afeTqebebis da Sesabamisad, ubeduri 

SemTxvevebis ZiriTad mizezebad iTvleba: 1) aras-

wori an gaufrTxilebeli mopyroba saamfeTqeblo 

masalebisadmi (sm) sawyobSi gasacemad momzadebis 

da samuSaoTa warmoebis adgilze mitanis an mux-

tis momzadebis da SpurSi datenvis dros; 2) 

xalxis saSiSi zonidan gayvanis veruzrunvelyofa 
an am zonaSi maTi adreuli Sesvla; 3) burRvisa 

da Spurebis datenvis operaciebis SeTavseba; 4) 

eleqtroasafeTqebeli qselis SecdomiT CarTva; 5) 

afeTqebis warmoeba saSiSi manZilidan; 6) aufeTqe-

beli muxtebis likvidaciis wesebis daucveloba 

an maTi datoveba SpurSi. miTiTebuli mizezebi 

ZiriTadad organizaciul xasiaTs atareben da 

iTxoven saamfeTqeblo samuSaoebiT dakavebuli 

pirebis profesiuli momzadebis donis da per-

sonalur pasuxismgeblobis amaRlebas. teqnikuri 

mizezebi, ZiriTadad, ganpirobebulia sm - is maRali 

mgrZnobelobiT meqanikuri zemoqmedebisadmi, maTi 

arasakmarisi saimedoobiT da amasTan dakavSirebiT 

sm-is muxtebis mtyunebiT. magaliTad, МакНИИ-is 

monacemebiT [6] sm-s aufeTqebeli muxtebis gada-

burRvis dros meqanikuri zemoqmedebis Sedegad 

gamowveuli travmatizmi 38 %-s Seadgens, daten-

visas safalie vaznaze modis – 6 %, samTo masivis 

CamoSlaze – 5 %-ze meti. dawunebul eleqtrodet-

onatorebis ricxvi 1000 calze 5 – dan 7,2 – mde 

meryeobs, rac maT dabal xarisxze miuTiTebs. sm-s 

muxtis mtyunebis mizezi SeiZleba iyos agreTve, 

eleqtroasafeTqebeli qselis saerTo winaRo-

bis momateba WuWyiani kontaqtebis Sedegad, denis 

gaJonva iatakze SemaerTebeli quroebis arqoni-

sas datboril sangrevebSi da sxva. dauSvebelia 

aragabarituli natexebis gare muxtiT afeTqeba. 

SesaZlebelia maTi, sarwyavi mowyobilobiT aRWur-

vili momngrevi CaquCiT damsxvreva.

maRarosa da Saxtebis haerSi gamotyorcnili 

meTani arRvevs ventilacias, xdeba aalebis, xanZ-

risa da afeTqebis mizezi, mianiSneben xalxisaT-

vis avariis drouli Setyobinebis da avtoma-

turi gazdamcavi sistemebiT Saxtebis aRWurvis 

aucileblobaze. aRniSnaven agreTve, rom saWiroa 
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ara mxolod meTanTan brZola, aramed mopovebis 

teqnologiis srulyofa, moZvelebuli teqnikis 

ganaxleba, saventilacio sistemis gaumjobeseba, 

degazacia da es unda moxdes ara mxolod nax-

Siris mopovebisas, aramed samTo masividan meTanis 

mocileba WaburRilebis  meSveobiT. saWiroa meTa-
nis calke mopoveba da ara misi dawva sxvadasx-

va meTodebiT. amas garda, unda gadaixedos nax-

Siris mopovebis moculobiTi normativebi, radgan 

dResdReobiT Saxtebis mflobelebi adgenen Tavis 

normebs, romlebic, zogjer, araferze araa da-

fuZnebuli. aqve aRniSnaven [1], rom zogadad, ava-

riebis warmoqmna SaxtebSi (gansakuTrebiT post-

sabWour sivrceSi), rogorc wesi, dakavSirebulia 

RonisZiebaTa mTeli kompleqsis darRvevasTan, ris 

gamoc warmoiSoba afeTqebasaSiSi  garemo da misi 
aalebis wyaro, xolo afeTqebadamcavi sistema ver 

uzrunvelyofs afeTqebis lokalizebasa da likvi-

dacias.  didwilad es dakavSirebulia adamianis 

sawarmoo saqmianobis dros daSvebuli SecdomebiT, 

romelic gamowveulia samuSaoTa maRali ritmiT 

rTul samTo-geologiur pirobebSi da afeTqebadam-

cavi sistemebis arasaimedoobiT. saWirod miiCneven, 

rom Seiqmnas teqnologiebi, romlebic teqnikuri 

saSualebebiT aRmofxvridnen adamianTa SecdomiT 

moqmedebebs da avariuli situaciebis warmoqmnas. 
 rekomendebulia naxSiris mokle sawmendi san-

grevebiT (roca sangrevis sigrZe 20 m-s ar aRemate-

ba) mopoveba. SeiZleba gamoiyos mokle sawmendi san-

grevebiT damuSavebis Semdegi sistemebi: damuSavebis 

kameruli sistemebi; mokle svetebiT damuSavebis 

sistemebi; damuSavebis sistemebi zolebis amoRe-

biT; damuSavebis sistemebi spirajoebis amoRebiT.  

am dros mopovebis yvela procesi martivdeba, ris 

Sedegadac mniSvnelovnad izrdeba winwawevis siC-

qare. martivdeba samTo wnevis marTvac, Tumca, mokle 

sangreviT damuSavebis sistemebis dros didia da-

nakargebi (45-50 %) da amasTan dakavSirebiT en-

dogenuri xanZrebis warmoqmnis SesaZlebloba. maT-

Tan brZolisaTvis saWiro xdeba namuSevari sivr-

cis amovseba an dalamva. rig SemTxvevaSi rTuldeba 

mosamzadebeli da sawmendi sangrevebis ganiaveba.

airis sufliaruli gamoyofa (asg) xdeba qa-

nebsa da naxSirSi gayvanil mosamzadebel, sawmend da 

kapitalur gvirabebSi, fenis damreci, daxrili da 

cicabo Cawolis dros (maT Soris 90 % mosamza-

debel da kapitalurSi da 10 % sawmend gvira-

bebSi). airis gamoyofis xangrZlivoba ramdenime 

saaTidan ramdenime wels Seadgens, xolo debiti 

aRwevs 7500-8500 m3 dR/R-Si. Tumca airis gamoyo-

fis intensiuroba am ukanasknelSi, yvelaze maRalia. 

geologiuri warmoSobis sufliarebi, fenaTa far-

Tobze,  araTanabradaa ganawilebuli da gansxvave-

buli orientaciis zonebs warmoadgenen, romlebic 

mWidro kavSirSia geologiuri aSlilobebis ori-

entaciasTan. isini gaSlilia ramdenime aTeulidan 

ramdenime aTasi metris sigrZeze fenis mimarTebiT 

da daqanebiT, ZiriTadad mimarTebis jvaredinad. asg 

SeiZleba moxdes samTo samuSaoebis mimdinareobisas 

warmoqmnili napralebidan da sicarieleebidan. maT 

saeqspluatacio sufliarebs uwodeben. isini gamoi-

yofian: ZiriTadi Weris dajdomis, fenisa da qanebis 
samTo wnevisagan gantvirTvis, mTelanebis an samTo 

samuSaoebis warmoebis zonaSi, sayrdeni wnevis gamo 
warmoqmnili napralebis Sedegad. 

SaxtSi, sadac ganiavebis meTodebiT SeuZlebelia 

meTanis Semcvelobis dasaSvebi normis uzrunvelyo-

fa, unda ganxorcieldes winaswari degazacia. upi-

ratesoba eZleva sadegazacio WaburRilis mimarTvas 

Camoqcevis TaRze da Strekebisken [3]. aqve aRniSnu-
lia, rom sadegazacio danadgarebis konstruqciuli 

parametrebis saangariSo arsebuli meTodikebi da 

maTi muSaobis diagnostirebis meTodebi ver gansaz-

Rvraven maTi gamoyenebis efeqturobis racionalur 

maCveneblebs narevis transportirebis hidro da 

Termodinamikur TaviseburebaTa gaTvaliswinebiT. 

rekomendebulia aqtiuri da saWiroebis SemTxvevaSi, 
turbulenturi ganiavebis gamoyeneba.

1985-88 wlebSi geologiur-saZiebo samuS-

aoebis Sedegad tyibuli-Saoris sabadoze (tSs) 

gamovlenil mniSvnelovan teqtonikur aSlilo-

bebTan erTad (didi nasxletebi Saoris moedanze, 
amplitudiT 50-100 m), adgili aqvs SedarebiT 

mcire (amplitudiT 20 m da ufro nakle-

bi), WaburRilebiT daufiqsirebel aSlilobebs, 

rac mowmobs Saoris naxSirSemcveli farTobis 

blokur struqturaze [4]. dasavleT da aRmosav-

leT ubnebze, bolo wlebis saeqspluatacio sa-

muSaoebiT gamovlenilma, Zvel geologiur masa-

lebSi aRuwerelma, mniSvnelovanma teqtonikurma 

aSlilobebma, gaarTules muSaoba. 

(tSs)-s miwisqveSa damuSavebisas, romlis nax-

Siris fenebi samTo dartymebisa da endogenuri xan-

Zrebis mimarT saSiS fenebis kategorias miekuT-

vnebian [8, 9], damuSavebis mosalodneli siRrme da 

gazis wnevis mateba, qanebis (qviSaqvebis) da meTa-

nis uecari gamotyorcnis saSiSroebas qmnis. fenebi 

TviTaalebad naxSirebs Seicaven. am procesis gan-

viTarebas xels uwyobs teqtonikuri aSlilobebi, 

napralovani da msxvrevadi naxSirebi da sxva. ami-

tom yvela fena garda ,,1,5saJ”-sa, miwisqveSa en-

dogenuri warmoSobis xanZris mixedviT saSiSia. 

TviTgaxurebis temperatura, romelic win uswrebs  

TviTaalebis  process,  114–1570 C - is  farglebSi  

meryeobs.  xanZrebis  44 % warmoiSoba  gamoRebul  

sivrceSi, 10% _ saubne kverSlagebis StrekebTan 

SeuRlebis adgilebSi gaCenil mTelanebSi da 46 % 

_ safene StrekebSi [7]. amasTan dakavSirebiT, didi 

mniSvneloba eniWeba aerodinamikur gamovlenaTa 

mimdinare  prognozis meTodikis SemuSavebas, ro-

melic SaxtebSi mosalodnel avariebis winaswar md-

gomareobas Seiswavlis da droulad Seatyobinebs 

momuSave personals.
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nax. 1. samTo dartymebis saSiSroebis kategoriis dasadgeni nomogramebi: a _ burRvis wvrilma-

nis gamosavlianobis mixedviT, nis gamosavlianobis mixedviT, P, kg/m; b _ naxSiris    fenis sinestis mixedviT, sinestis mixedviT, W, %; L - manZili 

WaburRilis piridan, m; WaburRilis piridan, m; m – naxSiris  fenis sisqe, m; I - saSiSia samTo dartymis gamovlenis fenis sisqe, m; I - saSiSia samTo dartymis gamovlenis 

mxriv; II –SesaZloa samTo dartymis gamovlena; III – usafrTxoa  dartymis mxriv 

najerobis (sinestis) gansazRvris meTodebi [7]. nax. 

1-ze naCvenebia am parametrebis mixedviT samTo dar-

tymebis saSiSroebis kategoriis dasadgeni nomogr-

amebi.

samTo qanebis masivSi burRvisas, ubnebze, sadac 

daZabuloba 1,7-3,5 –jer aRemateba simtkicis zR-

vars erTRerZa kumSvaze, aRiniSneba burRvis wvril-

manis (RerRilis) momatebuli gamosavali [2]. am 

pirobebSi samTo qanebis masivSi maqsimaluri daZ-

abulobis mniSvneloba SeiZleba ganisazRvros for-

muliT 

warmoiSoba  gamoRebul  sivrceSi, 10% _ saubne 

kverSlagebis StrekebTan SeuRlebis adgilebSi ga-

Cenil mTelanebSi da 46 % _ safene StrekebSi 

[7]. amasTan dakavSirebiT, didi mniSvneloba eniWeba 

aerodinamikur gamovlenaTa mimdinare  prognozis 

meTodikis SemuSavebas, romelic SaxtebSi mosalod-

nel avariebis winaswar mdgomareobas Seiswavlis da 

droulad Seatyobinebs momuSave personals.

tSs-s pirobebSi, samTo dartymis saSiSroebis 

xarisxis prognozisTvis rekomendebulia burRvis 

wvrilmanis (RerRilis) gamosavlianobis da wyal-

        

                                                (1)

sadac V1- burRvis wvrilmanis faqtiuri gamosavlianoba, kg/m;  V2- burRvis wvrilmanis nominaluri 

gamosavlianoba, kg/m;   - simtkicis zRvari erTRerZa kumSvaze, kg/sm2.

    wyalnajerobis (sinestis) xarisxis dasadgenad iyeneben formulas

                                 (2)

sadac  - sinjis masis cvlilebaa, kg/m;  - sinjis wona gamoSrobis 
Semdeg, kg/m.

tSs-ze aerodinamikur gamovlenebis saimedo, 

mimdinare prognozis meTodikis SemuSavebisaTvis 

saWirod migvaCnia:saWirod migvaCnia: sabadoze, bolo xanebSi momx-

dari avariebis statistika; mavne da afeTqebasaSiSi 

airebis koncentraciis gazomvis avtomatizebuli 

kontrolis sistemis monacemebi; avariis dadge-

nili mizezebi, ubnis samTo-geologiuri pirobebi 

avariis momentSi (Saxtis velis gegma, siRrme, fe-

nis daxris kuTxe, gverdiTi qanebis fizikur-meqani-

kuri Tvisebebi, Camoqcevis biji, sawmendi sangrevis  

gaumagrebeli sivrcis zomebi, damuSavebis miRebu-

li sistema, teqnologiuri procesebi, ubnis daSoreba 
teqtonikur aSlilobamde da sxv.); seismosadguris 

monacemebi regionuli prognozisTvis; arCeuli 

lokaluri prognozis meTodi; aerodinamikur 

gamovlenaTa mimdinare prognozi winaswari 

gamafrTxilebeli niSnebisgamafrTxilebeli niSnebis daxmarebiT. es niSnebia: 

samTo dartymis drossamTo dartymis dros _ biZgebi da mikrodartymebi 

amomRebi manqanebisa da momngrevi CaquCebis muSaobisas, 

sawmend da mosamzadebel gamonamuSevrebSi Spurebis 

burRvis da afeTqebis samuSaoebis warmoebis 

dros, qanisa da naxSiris gamosrola. naxSiris 

TviTaalebis drosTviTaalebis dros _ TviTgaxurebis temperatura 

(114_1570 C), romelic win uswrebs TviTaalebis 

process. gazomva xdeba SpurSi naperwkalusafrTxo 

eleqtroTermometrebiT. naxSiris, qanisa da airis naxSiris, qanisa da airis 
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uecari gamotyorcnis dros uecari gamotyorcnis dros _ gansxvavebuli Zalisa 

da sixSiris Waxani (tkacani) masivSi, naxSirisa da 

qanis naWrebis asxleta, sangrevis konturis Txel 

firfitebad fSvna, naxSiris gamowneva da gamocvena, 

mtvris Rrublis warmoqmna, gazis gamoyofis mkveTri 

zrda, burRvis RerRilisa da meTanis gamotyorcna, 

saburRi instrumentis gaWedva, datvirTvis zrda 

samagrze (uRlebis texa, bigebis dacureba).

    yvela Saxtze unda Seiqmnas prognozis special-

uri jgufi, romlis SemadgenlobaSi Sevlen: Saxtis 

mTavari inJineri, cvlis ostati da sxva, gamocdili 
(aranaklebi 2 wlis samuSao staJis mqone) muSakebi. 

maTi funqcia iqneba mosalodneli avariuli situa-

ciis adreuli Setyobineba kompaniis xelmZRvanelo-

bisaTvis  da  profilaqtikur RonisZiebebze kontr-

oli.

unda dawesdes mkacri regularuli kontroli unda dawesdes mkacri regularuli kontroli 

naxSiris Saxtebis usafrTxoebis Sesaxeb teqnikuri 

reglamentis [10] moTxovnebis aRsrulebaze. mniS-reglamentis [10] moTxovnebis aRsrulebaze. mniS-

vnelovani iqneba Sromis inspeqciis mandatis gazrda.vnelovani iqneba Sromis inspeqciis mandatis gazrda.

     daproeqtebis stadiaze mravalfaqtoruli re-

gresiuli analizis gamoyeneba, saSualebas mogvcemda, 

migveRo sabados (Saxtis velis) damuSavebis  optim-
aluri parametrebi, rac uzrunvelyofda avariuli 

situaciebis aRmofxvras maTi adreuli gamovlenis 

gziT.

samuSaos dawyebis win unda moxdes meSaxteTa 

Semowmeba: ar unda iyvnen   alkoholis  zemoqmedebis 

qveS,  unda CamoerTvaT  sigareti da sanTebela,  ele-

qtrosaaTi,  romelic dazianebis SemTxvevaSi naperwk-

lis wyaroa (daematos naxSiris Saxtebis usafrTxoe-

bis Sesaxeb teqnikuri reglamentis [10] me-12 punqts). 

saWiroa gafarTovdes tradiciuli urTierToba 

Sesabamisi profilis samecniero dawesebulebebTan. 

farTod unda dainergos, ekvivalenturi da opti-

kuri masalebiT samganzomilebiani (3D) modelirebis 

meTodebi. sworad fizikuri da maTematikuri mode-

lirebis sinTezi zrdis kvlevaTa Sedegebis sandoo-

bis dones. 
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ХИМШИАШВИЛИ Л. И., БАСИЛАДЗЕ М. А.,
ЧИГЛАДЗЕ Н. Ш.
РАЗРАБОТКА  МЕТОДИКИ  ПРОГНОЗА  
ГАЗОДИНАМИЧЕСКИХ ПРОЯВЛЕНИЙ 
НА ТКИБУЛИ-ШАОРСКОМ УГОЛЬНОМ 
МЕСТОРОЖДЕНИИ 

АННОТАЦИЯ. В статье дается обзор работ 
проведенных для установления основных причин 
газодинамических проявлений в угольных шах-
тах известных бассейнов. Отдельно рассмотрены 
предварительные признаки горного удара, вне-
запных выбросов породы, угля или газа, взрывов, 
самовозгорания и пожара угля. Намечены пути 
разработки оптимальной методики текущего про-
гнозирования газодинамических проявлений для 
данного месторождения. Кроме предлагаемого 
метода определения категории удароопасности 

по выходу буровой мелочи и водонасыщенности, 
обращается внимание на угол падения пласта, 
максимальную температуру самовозгорания угля, 
физико-механическую характеристику пласта и 
боковых пород, расстоянию очистного забоя от 
тектонических нарушений и предварительных 
признаков каждого вида газодинамических про-
явлений. Рекомендовано использования много-
факторного регрессионного анализа на стадии 
проектирования шахт.

КЛЮЧЕВЫЕ СЛОВА: газодинамическое про-
явление, горный удар, выброс газа, текущий про-
гноз, бурение, камерная система, предваритель-
ный признак, постоянный контроль.
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KIMSHIASHVILI L., BASILADZE M., CHIGLADZE N.
DEVELOPMENT OF METHODS FOR 
PREDICTION OF GASDYNAMIC 
MANIFESTATIONS ON THE TKIBULI-SHAORI  
COAL  DEPOSIT

ABSTRACT. The article gives an overview of the 
works carried out to establish the main causes of 
gasdynamic manifestations in coal mines of known 
basins. Separate consideration is given to the precursors 
of a rock strike, an unseparated outburst of rock, coal 
or gas, fumes, self-ignition and  fire of coal. The ways of 
developing the optimal methodology for the current 
forecasting of gasdynamic manifestations for this field  
are outlined. In addition to the proposed method 

for determining the shock hazard categories for the 
output of drilling fines and water activity, attention is 
paid to the angle of incidence of the formation, the 
maximum selfignition temperature of the coal, the 
physico-mechanical characteristics of the formation 
and lateral rocks, the distance of the bottomhole from 
tectonic disturbances and the preliminary signs of each 
type of gasdynamic manifestations. Recommended use 
of multifactorial regression analysis in stage designing 
of mines.  

KEY WORDS: gasdynamic development, rock 
blow, gas release, current forecast, drilling, chamber 
system, preliminary sign, constant control.

uak 622.648 : 622.271.6(075.8)

teqn. mecn. doqtori v. silagaZe, teqn. mecn. doqtori, 

profesori l. maxaraZe, akad. doqtori m. jangiZe, s. steriakova

ss ~madneulis~ spilenZ-piritis madnebis gadamuSavebis 

moculobebis gazrdiT ganpirobebuli gamdidrebis kudebis 

mimwodebeli hidrosatransporto sistemis sareJimo da 

teqnologiuri parametrebis dadgena

anotacia. statiaSi mocemulia ss ”madneu-

lis”@ hidrosatransporto sistemis muSaobis re-lis”@ hidrosatransporto sistemis muSaobis re-

Jimebis analizi axali pirobebisaTvis. kerZod, Jimebis analizi axali pirobebisaTvis. kerZod, 

gansazRvrulia madnebis gadamuSavebis moculobebis gansazRvrulia madnebis gadamuSavebis moculobebis 

SesaZlo gazrdiT ganpirobebuli gamdidrebis cikli-SesaZlo gazrdiT ganpirobebuli gamdidrebis cikli-

dan da mamdidrebeli fabrikis sxva mimdebare te-

qnologiuri obieqtebidan danadgaris mimReb zumpfSi qnologiuri obieqtebidan danadgaris mimReb zumpfSi 

modinebuli wylebisa da hidronarevebis moculobe-modinebuli wylebisa da hidronarevebis moculobe-

bi; mocemulia gazrdili diametris axali sadawneo bi; mocemulia gazrdili diametris axali sadawneo 

milsadenis hidravlikuri gaangariSebis Sedegebi; milsadenis hidravlikuri gaangariSebis Sedegebi; 

ganxilulia kudebsacavis sxvadasxva niSnulebze ganxilulia kudebsacavis sxvadasxva niSnulebze 

hidronarevis jamuri moculobebis miwodebis sx-hidronarevis jamuri moculobebis miwodebis sx-

vadasxva variantebi; SerCeuli da gadaangariSebulia vadasxva variantebi; SerCeuli da gadaangariSebulia 

hidronarevis miwodebisas satumbi agregatebis muSa hidronarevis miwodebisas satumbi agregatebis muSa 

maxasiaTeblebi da maT mier ganviTarebuli parame-maxasiaTeblebi da maT mier ganviTarebuli parame-

trebi; hidrosatransporto sistemis mier ganviTare-trebi; hidrosatransporto sistemis mier ganviTare-

buli saWiro parametrebis gansazRvrisaTvis gamoy-buli saWiro parametrebis gansazRvrisaTvis gamoy-

enebulia grafo-analizuri meTodi.

sakvanZo sityvebi: hidrosatransporto 

sistema, tumbos maxasiaTebeli, gamdidrebis kudebi, sistema, tumbos maxasiaTebeli, gamdidrebis kudebi, 

hidronarevi, hidravlikuri winaRobebi, krizisu-hidronarevi, hidravlikuri winaRobebi, krizisu-

li siCqare,  daleqili reJimi, zekrizisuli reJimi,  li siCqare,  daleqili reJimi, zekrizisuli reJimi,  

granulometriuli Sedgeniloba, sareJimo parame-granulometriuli Sedgeniloba, sareJimo parame-

tri, teqnologiuri parametri, mamdidrebeli fabrika, tri, teqnologiuri parametri, mamdidrebeli fabrika, 

kudebsacavis moleqva.

ganxilulia ss @”madneulis”@ sawarmos teqni-

kur gadaiaraRebasa da ekologiur problemebTan da-

kavSirebuli sakiTxebi, romelTa gadaWras sawarmos 

xelmZRvaneloba etapobrivad axorcielebda. ganxi-

luli sakiTxebis wina planze wamoweva imiT iyo 

ganpirobebuli, rom gaTvaliswinebuli iyo nedleu-

lis gadamuSavebis moculobis gazrda, rac moiTx-

ovda gamdidrebis kudebis satransporto sistemaSi 

saTanado cvlilebebis Setanas. kerZod, kudebsacavis 

jebiris niSnulis da madnebis gadamuSavebis moc-

ulobebis zrda saWiroebda hidrosatransporto 

sistemis sareJimo da teqnologiuri parametrebis 

gansazRvras axali pirobebisaTvis, tumboebisa da 

milsadenebis SerCevas, raTa droulad ganxorciele-

buliyo Sesabamisi RonisZiebebi.

spilenZ-piritis madnebis gamdidrebis kudebis 

gadamtumbi teqnologiuri daniSnulebis hidrosa-

transporto sistema, romlis sqema mocemulia naxaz-

ze 1, Sedgeba Semdegi kvanZebisagan: ori magistraluri 

milsadeni (marjvena da marcxena; aRniSvna pirobiTia) 

426 mm – erTi muSa da meore sarezervo, milis Siga 

saangariSo diametriT D
m.S.
=0,402 m. erTi milsade-

niT (marcxena) xdeba kudebis miwodeba mamdidrebeli 

fabrikis mTavari korpusidan kudebsacavis jebiramde 

masSi hidronarevis pirdapiri gadaSvebiT, xolo meo-

reTi (marjvena) kudebis transportireba grZeldeba 

jebiris gaswvriv ganlagebul manawilebel milsaden-

Si, romelzec (jebiris mTel sigrZeze) moleqviTi 

procesis sawarmoeblad mierTebulia hidronarevis 

gamosaSvebi mowyobilobebi. im dros arsebuli mo-

mentisaTvis moleqviTi samuSaobi warmoebda 807,0 

m niSnulze. am niSnulze muSaobisas hidrosatrans-

porto danadgaris milsadeni magistralebis si-

grZeebi iyo: marcxenasi L
m
=2190,0 m da marjvenasi 

– L
m
=3083,0 m. am niSnulze kudebis misawodeblad 

zemoT aRniSnul milsaden magistralebze muSaobisas 

gamoyenebuli iyo mamdidrebel fabrikaSi ganlagebu-

li sami wyvili cal-calke erTmaneTTan mimdevrobiT 

SeerTebuli gruntis tumbo. Cven pirobiTad aRvniS-

neT isini rogorc I, II da III wyvilebi (ix. nax. 1). 

I – wyvili tumboebisa, romelic Sedgeboda ori  
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1600/50 markis tumbosagan nominaluri miwodebiT 

Q
nom.
=1600 m3/sT, dawneviT H

nom.
=50 m wy.sv., muSa Tvlis 

brunvis sixSiriT n
nom.
=725 br/wT da muSa Tvlis 

diametriT D
m.Tv..

=0,840 m, mierTebuli iyo marcxena 

milsadenis magistralze (L
m
=2190,0 m). II – wyvili 

tumboebisa, romelic Sedgeboda ori  1800/67 
markis tumbosagan nominaluri miwodebiT Q

nom.
=1800 

m3/sT, dawneviT H
nom.
=67 m wy.sv., muSa Tvlis brunvis 

sixSiriT n
nom.
=725 br/wT da muSa Tvlis diametriT 

D
m.Tv.

=0,905 m, mierTebuli iyo marjvena milsadenis 

magistralze (L
m
=3083,0 m). III – wyvili tumboebisa 

ki, romelic Sedgeba  1600/50 markis da  
1800/67 markis tumbosagan, mierTebuli iyo igive 

marjvena milsadenis magistralze.

im dros Seqmnili viTarebidan gamomdinare, sawar-

mos xelmZRvanelobis mier dagegmili iyo madnebis 

mopovebisa da gadamuSavebis mniSvnelovani gazrda 

(daaxloebiT 420 t/sT – mde) da amasTanave gam-

didrebis kudebis miwodeba gaTvaliswinebuli iyo 

ukve axal niSnulebze (jer 813,0 m, Semdeg 820,0 m 

da meti), aucilebeli da gadaudebeli xdeboda ar-

sebuli pirobebisaTvis mocemuli hidrosatranspor-

to sistemis usafrTxo da efeqturi funqcionirebis 

sakiTxis gadawyveta, rac Seadgenda Cveni samuSaos 

Catarebis ZiriTad mizans da romelic nawilobriv 

ganxilulia am statiaSic da naSromSi [1]. 

 

nax. 1. ss @”madneulis”@ hidrosatransporto sistemis sqema 

rogorc cnobilia, samTo-mamdidrebeli sawar-

moebis gamdidrebis narCenebis gadamtumbi hidrosa-

transporto sistemebis muSaoba metad specifikuria. 

isini xasiaTdebian mudmivad cvalebadi reJimebiT. 

rac gamowveulia uSualod gamdidrebis ciklidan 

modinebuli hidronarevis raodenobis garkveul di-

apazonSi cvalebadobiT madnebis gadamuSavebis dat-

virTvidan gamomdinare da agreTve fabrikaSi sx-

vadasxva teqnologiuri obieqtidan mudmivad (an 

drogamoSvebiT) danadgaris zumpfSi miwodebuli 

wylebis an hidronarevebis moculobebis cvaleba-

dobiT.

rogorc wesi, aseTi sistemebis sadawneo mil-

sadenebis daproeqtibisas saangariSo parametrebad 

aRebulia mamdidrebel fabrikaSi modinebuli mase-

bis maqsimaluri miwodeba da koncentracia, myari 

Semadgenlis simkvrivisa da nawilakebis sisxos 

maqsimaluri mniSvnelobebis dros. amasTan milsad-

enis erTi xaziT gadatumbvisas normaluri muSaobis 

uzrunvelsayofad hidronarevis saangariSo miwodeb-

is Semcirebis SemTxvevaSi rekomendebulia [2, 3, 4]: 

a) milsadenSi mamdidrebeli fabrikidan modinebuli 

nakrebi hidronarevis miwodebas daematos sabruni 

wylis aucilebeli raodenoba; b) daSvebuli iqnes 

milsadenis muSaoba misi cocxali kveTis nawilo-

brivi daleqvis reJimSi, fabrikidan modinebuli hi-

dronarevis miwodebis dros da danaleqi masis ware-

cxvis reJimSi, modinebuli hidronarevis miwodebis 

Semdgomi gazrdis dros.

mamdidrebel fabrikaSi Cvens mier xangrZlivi 

periodis ganmavlobaSi mTavari korpusis @”ostateb-

is raportis” JurnalSi dafiqsirebuli statisti-

kuri monacemebis analizis safuZvelze dadginda, rom 

gamdidrebis ciklidan hidrosatransporto danad-

garis zumpfSi modinebuli hidronarevis saaTuri 

raodenoba meryeobda Q
h.n.seqc.

=(750-900) m3/sT far-

glebSi, xolo hidronarevis moculobiTi koncentra-

cia da dafquli madnis myari nawilakebis saSualo 
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sisxo ki icvleboda S=(0,094-0,097) da d
saS.
=(0,101-

0,106) mm farglebSi Sesabamisad. myari masalis sim-

kvrive spilenZ-piritis madnebisaTvis ki miRebulia 

my
=(2800-2900) kg/m3-is toli. rogorc warmoeba-

Si Tvlidnen, im dros gamdidrebis procesSi myofi 

madnebis mTliani masidan koncentratis gamosavali 

Seadgenda    3,0 % - s [3, 5].

madnebis koncentratis Semasqeleblebidan ga-

danadenebis da kidev fabrikis sami sxvadasxva te-

qnologiuri obieqtidan modinebuli wylebis hi-

drosatransporto danadgaris zumpfSi gadatumbva-

ze muSaobda an  350/40 an  400/40 tipis 

tumboebi, romelTa mier (Cvens mier daregistri-

rebuli), miwodebuli saaTuri raodenoba Seadgens 

Q
mRvrie wy.

=(100-200) m3/sT. viTvaliswinebT orive 

mniSvnelobas. mamdidrebel fabrikaSi hidrosatrans-

porto danadgaris zumpfis mimdebare teritoriis 

gadmonadeni myari naleqidan gamwmendi hidravlikuri 

sqemis analizi dawvrilebiT mocemulia [6, 7] sam-

uSaoebSi da mas ar ganvixilavT. aRvniSnavT mxolod, 

rom am teqnologiuri obieqtidan zumpfSi Camdinare 

nakadis maqsimaluri xarji Seadgens 50,0 m3/sT – s.

hidronarevis mimwodebuli samive wyvili grunt-

is tumboebis hidroSemWidroebebSi (1-li da me – 2 

safexurebi) sufTa wylis misawodeblad gamoyenebu-

li iyo  225/67 da  160/71 markebis tumboe-

bi, romlebic saWiroebidan gamomdinare, mimdevrobiT 

iyo erTmaneTTan SeerTebuli ori variantiT [3, 4]: 1. 

ori  225/67, romelTagan erTis n=1000 br/wT 
da meoris n=1500 br/wT; amaTTan sistemaSi CarTu-
li iyo kidev rezervuari (V=500 m3), romlis mier 

ganviTarebuli dawneva Seadgenda (0,30-0,35) megpa – 

s. 2.  225/67 da  160/71, romelTa n=1500 
br/wT. umTavresi principi am sistemis SerCevisa 

da gaangariSebisas iyo is, rom mocemuli tumboebis 

mier ganviTarebuli dawneva an jamuri dawneva iyos 

gruntis tumboebis SigniT arsebul dawnevaze (0,05 

– 0,10) megpa-iT meti. saerTod miwodebuli wylis 

raodenobas ,  da  tipzomis tumboebi-

saTvis Rebuloben 2%-mde mTavari tumboebis mier 

ganviTarebuli xarjidan [8], xolo  tipzomis 
tumboebisaTvis es mniSvnelobebi Seadgens (3,5-5,5) 

m3/sT-s [9]. yvela tipzomis TiToeuli tumbosaTvis 

miRebul iqna Q
hidSemW.

= 5,0 m3/sT –is toli [3, 4].

garda zemoTCamoTvlili modinebebisa, droga-

moSvebiT kudebis hidrosatransporto danadgaris 

zumpfSi gadasatumbad miewodeboda karieris mJave 

wylebis gadamamuSavebuli danadgaridan (imJamad da-

montaJebuli iyo oTxi reaqtori) (100-200) m3/sT 

da Semdgom gakirianebuli wyali (ZiriTadad erT-

droulad amuSavebdnen or da met reaqtors). im 

etapze saxelmZRvanelod viRebdiT wylis zemoT-

mocemul raodenobebs.

aqve SevniSnavT, rom gamdidrebis seqciebidan mod-

inebul hidronarevze (S=0,094-0,097) sxva zemoT-
CamoTvlili sxvadasxva teqnologiuri obieqtebidan 

modinebuli masebis raodenobebis damatebiT (droSi 

sxvadasxva variantebiT) danadgaris zumpfSi xdeba 

nakrebi hidronarevebis koncentraciebis cvalebado-

ba (gaTxeleba). Cveni gaangariSebebiT igi Seadgenda 

(S=0,067-0,090). viRebdiT saSualo mniSvnelobas 

S 0,080 (
h.n.
=1152,0 kg/m3, 

my
=2900 kg/m3) [1, 4]. rac 

Seexeba hidrosatransporto danadgaris zumpfSi 

modinebuli masebis saerTo raodenobebis dinamikas, 

rogorc Cvens mier Catarebulma gamokvlevebma aCvena, 

igi upiratesad Seadgens 
 
Q

modin. nak.
=(1000-1300) m3/sT. 

statistikur monacemebze dayrdnobiT modinebebis es 

mniSvnelobebi dafiqsirebuli gvaqvs (56-83 %)-is 

farglebSi [4]. aseve Cveni gamokvlevebiT dadginda, 

rom imJamad arsebuli I, II da III – wyvili tumboebis 

mier hidronarevis kudebsacavis 807,0 m niSnulze 

miwodebiT uzrunvelyofili iyo am modinebebis ga-

datumbva [1].

rogorc zemoT aRiniSna, imJamad ukve mimdinare-

obda kudebsacavis jebiris axal niSnulze mosamza-

debeli samuSaoebi (813,0 m) da amasTanave ukve 

dawyebuli iyo mamdidrebeli fabrikis mowyobilo-

ba-danadgarebis gadaiaraReba, raTa fabrikaSi madnebis 

gadamuSavebis mwarmoebluroba  gazrdiliyo Tanda-

TanobiT 420 t/sT-mde. es ki TavisTavad iwvevda 

gamdidrebis seqciebidan modinebuli hidronarevis 

raodenobis gazrdas, rac mocemuli datvirTvisaTvis 

Seadgenda Q
h.n.seqc.(maqs).

=1500,0 m3/sT-s. aseve fabrikis 

xelmZRvanelobis mier samomavlod gaTvaliswinebu-

li iyo mJave wylebis gadamamuSavebeli reaqtorebis 

ricxvis gazrda xuT calamde, e.i. fabrikaSi jamur 

modinebas emateboda kidev 50,0 m3/sT wyali. plus 

amas dagegmili iyo tumboebis hidroSemWidroebebSi 

(rogorc pirvel ise meore safexurebze) wylis mim-

wodebeli sistemis Secvlac, rac metad mniSvnelovani 

iyo misadmi wayenebuli moTxovnis gamo, raTa uz-

runveleyo aRniSnul tumboebSi calcalke wylis 

miwodeba 5,0 m3/sT – is farglebSi, maTSi arsebu-

li dawnevebis gaTvaliswinebiT. fabrikis samsxvrev 

– damqucmacebeli mowyobilobebis Secvlidan gamom-

dinare savaraudod mosalodneli iyo aseve madnis 

myari fraqciebis <0,074 mm – is  (60-65 %)-is 

farglebSi gazrdac, rac TavisTavad iwvevda myari 

masalis saSualo diametris (d
saS.
) Semcirebas. yo-

velive zemoaRniSnulidan gamomdinare, mamdidrebeli 

fabrikis riTmuli funqcionirebis uzrunvelyofis 

mizniT, metad aqtualurad idga gamdidrebis kudebis 

gadamtumbi hidrosatransporto sistemis am axali 

pirobebisaTvis (rogorc axlo momavalSi, ise Se-

darebiT Soreul perspeqtivaSi) muSaobis reJimebis 

da teqnologiuri parametrebis dadgenis sakiTxi.

am amocanis gadasawyvetad upirveles yovlisa 

Cvens mier SerCeuli iqna sadawneo milsadenis saW-

iro diametri, romelic winaswari analiziT saori-

entaciod dadginda, rom yofiliyo 480x12 mm.
mocemuli milsadenis hidravlikur gaangariSebas, 

milis rogorc dauleqav, ise daleqil da maT Soris 

gardamaval reJimebSi muSaobisas vawarmoebdiT [10, 

11, 12] samuSaoebis mixedviT. gaangariSebis Sedegebi 

mocemulia cxrilSi 1.

cxrilSi 1 mocemuli dawnevis kuTri danakargebi 
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wyalze I
wy
 gamoiTvleba darsi veisbaris formuliT

,             (1)

sadac   aris milsadenis hidravlikuri xax-

unis koeficienti, romelic Cveni pirobebisaTvis ian-

gariSeba formuliT

 

,     (2)

cxrili 1

hidrosatransporto milsadenis ( 480x12 480x12 mm, mm, D
m.S.m.S.
=0,456 m) ZiriTadi parametrebi, roca hi-=0,456 m) ZiriTadi parametrebi, roca hi-

dronarevis namdvili moculobiTi koncentracia dronarevis namdvili moculobiTi koncentracia S=0,094 (
h.n.h.n.
=1179,0 kg/m3), ),   

my.
=2900 kg/m3

Q
h.n.
,

m3/sT 400 600 800 1000 1200 1400 1500 1600 1800 2000

m3/wm 0,1111 0,1667 0,2222 0,2778 0,3333 0,3889 0,4167 0,4444 0,5000 0,5556

v
mz.siT., 

m/wm 2,05 2,17 2,26 2,33 2,41 2,45 2,48 2,72 3,06 3,40

mz.siT.

D
m.S.
= D

st.
0,0166 0,0161 0,0157 0,0155 0,0154 0,0153 0,0152 0,0152 0,0151 0,0151

D
m.S.
= 

m.pir.
0,0176 0,0168 0,0164 0,0160 0,0157 0,0154 0,0152 0,0152 0,0151 0,0151

I
wy.
, m 

wy.sv/m

D
m.S.
= D

st.
0,00086 0,00173 0,00325 0,00501 0,00682 0,00969 0,0111 0,0127 0,0160 0,0195

D
m.S.
= 

m.pir.
0,0143 0,0129 0,0120 0,0114 0,0111 0,0104 0,0104 0,0127 0,0160 0,0195

 
m.pir.

, m 0,263 0,313 0,354 0,390 0,420 0,450 0,456 0,456 0,456 0,456

C
naw.dal.

, m 0,2816 0,2298 0,1843 0,1319 0,0823 0,0171 0 0 0 0

I
h.n.
, m wy.sv/m 0,0169 0,0152 0,0142 0,0134 0,0131 0,0123 0,0123 0,0150 0,0188 0,0230

- reinoldsis ricxvi; v- mzidi 

siTxis (wylis) kinematikuri siblantis koeficienti, 

m2/wm; wylis t=200C – is dros miiReba v=10-6 m2/wm; 
- milsadenSi mzidi siTxis moZraobis siCqare, 

m/wm; g=9,81 – simZimis Zalis aCqareba, m/wm2;  D
m.S.
- mi-

lis Siga diametri, m.

dawnevis kuTri danakargebi hidronarevze iangar-

iSeba [3, 10, 12] wyroebis mixedviT

,         (3)

sadac    aris hidronarevis simkvrive, kg/m3;
wy
- wylis simkvrive, kg/m3.

cxrilSi 1 mocemuli  milSi 

hidronarevis moZraobis krizisuli siCqarea, romelic 

[10, 12] samuSaoebSi mocemuli meTodikebiT ganisaz-

Rvreba.   aris hidronarevis 

krizisuli miwodeba.    aris standartu-
li milis Siga diametri, romelic Cveni pirobebisaT-

vis miiReba 0,456 m.  aris hidronarevis 

krizisulze naklebi miwodebis dros myari masalis 

fskerze daleqvis Sedegad miRebuli milis pirobiTi 

diametri,  m-Si. C
naw.dal.

 aris hidronarevis krizisulze 

naklebi miwodebis dros myari masalis danaleqis 

simaRle milsadenSi, m-Si.

tumboebisa da maTi amZravebis parametrebis 

gansazRvras vawarmoebdiT hidrosatransporto 

sistemaSi dawnevis jamuri danakargebis safuZvelze, 

hidronarevis miwodebis mocemuli cvlilebebis 

sazRvrebSi, Semdegi damokidebulebiT [3, 4, 10, 11]

 ,               (4)

sadac K1=(1,05-1,10)  aris koeficienti,  rome-
lic iTvaliswinebs dawnevis adgilobriv 

danakargebs milsadenSi. daproeqtebis stadiaze 

Cveni pirobebisaTvis viRebT K1=1,05,  vinaidan 

milebi SeerTebulia miltuCebis gareSe nakerebiT 

da mosaxvevebis raodenobac SedarebiT mcirea; 

K2=1,15 - rekomendebuli maragis koeficienti;

, - milsadeni magis-

tralis sigrZe, m. aq L
Siga

= fabrikis Senobis SigniT 
ganla-gebuli milsadenis sigrZe, m; L

mgistr.
- magis-

traluri milsadenis sigrZe kudebsacavis jebiris 

Txemamde, m; L
moleqv.manaw.

- moleqvis rukaze ganlagebu-

li hidronarevis manawilebeli milsadenis sigrZe, 

m;  h
g
- dawnevis danakargebi geodeziuri simaRlis 

gadalaxvaze, romelic iangariSeba damokidebulebiT
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 ,                  (5)

sadac  aris sxvaoba gruntis tumbos RerZis 

da hidronarevis kudebsacavSi gadaSvebis adgilze 

milsadenis RerZis geodeziur niSnulebs Soris, m. 

(+) niSani aiReba aRmavali milsadenebis, xolo (-) 

niSani daRmavali milebis dros.

rogorc wesi, hidrosatransporto sistemis 

angariSebi sruldeba gruntis tumboebis miwode-

ba-dawneviTi (Q-H), miwodeba-simZlavriTi (Q-N) da 

miwodeba – mqk (Q- ) maxasiaTeblebis daxmarebiT, 

maTi sxvadasxva koncentraciebis hidronarevze muSa-

obis da tumboebis muSa Tvlebis cveTis sxvadasxva 

xarisxebis dros [11].

gruntis tumboebis individualuri maxasiaTeble-

bi ganisazRvreba specialuri gamocdiT wyalze, rom-

lebic mocemulia samuSaoebSi [8, 9, 13]. hidronarevze 

muSaobis dros maxasiaTeblebi icvleba koncentraci-

isa da transportirebuli myari masalis simkvrivisa 

da granulometriuli Sedgenilobis mixedviT. garda 

amisa, tumbos individualuri maxasiaTeblebi icvleba 

droSi misi muSa Tvlisa upiratesad da sxva de-

talebis intensiuri gacveTis gamo. dawnevis gansaz-

Rvra, romelsac qmnis axali tumbo hidronarevze 

muSaobisas, xdeba formuliT [3, 4, 11]

       (6)

sadac  aris dawneva, romelsac anviTarebs 

axali tumbo wyalze muSaobisas; K0=1 - uganzomile-

bo koeficienti; S hidronarevis moculobiTi kon-

centracia, Cveni pirobebisaTvis vRebulobT S=0,094; 
- nakadis mier myari masalis transportirebis 

unarianobis saSualo koeficienti. igi damokidebu-

lia myari masalis granulometriul Sedgeniloba-

ze. spilenZ-piritis madnebis gamdidrebis kudebis 

granulomentriuli Sedgenilobidan gamomdinare  

    [1, 14].

axali gruntis tumbos maqsimaluri xarji hi-

dronarevze muSaobis dros iangariSeba formuliT

           (7)

sadac   aris tumbos wyalze muSaobis 

maqsimaluri xarji da aiReba misi muSa maxasiaTe-

blidan.

 nawilobriv an srulad gacveTili gruntis 

tumbos muSa maxasiaTeblebis gadaangariSebis dros 

mis mier ganviTarebuli dawneva hidronarevze ga-

moiTvleba formuliT [3, 4, 11]

      

    (8)

xolo maqsimaluri miwodeba

   (9)

sadac a1 da a2 eqsperimentuli koeficientebia 

da ganxiluli pirobebisaTvis a1=0,15 da a2=0,30 [3, 

4, 11]; q – tumbos mier miwodebuli myari masalis is 

nawilia gadatumbuli myari masalis saerTo raode-

nobidan, romelic gansazRvravs muSa Tvlis samsax-

uris vadas. Cvens SemTxvevaSi vRebulobT, rom . saer-

Tod tumbos mier gadatanili myari masalis raode-

noba, romelic gansazRvravs muSa Tvlis samsaxuris 

vadas (muSaobis resurss), rekomendebulia miRebul 

iqnes uSualod adgilze statistikuri monacemebis 

safuZvelze [11].

gruntis tumbos mqk–is gadaTvla wylidan S - 
koncentraciis hidronarevze xorcieldeba formu-

liT

      (10)

sadac    aris gruntis tumbos mqk wy-
alze muSaobisas da aiReba tumbos  muSa  maxas-

iaTeblebidan [8, 9, 13]. miRebulia, rom gacveTili 

tumboebisaTvis mqk aiReba ise, rogorc axali tum-

boebisaTvis (10) formulis daxmarebiT [11]. 
tumbos RerZze simZlavris gadaTvla wylidan 

hidronarevze SesaZlebelia formuliT 

  (11)

sadac   da    aris tum-
bos mier ganviTarebuli siZlavre,  Sesabamisad wyal-

ze da hidronarevze muSaobisas.

(4), (5) formulebiT gaangariSebuli hidro-

satransporto milsadenebSi (marjvena da marcx-

ena, 480×12 mm) dawnevis jamuri danakargebis 

mniSvnelobebis da (6), (7), (8), (9), (10), (11) damok-

idebulebebis safuZvelze gadaangariSebuli, rogorc 

imJamad eqspluataciaSi myofi, iseve savaraudod ga-

mosayeneblad SerCeuli axali, sruliad da saSual-

od gacveTili muSa Tvliani gruntis tumboebis 

(  1600/50,  1800/67) hidronarevze (S=0,094) 
muSa maxasiaTeblebis mixedviT agebuli grafikebi, 

hidrosatransporto sistemis muSaobis stabiluri 

reJimebis gansazRvris mizniT, kudebsacavis jebiris 

Txemis 813,0 m da 820,0 m niSnulebis pirobebisaTvis 

warmodgenilia naxazebze 2 da 3.

naxazebze 2 da 3 miRebuli hidrosatransporto 

sistemis sareJimo parametrebi da maTi saSualebiT 

gansazRvruli ZiriTadi teqnologiuri parametre-

bi, zemoT aRniSnuli niSnulebis pirobebisaTvis da 

mamdidrebel fabrikaSi danadgaris zumpfSi mod-

inebuli nakadebis sxvadasxva variantebisaTvis Sem-

degia [1].

kudebsacavis jebiris Txemis 813,0 m niSnulze 

hidronarevis marjvena xaziT miwodebisas:
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Q 
h.n.
= 1666,2 m3/sT, H 

h.n.
= 151,7 m wy.sv.,  

N
h.n.
=(2x601,3)=1202,6 kvt, =74,0 %; 

G 
madn.

= (397,7-466,7)t/sT, v 
madn. 

= (137,1-160,9)m3sT 

.
(mkvriv tanSi);

Q 
my(kud)

=(386,1-453,1)t/sT, Q’ 
my(kud)

=(133,1-156,2)m3/sT 

(mkvriv tanSi);

Q 
wy
=(1505,8-1524,1)m3/sT, roca imuSavebs mamdidre-

bel fabrikaSi erTmaneTTan mimdevrobiT SeerTebu-

li ori  1800/67 markis gruntis tumbo (II an 
III-wyvili).

igive 813 m niSnulze hidronarevis marcxena xa-

ziT miwodebisas 

Q 
h.n.
= 1686,6 m3/sT, H

h.n.
=130,9 m wy.sv., N 

h.n.
= 

=(504,5+604,2)=1108,7 kvt, 1=66,0%, 2=71,2%;  

G
madn.

=(403,9-473,6)t/sT, v
madn.

=(139,3-163,3)m3sT 

(mkvriv tanSi), Q 
my(kud)

=(392,1-459,8)t/sT,  

Q 
my(kud)

=(135,2-158,6)m3/sT, Q 
wy
=(1528,0-1546,6)m3sT, 

roca imuSavebs mamdidrebel fabrikaSi erTman-

eTTan mimdevrobiT SeerTebuli   1600/50 da 
 1800/67 markis gruntis tumboebi (I-wyvi-

li).

kudebsacavis jebiris Txemis 820,0 m niSnul-

ze hidronarevis marjvena xaziT miwodebisas:  

Q 
h.n.
=1568,5 m3/sT, H 

h.n.
= 154,2 m wy.sv.,  N 

h.n.
= 

=(2x580,5)=1161,0 kvt,  =71,6 %,  G 
madn.

= (369,6-

440,4)t/sT,  
.
(mkvriv tanSi),   

Q 
my(kud)

=(359,1-427,6)t/sT,  Q’ 
my(kud)

=(123,4-147,9) 

m3/sT (mkvriv tanSi), Q 
wy
=(1421,1-1439,9)m3/sT 

(mkvriv tanSi).

roca imuSavebs mamdidrebel fabrikaSi erTman-

eTTan mimdevrobiT SeerTebuli ori  1800/67 
markis gruntis tumbo (II an III wyvili).

 

nax. 2. ss ”madneulis”@spilenZ-piritis madnebis gamdidrebis kudebis mimwodebeli nax. 2. ss ”madneulis”@spilenZ-piritis madnebis gamdidrebis kudebis mimwodebeli 

hidrosatransporto sistemis muSaobis reJimebis gansazRvra tumboebisa da milsadenebis muSa hidrosatransporto sistemis muSaobis reJimebis gansazRvra tumboebisa da milsadenebis muSa 

maxasiaTeblebis mixedviT kudebsacavis awevis axal niSnulebze moleqviTi 

samuSaoebis warmoebis dros:
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1, 2, 3 – mamdidrebel fabrikaSi erTmaneTTan 

mimdevrobiT SeerTebuli ori  1800/67 markis 
axali (D 

m.T.v
= 0,905 m); srulid da saSualod 

gacveTili muSa Tvliani Sesabamisad tumbos (II 

da III wyvili) jamuri (Q-H) maxasiaTeblebi 

hidronarevze (
h.n.
=1179,0 kg/m3); 4 – mamdidrebel 

fabrikaSi erTmaneTTan mimdevrobiT SeerTebuli  
1600/50 da  1800/67 markebis axali muSa Tvliani 

tumboebis (III wyvilis Zveli varianti) jamuri (Q-
H) maxasiaTebeli hidronarevze (

h.n.
=1179,0 kg/m3); 

5 -  1800/67 markis axali muSa Tvliani tumbos 

(Q- ) maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/

m3); 6 – igive markis axali muSa Tvliani tumbos 

(Q-N) maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/

m3); 7 – marjvena magistralis milsadenis ( 480×12 
mm, D

m.S.
=456,0 mm da L

tr.
=3118,0 m) gare qselis 

maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/m3), roca 

kudebsacavis jebiris Txemis niSnuli H
k.j.Tx.

=813,0 m 

da awevis geodeziuri simaRle =78,0 m (h
g
=92,0 

m); 8 – igive milsadenis (L
g 
=3158,0 m) gare qselis 

maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/m3), roca  

kudebsacavis jebiris Txemis niSnuli H
k.j.Tx.

=820,0 

m awevis geodeziuri simaRle =85,0 m (h
g
=92,0 

m =100,2 m); 9 – transportirebuli gamdidrebis 

kudebis daleqvis an warecxvis Sedegad milsadenSi 

warmoqmnili milis Siga pirobiTi diametris 

damokidebuleba hidronarevis miwodebisagan; 10 – 

transportirebuli gamdidrebis kudebis daleqvis an 

warecxvis Sedegad milsadenSi warmoqmnili daleqili 

Sris simaRlis damokidebuleba hidronarevis 

miwodebisagan

igive 820,0 m niSnulze hidronarevis marcxena 

xaziT miwodebisas Q 
h.n.
= 1550,1 m3/sT, H

h.n.
= 134,6 m 

wy.sv.,  N 
h.n.
= (441,7+579,1)=1020,8 kvt, 1=67,2 %, 

2=70,0 %;   G
madn.

=365,3-435,2 t/sT,  v
madn.

=126,0-150,1 

m3/sT, (mkvriv tanSi), Q 
my(kud.)

=354,7-422,6m3/sT, Q’
(my.

kud).
= 122,3-145,7 m3/sT, (mkvriv tanSi),  Q 

wy.
=1404-

1423,0 m3/sT,, roca imuSavebs mamdidrebel fabrikaSi 

erTmaneTTan mimdevrobiT SeerTebuli  1600/50 da 
 1800/67  markis gruntis tumboebi (I - wyvili).

nax. 3. ss ”madneulis”@spilenZ-piritis madnebis gamdidrebis kudebis mimwodebeli hidrosa-nax. 3. ss ”madneulis”@spilenZ-piritis madnebis gamdidrebis kudebis mimwodebeli hidrosa-

transporto sistemis muSaobis reJimebis gansazRvra tumboebisa da milsadenebis muSa maxa-transporto sistemis muSaobis reJimebis gansazRvra tumboebisa da milsadenebis muSa maxa-

siaTeblebis mixedviT kudebsacavis awevis axal niSnulebze moleqviTi samuSaoebis warmoebis siaTeblebis mixedviT kudebsacavis awevis axal niSnulebze moleqviTi samuSaoebis warmoebis 

dros:
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1, 2, 3 – mamdidrebel fabrikaSi erTmaneTTan mim-

devrobiT SeerTebuli  1600/50 da  1800/67 
markebis axali, srulid da saSualod gacveTili 

muSa Tvlebiani Sesabamisad tumboebis (I - wyvi-

li) jamuri (Q-H) maxasiaTeblebi hidronarevze 

(
h.n.
=1179,0 kg/m3); 4 – mamdidrebel fabrikaSi erT-

maneTTan mimdevrobiT SeerTebuli ori  1600/50 
markis axali (D

m.T.v.
=0,840 m) muSa Tvliani tumbos (I 

wyvili, Zveli varianti) jamuri (Q-H) maxasiaTebeli 

hidronarevze (
h.n.
=1179,0 kg/m3); 5 -  1800/67 

markis axali muSa Tvliani tumbos (Q- ) maxasi-

aTebeli hidronarevze (
h.n.
=1179,0 kg/m3); 6 –  

1600/50 markis axali muSa Tvliani tumbos (Q-N) 

maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/m3); 7 – 

 1800/67 markis axali muSa Tvliani tumbos 

(Q-N) maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/m3); 

8 –  1600/50 markis axali muSa Tvliani tumbos 

(Q- N) maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/

m3); 9 – marcxena magistralis milsadenis ( 480×12 
mm, D

m.S. 
=456,0 mm da D

tr.
=2225,0 m) gare qselis 

maxasiaTebeli hidronarevze (
h.n.
=1179,0 kg/m3), roca 

kudebsacavis jebiris Txemis niSnuli H
k.j.T.x.

=813,0 m 

da awevis geodeziuri simaRle =78,0 m (h
g. 
=92,0 

m); 10 – igive milsadenis (m) gare qselis maxasiaTe-

beli hidronarevze (
h.n.
=1179,0 kg/m3), roca kudebsa-

cavis jebiris Txemis niSnuli H
k.j.T.x. 

=820,0 m da 

awevis geodeziuri simaRle =85,0 m (h
g. 
=100,2 m); 

11 - transportirebuli gamdidrebis kudebis dale-

qvis an warecxvis Sedegad milsadenSi warmoqmnili 

milis Siga pirobiTi diametris damokidebuleba hi-

dronarevis miwodebisagan; 12 -  transportirebuli 

gamdidrebis kudebis daleqvis an warecxvis Sedegad 

milsadenSi warmoqmnili daleqili Sris simaRlis 

damokidebuleba hidronarevis miwodebisagan

rogorc miRebuli monacemebi adastureben, Cvens 

mier SerCeuli milsadenis diametri ( 480×12 mm, 
=0,456 m) da tumboebis konfiguracia uzrunvelyofs 

mocemuli pirobebisaTvis kudebsacavSi 420 t/sT-

mde gadamuSavebuli madnebis gamdidrebis narCenebis 

miwodebas.
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SILAGADZE V., MAKHARADZE L., 
JANGIDZE M., STERIAKOVA S.
ESTABLISHMENT OF REGIME AND TECHNO-
LOGICAL PARAMETERS OF HYDROTRANS-
PORT SYSTEM SUPPLYING THE MILL TAILINGS 
CAUSED BY INCREASE OF RECYCLING VOL-
UMES OF CHALCOPYRITE ORES OF JSC “MAD-
NEULI”

ABSTRACT. The article provides an analysis of operation 
modes of the hydrotransport system of JSC “Madneuli” for 
the new conditions. In particular, the volumes of waters and 
hydraulic mixtures in  owing in the receiving hopper of the 
equipment from the cleaning circuit caused by possible in-
crease of ore processing volumes and from other techno-
logical facilities adjacent to the plant are de  ned. Results of 
hydraulic calculation of the new pressure pipeline with in-
creased diameter are provided. Various options of supply of 
total volumes of hydraulic mixture to various elevations of 
the tailing pond are reviewed; operating characteristics of 
pumping units during supply of hydraulic mixture and the 
parameters developed by them are selected and recalculat-
ed. Graphical analytic method is used for calculation of re-
quired parameters developed by the hydrotransport system. 

KEY WORDS: Hydrotransport system, characteristic 
of the pump, tailings, the slurry, hydraulic drag, critical 
speed, silted mode, above a critical mode, grading, modal 
parameter, process variable, washhouse, alluvium tailings.

uak 622. 244. 442: 323. 004. 2

akad. doqtori T. kunWulia, akad. doqtori v. xiTariSvili, 

akad. doqtori n. maWavariani, doqtoranti l. jibuti

marTvadi wneviT burRvis meTodis gamoyenebis efeqturoba 

WaburRilebis gayvanisas

anotacia. naSromSi ganxilulia marTva-naSromSi ganxilulia marTva-

di wneviT burRvis meTodi, romelic warmoadgens di wneviT burRvis meTodi, romelic warmoadgens 

WaburRilebis gayvanisax axal teqnologias da dain-WaburRilebis gayvanisax axal teqnologias da dain-

erga aRmosavleT saqarTvelos navTobgazSemcvel erga aRmosavleT saqarTvelos navTobgazSemcvel 

farTobebze. igi aris WaburRilis gayvanis sru-

lyofili meqanizmi, romelic ukavSirdeba maRali wn-lyofili meqanizmi, romelic ukavSirdeba maRali wn-

evis saburRi xsnaris Caketil sacirkulacio siste-evis saburRi xsnaris Caketil sacirkulacio siste-

mas, wnevis makontrolebel mbrunav  mowyobilobas da mas, wnevis makontrolebel mbrunav  mowyobilobas da 

drosels, romlebic aregulireben wnevas sangrevze drosels, romlebic aregulireben wnevas sangrevze 

navTobisa da gazis gamovlenisas saburRi xsnaris navTobisa da gazis gamovlenisas saburRi xsnaris 

damZimebis gareSe. marTvadi wneviT burRvis gamoy-damZimebis gareSe. marTvadi wneviT burRvis gamoy-

enebis efeqturoba gansakuTrebiT maSin gamovlindeba, enebis efeqturoba gansakuTrebiT maSin gamovlindeba, 

Tu WaburRilebis gayvana warmoebs Tanamedrove kon-Tu WaburRilebis gayvana warmoebs Tanamedrove kon-

struqciis PDC PDC tipis satexebiT, romlebsac aqvT tipis satexebiT, romlebsac aqvT 

maRali xangamZleoba da gavla satexze. am dros maRali xangamZleoba da gavla satexze. am dros 

sagrZnob-lad maRldeba burRvis teqnikur-ekonomi-

uri maCveneblebi.MmarTvadi wneviT burRvis teqno-uri maCveneblebi.MmarTvadi wneviT burRvis teqno-

logias aqvs Cveulebriv burRvasTan SedarebiT didi logias aqvs Cveulebriv burRvasTan SedarebiT didi 

upiratesoba da maRali efeqturoba, amdenad uaxloes upiratesoba da maRali efeqturoba, amdenad uaxloes 

momavalSi igi srulad Secvlis burRvis tradiciul momavalSi igi srulad Secvlis burRvis tradiciul 

teqnologias.

sakvanZo sityvebi:  marTvadi wneviT bur-marTvadi wneviT bur-

Rva, WaburRilis piris hermetizacia, daxuruli Rva, WaburRilis piris hermetizacia, daxuruli 

sacirkulacio sistema, droseli, xangamZleoba, sa-sacirkulacio sistema, droseli, xangamZleoba, sa-

burRi xsnari.

WaburRilebis gayvanisas bolo dros farTod 

gamoiyeneba burRvi axali teqnologiebi. maTgan 

erT-erT Tanamedrove meTods warmoadgens marTvadi 

wneviT WaburRilebis burRva, romelic dainerga aR-

mosavleT saqarTvelos navTobgazSemcvel farTobe-

bze.

marTvadi wneviT burRva warmoadgens WaburRilis 
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gayvanis process, romlis drosac navTobisa da ga-

zis gamovlenisas SesaZlebelia fenis ukuwnevis 

regulireba droselis saSualebiT. rogorc cno-

bilia, tradiciuli meTodiT burRvisas saburRi 

xsnaris hidrostatikuri wneva unda aRematebodes 

fenis wnevas 5–10 %-iT. marTvadi wneviT burRvi-

sas iqmneba fenis ukuwnevis regulirebis saSualeba, 

risTvisac SeirCeva saburRi xsnaris iseTi simkvrive, 

romelic Seqmnis fenis wnevaze nakleb an am wnevis 

tol hidrostatikur wnevas. am meTodis gamoyenebi-

sas aucilebelia burRva warmoebdes saburRi xsna-

ris hermetizebuli sacirkulacio sistemiT.

marTvadi wneviT burRvisas WaburRilis piris 

hermetizaciisaTvis amosrolis sawinaaRmdego mowy-

obilobaze zemodan magrdeba wnevis makontrole-

beli mbrunavi mowyobiloba (R D). saburRi xsnari 
WaburRilidan amosvlisas gaivlis drosels, rom-

lis daxurva-gaRebiT SesaZlebelia wnevisreguli-

reba milgare sivrceSi saburRi xsnaris damZimebis 

gareSe. mocemuli teqnologia saSualebas iZleva 

wneva daregulirdes WaburRilis nebismier siRr-

meze, sangrevze mudmivi wnevis SenarCunebiT, agreTve 

operatiulad Seicvalos wnevasangrevze flu-

idis gamovlenisa da WaburRilis kedlebis aram-

dgradobis dros. amrigad, marTvadi wneviT burRva 

aris WaburRilis gayvanis srulyofili meqanizmi, 

romelSic Sedis maRali da Caketili wnevis qveS 

myofi saburRi xsnaris Caketili sacirkulacio 

sistema, wnevis makontrolebeli mbrunavi mowyobi-

loba da droseli, romlebic zustad aregulireben 

sangrevze wnevas. 

wnevis makontrolebeli mbrunavi mowyobiloba 

Sedgeba wnevis makontrolebeli mbrunavi Tavisagan, 

swrafi SeerTebis meqanizmisa da cvladi SemamWi-

droebeli rezinis elementisgan, romelic qmnis 

saimedo SemWidroebas wamyvan da saburR milebze. 

wnevis makontrolebel Tavs aqvs qveda da zeda 

korpusebi. swrafi SeerTebis meqanizmi iZleva zeda 

korpusis Secvlis saSualebas. droselebis arsebu-

li saxeebidan marTvadi wneviT burRvisas erT-erT 

yvelaze efeqturs warmoadgens nemsisebri droseli 

(ix. nax. 1), romliTac aRWurvilia saqarTveloSi 

gamoyenebuli marTvadi wneviT burRvis sruli meqa-

nizmi. nemsisebri droseli Seqmnilia konusuri 

sarqvelis bazaze. misi mdored regulirebisaTvis 

Camketi elementis konusuri kuTxe unda iyos mcire 

(100–200). saerTod droselis muSaoba warmoebs, ro-

gorc meqanikuri–xelis marTviT, aseve naxevradav-

tomaturi an avtomaturi marTviT. saqarTveloSi 

marTvadi wneviT WaburRilebis burRvisas droseli 

avtomaturad imarTeba kompiuteriT, daprogramebu-

li logikuri makontrolebeli panelis mier dro-

selis gasasvleli xvrelis hidravlikurad daket-

viTa da gaRebiT. droselis hidrosistema Sedgeba 

Semdegi elementebisagan: zeTis tumbo, onkani, zeTis 

gamtari milebi, damcavi sarqveli, manawilebeli onk-

ani, romelTa saSualebiTac miewodeba zeTi milgam-

tarebSi, agreTve Seicavs hidromarTvis xelsawyos 

manometrs, romelic aCvenebs wnevas sangrevze. es 

paneli uzrunvelyofs droselis hidravlikur da 

pnevmatikur marTvas, inarCunebs WaburRilis pirze 

saWiro wnevasa da cirkulaciis dros saburRi xs-

naris simkvrives saburRi samuSaoebis efeqturad 

CatarebisaTvis. saWiroebis SemTxvevaSi am samuS-

aoebis SesaCereblad axorcielebs xmovan, avariul 

signalizacias.

 

nax. 1. nemsisebri droseli: 1–droselis korpusi;  2–nemsinax. 1. nemsisebri droseli: 1–droselis korpusi;  2–nemsi
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marTvadi wneviT burRvisas warmoebs kontroli 

fenis wnevaze, saburRi xsnaris simkvriveze da re-

ologiur Tvisebebze, wnevis danakargebze saburRi 

xsnaris cirkulaciisas hidravlikuri winaRobebis 

daZlevis dros. marTvadi wneviT burRvis mowyobi-

loba saSualebas iZleva vmarToT wnevis cvlilebebi.

naxazze 2 warmodgenilia WaburRilis marTvadi 

wneviT burRvis saburRi xsnaris Caketili sacirku-

lacio sistema. burRvis am teqnologiis gamoyenebi-

sas iqmneba minimaluri represia da depresia fenze. am 

meTodiT WaburRilebis gayvanisas SesaZlebelia bur-

Rvis warmoeba wnevis regulirebiT da burRva depre-

siiT (fenidan fluidis mopovebiT). anomalurad maRa-

li wnevis Semcveli fenebis gaxsnisas WaburRilebis 

gayvanis racionalur saSualebad iTvleba saburRi 

xsnaris hidrostatikuri wnevisa da fenis wnevis 

wonasworobaze agebuli WaburRilebis burRvis te-

qnologia. marTvadi wneviT burRvisas SesaZlebelia 

sangrevze ufro didi raodenobiT miwodebul iqnas 

saburRixsnari, rac sagrZnoblad aumjobesebs san-

grevis gawmendas gaburRuli qanis nawilakebisgan, 

gamoiwvevs WaburRilis burRvaze daxarjuli drois, 

garTulebebis raodenobis, materialuri da finansuri 

xarjebis Semcirebas [1 – 3].

marTvadi wneviT burRvis gamoyenebis efeqturoba 

gansakuTrebiT maSin gamoCndeba Tu burRvas vawar-

moebT Tanamedrove konstruqciis D  tipis sa-

texebiT, romelTac aqvT maRali xangamZleoba da 

gavla satexze. am dros mniSvnelovnad amaRldeba 

WaburRilebis gayvanis teqnikur-ekonomiuri maCvene-

blebi. 

marTvadi wneviT burRvisas usafrTxoebis teqni-

kis moTxovnebis dacvis ZiriTadi sakiTxebi Seexeba 

amosrolis sawinaaRmdego mowyobilobis zemoT 

dayenebul wnevis makontrolebel mbrunav mowyob-

ilobas, romelic gaTvaliswinebulia WaburRilis 

piris hermetizaciisaTvis. WaburRilis lulidan 

fluidebis gaJonvis Tavidan asacileblad an aR-

mosafxvrelad, wnevis makontrolebeli mbrunavi 

mowyobilobis gamoyenebisas, izrdeba WaburRilebis 

burRvis teqnikuri usafrTxoeba. sangrevze wnevis 

cvlilebis dros aucilebelia winaswar ganisaz-

Rvros ramdenad gazgajerebulia saburRi xsnari 

WaburRilis pirze amosvlamde. 

marTvadi wneviT burRvisas sangrevze wneva 

toli unda iyos saburRi xsnaris hidrostati-

kuri wnevis, milgare sivrceSi hidravlikuri wi-

naRobebis daZlevaze wnevisdanakargebisa da wn-

evis makontrolebeli mbrunavi mowyobilobis qveS 

ukuwnevis jamisa.

marTvadi wneviT burRvisas makontrolebeli 

bloki da marTvis sistema mierTebulia Sesabamis 

droselze zusti marTvisaTvis, xolo marTvis 

sistema Tavis mxriv mierTebulia WaburRilis 

monitoringis sistemasTan, romelic informacias 

iRebs WaburRilis sxvadasxva sazomi xelsawyoebi-

sagan. monitoringis sistemidan monacemebi uwyve-

tad gadaigzavneba marTvadi wneviT burRvis mareg-

ulirebel blokSi, romelic marTavs wnevas mil-

gare sivrceSi da usafrTxoebis pirobis Tanaxmad 

iZleva garantias, rom wneva, wnevis makontrole-

beli mbrunavi mowyobilobis qvemoT iyos gansaz-

Rvruli sidideebis farglebSi, rodesac gazomili 

wneva milgare sivrceSi meti iqneba programiT 

gaTvaliswinebul wnevaze–droseli gaiReba.

nax. 2. WaburRilis marTvadi wneviT burRvis saburRi xsnaris Caketili sacirkulacio sistema: nax. 2. WaburRilis marTvadi wneviT burRvis saburRi xsnaris Caketili sacirkulacio sistema: 

1 - RCD; 2 -WaburRilidan Semosuli saburRi xsnaris droseli; 3 -separatori; 4 –saburRi xs-; 2 -WaburRilidan Semosuli saburRi xsnaris droseli; 3 -separatori; 4 –saburRi xs-

naris avzebi; 5 –sakvalTebis blokis droseli
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marTvadi wneviT burRva saSualebas iZleva kon-

troldebodes fenisa da sangrevis wnevebi da bur-

RviTi samuSaoebi Catardes usafrTxod da xarisxi-

anad. 

marTvadi wneviT burRvis gamoyenebis dros 

Cveulebrivi burRvis WaburRilis piris mowyobi-

loba ar icvleba. wnevis makontrolebeli brun-

viTi mowyobiloba, droseli da sxva meqanizmebi 

advilad montaJdeba saburRi danadgaris mTlian 

sistemaSi damatebiTi konstruqciuli cvlilebis 

gareSe. marTvadi wneviT burRvisas SesaZlebelia 

gamoyenebuli iqnes normaluri saburRi xsnarebi 

damZimebis gareSe navTobis da gazis gamovlenis 

Tavidan acilebiT, rac minimumamde Seamcirebs sa-

burRi xsnariT produqtiuli fenis dabinZure-

bas da sagrZnoblad gazrdis burRvis meqanikur 

siCqares, aseve qmnis pirobebs burRva warmoebdes 

fenebSi, romelTac aqvT anomalurad dabali fenis 

wnevebi, saburRi xsnaris STanTqmis gareSe. mar-

Tvadi wneviT burRvisas SesaZlebelia ubeduri 

SemTxvevebis Tavidan acileba, avariebis riskis 

Semcireba, finansuri da materialuri xarjebis 

ekonomia.

marTvadi wneviT burRvis teqnologias tradici-

uli burRvis teqnolo-giasTan SedarebiT aqvs didi 

upiratesoba da maRali efeqturoba. uaxloes moma-

valSi marTvadi wneviT burRvis teqnologia gaxde-

ba ufro misaRebi da Secvlis tradiciul burRvis 

teqnologias.
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КУНЧУЛИЯ Т.С.,  ХИТАРИШВИЛИ В.Э.,  
МАЧАВАРИАНИ Н.А.,  ДЖИБУТИ Л.М.
ЭФФЕКТИВНОСТЬ ПРИМЕНЕНИЯ МЕТОДА 
БУРЕНИЯ С УПРАВЛЯЕМЫМ ДАВЛЕНИЕМ 
ПРИ ПРОВОДКЕ СКВАЖИН

АННОТАЦИЯ. Метод бурения с управляемым 
давлением представляет новую технологию 
проводки скважин, которая внедрена в 
нефтегазоносных площадях восточной Грузии. 
Этот метод являетсясовершенным механизмом 
проводки скважин, в котором входит замкнутая 
циркуляционная система бурового раствора, 
находящегося под высоким и замкнутым давлением. 
Вращающееся устройство контроля давления и 
дроссель, которые регулируют давление на забои 
при проявления нефти и газа без утяжеления 
бурового раствора. Эффективность применения 
бурения с управляемым давлением проявляется 
особенно тогда, когда проводка скважин 
происходит использованием долот современной 
конструкции типа PDC, которые имеют высокую 
долговечность и проходку на долото. В это время 
значительно повышается технико-экономические 
показатели бурения. Технология бурения с управ-
ляемым давлением, по сравнению с технологией 
обыкновенного бурения, имеет большое 
превосходство и высокую эффективность, поэтому 
в ближайшее будущее она полностью заменит 
технологию традиционного бурения.

КЛЮЧЕВЫЕ СЛОВА: бурение с управляемым 
давлением, герметичность устья скважины, 
закрытая циркуляционная система, дроссель, 
долговечность, буровой раствор.

KUNCHULIA T.S., KHITARISHVILI V.E., 
MACHAVARIANI N.A., DZHIBUTI L.M.
EFFICIENCY OF APPLICATION OF DRILLING 
METHOD WITH CONTROLLED PRESSURE 
WHEN WIRING WELLS

ABSTRACT . The pressure controlled drilling method 
is a new technology for drilling wells, which is implemented 
in the oil and gas bearing areas of eastern Georgia. This 
method is a perfect mechanism for drilling wells, which 
includes a closed circulation system of drilling  uid under 
high and closed pressure, rotating pressure control device 
and drossel that regulate the pressure at the face of the 
development of oil and gas without increase the weight of 
drilling  uid. The ef  ciency of using controlled pressure 
drilling is manifested especially when well drilling is carried 
out using modern PDC chisel, which has high durability 
and passage on the chisel. At this time, the technical and 
economical indicators of drilling increase signi  cantly. The 
pressure controlled drilling technology, in comparison with 
the technology of ordinary drilling, has great superiority 
and high ef  ciency, therefore in the near future it will 
completely replace the technology of traditional drilling.

KEY WORDS:  controlled pressure drilling, wellhead 
tightness, closed circulation system, drossel, du rability, 
drilling mud.
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anotacia.DnaSromSi ganxilulia napralovan-DnaSromSi ganxilulia napralovan-

kavernuli koleqtorebiT agebuli samgori-patar-kavernuli koleqtorebiT agebuli samgori-patar-

Zeuli-ninowmindis (Sua eoceni) da groznos ti-Zeuli-ninowmindis (Sua eoceni) da groznos ti-

pis (zeda carci) navTobis sabadoebis damuSavebis pis (zeda carci) navTobis sabadoebis damuSavebis 

ZiriTadi etapebi da Sedegebi. Ggaanalizebulia 

saeqspluatacio WaburRilebis (da, mTlianad, saba-saeqspluatacio WaburRilebis (da, mTlianad, saba-

dos) gawylovanebis gamomwvevi ZiriTadi mizezebi dos) gawylovanebis gamomwvevi ZiriTadi mizezebi 

_ produqciis mopovebis maRali tempebi dinamikuri _ produqciis mopovebis maRali tempebi dinamikuri 

wnevis didi depresiiT damuSavebis pirvel etapze, wnevis didi depresiiT damuSavebis pirvel etapze, 

WaburRilebis badis maRali simWidrove, produqti-WaburRilebis badis maRali simWidrove, produqti-

uli fenebis did siRrmeze gaxsna da eqspluatacia uli fenebis did siRrmeze gaxsna da eqspluatacia 

wyalwneviTi reJimis pirobebSi da sxv. Mmocemulia wyalwneviTi reJimis pirobebSi da sxv. Mmocemulia 

Tbilisis mimdebare raionis napralovan-kavernuli 

koleqtorebiani perspeqtiuli moednebis da hori-koleqtorebiani perspeqtiuli moednebis da hori-

zontebis (manavi, norio-martyofi) aTvisebis da zontebis (manavi, norio-martyofi) aTvisebis da 

eqspluataciis rekomendaciebi.

sakvanZo sityvebi: sabado, struqtura, sabado, struqtura, 

budobi, damuSaveba, koleqtori, mopoveba, navTobi, budobi, damuSaveba, koleqtori, mopoveba, navTobi, 

WaburRili, eqspluatacia.WaburRili, eqspluatacia.

1. sabadoebis zogadi daxasiaTeba

Msamgori-patarZeuli-ninowmindis navTobis 

sabado administraciulad mdebareobs sagarejos 

municipalitetis teritoriaze, teqtonikurad – 

aWara-TrialeTis naoWa zonis aRmosavluri daZir-

vis farglebSi, navTobgeologiurad – Tbilisis mim-

debare navTobgazian raionSi, hidrogeologiurad ki 

CarTulia Suaeocenur wyalwneviT kompleqsSi. ter-

itoriis Rrma burRviT Seswavlili geologiuri 

Wrili agebulia paleocenis TixebiT, argilitebiT, 

alevroliTebiT, polimiqturi qviSaqvebiT, iSvia-

Tad mergelebiT; qveda eoceni, ZiriTadad, mZlavri 

Tixian-qviSiani qanebiT, Sua eoceni (umTavresi 

produqtiuli stratoni) – vulkanogenur-danale-

qi warmonaqmnebiT, metwilad, andezitur-dacituri 

tufebiT da tufitebiT; zeda eoceni – TixebiT, ar-

gilitisebri TixebiT, alevroliTebiT, qviSaqvebiT; 

stratigrafiulad zemoT Wrili grZeldeba maiko-

pis (oligoceni _ qveda mioceni) mZlavri teri-

genuli wyebiT-arakarbonatuli TabaSiriani TixebiT, 

argilitebiT, grauvakuri da polimiqturi qviSaqve-

biT, alevroliTebiT; Sua da zeda mioceni agebulia 

karbonatuli TixebiT, alevroliTebiT, qviSaqvebiT 

da konglomeratebiT. Wrili mTavrdeba trans-

gresiulad da kuTxuri uTanxmoebiT ganlagebuli 

zeda plioceniT (aqCagiliT)-TixebiT, TixnarebiT, 

qviSaqvebiT, gravelitebiT da konglomeratebiT age-

buli dastebiT. Aam wyebebis saerTo simZlavre  7 

uak 553.982

i. TavdumaZe,  geol.-min. mecn. doqtori  m. SariqaZe,  

akad. doqtori  r. paataSvili,  magistri  z. suramelaSvili 

napralovan-kavernuli tipis koleqtorebis damuSavebis 

Taviseburebebi samgori-patarZeuli-ninowmindis da groznos 

navTobis sabadoebis magaliTze

km-s aRemateba. patarZeuli-ninowmindis ubnis ge-

ologiur WrilSi ori struqturuli sarTuli 

gamoiyofa: qveda (avtoqtoni) agebulia, ZiriTadad, 

paleogenuri naleqebiT, xolo zeda struqturu-

li sarTuli (aloqtoni) warmoadgens teqtonikur 

qercls, romelic maikopur-zedamiocenur naleqebSi 

ganviTarebuli regionaluri Secocebis gaswvriv 

gadaadgilebulia Crdilo-aRmosavleTidan samxreT-

dasavleTisken. Ggeologiuri, geofizikuri da Rrma 

burRvis monacemebiT, avtoqtonSi dadgenilia rTu-

li agebulebis antiklinuri struqturis arseboba. 

Sua eocenis produqtiuli wyebis saxuravze age-

buli struqturuli rukis mixedviT (ix. nax. 1), 

CrdiloeTidan da samxreTidan teqtonikuri rRveve-

biT SemosazRvruli naoWis sigrZe 24 km-ia, saSua-

lo sigane--2.5 km. sakuTriv struqtura  disloci-

rebulia Crdilo-dasavleT _ samxreT-aRmosavleTi 

mimarTebis rRvevebiT, ris gamoc igi or adgilas 

ganicdis undulacias. Sesabamisad, masSi gamoiyofa 

samgoris, patarZeulis da ninowmindis lokaluri 

braqiantiklinebi (“TaRebi”). TiToeuli maTgani, age-

bulebis mixedviT, TvalsaCinod gansxvavdeba erTma-

neTisgan. kerZod, rRvevebiT SemosazRvruli samgo-

ris braqiantiklinis RerZis mimarTeba Crdilo-

dasavlur-samxreT-aRmosavluria; sigrZe 7 km-ia, 

sigane-3 km, Crdilo-aRmosavluri frTis daxris 

kuTxe 15-200-s ar aRemateba, xolo samxreT-dasav-

leTuris – 300-s; Sua eocenis saxuravis yvelaze 

maRali hifsometriuli niSnuli minus 1740 m-ia. 

amisgan gansxvavebiT, patarZeulisa da ninowmin-

dis braqiantiklinebi ufro SekumSulia da maTi 

RerZebis mimarTeba subganeduria. pirveli maTganis 

sigrZe daaxloebiT 7 km-ia, maqsimaluri sigane- 5 km, 

Crdilo frTis daxris kuTxe 25-300-ia, samxreTulis 

ki TandaTanobiT izrdeba aRmosavleTiT 50-700-mde; 

Sua eocenis saxuravis yvelaze maRali hifsometri-

uli niSnuli minus 1495 m-ia. ninowmindis braqi-

antiklini ufro asimetriulia: misi sigrZe minus 

2100 m Caketil izohifsze 10 km-mdea, maqsimaluri 

sigane _ 2.2 km; Crdilo frTa daqanebulia 35-

400-iT, samxreTi -65-750-iT, centralur nawilSi ki 

yiraze dgas; Sua eocenis saxuravis maqsimalurad 

amoweuli nawilis (“TaRis”) niSnuli minus 1350 

m-zea [1, 2]. igi aRmosavleTiT (manavis antiklin-

isgan) da dasavleTiT (patarZeulis struqturis-

gan), rogorc Cans, rRvevebiT aris SemosazRvruli. 

sazogadod ki samgori-patarZeuli-ninowmindis an-

tiklinuri struqturis RerZi maRla iwevs hif-

sometriulad dasavleTidan aRmosavleTisken; amave 

mimarTulebiT izrdeba naoWis asimetriulobis da 

kompresiis xarisxi.
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navTobis budobi samgori-patarZeulis ubanze 

gaixsna 1974 w.-s (5-7Wab.), xolo ninowmindis uban-

ze 1979 w.-s (#2 Wab.). amasTan, ninowmindis TaRis 

farglebSi dafiqsirebulia Tavisufali gazis mci-

re budobi (“gazis qudi”). Bbudobebi saSualo da 

did siRrmeebzea ganlagebuli (2500-3000 m); fenis 

temperatura maRalia, cvalebadobs +105-dan +1490C 
– mde [3]. navTobgajerebuli farTobi samgori-pa-

tarZeulis budobSi, minus 2120 m izohifsis SigniT 

(wyal-navTobis kontaqtis Tavdapirveli mdebareo-

ba), 48 kv km-ia, ninowmindaSi- 13.4 kv km. navTobga-

jerebuli farTobis simaRle samgoris farTobze 

370 m-ia, patarZeulSi -620 m, xolo ninowmindaSi 

(“gazis qudTan” erTad)-800 m, rac gamowveuli unda 

iyos naoWis aRmosavluri nawilis Zlieri kompre-

siiT. 

sabado masiuria. ZiriTadi napralovan-kavernuli 

tipis koleqtorebi dakavSirebulia Suaeocenuri 

asakis vulkanogenur-danaleq qanebTan _ dacituri 

da andezitur-dacituri Semadgenlobis tufebTan 

(500-600 m). meoradi sicarieleebis (napralebi, ka-

vernebi) warmoSoba, ZiriTadad, metasomaturi pro-

cesebiT aris ganpirobebuli. Mmatrica, praqtiku-

lad, gaumtaria. Ggaremos anizotropulobis gamo 

koleqtoruli Tvisebebi araerTgvarovania (farTo-

bsa da geologiur WrilSi), magram hidrodinami-

kuri kavSiri kargia; forianobis  sidide  cva-

lebadobs  0.708-dan 1.314%-mde, saSualod 1.25%-ia; 

SeRwevadobis mniSvnelobebi (20-320 md), sazogadod, 

mcirdeba struqturis TaRidan frTebisken; navTob-

gajereba napralebSi 0.79%-ia [4,5].

navTobis siblante fenis pirobebSi dabalia 

-0.36-0.58 sp; degazirebuli navTobis simkvrive 

0.821-0.827 g/sm3-ia, saSualod 0.823 gr/sm3; moc-

ulobiTi koeficienti-1.351. navTobSi gaxsnilia 

didi odenobis gazi – 80-102 m3/m3. Ggajerebis wneva 

samgori-patarZeulis budobSi 157 kgZ/sm2-ia (minus 

1800 m-ze). navTobiani fenis wneva, rogorc wesi, 

naklebia hidrostatikurze _ gradienti 0.87-0.89-

is tolia [5].

samgori-patarZeuli-ninowmindis Suaeocenuri 

vulkanogenur-danaleqi wyeba Tbilisis mimdebare 

raionis hidrodinamikuri kompleqsis nawilia da 

erTiani wyalwneviTi reJimiT xasiaTdeba. igi ikve-

beba Tbilisis midamoebSi, mtkvris xeobaSi gaSiSv-

lebuli Suaeocenuri naleqebidan (hidrogeologi-

uri fanjara), sadac xdeba mdinaris da meteoruli 

wylebis infiltracia. Sesabamisad, budobebi xasiaT-

deba aqtiuri wyalwneviTi reJimiT. maTi eqsplua-

taciis procesSi, kargi hidrodinamikuri kavSiris 

pirobebSi, mimdinareobs konturgareSe da sagebis 

wylebis aqtiuri modineba. Aamis gamo fenis wnevebi 

mkveTrad ar ecema da damuSavebis damamTavrebel 

stadiazedac ki fenis wnevis maCvenebeli didad ar 

gansxvavdeba sawyisi sididisgan. 

Nnapralovan-kavernuli tipis koleqtorebi 

Tavdapirvelad Seswavlili iqna gasuli saukunis 

60-70-ian wlebSi, CeCneTSi, e.w. groznos tipis saba-

doebSi (yarabulax-aCaluki, malgobek-voznesenskoe, 

xaian-korti, zemankuli, starogroznenskoe, eldarovo 

da sxv.). es sabadoebi dakavSirebulia zeda car-

cis kirqvebSi ganviTarebul braqimorful da xazo-

van naoWebTan; maTi siganisa da sigrZis Sefardeba 

meryeobs, saSualod, 5:20 farglebSi. Pproduqtiuli 

dastebis simZlavre aqac didia, cvalebadobs 290 m-

dan 450 m-mde; navTobgajerebuli sarTulis simaRle 

260-1050 m-ia; naoWebis frTebis daxris kuTxeebi 

saSualod meryeobs 5-100-dan 40-550-mde. fenis tem-

peraturac maRalia, +850 -- +1680 C; forianoba cva-

lebadobs 0.5-1.5%-mde, SeRwevadoba -0.1-dan 300 md-

mde (yarabulax-aCaluki) [6]. gansxvavebiT samgori-

patarZeuli-ninowmindis budobebisgan, isini xasiaT-

debian anomalurad maRali fenis wnevebiT_gradienti 

meryeobs 1.3-dan 1.5-mde; maRalia agreTve gazis faq-

toric - 170-450 m3/m3. navTobis siblante dabalia _ 

0.16-1.16 sp [7]. Ggroznos tipis sabadoebSi   wyal-

Semcveli zonis simZlavre mcirea da naklebaqtiuri, 

ris gamoc fenis wneva mkveTrad mcirdeba damuSavebis 

procesSi. aqedan gamomdinare, wnevis SesanarCuneblad 

aucilebelia wylis Setumbva fenSi.

2. sabadoebis damuSavebis 
ZiriTadi etapebi da 

kanonzomierebebi
Tavdapirveli gaangariSebis mixedviT (1978 w.), 

navTobis geologiuri maragi samgori-patarZeulis 

budobSi Sefasda 60,274 mln t-iT, amosaRebi- 24,1 

mln t-iT, navTobgacemis koeficienti -0,4. navTobis 

amoRebis maqsimumisTvis unda mieRwiaT 1980-1982 

wlebSi. amasTan, eqspluataciis tempi iseTi unda 

yofiliyo, rom yovelwliurad amoeRoT maragebis 

7,2%. saeqspluatacio WaburRilebis raodenoba 

ganisazRvra 71 erTeuliT, navTobis saSualo dRe-

Ramuri debiti – 100 t-iT. budobi unda damuSave-

buliyo bunebrivi energiis gamoyenebiT, wyalwneviTi 

reJimis pirobebSi, fenis wnevis aRdgeniTi samuSaoe-

bis (teqnikuri wylis CaWirxvnis) gareSe.

1980 w.-s ganisazRvra ninowmindis budobis 

sawyisi geologiuri maragebi, romlebmac C1  kate-
goriiT Seadgina 9,393 mln t, C2 kategoriiT-2,465 

mln t; sul navTobis amosaRebi maragebi –4,04 

mln t, navTobgacemis koeficienti -0,334, moqmedi 

WaburRilebis fondi - 18-23 erTeuli.

Tavdapirvelad (gawylovanebamde), samgori-

patarZeulis WaburRilebidan mopoveba ZiriTadad 

mimdinareobda forsirebulad, sangrevze dabali 

dinamikuri wnevis (depresiis) pirobebSi. Aam peri-

odSi (1974-1983 w.w.) sabadodan mTlianad amoRe-

buli iqna 19807207 t navTobi; wylis Semcveloba 

mopovebul produqciaSi saSualod ar aRemateboda 

3,71%-s.

Hhidrodinamikuri da sarewao-geofizikuri gamokv-

levebis mixedviT, samgori-patarZeulis budobis da-

muSavebis pirvel etapze (1974-1979 w.w.) wyal-navTo-
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bis kontaqti (wnk) Tanabrad iwevda hifsometriulad 

maRla, fluidebis amoRebis intensiurobis Sesabamisad. 

Ffenis wnevis stabilizacias uzrunvelyofda wylis 

Semodineba kvebis aredan. mogvianebiT (1979-1983 w.w.), 

moTxovnilebis gazrdis gamo, wliuri mopovebis temp-

ma TiTqmis orjer moimata (gegmiuri 7.2%-is nacv-

lad 13,6% Seadgina). Sesabamisad, navTobis amoRebam 

weliwadSi 3,3 mln tonas miaRwia. Amas xeli Seuwyo 

aragegmiuri saeqspluatacio WaburRilebis gabur-

Rvam, kerZod, samgori-patarZeulis ubanSi damatebiT 

gaiburRa 24 WaburRili da budobis eqspluatacia 

ukve xorcieldeboda 95 WaburRilis meSveobiT. 

Tavdapirvelad, WaburRilebi muSaobda maRali sawyisi 

debitebiT, saSualod 46 m3-dan 1000 m3-mde dRe-RameSi. 

gansakuTrebiT maRali debitebiT gamoirCeoda 5-7, 13, 
15, 31, 34, 35, 44, 52, 58, 60, 65, 66, 67 WaburRilebi, rom-

lebidanac calkeul TveebSi moipovebdnen 630-800m3 

navTobs dRe-RameSi. Yyvelaze didi debiti _ 5000 

m3/dRe-Ram. dafiqsirebulia S-120 WaburRilis Ria 

Sadrevnirebis procesSi. maRali debitebis mqone 32 

QWaburRilTagan TiToeulma saSualod misca 317000 

m3 navTobi. 95 saeqspluatacio WaburRilis meSveobiT 

budobidan dRemde sul mopovebulia 22,258 mln t 

navTobi da 2,08 mlrd m3 momyoli gazi. mniSvnelovani 

gansxvavebebi WaburRilebis debitebs Soris ganpiro-

bebulia sxvadasxa mizeziT: zogi WaburRili gaibur-

Ra eqspluataciis sawyis etapze, struqturis TaRSi 

(mag., 5,8; P-13, 15, 35), nawili ki damuSavebis Sualedur 

da bolo stadiebze, naoWis periferiul nawilebSi. 

mxedvelobaSia misaRebi, agreTve, produqtiuli wyebis 

anizotropuloba, koleqtoruli Tvisebebis araerT-

gvarovneba.

Nninowmindis budobSi navTobs moipovebdnen 21 

WaburRilidan. Eeqspluataciis dawyebidan 01.08.2018 

w.-mde sul mopovebulia 1609373 t, TiToeuli 

WaburRilidan, saSualod, 76292 t. yvelaze meti 

navTobi miRebulia #-2 WaburRilidan– 460539 t, 

maT Soris 452601 t- produqciis gawylovanebamde 

(2004 w.). es garemoeba ganpirobebulia mravali 

faqtoriT. kerZod, eqspluataciis mogvianebiT daw-

yebiT; 1979-1983 w.w. eqspluataciaSi imyofeboda 

mxolod sami WaburRili; nwk-ma sagrZnoblad aiwia 

budobis dasavleT nawilSi, ris gamoc ramdenime 

WaburRili aRmoCnda konturis gareT; mkveTrad 

Semcirda navTobiT gajerebuli qanebis simZlavre; 

WaburRilebis debitebi, metwilad, mcire iyo [8]. 

navTobis intensiurma amoRebam sabadodan 

didi depresiis pirobebSi ganapiroba fenis wnev-

is Semcireba 8-20 atm-Ti, daiwyo wyal-navTobis 

konturis maxloblad arsebuli WaburRilebis 

gawylovaneba-fenis wylis “konusebis” da “en-

ebis” SemoWra, ramac, saboloo angariSiT, navTobis 

mopovebis mkveTri Semcireba gamoiwvia. zogierT 

WaburRilSi ki es procesi saerTod Sewyda, vinaidan 

anomalurad dabali fenis wneva ver uzrunvelyof-

da Sadrevnuli meTodiT muSaobas. Mmopovebis donis 

SesanarCuneblad gamoiyenes meqanikuri, siRrmuli da 

centridanuli tumboebi, ramac, sxvadasxva mizezebis 

gamo, sasurveli Sedegi ver moitana.

ukeTesi Sedegi gamoiRo horizontuli lu-

lis WaburRilebis burRvam ninowmindis farTobze. 

Bbudobis dasavleT da centralur ubnebSi, wnk-

is intensiuri amowevis gamo, navTobiT gajerebuli 

qanebis sisqe 50-100 m-mde Semcirda. produqciis 

mopovebis gazrdis mizniT aq, 2001-2006 wlebSi, 

GgaiburRa horizontuli lulis mqone 6 WaburRili 

(#-4z, 96z, 97z, 98z, 100E, 100z). am WaburRilebSi  

navTobis dRe-Ramuri debitebi mniSvnelovnad gaiz-

arda_matebis jeradoba cvalebadobda 2-dan (15 m3-

dan 30 m3-mde, 98z Wab.) 44-mde (5 m3-dan 220 m3-

mde, 4z Wab.). miuxedavad gatarebuli RonisZiebebisa, 

mopovebis intensiurobis TvalsaCino gazrda ver 

moxerxda: masobrivi gawylianebis Semdeg, drois gac-

ilebiT did intervalSi (1984-2017 w.w.), sabadodan 

amoiRes 2,733 mln t navTobi, saerTo mopovebis 

12.2% [8].

saeqspluatacio WaburRilebis mniSvnelovani 

nawilis gawylovaneba daiwyo mas Semdeg, rac maT 

sangrevebs miuaxlovda fenis wylisa da navTobis 

gamyofi zedapiri. Aam ukanasknelis ganlageba ki 

Seesabameboda wnk-is pozicias mTel sabadoSi an im 

ubanSi, sadac es WaburRilebi mdebareobda.

analogiuri suraTi SeiniSneba groznos 

napralovan-kavernuli koleqtorebis mqone sabadoe-

bSi. Ees ukanaskneli da Tbilisis mimdebare raionis 

Suaeocenuri sabadoebi xasiaTdeba msgavsi parame-

trebiT: produqtiuli fenebis ganlagebis siRrmiT, 

navTobgajerebuli sarTulis simaRliT, temper-

aturuli reJimiT, koleqtorebis tipiT, zogierTi 

petrofizikuri maxasiaTebliT, navTobis fizikuri 

TvisebebiT. Ggroznos tipis sabadoebis WaburRilebis 

dRe-Ramuri debiti aseulobiT da aTasobiT tona 

iyo. maTi eqspluatacia mimdinareobda didxans da 

saboloo angariSiT mopovebulia aTobiT da aso-

biT mln tona navTobi [6]. SeiZleba davaskvnaT, rom 

samgori-patarZeuli-ninowmindis da groznos tipis 

sabadoebis napralovan-kavernul koleqtorebSi, maRa-

li SeRwevadobis mqone zonebidan navTobi TiTqmis 

srulad gamoidevneboda. igi SeiZleba darCeniliyo 

dabali SeRwevadobis zonebSi, romlebSiac, droTa 

ganmavlobaSi, gravitaciuli Zalebis gavleniT, wnk 

gadaadgildeboda maRali hifsometruli niSnulebis 

mqone ubnebisken. rac Seexeba dabali SeRwevadobis 

mqone matricas, masze navTobis wyliT gamodevnis hi-

drodinamikuri procesis gavlena araarsebiTia.

rogorc cnobilia, navTobis sabadoebis da-

muSavebis procesSi didi mniSvneloba eniWeba fil-

traciis siCqares. Aam parametris mixedviT samgo-

ri-patarZeulis budobSi SeiZleba gamoiyos dabali 

da maRali siCqaris mqone ubnebi. pirvel maTganSi 

filtraciis siCqare (1 ha farTobze) aRemateba 3 

m3/dRe-RameSi, xolo meoreSi 10-12 m3/dRe-RameSi. aR-

wevs. Ddabali siCqaris mqone ubnebi dakavSirebulia 

struqturis frTebTan (ZiriTadad, samxreT-dasav-

leT frTasTan), xolo filtraciis siCqaris maRali 

maCveneblebiT xasiaTdeba naoWis TaRuri nawili. 
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aRsaniSnavia, rom groznos tipis sabadoebis farg-

lebSi am parametris mniSvneloba (1 ha-ze) dabali 

siCqaris mqone ubnebSi iyo 5 m3/dRe-RameSi, xolo 

maRali siCqaris ubnebSi– 12,5 m3/dRe-RameSi [7].

niSandoblivia is garemoeba, rom samgori-pa-

tarZeuli-ninowmindis sabadoSi maRali debitiT 

xasiaTdeba WaburRilebi, romlebSic produqtiuli 

wyeba SedarebiT mcire sisqezea (70-200 m) gaxs-

nili (5-7, 8, 13; N-2 da sxv.). amasTan erTad yvelaze 

meti odenobis navTobi swored am WaburRilebma 

misca. aRsaniSnavia, rom groznos tipis sabadoebSi, 

saeqspluatacio fondSi arsebuli  WaburRilebis 

¾3/4-ma produqtiuli fenebi gaxsna saxuravidan 

7-60 m-is diapazonSi.

samgori-patarZeulis budobi muSavdeboda Wa-

burRilebis erTiani badiT, saSualod 50.5 ha/Wab. 

hidrodinamikuri gamokvlevebiT dadginda, Tu struq-

turis TaRSi ganlagebuli WaburRilebis debiti 

aRemateboda 300 m3/dRe-RameSi, saeqspluatacio 

WaburRilebis raodenobis gazrda iwvevda produq-

ciis Semcirebas drenaJis radiusebis urTierTzemoq-

medebis (interferenciis) gamo. Ees garemoeba gasaT-

valiswinebeli iqneba Tbilisis mimdebare navTobga-

ziani raionis perspeqtiuli farTobebis (norio-mar-

tyofi, manavi) aTvisebis procesSi. maTi damuSavebis 

gegmaSi zustad unda iyos gaangariSebuli sae-

qspluatacio WaburRilebis sadrenaJo radiusebi. 

Aam SemTxvevaSi uzrunvelyofili iqneba maqsimal-

uri odenobis navTobis amoReba maRali SeRwevadobis 

mqone napralovan-kavernuli tipis koleqtorebidan. 

amaze metyvelebs groznos tipis sabadoebis eqsplu-

ataciis gamocdileba. Mmag., yarabulax-aCalukis saba-

dos damuSavebis sqemis mixedviT, drenaJis farTobi 

gaTvaliswinebuli iyo 72 ha/Wab., xolo axlovskoes 

sabadoSi-140 ha/Wab. WaburRilebis ganlagebis ufro 

gaiSviaTebuli bade iyo dagegmili sxva sabadoebis 

farglebSi. Ffaqtobrivad, yarabulax-aCalukis saba-

doSi gaiburRa 55 WaburRili, malgobek-voznesens-

koeSi-65Wab., xaian-kortSi-27, zemankulSi-16. amasTan, 

malgobek-voznesenskoes sabados zomebia 42x2.8 km, 

Sesabamisad, drenaJis farTobma saSualod Seadgina 

180 ha/Wab., manZilma WaburRilis Soris, saSua-

lod, 1.5 km. aseT pirobebSi aRniSnuli sabadoebis 

WaburRilebidan didi odenobis navTobi iqna miRe-

buli. Mmag., malgobek-voznesenskoes 276 Wab.-6.21 

mln t, starogroznonskoes 641 Wab.-4.63 mln t, 

670 Wab.-4.31 mln t, eldarovos 58 Wab.-6.05 mln 

t da a.S. [7].

rogorc vxedavT, groznos tipis sabadoebSi 

WaburRilebis saerTo mopoveba gacilebiT metia 

samgori-patarZeuli-ninowmindis WaburRilebTan 

SedarebiT. vinaidan am sabadoebis produqtiuli 

fenebis koleqtoruli Tvisebebi, struqturebis 

formebi da zomebi da navTobis fizikuri maxa-

siaTeblebi msgavsia, groznos tipis sabadoebis 

WaburRilebis saerTo mopovebis aseTi maRali 

maCveneblebi ZiriTadad ganpirobebuli unda iyos 

maTi drenaJis farTobis mniSvnelovani sididiT. 

Aaqve unda aRvniSnoT, rom iranis ganTqmuli as-

maris wyebis napralovan-kavernuli koleqtorebi-

ani navTobis sabadoebis (mesjid-suleimani, xaft-

kali, aga-jari, gaC_sarani, lali) damuSaveba mimdi-

nareobda kidev ufro gaiSviaTebuli badiT, magram 

WaburRilebis jamuri mopoveba aq gacilebiT meti 

iyo, vidre groznos tipis sabadoebSi. Mmag., xaft-

kalis K-22 WaburRiliT amoRebulia 13.0 mln m3-ze 

meti navTobi [7].

3. rekomendaciebi  da daskvnebi

zemoaRniSnulidan gamomdinare, Tbilisis mimde-

bare raionis perspeqtiul farTobebze (norio-mar-

tyofi, manavi), vertikaluri profilis mqone ram-

denime WaburRilis gaburRvis Semdeg, maRali ko-

merciuli maCveneblebis misaRwevad, mizanSewonilad 

migvaCnia horizontuli lulis mqone WaburRilebis 

gayvana. vertikaluri WaburRilebi unda gaiburRos 

geologiuri Wrilis, struqturuli Taviseburebebis 

da koleqtoruli Tvisebebis Seswavlis mizniT. maTi 

drenaJis farTobi unda ganisazRvros aranakleb 150 

heqtariT. Mmas Semdeg, roca Sefasdeba sabados komer-

ciuloba, unda gaiburRos horizontuli profilis 

mqone WaburRilebi, romelTa drenaJis farTobi ar 

unda iyos 250-300 ha-ze naklebi. aseT SemTxvevaSi 

norio-martyofis Suaeocenuri sabados farglebSi 

(=7000 ha-s) sakmarisi iqneba 2-3 Semfasebeli, ver-

tikaluri da 20-25 horizontuli, saeqspluatacio 

WaburRilis gaburRva. horizontuli WaburRilebi 

unda gaiburRos produqtiuli wyebis saxuravi-

dan mcire siRrmeze, maRali SeRwevadobis zonaSi. 

Pperspeqtiuli struqturebis geologiuri ageb-

ulebis Taviseburebebi, simaRle, qanebis daxris maRa-

li kuTxeebi, navTobis SedarebiT dabali siblante 

da sxv. Uuzrunvelyofs navTobis swraf gadaadgile-

bas da wnk-is Tanabarzomier amowevas. maRali maCvene-

blebis misaRwevad dasaSvebia didi depresiis Seqmna 

sangrevze, sanam wnk ar miuaxlovdeba WaburRilis san-

grevs fenis wylis konusis da lokaluri amowevis 

warmoSobis gareSe. aseT SemTxvevaSi navTobi maRali 

SeRwevadobis mqone zonebidan gamoidevneba maqsimal-

uri odenobiT, xolo dabali SeRwevadobis zonebidan 

gadaadgildeba hifsometrulad maRla gravitaciuli 

Zalebis gavleniT. horizontuli profilis mqone 

WaburRilebSi, savaraudod, navTobis (kondensatis) 

debiti unda iyos 2000-3000 m3/dRe-RameSi, xolo ga-

zis -3.0-3.5 mln m3/dRe-RameSi. daxril-mimarTuli da 

horizontuli WaburRilebis burRva xels Seuwyobs 

navTob-gazgacemis maRali maCveneblebis miRwevas: nav-

Tobis mopovebis SemTxvevaSi-0.5-0.65, xolo gazis 

-0.8-0.9.

zemoaRniSnulis gaTvaliswinebiT SeiZleba 

davaskvnaT:

napralovan-kavernuli tipis koleqtorebis 

mqone navTobis sabadoebSi WaburRilebi unda gan-

lagdes struqturis TaRSi; maT unda gaxsnan gaz-

rdili napralovnebis zonebi mcire simZlavreze, 
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hifsometrulad rac SeiZleba maRla wylisa da 

navTobis gamyofi zedapiridan;

aseT SemTxvevaSi navTobi gamoidevneba koleq-

torebidan qvemodan zemoT, erTiani frontiT da fe-

nis wylis konusebi aRar warmoiSoba;

produqciis mopoveba gaZlierebuli tempiT 

SesaZlebelia sabados damuSavebis sawyisi etapi-

danve, sanam wylisa da navTobis gamyofi zedapiri 

ar miuaxlovdeba WaburRilis sangrevs 50-80 m –is 

manZilze;

sabadoebi unda damuSavdes horizontuli 

WaburRilebis gaiSviaTebuli badiT_200-250 ha/Wab.; 

amasTan, maTi lulebi, gazis qudis arsebobis SemTxvevaSi, 

unda ganlagdes navTob-gazis gamyofi zedapiridan 30-

50 m-is qvemoT.
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НЕФТЯНЫХ  МЕСТОРОЖДЕНИЙ

АННОТАЦИЯ. В работе рассмотрены 
основные этапы и результаты разработки 
Самгори-Патардзеули-Ниноцминдского (средний 
эоцен) и Грозненского (верхний мел) нефтяных 
месторождений, сложенных трещинно-кавер-
новыми коллекторами. Проанализированы 
основные причины обводнения эксплуатационных 
скважин (и, в целом, месторождений), вызванные 
высокими темпами добычи продукции в условиях 
большой депрессии динамического давления на 
первом этапе разработки, большой плотностью 
сети эксплуатационных скважин, вскрытием и 
эксплуатацией продуктивных пластов на большой 
глубине. Даны рекомендации для освоения 
и эксплуатаций перспективных площадей и 
горизонтов притбилисского нефтегазоносного 
района (Манави, Норио-Марткопи), сложенных 
трещинно-каверновыми  коллекторами.
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PAATASHVILI R., SURAMELASHVILI Z.   
PECULIARITIES OF FRACTURED-CAVERNOUS 
RESERVOIR DEVELOPMENT ON THE EXAMPLE 
OF SAMGORI-PATARDZEULI-NINOTSMINDA 
AND GROZNY OILFIELDS

ABSTRACT. This work describes the main steps 
and outcomes of Samgori-Patardzeuli-Ninotsminda 
(Middle Eocene) and Grozny (Upper Cretaceous) type 
fractured-cavernous oilfield development. It analyses 
the main reasons of high water-cut of producer wells 
(and the field, as a whole) – high production rates 
at the initial stage of developing dynamic pressure 
with strong drawdown, excessive tightness of well 
coverage, deep penetration of productive layers and 
production in strong water drive conditions, etc. 
Recommendations are provided for the development 
and production from near-Tbilisi prospective fields 
and horizons (Manavi, Norio-Martkopi) constructed 
with fractured- cavernous  reservoirs.

KEY WORDS: field, structure, deposit, 
development, reservoir, production, oil, well, 
operation.



56 samTo Jurnali, #2(41), 2018

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S

uak 539. 1

teq. mecn. doqtori z. ZoZiSvili, m. lursmanaSvili, m. jiqia

radiaciis bunebrivi wyaroebi da maTi gavlena adamianze 

anotacia.  naSromSi ganxilulia Tu rogor naSromSi ganxilulia Tu rogor 

izrdeba dedamiwis zedapirze radiaciuli foni. cno-

bilia, rom adamianis sxeuli eqvemdebareba ori xe-bilia, rom adamianis sxeuli eqvemdebareba ori xe-

rxiT dasxivebas: es aris radiaqtiuli nivTisrebebis rxiT dasxivebas: es aris radiaqtiuli nivTisrebebis 

radonis Toriumis da uranis daSlis produqtebis radonis Toriumis da uranis daSlis produqtebis 

garegani da Sinagani zemoqmedeba, agreTve bunebrivi garegani da Sinagani zemoqmedeba, agreTve bunebrivi 

da xelovnuri radiaciuli foni, romlebic zrdian da xelovnuri radiaciuli foni, romlebic zrdian 

adamianis sxeulze maT moqmedebas. ganxilulia ra-

diaciis zRvruli dasaSvebi koncentracia da maTi 

adamianze moqmedebis Semcirebis gzebi. 

sakvanZo sityvebi: ionizaciuri  gamosx-

iveba, radiaciuli foni, radionoklidebi,  `xisti iveba, radiaciuli foni, radionoklidebi,  `xisti 

komponentebi~, meoradi nawilakebi, kosmosuri sxivebi, komponentebi~, meoradi nawilakebi, kosmosuri sxivebi, 

izotopebi, zRvruli koncentracia.izotopebi, zRvruli koncentracia.

ionizebuli gamosxiveba Tan axlda did afeTqe-

bas, romelsac rogorc mecnierebi vadauroben da 

romelmac safuZveli daudo Cveni samyaros arsebo-

bas, miaxloebiT 20 miliardi wlis win. am droi-

dan radiacia mudmivad avsebs kosmosur sivrces. 

radiaqtiuli masalebi Sevida Cveni dedamiwis 

SemadgenlobaSi TviT misi warmoSobis dRidan. 

radiaqtiuroba da misi Tanmxdomi ionizebuli 

gamosxiveba dedamiwaze arsebobda masze sicocxlis 

gaCenamde da iyo kosmosSic dedamiwis warmoSo-

bamde. adamianic SedarebiT msubuqad radiaqtiuria, 

radganac yvela cocxali qsovilSi arsebobs Zalze 

mcire doziT radiaqtiuri nivTierebebi, magram am 

universaluri fundamenturi movlenis aRmoCenamde 

TiTqmis 120 weli gvaSorebs. radiaqtiurobis 

uaryofiTi Tvisebebis erT-erTi pirveli msxverpli 

iyo TviT misi aRmomCeni bekereli. man es nivTiereba 

Seinaxa jibeSi da miiRo radiaqtiuri damwvroba. 

aRsaniSnavia, rom pirvel wlebSi radiaqtiuri niv-

Tierebebis zemoqmedebisagan daiRupa 336 adamiani, 

romlebic muSaobdnen am nivTierebebTan, maT Soris 

maria kiuric.

dedamiwaze radiaciuli foni Sedgeba sami kom-

ponentisagan:

1. gamosxiveba, romelic ganpirobebulia kosmosuri 

gamosxivebiT.

2. dedamiwis qerqSi, niadagSi, haerSi, wyalSi da 

garemos sxva obieqtebidan bunebrivi radion-

ulkidebis gamosxiveba, romelTa Sorisac adamia-

nis dasxivebaSi ZiriTadad warmoadgens Toriumis 

da uranis daSlis produqtebTan erTad.

3. xelovnuri radionuklidebidan gamosxiveba, rom-

lebic warmoiSvebian birTvuli iaraRis gamocdi-

sas, dedamiwis zedapirze Camodis, rogorc radi-

aqtiuri naleqebi da atomuri sawarmoebidan da 

sxva dawesebulebebidan radiaqtiuri narCenebis 

gatanis dros an im SemTxvevaSi, rodesac isini 

gamoiyeneba medicinaSi, mecnierebaSi, teqnikaSi an-

soflis meurneobaSi.

dedamiwis mosaxleoba dasxivebis did nawils 

iRebs radiaciis bunebrivi wyaroebidan: bunebrivi–2 

mev; medicinaSi gamoyenebuli–0,4 mev; radiaqti-

uri naleqebi–0,02 mev;Aatomuri energetika–0,001 

mev weliwadSi. umetesi maTgani iseTia, rom maTgan 

SeuZlebelia Tavis  daRweva. adamiani eqvemdebareba 

ori xerxiT dasxivebas: garegani da Sinagani.

bunebrivi wyaroebidan dasxivebas eqvemdebareba 

dedamiwis nebismieri mcxovrebi, Tumca zogierTi 

maTgani iRebs meti dozis dasxivebas, vidre sx-

vebi. es damokidebulia imaze, Tu sad cxovroben, ra 

adgilze xdeba maTi moRvaweoba. dasxivebis doza 

damokidebulia agreTve adamianTa cxovrebis piro-

bebze. zogierTi samSeneblo masalebis gamoyeneba, 

gazis gamoyeneba sakvebis mosamzadeblad, saTavsebis 

hermetizacia da TviTmfrinavebis frenac. yovelive 

es zrdis dasxivebis dones radiaciis bunebrivi wy-

aroebis xarjze. radiaciis dedamiwiseuli wyaroebi 

jamSi gvaZlevs dasxivebis did nawils 5/6–ze met 

wliur efeqtur ekvivalentur dozas, romelsac 

iReben dedamiwaze mcxovreblebi ZiriTadad Sinagani 

dasxivebis xarjze, romelic adamiani organizmSi 

xvdeba CasunTquli haerTan da sakvebTan erTad. 

bunebriv radiaciur fonSi kosmosuri gamosx-

iveba iyofa or nawilad: pirveladi galaqtikuri 

kosmosuri gamosxiveba, romelic Sedgeba maRali 

energiis nawilakebisagan–protonebisagan miaxloe-

biT 90 %), agreTve heliumis ionebisagan, romelic 

Sedis kosmosuri sxivebis 10 %-is SemadgenlobaSi. 

sxva mZime elementebis–protonebis, neitronebis, 

eleqtronebis, fotonebisa mniSvnelovnad mcirea. 

protonebis energia icvleba 1-dan 1014 meg–mde. 103 

mev–ze meti energiis mqone nawilakebis nakadis 

simkvrive energiis gazrdiT eqsponenturad mcird-

eba. adgili aqvs am nakadis simkvrivis iSviaT, ma-

gram Zlier matebas (ramdenimejer da metad) mzeze 

mZlavri afeTqebis dros. am dros gamosxivdeba 

xilvadi ultraiisferi da rendgenis speqtri. af-

eTqeba grZeldeba daaxloebiT 10 wuTi. intensi-

uri afeTqebis dros gamosxivdeba didi raodenobiT 

damuxtuli nawilakebi protonebi da @nawilakebi. 

es pirveladi kosmosuri gamosxiveba TiTqmis 

sruliad qreba dedamiwidan 20 km-is simaRleze. es 

xdeba atmosferoSi myof atomebTan da birTvebTan 

urTierTqmedebis Sedegad. amitom dedamiwis zda-

piris doneze kosmosur radionuklidebs ar SeaqvT 

arsebiTi wvlili garegani gamosxivebis dozaSi.

atmosfero, romlis simkvrive TandaTanobiT iz-

rdeba (misi sazRvridan dedamiwis zedapirisaken) am 

kosmosuri nawilakebis bunebrivi STanmTqmelia. zR-

vis dones aRweven mxolod is nawilakebi, romelTa 

SeRwevadobis unari mniSvnelovani. 

jer kidev 1933 wels, italielma fizikosma 



57 samTo Jurnali, #2(41), 2018

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S

bruno rosim martivi cdebiT aCvena, rom zRvis do-

neze kosmosuri sxivebis nakadSi Semavali nawilake-

bi SeiZleba or jgufad gaiyos. pirveli jgufis 

nawilakebi ver gadian 10 sm-is sisqis tyviis fir-

fitaSi da isini e.w. `rbil komponents” Seadgenen. 

Mmeore jgufis nawilakebi ki Tavisuflad gadian 

10 sm-s da meti sisqis tyviis fenas da maT `xisti 

komponentebi“ ewodeba. rbil komponentebSi Sedis 

eleqtronebi, pozitronebi da fotonebi. fotonebi 

warmoadgenen  nawilakebs. xisti komponentebis 

protonebis (maTi meorenairad miuonesac urodeben) 

STanTqmis unari Zalze mcirea. am nawilakebis siCqa-

reebi sinaTlis gavrcelebis siCqares uaxloevdeba.

xisti nawilakebi gvxvdeba sxvadasxva qalaqebis 

metroebis gvirabebSi, ramdenime kilometris siR-

rmis sawarmoebSi. am dros dakvirvebisas gamzomi 

xelsawyoebi yovelTvis aRricxaven kosmosuri sx-

ivebis SemadgenlobaSi Semavali miuonebis arsebo-

bas. TviT atmosferoSi gaCenil meorad damuxtul 

kosmosur nawilakebze ki dedamiwis magnituri ve-

lis gadamxreli Zala praqtikulad ar moqmedebs, 

radgan maTi siCqareebi Zalian didia. 

rodesac es pirveladi kosmosuri gamosxivebis 

nawilakebi SeiWrebian dedamiwis atmosferoSi, isini 

urTierTqmedeben nivTierebis atomebTan da warmoqm-

nian meorad nawilakebs, romlebis moZraoben dedami-

wis zedapirisaken. 

dedamiwis zedapirze araa adgilebi, sadac ar 

moqmedebs kosmosuri sxivebi. dedamiwis zedapiris 

nawili ufro Zlier eqvemdebareba am sxivebis ze-

moqmedebas. ase magaliTad, CrdiloeT da samxreT 

polusebi iReben met radiacias, vidre dedamiwis 

ekvatoruli nawili. es dakavSirebulia dedamiwis 

magnituri velis arsebobasTan, dedamiwis magnituri 

veli kosmosuri sxivebis rbili da xisti kompo-

nentebis nawilakebze atmosferos SigniT gavlenas 

ar axdens. vinaidan magnituri veli dedamiwis cen-

tridan daaxloebiT 60 an 180 aTasi km-is manZilze 

vrceldeba. igi kosmosur nawilakebze atmosferos 

gareT zemoqmedebs. e. i. iwvevs maTi traeqtoriis 

gamrudebas. Tumca magnituri velis daZabuloba 

mcirea, magram mas sivrcis didi nawili uWiravs, 

amitom nawilakebze moqmedeba did manZilze war-

moebs, ris gamoc nawilakis gadaxris jamuri efeqti 

SeiZleba iyos mniSvnelovani.

kosmosuri gamosxivebis intensiurobaSi garkveu-

li roli eniWeba atmosferuli haeris sisqes, 

romelsac aqvs adamianis damcavi ekranis roli. 

adamianebi, romlebic cxovroben zRvis doneze, iRe-

ben kosmosur dasxivebas miaxloebiT ekvivalenturi 

doziT 300 mikroziverti weliwadSi, xolo is ada-

mianebi, romlebic cxovroben zRvis donidan 2000 

m-ze maRla, es sidide ramdenjerme metia. zRvis 

doneze kosmosuri gamosxivebis done Seadgens 0,03 

mikroziverts saaTSi, 2000 m-ze 0,1 mikroziverti 

saaTSi, 4000 m-ze 0,2 mikroziverti saaTSi, 1,2 km-

is doneze–5 mikroziverti saaTSi. aqve aRsaniSna-

via kosmosuri warmoSobis radionuklidebi atmos-

feroSi. isini atmosferuli naleqis saxiT modis 

dedamiwis zedapirze.

dedamiwis biosferoSi gvaqvs 60–ze meti bune-

brivi radionuklidebi, aq unda gamoiyos uranisa 

da Toriumis daSlis 32 radionuklidi. agreTve 

xangrZlivmoqmedi  radionuklidebi (kaliumi   da 

sxvebi), romelTa daSlis naxevarperiodi 107–dan 

1015 welia. dedamiwis zedapiris gamosxivebis do-

zaSi mniSvnelovani wvlili Seaqvs zeda, niadagis 30 

sm-ian fenas. 

garemoSi arsebuli radionuklidebi adamia-

nis organizmSi Sedis CasunTquli haeriT, kvebis 

produqtebiT da sasmeli wylis saSualebiT. 

ZiriTadi radiaqtiuri izotopebi, romlebsac vx-

vdebiT dedamiwis samTo wiaRiseulSi esaa urani, 

Toriumi da sxva radiaqtiuri ojaxis warmomad-

genlebi, romlebic sawyiss iReben urani-238 da 

Toriumi–232-is xangrZlivi sicocxlis izotope-

bidan, romlebic dedamiwis SemadgenlobaSia misi 

Camoyalibebis dRidan. dedamiwis mosaxleobis 

ZiriTadi masa sacxovrebel adgilebSi iRebs saSua-

lod 0,3–dan 0.6 miliziverts weliwadSi.

uaxloes warsulSi mecnierebma daadgines, rom 

bunebrivi radiaciidan yvelaze wonads warmoadgens 

uxilavi, romelsac ar aqvs gemo da suni, mZime gazi 

(7,5–jer mZime haerze) radoni. bunebaSi radoni 

gvxvdeba ori saxiT: radon 222, romelic aris ura-

nis 238–is daSlis produqtebis radiaqtiuri rigi 

da radon 220–is saxiT, romelic aris Torium 232-

is daSlis radiaqtiuri rigi.

radonis gamonTavisufleba xdeba dedamiwis mTe-

li qerqidan. radonis dasxivebis dozis ZiriTad 

nawils adamiani iRebs daxurul, gauniavebel saT-

avsSi. zomieri klimatis zonaSi daxurul saTavseb-

Si radonis koncentracia saSualod 8-jer maRalia, 

vidre gare haeris SemTxvevaSi. saTavsis SigniT ra-

donis koncentracia haerSi xvdeba mxolod maSin, 

roca saTavsebi sakmarisad izolirebulia garemo-

sagan. 

Seva ra saTavsSi ama Tu im gziT (gruntidan 

gaJonavs fundamentSi da iatakSi, an iSviaTad gamon-

Tavisufldeba im masalebidan, romlebic gamoiyeneba 

saxlis konstruqciebSi), radoni grovdeba da sa-

TavsSi SeiZleba warmoiSvas radiaciis sakmarisad 

maRali done. gansakuTebiT maSin, Tu saxli dgas 

iseT gruntze, romelsac aqvs radionuklidebis 

maRali Semcveloba, an Tu misi agebisaTvis gamoy-

enebuli iyo maRali radiaqtiurobis mqone masalebi.

niadagidan gamoyofili radiaqtiuri gazebi, ra-

doni da Toroni (ra donis izotopi), advilad ix-

sneba wyalSi, xvdeba wyaroebSi, nakadulSi da mdi-

nareebSi. Cveulbrivi radonis koncentracia maT-

Si mcirea. gamonakliss Seadgens zogierTi wyaro, 

romelsac gaaCnia gazrdili radiaqtiuroba.

me-20 saukunis bolos Catarda gazomvebi say-

ofacxovrebo saTavsebSi da saxlebSi radonis 

Semcvelobaze. es saxlebi agebuli iyvnen wida-

betonebze. gairkva, rom zogierT binebSi radonis 
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koncentracia 2-jer meti iyo, vidre Ria adgile-

bze. aseTi aqtiuroba adamianisaTvis ar aris Zalze 

saSiSi, magram Tu ganvixilavT misi genetikuri 

TvalsazrisiT, aseTi sididis dasxiveba iqneba arasa-

surveli. amis gamo, zogierTi evropis qveynebSi mim-

dinareobs saamSeneblo widabetonis (msubuqi beto-

nis), blokebis da panelebis radiaciuri kontroli. 

Cveulebriv wyalSi radonis koncentracia 

Zalze mcirea, magram Rrma Webidan an arteziuli 

WaburRilebidan miRebul wyalSi radonis Semcveloba 

Zalze maRalia. adamianebi wyals moixmaren aduRe-

bulis saxiT (Cai, yava, sadilis momzadeba), wylis 

duRilisas ki radoni mniSvnelovnad orTqldeba. 

Uufro did saSiSroebas warmoadgens wylis orTq-

lis (Tu radonis koncentracia maRalia) moxvedra 

filtvebSi CasunTqul haerTan erTad, rac yvelaze 

xSirad xdeba saabazano oTaxSi. gamokvlevebma aCena, 

rom saabazanoSi radonis koncentracia 3-jer maRa-

lia, vidre samzareuloSi da 40-jer maRali vidre 

sacxovrebel saTavsSi. aseve gamokvlevebiT dadge-

nilia, rom Tbili Sxapis CarTvidan 7 wuTis Semdeg 

radonis da misis Svilobili produqtebis kon-

centracia swrafad izrdeba da Sxapis gaTiSvidan 

1.5 saaTis gasvlis Semdeg radonis koncentracia 

mcirdeba.

radoni aRwevs miwis qveS bunebrivi gazis 

SemadgenlobaSic. winaswari damuSavebis da gazis 

Senaxvis procesSi radonis didi raodenoba aor-

Tqldeba, magram saTavsSi radonis koncentracia 

mniSvnelovnad amaRldeba, Tu samzareulos qurebs da 

gamaTbobel xelsawyoebs ar aqvT gamwovi saSuale-

bebi. saTavsSi radonis koncentracia mis Svilobil 

produqtebTan erTad 90 % SemTxvebSi Seadgens 50 

bekereli/m3, e.i. 25-jer ufro maRalia vidre haer-

Si. Senoba nagebobebSi radonis ganawilebas Semdegi 

Tanafardobebis saxe aqvs: bunebrivi gazi–3 kbk/dRe-

RameSi, wyali–4 kbk/ dRe-RameSi, gare haeri–10 kbk/

dRe-RameSi. saTavsebis mixedviT ki gvaqvs: radonis 

saSualo koncentracia saabzanoSi 8,5 kbk/m3, samza-

reuloSi 3,5 kbk/m3, sacxovrebel oTaxSi–0,2 kbk /m3

saamSeneblo masalebi erTis mxriv amcireben 

gare dasxivebas da asruleben damcav rols, xolo 

meores mxriv, TviTon arian damatebiTi gamosxivebis 

wyaroebi. Tu miviRebT, rom saamSeneblo masalis 

simkvrive aris 1,6 gr/sm2-ze maSin kedeli romlis 

simkvrivea 50 gr/sm2-ze, praqtikulad CaaxSobs mTel 

gamosxivebas, romelic modis dedamiwis zedapiri-

dan, xolo kedeli simkvriviT 10 gr/sm2 amcirebs 

dozis simZlavres 2-jer. xis konsturqciebi amci-

reben gare dasxivebas 75 %-iT. pirvel da meore 

sarTulze kidev ufro mcirdeba 10-20 %-iT. qvis 

Senobis yvela sarTulze miwis gamosxivebis doza 

erTidaigivea, rac amtkicebs, rom am SenobaSi gare-

gani dasxiveba praqtikulad sruliad CaixSoba gare 

kedlebis saSualebiT. zogierTi samSeneblo masa-

lebis radiaciis done masSi radiumis da Toriumis 

Semcvelobisas 1 kg-ze mocemulia cxrilSi 1. 

                                                        cxrili 1

           samSeneblo masalebis radiaciis done 

samSeneblo masala kuTri radiaqtiuroba bekereli/kg-ze

xe 1,1

bunebrivi gifsi 29

RorRi da qviSa 34

portland-cementi 45

aguri 126

Tixamiwa 574

fosforTabaSiri 1367

kalcsilikaturi Slaki 2140

uranis gamamdidrebeli qarxnis narCenebi 4625

mravalsarTulian saxlebSi radonis koncen-

tracia zeda sarTulebze, rogorc wesi, dabalia, 

vidre pirvel sarTulze. radonis Sesamcirebeli 

efeqtebidan, gansakuTrebiT efeqturia sardafidan 

da miwidan amomavali yvela Rarebis da bzarebis 

dagminva.Ggarda amisa, radonis emisia kedlebidan 

mcirdeba 10-jer kedlebis plastikuri masalebis 

mopirkeTebis dros da kedlebze epoqsiduri saRe-

bavebis gamoyenebis dros an zeTovani saRebavebiT 3 

feniT dafarvisas.

SedarebiT did dozas iReben adamianebi, rom-

lebic cxovroben zRvis donidan maRla an iseT 

raionebSi, sadac aris maRali bunebrivi radiaq-

tiuroba. normalur bunebriv radiaciul fonSi 
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mcxovrebi adamianebis saSualo wliuri dasxiveba 

Seadgens 2,2 mev/weliwadSi. 10 wlamde bavSvebisaT-

vis dasxiveba metia maT mier radiaqtiuri daSlis 

produqtebis ingaliaciis gamo da Seadgens weli-

wadSi 3 mev-s.

teqnologiuri mizezebiT gazrdili radiaci-

uli foni gvaqvs im adgilebSi, sadac muSaoben at-

omuri eleqtrosadgurebi, agreTve Tbosadgurebi, 

romlebic sawvavad iyeneben naxSirs. Zveli Taobis 

feradi televizorebis da kompiuterebis ekrani-

dan 250 sm-is manZilze gvaZlevs 2,5-103-mkev/saaTSi 

dasxivebas, xolo 5 sm-is manZilze – 100 mkev/saaTSi 

dasxivebas.

aRsaniSnavia, rom masalebi, xe, aguri da beto-

ni gamoyofen SedarebiT mcire raodenobis radons.

Yyvelaze maRali kuTri radiqtiurobiT  gamoirCeva 

graniti da pemza, gansakuTrebiT radiaqtiurobiT 

gamoirCeva saamSeneblo saqmeSi gamoyenebuli Tixa-

miwebi. fosforTabaSiri farTod gamoiyeneba sam-

Seneblo blokebis da cementis warmoebaSi, vinaidan 

igi iafia bunebriv TabaSirze, magram fosforTaba-

Siris radiaqtiuri done ufro maRalia, vidre bune-

brivi TabaSiris.

amJamad teqnologiuri wyaroebidan miRebul ra-

diaciis dozebSi didi adgili ukavia samedicino 

procedurebis da mkurnalobis meTodebs, sadac gam-

oyenebulia radiaqtiuri nivTierebebi. bevr qveyanaSi 

es dasxivebis wyaro praqtikurad pasuxismgebelia 

mTels dozaze, romelsac adamiani iRebs radiaaciis 

teqnologiuri wyaroebidan.

radiacia medicinaSi gamoyenebulia rogorc di-

agnostikis miznebisaTvis, aseve samkurnalo miznebi-

sTvisac. erT-erT yvelae gavrcelebul samedicino 

danadgars warmoadgens rentgenis aparati (flu-

rografis aparati). did gavrcelebas pouloben 

agreTve axali rTuli diagnostikis meTodebic, 

romlebic emyarebian radioizotopebis gamoyenebas. 

rogori paradoqsulic ar unda iyos, kibosTan br-

Zolis erT-erT ZiriTad xerxs warmoadgens sxi-

vuri Terapia. 
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ДЗОДЗИШВИЛИ  З. Г.,   ЛУРСМАНАШВИЛИ М. А.,   
ДЖИКИА М. Г.
ЕСТЕСТВЕННЫЕ  ИСТОЧНИКИ РАДИАЦИИ И 
ИХ ВЛЯНИЕ НА ЧЕЛОВЕКА

АНОТАЦИЯ: B работе рассмотрен как растет 
радиационный фон на поверхности земли. 
Известно, что тело человека подвергается облуче-
нию двумя способами, таковыми являются внеш-
ние и внутренние воздействия продуктов распада 
радиоактивных веществ урана и радона (изотоп 
тория), а также естественный и искусственный 
радиационный фон, которые увеличивают воздей-
ствие на человеческое тело. Рассмотрены предель-
ная допустимая концентрация и пути уменьшения 
их воздействия на человека.
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DZODZISHVILI  Z.,  LURSMANASHVILI M .,  
JIKIA M. 
NATURAL SOURCES OF RADIATION 
AND TREIR INFLUEUENCE ON MAN

ANNOTATION. The paper reviews how radiation 
background has been increasing over the earth surface.  
It is known that the human body subjects to radiation 
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fonoliTi, rogorc nedleuli mrewvelobis sxvadasxva 

dargisaTvis

 anotacia. statiaSi ganxilulia fono-

liTebis mniSvneloba, mrewvelobisa da soflis liTebis mniSvneloba, mrewvelobisa da soflis 

meurneobis sxvadasxva dargisaTvis, romelic maT min-meurneobis sxvadasxva dargisaTvis, romelic maT min-

eralur da nivTier Sedgenilobazea damokidebuli. eralur da nivTier Sedgenilobazea damokidebuli. 

analizi gakeTebulia arsebuli gamocdilebisa da 

uaxlesi  kvlevebis safuZvelze.  mocemulia xo-uaxlesi  kvlevebis safuZvelze.  mocemulia xo-

nis municipalitetis teritoriaze arsebuli fono-nis municipalitetis teritoriaze arsebuli fono-

liTebis qimiuri da  mineralur - petrografiuli  liTebis qimiuri da  mineralur - petrografiuli  

analizi, prognozuli maragebi. gamoTqmulia mosaz-analizi, prognozuli maragebi. gamoTqmulia mosaz-

reba maTi samrewvelo nedleulad gamoyenebis per-reba maTi samrewvelo nedleulad gamoyenebis per-

speqtivis Sesaxeb.

sakvanZo styvebi: fonoliTi, eqstruzi, fonoliTi, eqstruzi, 

nedleuli, mrewveloba, nefelini, tute qanebi, traqi-nedleuli, mrewveloba, nefelini, tute qanebi, traqi-

ti, feldSpatoidi.ti, feldSpatoidi.

  

fonoliTebi tuteebisa da Tixamiwis siuxviT 

gamorCeuli vulkanuri qanebia, romlebic  xasiaT-

debian gansxvavebuli mineraluri SedgenilobiT da  

ZiriTadi qanmaSeni mineralebis raodenobrivi cva-

lebadobiT, rac ganapirobebs rTuli,  gansakuTreb-

uli struqturul-teqsturuli saxesxvaobebis ar-

sebobas. fonoliTi mineraluri SedgenilobiT mie-

kuTvneba  feldSpatoidiani qanebis rigs, romlis 

SedgenilobaSi erTi an ramdenime feldSpadoidi, 

umetesad nefelini, monawileobs. Na da K - is ra-

odenobrivi Sefardebis mixedviT, (rodesac feldSpa-

toidi  qanmaSeni mineralia)  ganasxvaveben natrium-

ian da kaliumian fonoliTebs. iseTi Semadgenlobebi, 

sadac feldSpatoidi meorexarisxovan rols asru-

lebs, warmoadgenen  gardamaval rgols traqitisak-

en (nefeliniani traqiti an fonolituri traqiti 

da sxv.).  

fonoliTebis didi nawili maTi gamosavlianobis 

CaTvliT kontinentur riftul zonebSi da umetes-

ad ki okeanur kunZulebze, miekuTvneba natriumian 

rigs, romelSic Sefardeba Na2O/K2O rogorc wesi 

orze metia [1]. tipur SemTxvevaSi eseni porfiru-

li qanebia sanidinis, anorToklazis  da natriumiani 

feldSpatoidis CanarTebiT mikrokristalur traq-

itoidur ZiriTad masaSi, romelic Sedgeba tute 

mindvris Spatebis leistebiT da miniT an mTlianad 

miniT. mafuri mineralebi warmodgenilia egiriniT 

an egirin-avgitiT, zogjer piroqseni Canacvlebulia 

amfiboliT. natriumiani fonoliTebis zogierT 

saxeobaSi nefelinTan erTad gvxvdeba nozeani an 

sodaliTi. iSviaTia, rom fonoliTis SedgenlobaSi 

ar monawileobdes analcimi, zogierT saxesxvaobebSi 

is wamyvan rolsac TamaSobs. natriumiani rigis ti-

puri warmoadgenelia fonoliTi kenia - eTiopiis 

riftis tute kompleqsidan: SO2 – 55,22, TiO2 – 0,77,  
Al2O3 – 21,09,  FeO – 4,01,  MnO – 0,26,  MgO – 0,48, 
CaO – 2,21,  Na2O – 9,57,  K2O – 4,57,  P2O5 – 0,06.

kaliumiani fonoliTebi, sadac xSirad erTader-

Ti feldSpatoidi leicitia, SezRuduli gavrcele-

biT sargebloben, gvxvdebian kontinenturi, te-

qtonikurad stabiluri kratonebis farglebSi, 

fuZe (bazituri) Sedgenilobis lavebTan, umetesad 

ki kaliumiani rigis leicitian bazanitebTan da 

leicititebTan asociaciaSi. leicitiani fono-

liTebi gvxvdeba samxreT da centralur italiaSi, 

madagaskarze da sxva, xolo  leicitofirebi far-

Todaa cnobili germaniaSi (kaizerStuli), cimbir-

Si (ruseTi), yazaxeTSi da sxv. garda leicitisa 

aRniSnuli qanebi umetesad  Sedgeba sanidinisagan, 

egirin-avgitisagan da mcire raodenobiT nefelin-

isa da plagioklazisagan, iSviaTad  rqatyuarisa 

da biotitisagan. leiciti xSirad Secvlilia da 

Canacvlebulia analcimiT. am TvalsazrisiT sain-

teresoa  yazaxeTis (md. iSimi) leicitofirebi: SO2 
– 52,94, TiO2 – 0.44,  Al2O3 – 21,33, FeO – 2,82, Fe2O3  

- 1,29, MgO – 0,71, CaO – 3,21, Na2O – 4,04, K2O – 8,37, 
. . – 3,12.

fonoliTebi, sadac nefelini da leiciti cal-

calke an orive erTad   SedarebiT mcire ra-

odenobiTaa, ZiriTadad  agebulia  tute mindvris 

Spatebisagan (sanidini an orToklazi),  piroqsenis 

an amfibolisagan, aqcesoruli mineralebisagan. aseTi 

Sedgenilobis tipuri magaliTia bohemiis (CexeTi) 

fonoliTi: SO2 – 56,49, TiO2 – 0,74,  Al2O3 – 18,77, 
FeO – 1,46, Fe2O3  - 3,0, MgO – 0,63, CaO – 3,29, Na2O – 
7,10, K2O – 5,18,   P2O5 – 0,27, sin. – 1,83. aRniSnuli, 

qimizmiT Zalian axlos dgas dedelauris fonoliT-

Tan.

fonoliTebi  iSviaTi qanebi arian, Tumca interesi 

maTsa da maTi siRrmuli analogebis mimarT sakmaod 

didia, radgan nivTieri Tu mineraluri Sedgenilobis 

mixedviT did interess iwveven. fonoliTebsa da 

nefelinian sienitebTan dakavSirebulia sxvadasxva 

saxis gamadnebebi, meore mxriv isini warmoadgenen 

mravalferovan nedleuls mrewvelobis sxvadasxva 

dargisaTvis. am TvalsazrisiT gadamwyvet rols 

maTi mineraluri Sedgeniloba asrulebs.

fonoliTebis gamoyenebis erTi mimarTuleba da-

kavSirebulia maTSi tuteebis maRal SemcvelobasTan. 

maRaltutiani stabiluri Sedgenilobis nefeliniani 

fonolitebi gamoiyenebian rogorc safluse masala 

keramikisa da SuSis warmoebaSi.  fonoliTi mniS-

vnelovnad swevs narevis dnobis temperaturas da amci-

rebs gamowvis dros. am SemTxvevisaTvis xdeba masalis 

dafqva sxvadasxva fraqciis saxiT (0-1,25 mm,  0-2 mm,  

0-3 mm), saWiroebis mixedviT da miwodeba Sesabamisi 

warmoebisaTvis. tipiuri fonoliTis Cajdomis tem-

peratura gamowvisas 850 ,  Secxoba xdeba 1080-
1180  SualedSi, xolo dnobis tempera tura 

1320  - 1380 -is farglebSia.
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aRniSnuli Tvisebis gamoyeneba sxvadasxva 

kuTxiTaa relizebuli da arsebobs mravalgvari 

gamokvlevebi maTi efeqturad gamoyenebis mizniT. am 

TvalsazrisiT mniSvnelovania kvleva - kaolinuri 

Tixis Secxobaze fonoliTis danamatis gavlena [2]. 

kvlevis mixedviT Sefasebulia Tu rogor gavle-

nas axdens fonoliTis damateba kaolinuri Tixis 

Secxobaze (gamowvaze) keramikuli filebis warmoe-

baSi. kompozicia mzaddeboda fonoliTis fxvnilis 

damatebiT  20-40 % (masuri) - is  farglebSi. mza 

standartul nawarmTan Sedarebam aCvena, rom gamoy-

enebuli danamati mniSvnelovnad aumjobesebs Tixis 

Secxobis process da 1150  -is zemoT mkveTrad 

amcirebs forianobas.

erTerTi kvlevis mixedviT fonoliTis fx-

vnili ganxilulia rogorc alternatiuli wyaro 

mcenareTa kvebis gaumjobesebis da niadagis fenis 

Tvisobrivi SecvlisaTvis [3]. aRniSnulia, rom fx-

vnilis pirdapiri gamoyeneba aferxebs (zRudavs) 

mineralebis xsnadobas mkvebav masaSi. aqedan gamom-

dinare misi gamoyeneba umjobesia organul kom-

postTan erTad. am dros fonoliTi erTis mxriv, 

efeqtur gavlenas axdens uSualod kompostirebis 

procesze, xolo miRebuli masis gamoyeneba zrdis  

bioreaqciebis xarisxs da dadebiT gavlenas axdens 

mcenareTa kvebis procesze.

gamomwvari fonoliTis fxvnili gamoiyeneba 

betonis danamatad wyali/cementis narevSi, cemen-

tis ekonomiis mizniT. cementis raodenoba betonSi 

SesaZlebelia Semcirdes sxvadasxva pucolanuri 

danamatis SereviT. fonoliTs gaaCnia reaqciis un-

ari cementis SedgenilobaSi arsebul naerTebTan, 

rac ganapirobebs Secxobis maRal xarisxs [4].

danamati 566 natroliTi-fonoliTi gamoiyeneba 

cxovelebis sakvebis warmoebaSi, rogorc stabiliza-

tori, erTgvarovani narevis misaRebad. Sedgeniloba 

-  mindvris Spati, tuteebi, tutemiwaTa aluminiani 

hidrosili katebi da sxv. zustad pasuxobs fono-

liTi - ceoliTis (natroliTi - Sedis 43-46,5 % 

raodenobiT) narevs.

kaliumiani (leicitiani) fonoliTebis gamoy-

eneba SesaZlebelia Sesabamisi sasuqebis warmoeba-

Si. sasuqad gamoiyeneba kaliumis qloridi, kaliu-

mis gogirdmJava marili da sxva, romlebic kar-

gad ixsnebian  wyalSi. fonoliTis nedleulidan 

mxolod sasuqis warmoeba naklebad rentabeluria, 

SemuSavebulia maRalkaliumiani bunebrivi masalebis 

gamdidrebisa da gamoyenebis sxvadasxva meTodebi da 

sqemebi.  

nefeliniani sienit - fonoliTis jgufis qa-

nebi ganixilebian rogorc kompleqsuri nedleuli, 

upirvelesad aluminis  oqsidis  sawarmoeblad 

da Semdeg, teqnologiuri ciklis mixedviT, sxva 

Tanamdevi masalebis misaRebad.

meTodi, romelic aRniSnuli nedleulis un-

arCeno damuSavebas iTvaliswinebs, axali ar aris 

da didi xania gamoiyeneba sxvadasxva qveyanaSi, maT 

Soris ruseTSi (volxovis aluminis qarxana). 

nedleulidan upirvelesad miiReba nefeliniani kon-

centrati, romlis damuSaveba mimdinareobs kirqv-

asTan erTad - dafqva, Sereva, gamowva, xolo Semdeg 

qimiuri damuSavebiT miiReba aluminis Jangis hidra-

ti, soda, potaSi, belituri Slami, romelic Sedgeba 

ZiriTadad belitisagan (2CaO.SiO2) da gamoiyeneba 
cementis warmoebaSi.

1t. Tixamiwis warmoebisas miiReba 0,76 t. kal-

cinirebuli soda (Na2CO3); 0,30 t. potaSi (K2CO3); 
0,05 t. kaliumis sulfati (K2SO4) da 10 t. port-
landcementi. amisaTvis ixarjeba 41 t. nefelinis 

koncentrati da 76 t. kirqva. sawarmoo danaxar-

jebi CamoTvlili komponentis saTiTaod, sxvadasxva 

meTodiT miRebasTan SedarebiT 10-15 %-iT nakle-

bia. efeqti miRebulia imis xarjze, rom nedleuli 

Seicavs didi raodenobiT  tuteebs  da kaJmiwas 

TixamiwasTan erTad.

fonoliTi saukeTeso saamSeneblo da mosapir-

keTebel masalas warmoadgens, rac kargad Cans misi 

fizikur-meqanikuri maxasiaTeblebidan. aq gasaTva-

lis  winebelia is momenti, rom misi zogierTi 

saxesxvaoba struqturul - teqsturuli niSnebidan 

gamomdinare advilad ifiteba garemo pirobebis Ria 

agresiis dros da maTi gamoyeneba gare mopirkeTe-

baSi SezRudulia.

saqarTveloSi fonoliTebis ramdenime gamosava-

lia cnobili xonis municipalitetSi, soflebis - 

dedelaurisa da axalbedisoulis teritoriaze da 

ukavSirdeba turon-santonuri asakis e.w. „mTavris 

wyebas“. sof. dedelauris farglebSi aRniSnuli wye-

ba gakveTilia sxvadasxva Sedgenilobis (ZiriTadad 

bazalturi) sxeulebiT, maT Soris fonolitiT, ro-

melic  formiT eqstruzivs warmoadgens. sxeuls 

uxeSad  konusuri forma aqvs  elifsis msgavsi fuZ-

iT, romelic wagrZelebulia CrdiloeT-samxreTis 

mimarTulebiT 170-200 m, xolo mis marTobulad 

80-90 m.-is farglebSi (ix. nax.1).

vulkanogenur wyebaSi sof. axalbedisoulTan 

Cais meurneobisaken  mimaval gzaze fonoliTis sami 

ZarRvia SeWrili, pirvelis simZlavre 5 m-s udris 

da gumbaTis forma aqvs, danarCeni ori ZarRvi dai-

kebs warmoadgens. erTis simZlavre 1,2 m. -s udris, 

meorisa 0,8 m-s. fonoliTis ZarRvebi, mxolod adgil 

- adgil aris saRi, ZiriTadi nawili gaTixebulia da 

rkinis hidroJangiT aris Canacvlebuli [6]. samwux-

arod Cveni eqspediciis dros (05.2018) aRwerili 

sxeulebi ver vnaxeT, verc md. kuxis xeobaSi da 

verc yofili meurnebisaken mimaval gzaze, advili 

SesaZlebelia,  gasuli drois manZilze is gadaifara 

mewyruli movlenebis Sedegad.
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nax. 1. ubnis sqematuri geologiuri ruka;nax. 1. ubnis sqematuri geologiuri ruka;

K1b-h - b-h - kvarciani-arkozuli qviSaqvebi, konglomeratebi, dolomitebi, dolomitizirebuli kirqve-kvarciani-arkozuli qviSaqvebi, konglomeratebi, dolomitebi, dolomitizirebuli kirqve-

bi, mergelovani kirqvebi, kirqvebi; bi, mergelovani kirqvebi, kirqvebi; K1b - b - baremuli kirqvebi; K1a-al -a-al -mergelovani kirqvebi, kirqvebi, mergelovani kirqvebi, kirqvebi, 

glaukonitiani qviSaqvebi, tufebi, tufobreqCiebi; glaukonitiani qviSaqvebi, tufebi, tufobreqCiebi; K2s-glaukonitiani qviSebi, kirqvebi, mergele--glaukonitiani qviSebi, kirqvebi, mergele-

bi, tufebi, tufobreqCiebi; bi, tufebi, tufobreqCiebi; K2t-st – „t-st – „mTavris“ wyeba - tufebi, tufoqviSaqvebi, tufobreqCiebi da mTavris“ wyeba - tufebi, tufoqviSaqvebi, tufobreqCiebi da 

tufokonglomeratebi kirqvis SuaSreebiT da linzebiT. mergelebi da bazaltis ganfenebi da tufokonglomeratebi kirqvis SuaSreebiT da linzebiT. mergelebi da bazaltis ganfenebi da 

gamkveTebi; K2t-m – t-m – kirqvebi, mergelovani kirqvebi, mergelebi, mergelovani Tixebi, kirqvebi, mergelovani kirqvebi, mergelebi, mergelovani Tixebi, 

Q- Q- meoTxeuli naleqebi

 
dedelauris fonoliTi saR monatexze sakmaod 

mkvrivi, wvrilmarcvlovani aRnagobis (iSviaTad 

SeimCneva fenokristalebi) erTgvarovani qania, ruxi 

monacrisfro-momwvano SeferilobiT. yofili qvis 

karieris farglebSi, 15-17m simaRlis vertikalur 

kedelze kargad Cans sxvadasxva mimarTulebis 

napralovani sistemebi da ganwevrebis sibrtyeebi. 

daaxloebiT Sua doneze SesamCnevia kargad gamoxat-

uli sferuli (balisiseburi) ganwevreba, romelTa 

Siga nawilebi xSirad Zlier gaTixebulia.  sxeulis 

ZirSi (Crdilo- aRmosavleT nawilSi) SesamCnevia 

teqtonikuri aSliloba, romlis simZlavre zoggan 

nexevar metramdea, Zlier gaTixebulia, gamdidrebu-

lia rkinis hidroJangiT.zona TiTqmis vertikaluria, 

igive mimarTulebiT vrceldeba, rogorc fonoliTis 

sxeuli da savaraudoT sxeulisa da Semcveli qa-

:
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nebis kontaqtis zonasac warmoadgens. zonidan, sxva 

gaTixebuli adgilebidan da  sxeulidan ramdenime 

sinji aviReT da gavaanalizeT. damzadda Slifebi, 

silikaturi analizi Catarda al. TvalWreliZis 

mineraluri nedleulis kavkasiis institutSi (ix. 

cxrili 1.), ramdenime nimuSs Cautarda rentgeno 

struqturuli analizi.

cxrili 1

dedelauris fonoliTebis qimiuri analizis Sedegebis (wona %-Si)dedelauris fonoliTebis qimiuri analizis Sedegebis (wona %-Si)

 

SO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 . . .
1. 56,6 0,15 18,6 4.15 1,12 0,10 0,5 1,8 6,8 5,4 0,11 2,50 3,58
2. 57,4 0,18 18,7 3,96 1,51 0,13 0,6 2,1 6,4 5,1 0,10 0,91 2,57
3. 56,3 0,27 18,4 5,53 0,21 0,11 0,72 3,10 6,6 5,0 0,17 1,10 2,24
4. 56,8 0,04 19,0 4,80 - 0.18 0,80 2,00 6,6 5,3 0,10 0,87 3,23
5. 57,5 0,11 19,9 3,5 1,8 0,13 0,15 1,32 7,5 6,0 0,10 0,40 1,46
6. 57,6 0,12 19,8 3.2 1,7 0,15 0,13 1,20 7,9 6,2 0,10 0,44 1,56
7. 39,7 3,94 14,62 11,68 0,21 0,21 3,60 3,92 0,3 0,7 0,30 10,9 8,68

SeniSvna: sinji 7 fonoliTis Semcveli Zlier gaTixebuli qanebidan aris aRebuli

unda avRniSnoT,  rom qanis agebuleba da Sedgeni-

loba mineralur- petrografiuli TvalsazrisiT 

sakmaod erTferovania, Tu ar CavTvliT  sferuli 

ganwevrebis da zedapiris zogierT ubans, romelic 

Zlier gamofitulia. SlifSi qanis ZiriTadi, TiTqmis 

ufero,  masis struqtura traqitulia da agebulia 

mindvris Spatis da nefelinis  wvrili kristale-

biT, SedarebiT didi zomis magnetitis marcvlebiT, 

uswormasworo formis egirin-avgitis marcvlebiT  

da gaTixebuli vulkanuri miniT. wvrildispersiuli 

gaTixebuli masa gaJRenTilia rkinis JangiT. ZiriTad 

masaSi mTavar Semadgenels mindvris Spati da gaTixe-

buli mina warmoadgens, romelTa raodenoba TiTqmis 

Tanabaria. mindvris Spatis mikroliTebi warmod-

genilia plagioklaziT (andezini) da kaliSpatiT 

(anorToklazi). maTi raodenoba TiTqmis erTnairia, 

xSirad orive Canacvlebulia analcimiT, zogjer 

orive gaTxebulia.

rogorc aRiniSna, ZiriTadi masis erT-erT 

Semadgenelia  egirin-avgiti, romelic Ria mwvanedaa 

Seferili da warmoqmnis uswormasworo wagrZele-

bul nemsisebur kristalebs. isini mindvris Spatis 

mikroliTebTan erTad monawileoben ZiriTadi masis 

struqturis (zogjer fluiduri) SeqmnaSi. miner-

als emCneva kargad gamoxatuli prizmuli tkeCva-

doba.

nefelini ZiriTad masaSi izometruli wriuli 

marcvlebis da oTxkuTxa an odnav wagrZelebu-

li eqvskuTxa kristalebis saxiT aris gabneuli. 

zogjer wvril mtvrisebul CanarTebs Seicavs, rac 

mas amRvreul iers aZlevs. SlifSi is uferoa da 

ZiriTadad gamWvirvalea. xSirad nefelini analci-

miT aris Canacvlebuli, zogjer Tixuri nawilake-

biTaa gamdidrebuli.

zogierT SlifSi aRiniSneba fenokristale-

bi, romelic warmodgelia anorToklaziT. mas 

mokleprizmuli forma aqvs, odnav SemolRobili 

waxnagebiT. mrCoblis sibrtyeebis gaswvriv zogjer 

analcimis viwro zolebia ganviTarebuli. ufro 

iSviaTad fenokristalebi  warmodgenilia egirin-

avgitis marcvlebiT da albitiT. garda aRniSnu-

lisa, qanis SedgenilobaSi monawileobs analcimi, 

romelic ori generaciisa, magnetiti da apatiti.

qanSi ganviTarebulia Zlieri gaTixebis procesi. 

Tixuri nivTiereba rkinis JangiTaa gamdidrebuli. 

xSirad Tixur masaSi karbonatis wvrili ubnebia gab-

neuli. aseve gamokveTilia analcimizacia da JangviTi 

procesebi. SesaZlebelia iTqvas, rom mocemuli qani 

intensiurad aris Secvlili meoradi procesebiT.

detaluri kvlevis dros xSirad  vsarge-

blobT sxvadasxva koeficientebiT, indeqsebiT da 

SefardebebiT qanis mTavar mdgenelebs Soris, rom-

lebic gansazRvraven sakvlevi masalis qimiuri Tu 

mineraluri Sedgenilobis Taviseburebebs. meore 

mxriv, aRniSnuli emsaxureba sasargeblo kompo-

nentis  warmoCinebas, romelzedac damokidebulia  

nedleulis gamoyeneba. am TvalsazrisiT saintere-

soa mocemuli sakvlev qanis daxasiaTeba.

dedelauris fonoliTi ar Seicavs didi ra-

odenobiT nefelins, adenad is ar miekuTvneba mkve-

Trad gamoxatul natriumian serias (nefelinSi 

Na2O –16 %-ia), es kargad sCans misi qimiuri 

Sedgenilobidan da petrografiuli aRweri dan. 

natriumis oqsidis raodenoba ganpirobebulia 

analcimis, nefelinis, plagioklazis da egirinis 

SemcvelobiT. nivTieri Sedgenilobis kuTxiT is 

Seesabameba nefelinian fonoliTs, xolo meore 

mxriv, gamomdinare misi mineraluri Sedgenilobidan, 

SesaZlebelia fonoliTuri traqitic ewodos. 

qani mkveTrad gamoxatuli tute Sedgenilobisaa, 

Cvens mier aRebuli sinjebis mixedviT Na2O+K2O 
meryeobs 11,6-14,1 % - is farglebSi. qimiuri kla-

sifikaciis diagramaze vulkanuri qanebisaTvis (tu-
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teebis jami-kaJmiwa), is nawilobriv iWers fonoli-

TisaTvis gankuTvnil ares (ix. nax. 2.).

kidev erTi niSani, rac aseTi qanebisaTvis aris 

damaxasiaTebeli Tixamiwis uxvi Semcvelobaa, ro-

melic 18,4 – 19,9 % -is farglebSia, rac  gan-

pirobebulia erTis mxriv  mindvris Spatebis didi 

SemcvelobiT, xolo meore mxriv,  argilizaciis 

maRali doniT. bunebaSi gacilebiT farTod war-

modgenilia saSualo mJavianobis saxesxvaobebi. mo-

cemuli fonoliTi tipiuri saSualo mJavianobis 

qani (SO2 – 56,4-57,6 %).

      nax. 2.nax. 2.  sinjebis ganlageba le basis vulkanuri qanebis saklasifikacio diagramazesinjebis ganlageba le basis vulkanuri qanebis saklasifikacio diagramaze

maRaltutiani nefeliniani fonoliTebisa 

da sienitebisaTvis, romlebic Secaven cirkonisa 

da titanis silikatebs, sorensenis mixedviT [5], 

gamoiTvleba agpaiturobis koeficienti (tuteebis 

jamis Sefardeba Tixamiwis raodenobasTan),  rom-

lis mixedviT aseTi qanebi iyofa miaskitur (<1) 

da sakmaod iSviaT  agpaitur (>1) saxesxvaobebad. 

es mniSvnelovani maxasiaTebelia, yvela maRaltu-

tiani qanebis dasaxasiaTeblad, romelic  maT qi-

miuri Sedgenilobis mixedviT or jgufad hyofs. 

mocemuli qanisaTvis aseTi gasaSualebuli maCvene-

belia 0,9. mineralogiuri Tavisebureba agpaituri 

qanebisaTvis gamoixateba feradi mineralebis xasi-

aTiT. etalonuri masivi, romelic agpaituri tute 

qanebiTaa agebuli, gvxvdeba  kolis naxevarkunZulze, 

xibinisa da lovozeris masivebis saxiT (nefeliniani 

sieniti), kanadaSi (kvebeki), grenlandiaSi da sxva. 

qanSi  jamuri rkinis  Semcveloba (Fe2O3+ FeO 
-3.7-7,4 %) maRalia da damokidebulia rkinaSemcveli 

mineralebis egirinis (Fe2O3 – 24 % - ia saSualod), 

avgitis, magnetitis raodenobaze.

rkinianobis koeficientis FeO/(FeO+MgO) 
ricxviTi mniSvnelobebi,  icvleba 0,15 - 0,85-is 

farglebSi da uCvenebs or valentiani rkinisa da 

magniumis  Sefardebas silikatebSi. magniumis Jangi 

fonoliTebSi did rols ar TamaSobs da misi ra-

odenoba meaTedi procentiT ganisazRvreba. 

rkinis Jangvis  koeficienti Fe2O3/(Fe2O3+ 
FeO) – 0,82 gviCvenebs magnetitis da sxva samvalen-

tiani rkinis Semcveli mineralebis wils pirvelad 

SemadgenlobaSi.  Sefardeba Fe2O3/FeO yovelTvis 

metia erTze efuziuri qanebisaTvis da  mianiS-

nebs samvalentiani rkinis gazrdil raodenobaze, 

daJangulobis xarisxze. Cveni maCveneblebi 1,2-idan  

2 - mdea, rac sakmaod maRalia. erTi nimuSSi es 

maCvenebeli  aris 18, rac mianiSnebs Secvlis maRal 

xarisxze (gaTixebuli ubani) da kanonzomierebad 

ver CaiTvleba.

aRwerili qani  mTavris wyebis  kidura tute 

wevria. wyeba zogadad natriumiT mdidar qanTa se-

rias warmoadgens, rac fonoliTis mineraluri Tu 

nivTieri Sedgenilobidanac Cans, Tumca is ar mie-

kuTvneba raime niSniT mkveTrad gansxvavebul, gamor-

Ceul saxesxvaobas. aRniSnuli, rogorc mineralur-

petrografiuli SedgenilobiT, aseve qimiuri maxasi-

aTeblebiT did msgavsebas iCens mocemuli obieqtis 
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siaxloveSi, sof axalbedisoulis teritoriaze  

ganlagebuli fonoliTis gamosavalTan. v. guguSvi-

lis[6] mixedviT misi qimiuri Sedgeniloba aseTia: 

SO2 – 56,40, TiO2 – 0,11,  Al2O3 – 19,90, Fe2O3 – 3,28,  
FeO – 2,30,  MnO – 0,18,  MgO – 0,72, CaO – 1,33,  
Na2O – 7,70,  K2O – 5,90,  P2O5 – 0,09, x.d. – 2,00, sin-
este - 0,80. 

aRniSnuli seriis farglebSi (analcimian-ol-

iviniani bazaltebi - traqibazaltebi - traqitebi 

-  fonoliTebi) fonoliTebis Camoyalibeba cxadia, 

dakavSirebulia bazaltur magmasTan, mis diferen-

ciasTan, rac eTanxmeba arsebul hipoTezebs, romlis 

mixedviT fonoliTebi subtute bazalturi magmis 

fraqciuli kristalizaciis an tute bazalturi 

Sedgenilobis qerqis gadalRobis produqts war-

moadgens.  dedelaurisa da axalbedisoulis fono-

liTebis msgavsebidan, ganlagebidan da zogadi ge-

ologiuri situaciidan gamomdinare, ar aris gamor-

icxuli, rom arsebuli sxeulebis formireba erTi 

vulkanuri keridan xdeboda.

aRwerili fonoliTebis samrewvelo mniSvneloba, 

romlis garkveva Cveni kvlevis mizans warmoadgenda, 

Zalian mcirea. sof. axalbedisoulis fonoliTebs 

mxolod petrografiuli mniSvneloba aqvs, romelic 

sruli suraTis warmodgenaSi daexmareba mkvlevars. 

dedelauris eqstruzivi mineralogiuri da qimiuri 

Sedgenilobidan gamomdinare vargisia yvela im sam-

rewvelo mimarTulebisaTvis rac zemoTaa mocemu-

li, Tumca mcire prognozuli maragebi (250000 m3) 

ar iZleva farTo gamoyenebis  SesaZleblobas. misi 

moxmareba SeiZleba adgilobriv saamSeneblo masalad, 

vargisia Siga mopirkeTebisaTvis, aseve gamodgeba qviSa-

RorRis dasamzadeblad da sxva.

literatura

1. Вильямс Х.,Тернер Ф., Гилберт Ч., Петрография 
1, «Мир»,  Москва, 1985. 227 с.

2. P. M. Andrade, H. S. N. Neto, S. N. Monteiro, C. 
M. F.Vieira, Effect of phonolite addition on sinter-
ing kaolinitic clay,  Ceramica vol.51 no.320 S o 
Paulo Oct./Dec. 2005.

3. Tavares, L.F., de Carvalho, A.M.X., Camargo, L.G.B. 
et al. Int. J Recycl Org Waste Agricult (2018) 7: 89. 
https://doi.org/10.1007/s40093-018-0194-x

4. H.-W. Reinhardt, Hans Schellhorn, Tempered pho-
nolite rock powder as an addition to concrete with 
a high k-value, ZKG INTERNATIONAL 73(1), 
2007, p. 24-31.

5. Sorensen H. The agpaitic rocks, an overview, 
Mineralogical Magazine, 1997, v. 61, no. 4, p. 485-498.

6. v. guguSvili, saqarTvelos beltis carculi vul-

kanizmi,  „mecniereba“. Tbilisi, 1968, gv. 11, 27.

TKEMALADZE M., MAKADZE M.
PHONOLITE AS A RAW MATERIAL IN THE 
VARIOUS FIELDS OF INDUSTRY
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KEY WORDS: Phonolite, extrusion, raw materials, 
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geologiis mecnierebaTa doqtori, profesori n. foforaZe, 

geologiis magistri r. metreveli

alaverdis samonastro kompleqsis ezoSi aRmoCenili 

qvevrebis kvleva

anotacia. naSromSi vizualuri, polar-naSromSi vizualuri, polar-

izaciul-mikroskopuli aRwerebisa da rentgeno-

fazuri analizis safuZvelze gamokvleulia ala-fazuri analizis safuZvelze gamokvleulia ala-

verdis samonastro kompleqsis ezoSi aRmoCenili verdis samonastro kompleqsis ezoSi aRmoCenili 

qvevrebis nimuSebi. kvlevebiT calsaxad dadgenilia, qvevrebis nimuSebi. kvlevebiT calsaxad dadgenilia, 

rom qvevrebis damzadebisaTvis sawyis nedleulad rom qvevrebis damzadebisaTvis sawyis nedleulad 

ZiriTadad mdinare alaznis fskeruli naleqebia ZiriTadad mdinare alaznis fskeruli naleqebia 

(Slamebia) gamoyenebuli. Slifebis aRweriT gansaz-

Rvrulia, rogorc nimuSebis Semadgeneli calkeu-Rvrulia, rogorc nimuSebis Semadgeneli calkeu-

li ZiriTadi mineralebis,  qanebis natexebisa da li ZiriTadi mineralebis,  qanebis natexebisa da 

SemakavSirebeli ZiriTadi masis raoba, forma da maTi SemakavSirebeli ZiriTadi masis raoba, forma da maTi 

granulometriuli zomebi, aseve qvevrebis gamowvis granulometriuli zomebi, aseve qvevrebis gamowvis 

procesis Sedegad pirveladi mineralebis gardaqmnis procesis Sedegad pirveladi mineralebis gardaqmnis 

produqtebi da maTi Secvlis xarisxi; dadgenil-produqtebi da maTi Secvlis xarisxi; dadgenil-

ia, rom qvevrebis gamowvis procesis Sedegad war-ia, rom qvevrebis gamowvis procesis Sedegad war-

moqmnili mineralebi xSirad rkinis JangeulebiTaa 

warmodgenili; GgansazRvrulia aseve qvevrebis warmodgenili; GgansazRvrulia aseve qvevrebis 

Semadgenel calkeul mineralebs,  qanis natexebsa da Semadgenel calkeul mineralebs,  qanis natexebsa da 
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SemakavSirebel ZiriTad masas Soris SekavSirebis SemakavSirebel ZiriTad masas Soris SekavSirebis 

xarisxi.

 sakvanZo sityvebi: qvevri, fskeruli na-qvevri, fskeruli na-

leqebi, Slifebi, ZiriTadi mineralebi, qanebis natexe-leqebi, Slifebi, ZiriTadi mineralebi, qanebis natexe-

bi, granulometriuli zomebi, mineralebis gardaqmna, bi, granulometriuli zomebi, mineralebis gardaqmna, 

qvevrebis gamowvis procesi.

samuSao Sesrulebulia SoTa rusTavelis saqarT-samuSao Sesrulebulia SoTa rusTavelis saqarT-

velos erovnuli samecniero fondis sagranto pro-velos erovnuli samecniero fondis sagranto pro-

eqtis MR2017_7.1_4  “MR2017_7.1_4  “Zveli da axali qvevrebis min-

eraluri da petrografiuli Sedgenilobisa da damza-eraluri da petrografiuli Sedgenilobisa da damza-

debis teqnologiis Seswavla” finansuri mxardaWeriT. debis teqnologiis Seswavla” finansuri mxardaWeriT. 

rogorc cnobilia, Tixa-kermikul WurWels 

da maT Soris qvevrebs saqarTvelos istoriis 

SeswavlaSi erT-erTi mniSvnelovani adgili uWi-

ravs. qvevrebs dResac ar daukargavs funqciuri 

datvirTva.Qqvevris damzadebisaTvis Zalian didi 

mniSvneloba aqvs misi damzadebisaTvis gamoyenebuli 

nedleulis xarisxs, mineralur Sedgenilobas, maT 

granulometriul zomebs, nedleulis damuSavebisa 

da qvevrebis gamowvis teqnologiur procesebs.

saqarTvelo ara mxolod Rvinis dayenebis uZve-

lesi qveyanaa, aramed  ukve mecnieruli kvleve-

biTac dadasturebulia, rom saqarTveloSi qvevris 

gamo-yeneba Rvinis dasayeneblad 8 aTasi wlis win 

daiwyo. kvlevebSi qarTvel mecnierebTan erTad 

ucxoeli mecnierebic monawileobdnen. maTi kvle-

vis Sedegebi mraval gamocemaSia dafiqsirebuli, maT 

Soris, amerikis mecnierebaTa erovnuli akademiis 

samecniero JurnalSi [1], amerikul gamocemebSi (New 
York Times, Time), britanul saitebze (BBC)  da sxva.

Time-Si vkiTxulobT, „saqarTveloSi gakeTebuli 

arqeologiuri aRmoCenebis Tanaxmad, evropelebma 

yurZnis mtevnebisgan Rvinis dawurva ramdenime ase-

uli wliT ufro adre daiwyes, vidre aqamde iTv-

leboda. gaTxrebis seriam, romelic kavkasiis mTebis 

mimdebare teritoriaze Catarda cxadyo, rom Rvinis 

narCenebi Tixis WurWelSi Zveli welTaRricxviT 

5980 wliT TariRdeba. es yurZnisgan Rvinis damza-

debis yvelaze Zveli mtkicebulebaa“

saqarTveloSi aRmoCenili da arsebuli qvevrebis 

umetesoba damzadebulia adgilobrivi nedleuliT, 

adgilobrivi xelosnebis mier. 

iuneskom qvevri aRiara Zeglad da Seitana kaco-

briobis aramaterialuri kulturuli memkvidreo-

bis nusxaSi [2]. 

saqarTvelos teritoriaze arqeologiuri 

gaTxrebis Sedegad mravali Rvinis marani aris aRmoCe-

nili, romlebic gansxvavebuli asakis sxvadasxva zomis 

qvevrebiTaa warmodgenili. maTi Seswavla mraval sain-

tereso da mniSvnelovan informacias iZleva maTi damza-

debisaTvis gamoyenebuli nedleulisa da teqnologiis 

Sesaxeb [3, 4, 5]. bolo aTi wlis ganmavlobaSi Cvens 

mier gamokvleulia, rogorc saqarTvelos sxvadasxva 

regionSi arsebuli nedleulis karierebis nimuSebi [4, 

6], aseve Zveli da axali qvevrebis Semadgeneli masala 

da maTi damzadebis teqnologia.

warmodgenil naSromSi ganxilulia alaverdis 

monastris ezoSi dazianebuli qvevrebisgan aRebuli 

(ix. sur. 1) nimuSebis kvlevis Sedegebi. kerZod, ni-

muSebis mineraluri Sedgeniloba, maTi raoba, zomebi, 

Secvlis produqtebi, gamowvis procesis Sedegad 

gardaqmnili mineralebis kristalizaciis xarisxi. 

nimuSebis umetesoba samSriania, centraluri nawili 

(ubani) muqi nacrisferi moSavomde feris SriTaa 

warmodgenili, xolo misi gare fenebi (zedapirebi) 

yavisferia. qvevrebi sqelkedliania.

.  

sur. 1. alaverdis samonastro kompleqsis ezoSi aRmoCenili Zveli qvevrebisur. 1. alaverdis samonastro kompleqsis ezoSi aRmoCenili Zveli qvevrebi

momavalSi, qvevrebis damzadebisaTvis gamoyenebu-

li nedleulisa da qvevrebis damzadebis teqnolo-

giis SeswavlasTan erTad, aseve gamosakvlevia Tu ra 

gavlenas axdens qvevris damzadebisaTvis gamoyeneb-

uli nedleulis Semadgeneli mineraluri fazebi da 

TviTon qvevri, rogorc WurWeli, Rvinis aromatwar-

momqmnel procesze da rogor monawileobs qvevri, 

rogorc WurWeli, Rvinis duRilisa da davargebis 

procesebSi. am sakiTxebis kvlevis Sedegebs Semdeg 

naSromebSi SemogTavazebT qimikosebTan, biolo-

gebTan, meRvineebTan erTad. nimuSebis mineraluri 

Sedgenilobis gansazRvrisTvis da maTi fraqciul-

granulometriuli zomis dasadgenad gamoyenebul 

iqna polarizaciuli mikroskopi (AMSCOP 600T). 
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nimuSebis Semadgeneli calkeuli mineraluri faze-

bis raodenobisa da raobis dasadgenad gamoviyeneT 

rentgenofazuri analizatori (DRON-3), xolo ni-

muSebis saerTo qimiuri Sedgenilobis dasadgenad _ 

rentgenofluorescentuli (XRFEDX3600B) anali-

zatori.

makroskopulad alaverdis marnis qvevris na-

texs (nimuSi 1) gare zedapirze aqvs Txeli wi-

Teli fena, mTlianad nimuSi ki muqi nacrisferia, 

romelic SesaZloa gamowvis procesis Sedegia. 

 

sur. 2. qvevris fragmentis (nimuSi  1) nimuSis fotoebi

nimuSSi vizualuradac ki SeimCneva didi da 

mcire zomis mineralebisa da qanebis CanarTebi (ix. 

sur. 2.). nimuSi marilmJavaze ar reagirebs. mikros-
kop-Si ZiriTadi Tixovani masa gamomwvaria.

                      

sur. 3. qvevris fragmentis (nimuSi  1) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 1) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 
erTi nikoliT (-), jvaredini nikolebiT (+)erTi nikoliT (-), jvaredini nikolebiT (+)

SlifSi Semavsebeli nawili warmodgenilia mci-

re zomis mineralebisa da SedarebiT didi zomis qa-

nebis natexebiT. mineralur SedgenilobaSi Warbobs 

plagioklazebi (romlebic xSirad polisinTetu-

radaa SemrCoblebuli) da kvarci, gvxvdeba qarsebis 

natexebic. qanebis natexebi ZiriTadad Tixafiqle-

biTaa warmodgenili, gvxvdeba kvarcitisa da qviSaq-

vis natexebi (ix. sur. 3), romlebic xSirad Tixovani 

masiTaa Canacvlebuli. aseve bevria sicarieleebic. 

makroskopulad alaverdis qvevris natexis (ni-

muSi 8) Siga da gare zedapirze SeimCneva Txeli 

wiTeli fena (ix. sur. 4). Sua Sre muqi nacrisferia, 

vizualuradac TvalnaTliv SeimCneva sxvadasxva 

zomis CanarTebi. nimuSi marilmJavaze ar reagirebs.

sur. 4. qvevris fragmentis (nimuSi 8) nimuSis fotoebi
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mikroskopSi ZiriTadi Tixovani masa kargadaa 

gamomwvari, aqvs muqi yavisferi Seferiloba, sadac 

SeimCneva kvarcis calkeuli dakuTxuli kristalebi 

da sxvadasxva zomis Tixafiqlebisa da qviSaqvebis 

CanarTebi. Semavsebeli sxvadasxva zomisaa da sa-

Sualo zomis mineralebisa da saSualo da didi 

zomis qanebis natexebiTaa warmodgenili. mineralebi 

ZiriTadad kvarciTaa warmodgenili, gvxvdeba pla-

gioklazebi da qarsebic.

 

sur. 5. qvevris fragmentis (nimuSi 8) nimuSis mikrofotoebi polarizaciuli mikroskopiT:8) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 
erTi nikoliT (-), jvaredini nikolebiT (+)erTi nikoliT (-), jvaredini nikolebiT (+)

qanebis natexebidan ki gvxvdeba fiqlebi,  qviSaqve-

bi da kvarcitebi. xSirad natexebi TixamineralebiTaa 

Canacvlebuli da gvxvdeba sicarieleebic. ZiriTad 

masaSi SeimCneva zednadebi procesis Sedegad war-

moqmnili ZarRvebi, sadac gaCenilia karbonatuli 

Sedgenilobis meoradi mineralebi. gamowvis proce-

sis Sedegad pirveladi rkinis Semcveli mineralebis 

nawili daSlilia, ris Sedegadac rkinis Jangeulebia 

gaCenili (ix. sur. 5).

makroskopulad alaverdis qvevris natexi (ni-

muSi 3) samSriania (ix. sur. 6), Siga da gare 

zedapirebi mowiTalo ferisaa, Sua Sre muqi nac-

risferia. SeimCneva sicarieleebi da mcire da didi 

zomis  CanarTebi. marilmJavaze aqtiurad reagirebs. 

 

sur. 6. qvevris fragmentis (nimuSi �3) nimuSis fotoebi

mikroskopSi ZiriTadi Tixovani masa kargadaa gamomwvari. 

          

sur. 7. qvevris fragmentis (nimuSi #3) nimuSis mikrofotoebi polarizaciuli mikroskopiT: sur. 7. qvevris fragmentis (nimuSi #3) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 

erTi nikoliT (-), jvaredini nikolebiT (+)erTi nikoliT (-), jvaredini nikolebiT (+)
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Semavsebeli didi raodenobiTaa, magram umetesad 

Tixovan-karbonatuli masiT (ix. sur. 7) da rki-

nis hidroJangebiTaa Canacvlebuli. mineralur 

SedgenilobaSi Warbobs kvarci, plagioklazebi, rom-

lebic zogjer polisinTeturadaa SemrCoblebuli. 

karbonatul mineralebTan erTad gvxvdeba qarsebic. 

qanebis natexebi umetesad qviSaqvebisa da kaJis na-

texebiTaa warmodgenili. gvxvdeba sicarieleebic.

makroskopulad alaverdis qvevris natexi (ni-

muSi #4) samSriania, Siga da gare fenebi mowiTal-

oa, Sua Sre muqi nacrisferia. SeimCneva CanarTebi. 

marilmJavaze ar reagirebs.                                        

mikroskopSi Cans, rom ZiriTadi Tixovani masa 

kargadaa gamomwvari. 

 

sur. 8. qvevris fragmentis (nimuSi � 4) nimuSis mikrofotoebi polarizaciuli mikroskopiT:  4) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 

erTi nikoliT (-), jvaredini nikolebiT (+)erTi nikoliT (-), jvaredini nikolebiT (+)

Semavsebeli warmodgenilia qanebis natexe-

biT da SedarebiT mcire raodenobis mineralebiT. 

mineralebidan gvxvdeba mcire zomis kvarcisa da 

plagio-klazis marcvlebi da qarsebis qerclebi. 

qanebi ki ZiriTadad didi zomis Tixafiqlebis (ix. 

sur. 8) natexebiTaa warmodgenili, gvxvdeba kvarc-

mindvrisSpatiani qviSaqvisa da kaJis natexebic, zo-

gierTi natexi nawilobriv gaqloritebulia. 

rentgenofazuri analiziT (ix. nax. 1) alaver-

dis samonastro kompleqsis qvevris  nimuSi Semdegi 

mineraluri fazebiTaa warmodgenili:  kvarci 15-25 

%;  Ca-Na mindvris Spatebi 10-15 %;  qarsi kvalis 

donezea. danarCeni dispersiuli Tixovani da rent-

genoamorfuli fazebi.

nax. 1. qvevris fragmentis (nimuSi #4) rentgenostruqturuli analizis rentgenogramanax. 1. qvevris fragmentis (nimuSi #4) rentgenostruqturuli analizis rentgenograma
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makroskopulad alaverdis qvevris natexi (ni-

muSi #5) samSriania. Siga da gare zedapirebi mow-

iTalo ferisaa, Sua Sre muqi nacrisferia. SeimCneva 

didi zomis CanarTebi. marilmJavaze reagirebs mx-

olod Siga zedapiri. 

mikroskopSi ZiriTadi Tixovani masa kargadaa 

gamomwvari.

 

sur. 9. qvevris fragmentis (nimuSi #5) nimuSis mikrofotoebi polarizaciuli mikroskopiT:sur. 9. qvevris fragmentis (nimuSi #5) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 
erTi nikoliT (-), jvaredini nikolebiT (+)erTi nikoliT (-), jvaredini nikolebiT (+)

Semavsebeli masala warmodgenilia, rogorc 

mineralebis, aseve qanebis natexebiT (ix. sur. 9). 

mineralur SedgenilobaSi Warbobs kvarci da pla-

gioklazebi, romelic xSirad polisinTeturadaa 

SemrCoblebuli. qanebis natexebi warmodgenil-

ia fiqlebiT, kvarcitebiT, kvarc-mindvrisSpatiani 

qviSaqvebiT. natexebi zogjer Tixovani masiTaa 

Canacvlebuli. 

qvevris natexi (nimuSi #7) samSriania. Siga 

da gare Txeli zedapirebi mowiTalo (ix. sur. 

10) ferisaa. Sua Sre muqi nacrisferia. SeimCneva 

CanarTebi. marilmJavaze ar reagirebs. ZiriTadi 

Tixovani masa kargadaa gamomwvari. 

              sur. 10. qvevris fragmentis (nimuSi #7) nimuSis fotoebisur. 10. qvevris fragmentis (nimuSi #7) nimuSis fotoebi

 

sur. 11. qvevris fragmentis (nimuSi #7) nimuSis mikrofotoebi polarizaciuli mikroskopiT: sur. 11. qvevris fragmentis (nimuSi #7) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 

erTi nikoliT (-), jvaredini nikolebiT (+).erTi nikoliT (-), jvaredini nikolebiT (+).
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Semavsebeli warmodgenilia rogorc mineralebis, 

aseve qanebis natexebiT. mineralebi ZiriTadad 

kvarciT da plagioklazebiTaa (ix. sur. 11) war-

modgenili, gvxvdeba qarsebic. qanebis natexebi ki 

ZiriTadad kvarcitebiTaa warmodgenili. gvxvdeba 

fiqlebic. zogjer natexebi nawilobriv rkinis hi-

droJangebi-Taa gadafaruli. gvxvdeba sicarielee-

bic. rentgenofazuri analiziT (ix. nax. 2) alaver-

dis samonastro kompleqsis qvevris  nimuSi Semdegi 

mineraluri fazebiTaa warmodgenili:  kvarci 15-25 

%,  Ca-Na mindvris Spatebi 10-15 %, qarsi kvalis 

doneze. danarCeni dispersiuli Tixovani da rent-

genoamorfuli fazebia.

nax. 2. qvevris fragmentis (nimuSi #7) rentgenostruqturuli analizis rentgenogramanax. 2. qvevris fragmentis (nimuSi #7) rentgenostruqturuli analizis rentgenograma

alaverdis qvevris natexi (nimuSi #2) muqi na-

crisferia. gare zedapirze aqvs Txeli mowiTalo 

fena. SeimCneva didi zomis CanarTebi. marilmJavaze 

ar reagirebs.  

 

sur. 12. qvevris fragmentis (nimuSi #2) nimuSis mikrofotoebi polarizaciuli mikroskopiT: sur. 12. qvevris fragmentis (nimuSi #2) nimuSis mikrofotoebi polarizaciuli mikroskopiT: 

erTi nikoliT (-), jvaredini nikolebiT (+)erTi nikoliT (-), jvaredini nikolebiT (+)

Semavsebeli warmodgenilia rogorc mineralebis, 

aseve qanebis natexebiT (ix. sur. 12). mineralur 

SedgenilobaSi Warbobs kvarci da plagioklazebi. 

gvxvdeba karbonatuli mineralebic. qanebis na-

texebi xSirad Tixovani masiT da rkinis hidro-

JangebiTaa Canacvlebuli. gvxvdeba qviSaqvebi da 

kvarcitebi, zogierTi qanis natexi Zalian wvril-

marcvlovania. 

qvevris natexi (nimuSi #9) samSriania, Sua Sre 

muqi nacrisferia, gare da Siga zedapirebi ki wiTe-

li, SeimCneva CanarTebi, marilmJavaze ar reagirebs.  

mikroskopSi ZiriTadi Tixovan-sericituli masa 

bolomde araa gamomwvari. 
Semavsebeli warmodgenilia rogorc mineralebis, 

aseve qanebis natexebiT. mineralur SedgenilobaSi 

Warbobs kvarci, plagioklazebi, romlebic zogjer 
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polisinTeturadaa SemrCoblebuli. qanebis na-

texebi ki warmodgenilia fiqlebiT, kvarcitebiT 

da qviSaqvebiT, romlebic zogjer Tixovani masiTaa 

gadafaruli. gvxvdeba sicarieleebic. 

qvevris natexi (nimuSi #10) samSriania. Sua 

Sre muqi nacrisferia, Siga da gare Txeli zedapir-

ebi ki mowiTalo ferisaa. SeimCneva TeTri feris 

CanarTebi. marilmJavaze ar reagirebs. 
ZiriTadi Tixovani masa gamomwvaria. Semavsebeli 

warmodgenilia mineralebisa da qanebis natexebiT.  
mineralebidan Warbobs kvarci, gvxvdeba amfibo-

lebic. qanebis natexebi warmodgenilia fiqlebiT, 

qviSaqvebiT, gvxvdeba kvarcitebic, zogierTi natexi 

TixiTaa Canacvlebuli. gvxvdeba sicarieleebic. 

alaverdis qvevris natexi (nimuSi #11) samSri-

ania. Sua Sre muqi nacrisferia, Siga da gare zeda-

pirebi ki mowiTalo ferisaa. SeimCneva CanarTebi, 

marilmJavaze ar reagirebs.  

 Semavsebeli masala mcire zomis mineralebis, sa-

Sualo da didi zomis qanebis natexebiTaa warmodge-

nili. mineralur SedgenilobaSi Warbobs plagiokla-

zebi da kvarci, kvarcis zogierTi natexi talRuri 

CaqrobiT xasiaTdeba.  gvxvdeba madneuli mineralebic 

da didi raodenobiT sicarieleebi. qanebis natexebi, 

ZiriTadad,  kvarcitebiTaa warmodgenili, romelTa 

umetesoba TixiTaa Canacvlebuli. zogierTi natexi 

Zalian wvrilmarcvlovania.
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ПОПОРАДЗЕ Н. Г., МЕТРЕВЕЛИ Р.Г. 
ИССЛЕДОВАНИЕ ВИННЫХ СОСУДОВ 
«КВЕВРИ», ОБНАРУЖЕННЫХ ВО ДВОРЕ 
МОНАСТЫРСКОГО КОМПЛЕКСА АЛАВЕРДИ

АННОТАЦИЯ. В работе содержатся резуль-
таты исследования обнаруженных во дворе 
монастырского комплекса Алаверди, образцов 
винных сосудов «квеври», проведенные путем 
визуального, поляризационно-микроскопического 
описания и рентгеннофазового анализа. Иссле-
дование однозначно показало, что первычным 
сырьем для изготовления винных кувшинов 
были использованы донные отложения (ил) 
реки Алазани. Путем описания шлифов четко 
были определены не только сущность отдельных 
основных минералов содержащихся в образцах, 
обломков пород и основной цементирующей массы, 
но и их форма и гранулометрические размеры, а 
также и продукты превращения первоначальных 
минералов, после процесса спекания сосудов, и 
степень их изменения.  Минералы, образовавшиеся 
после процесса спекания часто представляют 
собой окиси железа. Определена также степень 
взаимосплочения между отдельными минералами, 
составляющими винные сосуды, обломками пород 
и основной цементирующей массы.

КЛЮЧЕВЫЕ СЛОВА: квеври, донные отложе-
ния, шлифы, основные минералы, обломки пород, 
гранулометрические размеры, превращение мине-
ралов, процесс спекания «Квеври».

POPORADZE N., METREVELI R.
STUDY OF WINE PITCHERS  ,,QVEVRI’’
 FOUND  IN THE YARD 
OF ALAVERDY COMPLEX

ABSTRACT. The work is on study of samples 
of wine pitchers ,,Qvevri” found in the yard of 
Alaverdy Monastery complex using method of visual 
and polarizing microscopic description and X-ray-
diffraction analysis. The researches distinctly showed 
that the river Alazani bottom sediments (silt) were used 
as primary raw material for making wine pitchers. By 
the description of thin sections it was clearly defined 
the essence of certain essential minerals composing 
the samples, of debris and of the cementing basic mass, 
their forms and granulometric dimensions; besides 
there were distinguished products of transformation 
of primary minerals as a result of pitchers  sintering 
and the degree of their altering. Minerals formed as 
a result of pitchers sintering are often represented by 
ferric oxides. The degree of cementation of certain 
minerals, composing wine pitchers, debris and basic 
cementing material was established.  

KEY WORDS: qvevri, bottom sediments, thin 
sections, essential minerals, debris, granulometric 
dimensions, transformation of minerals, pitchers 
sintering.    
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uak 622.272 : 624.191.5 

akad. doqtori T. fircxalava

sabaziso sarkinigzo gvirabebis mSeneblobis Sesaxeb

anotacia. anotacia. naSromSi aRniSnulia, rom grigol naSromSi aRniSnulia, rom grigol 

wulukiZis saxelobis samTo institutis mec-wulukiZis saxelobis samTo institutis mec-

nierebi aTeuli wlebis ganmavlobaSi ikvlevdnen nierebi aTeuli wlebis ganmavlobaSi ikvlevdnen 

satransporto gvirabebis mSeneblobis da eqsplu-satransporto gvirabebis mSeneblobis da eqsplu-

ataciis problemur sakiTxebs. maT mniSvnelovani ataciis problemur sakiTxebs. maT mniSvnelovani 

wvlili Seitanes transkavkasiis sauReltexilo wvlili Seitanes transkavkasiis sauReltexilo 

rkinigzis 23,3 km sigrZis “arxotis” gvirabis rkinigzis 23,3 km sigrZis “arxotis” gvirabis 

daproeqtebasTan dakavSirebuli aqtualuri sa-daproeqtebasTan dakavSirebuli aqtualuri sa-

mecniero amocanebis gadawyvetaSi. naCvenebia, rom mecniero amocanebis gadawyvetaSi. naCvenebia, rom 

dResdReobiTdResdReobiT  saqarTvelos rkinigzaze momqmed saqarTvelos rkinigzaze momqmed 

gvirabebSi maqsimaluri dadgenili siCqare gvirabebSi maqsimaluri dadgenili siCqare 

satvirTo SemadgenlobisaTvis aris 80 km/sT, satvirTo SemadgenlobisaTvis aris 80 km/sT, 

samgzavro SemadgenlobisaTvis _ 100 km/sT, maSin samgzavro SemadgenlobisaTvis _ 100 km/sT, maSin 

roca alpebSi ukve eqspluataciaSia aTobiT roca alpebSi ukve eqspluataciaSia aTobiT 

sabaziso sarkinigzo gvirabi sadac maqsimaluri sabaziso sarkinigzo gvirabi sadac maqsimaluri 

dadgenili siCqare satvirTo SemadgenlobisaTvis dadgenili siCqare satvirTo SemadgenlobisaTvis 

aris 160 km/sT, samgzavro SemadgenlobisaTvis _ aris 160 km/sT, samgzavro SemadgenlobisaTvis _ 

250 km/sT. 250 km/sT. ganxilulia msoflioSi yvelaze grZeli ganxilulia msoflioSi yvelaze grZeli 

“goTardis” sabaziso sarkinigzo gvirabis agebis “goTardis” sabaziso sarkinigzo gvirabis agebis 

procesSi gamoyenebuli inovaciuri teqnologiebi procesSi gamoyenebuli inovaciuri teqnologiebi 

da srulyofili manqana-mowyobilobebi. gamoTqmulia da srulyofili manqana-mowyobilobebi. gamoTqmulia 

mosazreba, rom samomavlod saWiroa SemuSavdes mosazreba, rom samomavlod saWiroa SemuSavdes 

saqarTvelos sabaziso sarkinigzo gvirabebis saqarTvelos sabaziso sarkinigzo gvirabebis 

mSeneblobis koncefcia maTi daproeqtebis mSeneblobis koncefcia maTi daproeqtebis 

samecniero uzrunvelyofis mizniT.samecniero uzrunvelyofis mizniT.

 

sakvanZo sityvebi: sabaziso sarkinigzo 

gvirabebi, satransporto gvirabebis mSeneblobis gvirabebi, satransporto gvirabebis mSeneblobis 

koncefcia, gvirabis daproeqteba, “arxotis” gvirabi,  koncefcia, gvirabis daproeqteba, “arxotis” gvirabi,  

“goTardis” gvirabi, inovaciuri teqnologiebi, sru-“goTardis” gvirabi, inovaciuri teqnologiebi, sru-

lyofili manqana-mowyobilobebi.

2016 wlis dekemberSi eqspluataciaSi Sevida 

msoflioSi yvelaze grZeli (57,1 km) sarkinigzo 

gvirabi _ Sveicariis “goTardis sabaziso gvirabi” 

(Gotthard-Basistunnel, GBT). terminiT sabaziso 

(Basistunnel) aRniSnaven satransporto gvirabs, rom-
lis portalebi ganlagebulia mTis ZirSi. porta-

lebis aseTi ganlageba saSualebas iZleva mkveTrad 

gavzardoT moZravi Semadgenlobis wona da siCqare.  

“goTardis sabaziso gvirabi” gayvanilia arsebuli 

sen-goTardis sarkinigzo gvirabis qveS (ix. nax. 

1, eqspluataciaSi Sevida 1882 wels), romlisaken 

mimavali Ria cisqveS ganlagebuli sarkinigzo 

ubnebi xasiaTdeba didi daxrilobiT da maryuJebiT. 

axali gvirabi aSenda im mizniT, rom Seemcirebina 

cicabo daxris mqone sarkinigzo ubnebis raodenoba 

da Sveicaria SeerTeboda maRalsiCqariani 

miwiszeda transportis evropul qsels. sen-

goTardis sarkinigzo gvirabi ver uzrunvelyofda 

tvirTbrunvis Tanamedrove moTxovnebs, ris gamoc 

gaizarda gadazidvebis moculoba avtotransportis 

meSveobiT, ramac Tavis mxriv gaaZvira tvirTis 

gadazidvis Rirebuleba da ekologiuri ziani miayena 

Sveicariis alpebis unikalur garemos. “goTardis 

sabaziso gvirabi”-s amoqmedebis Semdeg ganitvirTa 

avtomagistrali, ris gamoc mkveTrad gaumjobesda 

ekologiuri garemo [1].

Cveni qveynis mTagorian reliefis pirobebSi 

arsebul sarkinigzo da saavtomobilo gzebis 

infrastruqturaSi viwro adgils warmoadgens 

sauReltexilo gvirabebi. qveynis satranzito 

potencialis srulad gamoyenebisaTvis saqar-

Tvelos sarkinigzo da saavtomobilo gzebis 

infrastruqtura unda akmayofilebdes Tanamedrove 

saerTaSoriso standartebs da hqondes damatebiTi 

tvirTis gatarebis SesaZlebloba. cnobilia, rom 

“evropa-kavkasia-aziis satransporto koridoris” 

Seqmna xels uwyobs saqarTvelos satransporto 

infrastruqturis daxvewasa da ganviTarebas, magram 

saqarTvelos ekonomikuri potencialis amaRleba 

ar unda ganxorcieldes garemoze uaryofiTi da 

Seuqcevadi zemoqmedebis xarjze. sasicocxlo mniS-

vnelobis obieqtebis agebis drosac ki aucilebe-

lia garemosdacviTi RonisZiebebis gaTvaliswineba 

da ekologiuri wonasworobis SenarCuneba.

gr. wulukiZis saxelobis institutSi Cata-

rebuli mravalwliani kvlevebis Sedegad dadge-

nilia, rom saavtomobilo gvirabebis saventilacio 

gamonabolqvi mniSvnelovan toqsikur zemoqmede-

bas axdens garemoze [2]. sarkinigzo transporti 

SedarebiT ekologiurad sufTaa. ekologiuri faq-

toris mixedviT evrokavSiris qveynebSi sarkinigzo 

gadazidvebs aniWeben upiratesobas saavtomobilo 

gadazidvebTan SedarebiT [3]. samomavlod, saqarT-

velos bunebis SenarCuneba kidev erTi mizezi iqneba 

sarkinigzo satvirTo gadazidvebis upiratesi gan-

viTarebisaTvis, saavtomobilo satvirTo gadazid-

vebTan SedarebiT.

dResdReobiT saqarTvelos rkinigzaze momqmed 

gvirabebSi maqsimaluri dadgenili siCqare satvir-

To SemadgenlobisaTvis aris 80 km/sT, samgzavro 

SemadgenlobisaTvis _ 100 km/sT [4], maSin roca 

alpebSi ukve moqmedebs aTobiT sabaziso sarkinigzo 

gvirabi sadac maqsimaluri dadgenili siCqare sat-

virTo SemadgenlobisaTvis aris 160 km/sT, samgza-

vro SemadgenlobisaTvis _ 250 km/sT [5]. 
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nax. 1. ciurix-milanis damakavSirebeli sarkinigzo xazis sqema [3]nax. 1. ciurix-milanis damakavSirebeli sarkinigzo xazis sqema [3]

 naxazze 1 mocemulia ciurix-milanis dama-

kavSirebeli rkinigzis monakveTi, romelzec Zveli 

sauReltexilo gvirabebis qvemoT gayvanilia sami 

axali sabaziso gvirabi: zimerbergis (Zimmerberg 
Base Tunnel, 20 km sigrZis), goTardis (Gotthard 
Base Tunnel, 57,1 km sigrZis) da seneris (Ceneri 
Base Tunnel, 15,4 km sigrZis). rkinigzis axali xazi 

atarebs orjer mZime satvirTo Semadgenlobebs 

orjer ufro maRali siswrafiT, vidre es Zvel 

gzas SeeZlo [5]. dResdReobiT evrokavSiris qvey-

nebis teritoriaze eqspluataciaSia leCbergis 

(Lötschberg Base Tunnel, 34,6 km sigrZis da  ufro 
mokle) sabaziso gvirabi. mimdinareobs mont-ambenis 

(Mont d’Ambin Base Tunnel, 57 km sigrZis) da brener-
is (Brenner Base Tunnel, 55,4 km sigrZis) gvirabebis 
mSenebloba [3, 6]. TiToeuli maTgani unikaluria da 

Tanamedrove teqnikuri mecnierebis da samSeneblo 

azrovnebis Sedevrs warmoadgens [6]. sabaziso gvi-

rabebis mSeneblobis procesSi Cainerga mravali ax-

ali  mecnierebatevadi teqnologia, ramac SeiZleba 

asaxva hpovos saqarTvelos sarkinigzo gvirabebis 

daproeqtebaSi.

grigol wulukiZis saxelobis samTo insti-

tutis mecnierebi aTeuli wlebis ganmavlobaSi 

ikvlevdnen satransporto gvirabebis mSeneblobis 

da eqspluataciis problemur sakiTxebs [7]. maT 

mniSvnelovani wvlili Seitanes transkavkasiis 

sauReltexilo rkinigzis 23,3 km sigrZis sabazo 

“arxotis” gvirabis daproeqtebasTan dakavSirebuli 

sxvadasxva samecniero sakiTxis gadawyvetaSi. aR-

saniSnavia, rom “arxotis” gvirabis proeqti, ro-

melic srulad Seesabameboda sabaziso gvirabebis 

ideologias, Sedgenili iyo sabWoTa kavSiris sa-

transporto mSeneblobis saproeqto institutebis 

“kavgi protransisa” da “lenmetrogiprotransis” 

mier, akmayofilebda msoflio samecniero-teqnikuri 

standartebis moTxovnebs. “arxotis” gvirabis gaW-

ra 1987 wels daiwyo, magram 1988 wels SeCerebuli 

iqna sabWoTa kavSirSi ganviTarebuli mwvave poli-

tikuri da ekonomikuri krizisis gamo [8]. 

grigol wulukiZis saxelobis samTo institut-

Si Catarebuli mravalwliani Teoriuli da eqsper-

imentuli gamokvlevebis, agreTve miwisqveSa mSene-

blobis msoflio gamocdilebis ganzogadebis safuZ-

velze, Sedgenilia maTematikuri modeli, romelic 

iTvaliswinebs grZeli gvirabebis mSeneblobisa da 

eqspluataciis ZiriTad geomeqanikur da teqnolo-

giur faqtorebs. dadgenilia ganzogadebuli krite-

riumebi gvirabis optimaluri formisa da zomebis, 

amasTan, zidvis unaris SesarCevad, sxvadasxva tipis 
samagris damontaJebisas qanTa masivSi moqmedi gravi-

taciuli, teqtonikuri, seismuri da teqnologiuri 

warmoSobis daZabulobis velebis gasaTvaliswine-

blad. damuSavebulia saeqspluatacio moTxovnebi, 

romelic warmoadgens saxelmZRvanelos grZeli 

gvirabebis daproeqtebisas teqnikur-ekonomikuri 

TvalsazrisiT dasabuTebuli gadawyvetilebebis 

misaRebad [9, 10]. aRniSnulis gamo, gansakuTrebul 

yuradRebas imsaxurebs mTagoriani reliefis piro-

bebSi grZeli sarkinigzo sabaziso gvirabebis mSene-

blobis Tanamedrove tendenciebi.

mSeneblobis procesSi inovaciuri teqnolo-

giebis gamoyenebis siuxviT gansakuTrebul yuradRe-

bas ipyrobs msoflioSi yvelaze grZeli “goTar-

dis”(57,1 km) da yvelaze Rrmad (2300 m) ganlagebu-

li gvirabi, romelic Sveicariis municipalitetebs 

esterfeldsa da biaskas (ix. nax. 1) Soris mde-

bareobs. 
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goTardis kompleqsi Sedgeba ori erTlianda-

giani gvirabisagan: dasavleTis gvirabi 56978 m sig-

rZiT da aRmosavleTis gvirabi 57091 m sigrZis. 

isini yovel 325 m-Si SeerTebuli arian gamkveTe-

biT.  goTardis gvirabTa kompleqsis saerTo sig-

rZe 153,4 km-ia. matareblis moZraobis sixSireebia: 

260 satvirTo da 65 samgzavro matarebeli dRe-

RameSi. mSeneblobaze erTdroulad dakavebuli iyo 

3500 muSa, inJineri, damproeqtebeli da geologi. 

samuSaoebi mimdinareobda 24 saaTiani grafikiT, 

Svidi dRe kviraSi. daiRupa 9 muSaki, maSin rodesac 

15 km sigrZis sen-goTardis gvirabis mSeneblobis 

procesSi daiRupa ramdenime aseuli muSaki. gvi-

rabTa kompleqsis gasayvanad gamoiyeneboda burRva-

afeTqebis meTodi (gayvaniTi samuSaoebis 20 %) da 

gvirabgamyvani meqanizebuli kompleqsebi (80 %). 

sul gamoRebuli iqna 31,1 milioni tona qani, rom-

lis ZiriTadi nawili gamoyenebuli iqna betonis 

samagrSi Semavseblad.

firma “Herrenknecht AG” gvirabgamyvani  

TiToeuli kompleqsis (ix. nax. 2, a) sigrZe aRwevda 

440 m-s, wona – 2700 t-s, simZlavre – 5 megavats. 

gvirabebis diametri Seadgenda 9 m-s, gayvanis maqsi-

maluri teqnikuri siCqare (idealur pirobebSi) 25-

30 m/dRe-RameSi, gvirabgasayvani meqanizebuli kom-

pleqsebis muSaobis uzrunvelsayofad specialuri 

saventilacio sistemebi haers acivebdnen 45 0 C-dan  
28 0 C-mde [6, 11].

gansakuTrebuli aRniSvnis Rirsia mSeneblobis 

geodeziuri da markSeideruli uzrunvelyofa. gvi-

rabebi gahyavdaT ramdenime ubnidan da umniSvnelo 

gadaxris gasworebas sWirdeboda specialistebis 

koleqtivis mravalTviani zedmeti Sroma. gvirabebis 

SeerTebisas (ix. nax. 2, b) maqsimaluri gadaxra 8 

sm-s ar aRemateboda, rac dasaSvebze bevrad naklebia 

[5, 6].

         a                              b

     

  nax. 2. firma ““Herrenknecht AG”-AG”-is gvirabgasayvani meqanizebuli kompleqsis saerTo xedi (a) gvirabgasayvani meqanizebuli kompleqsis saerTo xedi (a) 

da igive kompleqsi muSaobis procesSi gvirabebis SeerTebisas (b)da igive kompleqsi muSaobis procesSi gvirabebis SeerTebisas (b)

goTardis gvirabis mSeneblobaze daxarjuli 

iqna 4 mln t betoni. cnobilia, rom miwisqveSa mSene-

bloba betons urTierTsawinaaRmdego moTxovnebs 

uyenebs: transportirebisas is ramdenime saaTis gan-

mavlobaSi  denadobas unda inarCunebdes, gvirabis 

kedelze gafrqvevisas ki swrafad unda gamyardes. 

firma “BASF“-ma es amocana warmatebiT gadawyvi-
ta: superplastifiqatorebi “MasterGlenium“ ani-

Webdnen betons saWiro reologiur Tvisebebs, xolo 

“MasterRoc SA“ Semkvrelebi uzrunvelyofdnen mis 

gamyarebas ramdenime wamSi gvirabis kedelze data-

nis Semdeg [12].

gansakuTrebuli yuradReba daeTmo moZrao-

bis usafrTxoebas. gvirabSi mowyobilia ori mra-

valfunqciuri sadguri (SeerTebuli zedapirTan 

800 m-ani WaurebiT), romlebic uzrunvelyofen 

avariul SemTxvevaSi matareblis gaCerebas da mis 

Semobrunebas. gvirabSi gayvanilia 3200 km kabeli 

komunikaciebisaTvis. is aRWurvilia aTiaTasobiT 

naTuriT, aTasobiT manawilebeli mowyobilobiT, 

transformatorebiT da sxva eleqtromowyobi-

lobiT. 

cnobilia, rom xanZari satransporto gvirabSi 

seriozul safrTxes uqmnis mgzavrebis sicocxlesa 

da janmrTelobas, iwvevs mniSvnelovan materialur 

zarals da aferxebs tvirTis gadazidvas. 

satransporto nagebobebis saxanZro usafrTxoebis 

uzrunvelyofa da xanZris likvidacia metad 

garTulebulia miwisqveSa xanZris ganviTarebis 

Taviseburebebis gamo (xanZris keraSi maRali 

temperatura da namwvi produqtebis did 

manZilze gavrceleba saventilacio Wavlis an 

bunebrivi wevis mimarTulebiT, gvirabis swrafi 

gakvamlianeba). gvirabSi xanZris gaCenis SemTxvevaSi 

ganiavebis reJimi unda uzrunvelyofdes mgzavrTa 

usafRTxo gamoyvanas gakvamlianebuli ubnebidan 
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da xels uwyobdes xanZris droulad Caqrobas 

[13]. gr. wulukiZis saxelobis samTo institutSi 

Seswavlilia gvirabis gaswvriv temperaturis (T, 
0C), haeris siCqaris (V, m/wm), haeris simkvrivis ( , 

kg/m3) da siTburi depresiis (h
s
, pa) cvalebadoba 

xanZris aRmocenebis SemTxvevaSi. dadgenilia, rom 

haeris temperaturam xanZris keraSi SeiZleba 

miaRwios Tmax = 1200 
0C-s [14]. im SemTxvevaSi Tu 

betoni 1000 0C ufro metad gaxurda, is dakargavs 
Tavis mzidunarianobas da gvirabi daingreva. 

goTardis gvirabSi kedlebi dafarulia firma 

“BASF“-is specialuri xanZargamZle samSeneblo 

xsnariT “MasterRoc FP 1350“, romlis wyalobiT 

gvirabis kedlebi gauZleben   1400 0C temperaturas 
minimum 90 wuTis ganmavlobaSi, rac sakmarisi unda 

iyos imisaTvis, rom mexanZreebma xanZari Caaqron 

[13]. goTardis kompleqsSi atmosferuli haeris 

saWiro raodenoba Waurebis meSveobiT miewodeba 

gvirabebis sistemaSi. saventilacio mowyobiloba 

ganlagebulia mravalfunqciur sadgurebSi danarCen 

teqnikur infrastruqturasTan erTad. gvirabSi da 

mravalricxovan gadasasvlelebSi saventilacio 

sistema uzrunvelyofs haeris saWiro raodenobis 

miwodebas matareblis avariuli gaCerebis dros, 

agreTve mas SeuZlia efeqturad gaiwovos kvamli 

xanZris SemTxvevaSi [5, 6].

zemoaRniSnulidan Cans, rom EevropaSi mTago-

riani reliefis pirobebSi arsebul sarkinigzo 

xazebze aSeneben sabaziso gvirabebs, didi sigrZis 

unikalur da rTul nagebobebs, sadac gamoiyeneben 

inovaciur teqnologiebs da srulyofil manqana-

mowyobilobebs. “evropa-kavkasia-aziis satranspor-

to koridoris” ganviTarebis tendencia gvaZlevs 

uflebas vivaraudoT, rom perspeqtivaSi sabaziso 

satransporto gvirabebis daproeqtebis da mSene-

blobis tendencia realizebuli iqneba saqarT-

veloSic.

saqarTvelos sarkinigzo gvirabebis mSeneblobis 

teqnikisa da teqnologiebis Semdgomi srulyofis 

mizniT, msoflio uaxlesi miRwevebis gaTval-

iswinebiT, romlebic gansazRvraven maTi mSeneblobis 

tempebis daCqarebas da Rirebulebis Semcirebas, 

teqnikuri da ekologiuri usafrTxoebis uzrun-

velyofasTan erTad – gr. wulukiZis saxelobis 

samTo institutSi da saqarTvelos teqnikur uni-

versitetSi sasurvelia SemuSavdes Sesabamisi reko-

mendaciebi, romlebic gaiTvaliswineben:

- saqarTvelos teritoriaze saerTaSoriso 

da adgilobrivi tvirTebis moZraobis 

moculobebis, mimarTulebebis da optimaluri 

siCqareebis grZelvadiani prognozirebis 

sakiTxebs;

- sainformacio teqnologiebis gamoyenebiT 

amosavali sidideebis momzadebas, romlebic 

Seexebian dasaproeqtebeli da asaSenebeli 

sarkinigzo gvirabebis nomenklaturas;

- gvirabebis mopirkeTebis, agreTve  droebiTi 

konturuli da winmswrebi samagris 

elementebis racionaluri konstruqciuli 

gadawyvetebs Tanamedrove konstruqciuli 

kompoziciuri masalebis gamoyenebiT;

- maRalkvalificiuri gvirabgamyvanTa kadrebis 

momzadebis srulyofas, romlebic upasuxeben 

yvela Tanamedrove moTxovnas da SeZleben 

gadawyviton wamoWrili samecniero-teqnikuri 

amocanebi. 
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ПИРЦХАЛАВА Т.Г.
О  СТРОИТЕЛЬСТВЕ БАЗИСНЫХ 
ЖЕЛЕЗНОДОРОЖНЫХ ТОННЕЛЕЙ

АННОТАЦИЯ. В работе отмечено, что научные 
сотрудники Горного института им. Гр. А. Цулукидзе 
в течении десятков лет исследовали проблемные 
вопросы, связанные со строительством и 
эксплуатацией транспортных тоннелей. Они 
внесли значительный вклад в решение актуальных 
задач, связанных с проектированием «Архотского» 
тоннеля длиной 23,3 км Транскавказской 
перевальной железной дороги. Указано, что в 
настоящее время в железнодорожных тоннелях 
Грузии установленная максимальная скорость 
для товарных составов не превышает 80 км/ч, 
а для пассажирских – 100 км/ч, в то время, как в 
Альпах уже действуют десятки базисных тоннелей, 
где установленная максимальная скорость для 
товарных поездов – 160 км/ч, а для пассажир-
ских – 250 км/ч. Рассмотрены инновационные 
технологии и оборудования, использованные в 
процессе возведения самого протяженного в мире 
Готардского базисного железнодорожного тонне-
ля. Высказано мнение, что в дальнейшем необхо-
димо разработать концепцию сооружения  базис-
ных железнодорожных тоннелей в Грузии.

КЛЮЧЕВЫЕ СЛОВА: базисные железнодо-
рожные тоннели; концепция строительства транс-
портных тоннелей; проектирование  тоннеля;  
«Архотский» тоннель; «Готардский»  тоннель; ин-
новационные технологии; современное оборудо-
вание.

PIRTSKHALAVA T.
ABOUT CONSTRUCTION OF BASIC RAILWAY 
TUNNELS

ABSTRACT. In work it is noted that research 
associates of Mining institute of Gr. A. Tsulukidze 
within decades was investigated by the problematic 
issues connected with construction and operation 
of transport tunnels. They made the significant 
contribution to the solution of the urgent tasks 
connected with design of Arkhoty of a tunnel 23,3 km 
long of the Transcaucasian  railroad. It is specified 
that now in railway tunnels of Georgia the established 
maximum speed for freight trains doesn’t exceed 80 
km/h, and for passenger – 100 km/h while in the Alps 
tens of basic tunnels where the established maximum 
speed for freight trains - 160 km/h already work, and 
for passenger – 250 km/h. The innovative technologies 
and perfect machines and the equipment used in the 
course of construction of the most extended in the 
world of the Gotthard-Basistunnel are considered. 
The opinion is expressed that further it is necessary 
to develop the concept of a construction of basic 
railway tunnels of Georgia for the purpose of scientific 
ensuring their design.

KEY WORDS: basic railway tunnels; the concept 
of construction of transport tunnels; tunnel design; 
“Arkhoty-tunnel“; “Gotthard-Basistunnel“; innovative 
technologies; modern equipment.
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magistri l. CoCia

spilenZ-TuTiis sulfiduri koncentratis baqteriuli 

daJangvis optimaluri parametrebis dadgena da spilenZisa 

da TuTiis baqteriuli gamotutvis intensifikaciis 

SesaZleblobis Seswavla

anotacia. naSromSi ganxilulia spilenZ-naSromSi ganxilulia spilenZ-

TuTiis Semcveli sulfiduri madnis koleqtiuri TuTiis Semcveli sulfiduri madnis koleqtiuri 

flotokoncentratis baqteriuli daJangvis op-

timaluri parametrebi. Seswavlilia koncentrati-

dan spilenZisa da TuTiis baqteriuli gamotut-dan spilenZisa da TuTiis baqteriuli gamotut-

vis intensifikaciis gzebi. spilenZ-TuTiis sulf-vis intensifikaciis gzebi. spilenZ-TuTiis sulf-

iduri madnis koncentratidan spilenZisa da TuTiis iduri madnis koncentratidan spilenZisa da TuTiis 

gamosatutad gamoyenebuli iyo acidofiluri gamosatutad gamoyenebuli iyo acidofiluri 

Tiobaqteria Thiobacillus ferrooxidansThiobacillus ferrooxidans-is sakvlev 

obieqtTan adaptirebuli Stami.  Seswavlilia mad-obieqtTan adaptirebuli Stami.  Seswavlilia mad-

nis da koncentraciis qimiuri da mineralogiuri nis da koncentraciis qimiuri da mineralogiuri 

Sedginiloba: madani Seicavs (%) Sedginiloba: madani Seicavs (%) Cu-0,23, Zn - 0,12,Cu-0,23, Zn - 0,12, 
koncentratis SemadgenlobaSi Sedis Cu-0,8 %; Zn Cu-0,8 %; Zn 
- 3,8 %. madneuli sulfiduri mineralebi warmodge-. madneuli sulfiduri mineralebi warmodge-

nilia piritiT, halkopiritiT da sfaleritiT. lab-nilia piritiT, halkopiritiT da sfaleritiT. lab-

oratoriul pirobebSi dadgenilia, rom baqteriuli oratoriul pirobebSi dadgenilia, rom baqteriuli 

gamotutvis procesSi xsnarSi gadadis spilenZis 40 

%, TuTiis 53,2 %. procesis intensifikaciis Semdeg %, TuTiis 53,2 %. procesis intensifikaciis Semdeg 

xsnarSi gadasulma spilenZis raodenobam Seadgina 

63 %, TuTiis - 81 %.63 %, TuTiis - 81 %.

sakvanZo sityvebi: baqteriuli gamotutva, baqteriuli gamotutva, 

spilenZ-TuTiis sulfidi, koncentrati, Tiobaqteria, spilenZ-TuTiis sulfidi, koncentrati, Tiobaqteria, 

madani, piriti, halkopiriti, sfaleriti.madani, piriti, halkopiriti, sfaleriti.

msoflioSi feradi liTonebis mdidari sabadoe-

bis maragi TandaTanobiT mcirdeba. mecnierebis winaSe 

daisva axali teqnologiuri sqemebis SemuSavebis 
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sakiTxi, romlebic uzrunvelyofen Raribi madne-

bidan, warmoebis narCenebidan da arakondiciuri 

koncentratebidan sasargeblo komponentebis maqsi-

malur amoRebas. 

dReisaTvis Znelad gadasamuSavebuli Raribi 

sulfiduri madnebis gadamuSvebis efeqtur meTods 

warmoadgens baqteriuli gamotutva. aRniSnuli 

meTodis upiratesoba arsebul teqnologiur meTo-

debTan SedarebiT ganpirobebulia misi maRali eko-

nomiuri efeqtiT, rasac ganapirobebs mcire kapital-

dabangebebi, dabali saeqspluatacio xarjebi, proce-

sis martivi aparaturuli saWiroeba da ekologiuri 

usafrTxoeba. yovelive amis gamo, liTonuri wiaRi-

seulis gadamuSavebis procesSi bioteqnologiurma 

meTodma msoflios mraval qveyanaSi farTo gamoy-

eneba hpova [1].
feradi liTonebis baqteriul gamotutvas safuZ-

vlad udevs rkinisa da gogirdis transformaci-

is procesebi, ris Sedegadac xdeba mineralis kris-

taluri mesris daSla da liTonebis sulfatebis 

saxiT xsnarSi gadasvla. am process axorcielebs 

acidofiluri Tiobaqteriebi, romlebic gamoyenebu-

lia hidrometalurgiaSi. Tiobaqteriebidan wamy-

vani mniSvneloba eniWeba rkinis damJangav baqterias 

Thiobacillus ferrooxidans. aRniSnuli baqteria Jangavs 

bunebaSi arsebuli sulfiduri mineralebis umeteso-

bas da aseve elementalur gogirds.

spilenZ-TuTiis madnebi ferad liTonTa 

yvelaze rTul tips miekuTvneba. maTi gamdidrebis 

teqnologiuri procesebi xSirad ver uzrunvelyofen 

spilenZisa da TuTiis kondiciuri koncentratis 

miRebas. qalkopiritisa da sfaleritis emulsiuri 

urTierTSezrda, argeTve spilenZis meoradi 

sulfidebis da flotoaqtiuri piritis arseboba, 

madans Znelad gadasamuSavebels xdis.

madneulis samTomamdidrebeli kombinatis 

bazaze arsebobs spilenZ-TuTiis madnebi, romlebic 

zemoTaRniSnuli madnebis tips miekuTvneba. maTi 

gadamuSaveba da maTgan produqciis miReba kombinatSi 

ar xdeba da mopovebuli madani dasawyoebulia. amdenad, 

mizanSewonili iyo kvlevebi Catarebuliyo aRniSnuli 

madnebis gadamuSavebis efeqturi teqnologiis 

SesamuSaveblad, sadac madnis gamdidrebis flotaciur 

meTodTan erTad gamoyenebuli iyo baqteriul-

qimiuri gamotutvis meTodi.

kvlevis obieqts warmoadgenda madneuli sabados 

spilenZ-TuTiis madani (Cu – 0,23 %, Zn – 0,12 %). 

spilenZ-TuTiis madnidan  miRebuli iqna koleqturi 

flotokoncentrati. masSi spilnZisa da TuTiis 

Semcvelobam Seadgina: Cu - 0,80 % da Zn – 3,80 %.

bioteqnologiuri kvlevebi Sesrulebuli iqna 

sazogadod miRebuli meTodebiT, romlebic gamoyeneba 

geomikrobiologiaSi da niadgis mikrobiologiaSi.

Tiobaqteriebis gamoyofa moxda madneulis saba-

dos gruntis wylebis nimuSebidan. Tanmimdevrulad 

mimdinareobda maTi gasufTaveba, gamdidreba. 

Thiobacillus ferrooxidans aqtiuri Stamebis gadarCeva 
rkinis daJangvis intensiurobis mixedviT, gamoyofil 

aqtiur Stamis identifikaciis Semdeg igi 

gamoyenebuli iqna biogamotutvis procesSi.

cnobilia, rom baqteriuli masis winaswari 

Segueba sakvlev obieqtTan xels uwyobs baqte-

riuli gamotutvis procesis aqtivacias [2]. amis 

gaTvaliswinebiT Catarda cdebis seria, romlis 

mizansac warmoadgenda SerCeuli aqtiuri Stamis 

Segueba gogirdmJavas maRal koncentraciasTan, aseve 

spilenZ-TuTiis koncentratTan. moxda baqteriuli 

kulturis adaptacia 10 – 15 gr/l gogirdmJavas 

koncentraciasTan ramdenime pasirebis Semdeg baq-

teriulma titrma miaRwia sawyis maCvenebels (106 

– 108 ej/ml).

spilenZ-TuTiis koleqtiuri koncentratis baqte-

riuli gamotutva Catarda avzSi, romelic aRWurvili 

iyo sarevelaTi da kompresoriT, romelic uzrunvely-

ofda haeris miwodebas. sinjis wonaki Seadgenda 100 

gr-s, baqteriis inokulati sakvebi aris moculobis 

10 %-s. eqsperinebtebi tardeboda TermostatSi mud-

mivi temperaturis probebSi (30 0C).
Catarebuli iqna cdebis seria, sadac Seswavlili 

iqna spilenZ-TuTiis koncentratis baqteriuli da-

Jangvis optimaluri faqtorebi: daJangvis dro (sT) 

- 72, 144, 192, 240. myarisa da Txevadis fardoba 

: 1 : 5 da 1 : 10, gamotutvis aris mJavianobis gav-

lena biodaJangvis procesze (pH) 1, 5; 2, 0 da 3,0; 
baqteriuli titris gavlena gamotutvis procesze 

(uj/ml): 105, 107, 109; koncentratis dawvrilmanebis 

gavlena: 80 % klasi 0,04 mm da 80 % klasi 0,08 

mm; Serevis xangrZlivobis gavlena (sT): 6, 8, 10, 12; 

baqt-gamotutvis intensiurobaze pauzis da gamoS-

robis gavlena (sT): 6, 72, 192.

zemoTaRniSnuli cdebis monacemebis gaTval-

iswinebiT dadginda spilenZ-TuTiis koleqtiuri 

koncentratis baqteriuli gamotutvis optimaluri 

parametrebi: procesis xangrZlivoba – 192 sT; 

myarisa da Txevadis fardoba – 1 : 5; aris mJaviano-

ba – 2,0; baqteriis titri – 108 uj/ml; dawvril-

manebis xarisxi – 80 % klasi 0,08 mm; Serevis 

xangrZli-voba – 8 sT dRe-RameSi; pauza-gamoSroba 

72 sT.

zemoT CamoTvlil optimalur pirobebSi spi-

lenZ-TuTiis koleqtiuri koncentratidan moxda 

43 % spilenZisa da 65 % TuTiis gamotutva.

cnobilia [3], rom mineralebis baqteriuli da-

Jangvis intensifikacia xdeba im SemTxvevaSi, rodesac 

mikroorganizmebis cxovelqmedebisaTvis Seqmnilia 

optimaluri pirobebi. sulfidebi warmoadgenen nax-

evargamtar kristalebs; isini deJangvisas ganicdian 

destruqcias, rac dakavSirebulia kristaluri mesris 

struqturis daSlasa da eleqtronebis dakargvaSi. 

JangviTi reaqciebis dros ki eleqtronebi ixarjeba 

damJangvelis aRdgenaSi. JangviTi funqcia Thiobacillus 
ferrooxidans sakmaod maRali aqvs (0,7), ufro maRali, 

vidre bunebriv damJangvelebs (O2, Fe+3 da sxv.). aqe-
dan gamomdinare, es baqteriebi uzrunvelyofen gamosa-

tuti aris JangviTi potencialis maRal maCveneblebs. 

garda amisa, sulfidebis baqteriul daJangvaSi didi 
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mniSvneloba aqvs mineralebis erTmaneTan kontaqts. 

xsnarSi mineralebis eleqtrolituri kontaqtisas 

warmoiqmneba galvanuri wyvilebi, romelSic maRal-

potencialuri minerali asrulebs kaTodis rols da 

stimulacias ukeTebs JangviT process dabalpoten-

cialur mineralize (anodze).

SeviswavleT spilenZ-TuTiis koncentratis 

baqteriuli gamotutvis intensifikaciis piritis 

damatebis gavlena. cda Catarebuli iyo avzSi, 

perioduli moreviT 8 sT dRe-RameSi, cdis 

xangrZlivoba 192 sT., koncentratis wonaki – 100 

gr, nawilayebis sisxo – 80 %, klasi – 0,08 mm, 

myarisa da Txevadis Sefardeba 1 : 5; temperatura 

30 0C, sakvebi are – 9 k; baqteriuli inokulaciis 

raodenoba 10 %; ujredebis titri 108 uj/ml, 

sawyisi pH – 2,5; cda Catarda 3 variantSi: 1) 

piritis gareSe; 2) gamotutvis areSi damatebuli 

iyo piriti 5 % (wonakis mixedviT); 3) gamotutvis 

areSi damatebuli iyo piriti 10 %; TiToeuli 

varianti 3 gameorebaSi: spilenZisa da TuTiis 

raodenoba isazRvreboda myarSi dinamikaSi: mesame, 

meeqvse da merve dRes. cdis monacemebi mocemulia 

cxrilSi 1.

rogors cxrils monacemebidan Cans, piritis 

damatebam baqteriuli gamotutvis intensifikacia 

moaxdina procesis meeqvse dRidan da maqsimums 

miaRwia merve dRes, rodesac spilenZisa da 

TuTiis xsnarSi vadasvlis maCvenebelma Seadgina 

Sesabamisad 63 % da 81 %: procesis intensifikacia 

SedarebiT gvian etapze aixsneba imiT, rom piriti 

gamosatut areSi damatebiT energetikul wyaros 

warmoqmnis Thiobacillus ferrooxidans–isaTvis, aseve 

areSi warmoiqmneba H2SO4. piriti reaqciaSi Sedis 

baqteriis mier warmoqmnil Fe2(SO4)3  da warmoqmnis 

FeSO4  da S0. FeSO4 ki isev iJangeba baqteriebis 

saSualebiT Fe2(SO4)3. amrigad piriti saSualebas 

aZlevs baqteriebs mTeli procesis ganmavlobaSi 

miiRon energetikuli wyaro da moaxdinos Fe2(SO4)3-

is nawilobrivi regeneracia. unda aRiniSnos, 

rom piritis wonakis raodenobis gansxvavebam 

gamotutvis xsnarze didi zegavlena ver moaxdina. 

gamosatut areSi baqteriebis titris maCvenebeli 

Seadgenda 107-108 uj/ml, aris mJavianoba meryeobda 

farglebSi 1,5-2,0.

cxrili 1

piritis damatebis gavlena spilenZ-TuTiis koncentratis baqteriul gamotutvazepiritis damatebis gavlena spilenZ-TuTiis koncentratis baqteriul gamotutvaze

varianti sawyisi, % gamotutva, %

3 dRe-Rame 6 dRe-Rame 8 dRe-Rame

Cu Zn Cu Zn Cu Zn Cu Zn

1. sakontrolo 0,80 3,80 18,7 21,0 30,0 37,9 30,0 47,4

2. +5 % piriti 0,80 3,80 22,5 36,3 30,0 47,4 63 79

3. +10 % piriti 0,80 3,80 30,0 47,5 47,0 47,5 63 81

(saSualo ariTmetikuli 3 ganmeorebidan)

amrigad, dadgenilia spilenZ-TuTiis koncentra-

tis baqteriuli gamotutvis intensifikaciis saSu-

aleba. cdis mimdinareobisas zemoT mocemul piro-

bebSi 100 gr koncentratze 5 gr piritis damatebam 

gamoiwvia procesis intensifikacia, ris Sedegadac 

spilenZisa da TuTiis xsnarSi gadasvlis maCvene-

belma Seadgina Sesabamisad 63 % da 81 %.
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КАРТВЕЛИШВИЛИ Л.Т., МАЛАШХИЯ Ш.С., 
КАНДЕЛАКИ М.Ш., ГУРУЛИ Т.С., ЧОЧИЯ Л.Ш.
УСТАНОВЛЕНИЕ ОПТИМАЛЬНЫХ 
ПАРАМЕТРОВ БАКТЕРИАЛЬНОГО 
ОКИСЛЕНИЯ МЕДНО-ЦИНКОВОГО 
СУЛЬФИДНОГО КОНЦЕНТРАТА И ИЗУЧЕНИЕ 
ВОЗМОЖНОСТИ ИНТЕНСИФИКАЦИИ 
БАКТЕРИАЛЬНОГО ВЫЩЕЛАЧИВАНИЯ МЕДИ 
И ЦИНКА

АННОТАЦИЯ. В статье представлены резуль-
таты установления оптимальных параметров бак-
териального окисления медно-цинкового сульфид-
ного концентрата. Изучены пути интенсификации 
бактериального выщелачивания из концентрата 
меди и цинка. Для бактериального выщелачива-
ния меди и цинка из медно-цинкового концен-тра-
та была использована тиобактерия Thiobacillus 
ferrooxidans адаптированная к изучаемому объек-
ту. Изучен химический и минералогический состав 
руда и концентрат в руде (%) Cu-0,23, Zn – 0,12; в 
концентрате (%) Cu-0,8, Zn – 3,8. Рудные сульфид-
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ные мине-ралы представлены пиритом, халькопи-
ритом и сфалеритом. В лабораторных условиях 
установлено: в процессе бактериального выщела-
чивания в раствор переходит 40 % меди и 53,2 % 
цинка. После интенсификации процесса раствор 
содержит 63 % меди и 81 % цинка.

КЛЮЧЕВЫЕ СЛОВА: бактериальное выще-
лачивание, медно-цинковый сульфидный концен-
трат, тиобактерия, руда, пирит, халькопирит, сфа-
лерит.

KARTVELISHVILI L, MALASHKHIA Sh., KANDELAKI M., 
GURULI T.,  CHOCHIA L.
ESTABLISHMENT OF OPTIMAL PARAMETERS 
FOR THE BACTERIAL OXIDATION OF COPPER-
ZINC SULFIDE CONCENTRATE

ABSTRACT. The results of the establishment of 
optimal parameters of bacterial oxidation of copper-
zinc sulphide concentrate are presented in the article. 
The ways of intensification of bacterial leaching 
from copper and zinc concentrate are studied. For 
the bacterial leaching of copper and zinc from the 
copper-zinc concentrate, Thiobacillus ferrooxidans 
thiobacteria adapted to the object under study was 

used. The chemical and mineralogical composition of 
ore and concentrate in ore (%) Cu-0,23, Zn-0,12; in the 
concentrate (%) Cu-0,8, Zn-3,8. Ore sulfide minerals 
are represented by pyrite, chalcopyrite and sphalerite. 
In laboratory conditions it is established that 40 % of 
copper and 53,2 % of zinc pass into the solution dur-
ing bacterial leaching. After the intensification of the 
process, the solution contains 63% copper and 81% 
zinc.

KEY WORDS: bacterial leaching, copper-zinc 
sulphide concentrate, thiobacteria, ore, pyrite, 
chalcopyrite, sphalerite.
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oqros matarebeli diorituli kompleqsebi, luxris kvarc-oqro 

mcire sulfiduri madangamovlinebis magaliTze (zemo svaneTi)

anotacia. anotacia. statiaSi ganxilulia oqros statiaSi ganxilulia oqros 

gamadnebis sakiTxebi Suaiurul dioritul intru-gamadnebis sakiTxebi Suaiurul dioritul intru-

zivebSi luxris kvarc-oqro mciresulfidurzivebSi luxris kvarc-oqro mciresulfidur�� 

madangamovlinebis magaliTze. oqros gamadnebis madangamovlinebis magaliTze. oqros gamadnebis 

TvalsazrisiT gamoyofilia produqtiulamdeli, TvalsazrisiT gamoyofilia produqtiulamdeli, 

produqtiuli, produqtiulis Semdgomi mineralTa produqtiuli, produqtiulis Semdgomi mineralTa 

asociaciebi da oqros gamadnebis prognozul-Zebn-asociaciebi da oqros gamadnebis prognozul-Zebn-

iTi kriteriumebi Suaiuruli diorituli komple-iTi kriteriumebi Suaiuruli diorituli komple-

qsebisaTvis. 

sakvanZo sityvebi: madangamovlena, oqro, di-madangamovlena, oqro, di-

orite, madniani zona, produqtiulamdeli, produqti-orite, madniani zona, produqtiulamdeli, produqti-

uli, produqtiulis Semdgomi mineralTa asociacia, uli, produqtiulis Semdgomi mineralTa asociacia, 

ZebniTi kriteriumebi.

luxris oqros madangamovlinebaluxris oqros madangamovlineba ganTavsebulia 

mdinare enguris Sua welSi, mis marjvena ferdobze, 

sofel dizis mimdebared.

struqturulad, madangamovlineba miekuTvneba 

kavkasionis samxreTi ferdis naoWa sistemas da 

moicavs CxalTa-lailis struqturul-metalogen-

iur zonas, romelic agebulia paleozouri, intensi-

urad dislocirebuli, mikronaoWebiT garTulebuli, 

filitizebuli fiqlebiTa da filitebiT [1].

metamorfuli seriis qanebi intensiurad aris 

intrudirebuli Suaiuruli diorituli, kvarciani 

 diorituli da granodiorituli StokebiTa da 

daikebiT. erT-erTi aseTi sxeulTagania luxris in-

truzivi. igi warmoadgens Zlier danapralianebul, 

damsxvreul, Stokisebur sxeuls masiuri teqstur-

iTa da Ria monacrisfro-moTeTro feriT. intru-

zivis centralur nawilSi qanebi saSualo da msx-

vilmarcvlovania. periferiisaken marcvlebis zomebi 

sagrZnoblad klebulobs. qanebi xasiaTdeba diorit-

uli (prizmul-marcvlovani) struqturiT. saSualo 

plagioklazi sericitizebuli da kaolinizebulia. 

rqatyuara nawilobriv Canacvlebulia aqtinolitiT 

an biotitiT da Seicavs madneuli mineralebis 

Canawinwklebs. biotiti sustad qloritizebulia.

madangamovlinebis aRmosavleT nawilSi loka-

lizebulia oqros Semcveli e. w. RerZuli boZise-

buri sxeuli, igi dasavleTis mimarTulebiT ito-

teba sam oqros matarebel zonad, romlebic kontr-

oldeba Crdilo-dasavleTi mimarTulebis rRveviTi 

struqturebiT. 

pirveli  madniani zonapirveli  madniani zona lokalizebulia yvelaze 

samxreTiT.  saerTo kavkasiuri mimarTulebiT gaid-

evneba 120 m-ze, Semdeg ki bolovdeba 1 m simZlavris 

kvarcis ZarRviT; misi saxuravi gverdi Semcvel di-

oritTan mkveTria. sageb gverdSi ki itoteba wvril 

ZarRvakebad; maTi umetesoba inarCunebs dedaZarRvi-

sa da oqros matarebeli zonis wolis element-

ebs (300<650). Crdilo-dasavleTi mimarTulebiT 

ZarRvi itoteba da isoleba. madniani zona xasiaT-

deba intensiuri msxvreviTa da gakvarcebiT, susti 

piritizaciiT. misi centraluri nawili warmodge-

nilia monokvarcitebiT, zalbandebisaken gakvarcebis 

xarisxi klebulobs da monokvarcitebi icvleba 

kvarc-sericituli faciesiT. es ukanaskneli ki 

TandaTan gadadis saR dioritebSi. 

meore madniani zona meore madniani zona mdebareobs pirveli zonidan 

hifsometrulad 80 m-iT maRla. samxreTis mxridan 
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zona dafarulia koluvioniT, rac ar iZleva sa-

Sualebas, ganisazRvros misi namdvili simZlavre. 

mimarTebaze, madniani zona gaidevneba 120 m-ze, Semdeg 

ki itoteba or  pirvel da meore qvezonebad.

pirveli qvezona pirveli qvezona  Crdilo-dasavleTi mimar-

TulebiT gaidevneba 180 m-ze, ris Semdegac TandaTan 

mcirdeba simZlavreSi da isoleba. qvezonaSi aRin-

iSneba piritis, qalkopiritis, bornitis, arsenopiri-

tis, polimetalebis Canawinwklebi da oqros maRali 

Semcveloba. 

meore qvezonameore qvezona mdebareobs pirveli qvezonidan 

hifsometrulad 20 m-iT maRla. igi ganStoebis 

adgilidan Crdilo-dasavleTi mimarTulebiT gaid-

evneba 80 m-ze, saSualo simZlavriT 7 m. 

mesame  madniani mesame  madniani  zona mdebareobs meore zoni-

dan hifsometrulad 150 m-iT maRla.  Crdilo-

dasavleTi mimarTulebiT zona gaidevneba 110 m-ze, 

12 m simZlavriT da Semdeg isoleba. gamosolvis 

adgilidan 300 m-iT Crdilo-dasavleTiT lokali-

zebulia 3 m. simZlavrisa da 20 m. gamweobis Zlier 

gakvarcebuli linzisebri formis kvarc-ZarRvaku-

li zona piritis, qalkopiritis, bornitis, polimet-

alebis, arsenopiritis iSviaTi CanawinwklebiTa 

da oqros SemcvelobiT. zonis daqanebis azimuti 

Seadens 300-500, xolo daxris kuTxe  650-s.

rogorc aRvniSneT, RerZuli boZisebri sxeuliRerZuli boZisebri sxeuli 

lokalizebulia luxris diorituli intruzivis 

kidura aRmosavleT nawilSi, dizis seriis metamor-

fitebisa da dioritis kontaqtSi. sxeuli cicabodaa 

daqanebuli da warmodgenilia Zlier gakvarcebuli, 

damsxvreuli, danapralebuli ,sustad piritizebuli, 

zomierad gamoJanguli diorituli Sedgenilobis 

qanebiT, Secementebuli gviandeli kvarciT, piritis, 

qalkopiritis, arsenopiritisa da polimetalebis iS-

viaTi CanawinwklebiTa da oqros SemcvelobiT.  

 madanmomijnave metasomatitebi warmodgenilia 

gakvarcebuli qanebiTa da propilitebiT. gakvarce-

buli qanebi zolebis saxiT gvxvdeba oqros matare-

beli zonebis gaswvriv. maTi simZlavre damokide-

bulia qanebis damsxvrevis, gakvarcebis xarisxsa da 

oqros matarebeli zonebis simZlavreze. 

Secvlili zonebis centraluri nawilebidan 

periferiebisaken sericitis raodenoba matulobs. 

plagioklazebi ganicdis sericitizacias, biotiti 

gadadis hidroqarsSi; calkeuli danagrovebisa da 

linzebis saxiT Cndeba madneuli mineralebi: piriti, 

qalkopiriti, polimetalebi, Seeliti. Secvlili 

qanebis momijnaved Cndeba karbonati, piriti, ser-

iciti, qloriti, epidoti da xdeba qanebis propi-

litizacia.

madangamovlinebis farglebSi gamoiyofa oTxi 

tipis madani, romlebic asakobrivad (Zvelidan ax-

lisken) Semdegnairad lagdeba: kvarc-Seelituri, 

kvarc-pirituli, kvarc-polisulfiduri da kvarc-

oqroiani. isini qmnian ZarRvul, ZarRvakovan zonebs, 

xazobrivi da uswormasworo formis Stokverkebs, 

budeebsa da linzebs. TiToeuli maTganis simZlavre 

meryeobs 1 m-dan 5 m-mde. erTmaneTTan daaxloebuli 

amgvari sxeulebisa da zonebis erToblioba qmnis 

zemoaRweril madanmatarebel zonebs.  

madnebSi aRiniSneba breqCiuli, gadakveTis, zo-

lebrivi, Cawinwkluli, ZarRvakul-Cawinwkluli, ma-

siuri da metakoloiduri teqsturebi. 

luxris madangamovlinebis madnebSi sulfidebis 

raodenoba ar aRemateba 5%-s. Sesabamisad, madan-

gamovlineba miekuTvneba oqro-kvarc  sulf-

idur samrewvelo tips. 

madneuli mineralebi warmodgenilia rkinis, 

tyviis, dariSxanis, TuTiis sulfidebiTa da vol-

framis karbonatiT. aramadneulebidan kvarcTan da 

karbonatTan erTad aRiniSneba: kaoliniti, dikiti, 

hidroqarsi, alevarditi, adulari, moyviTalo feris 

rendgenoamorfuli  nivTiereba da  metagaluaziti.

oqros gamadnebis TvalsazrisiT, madangamov-

linebis farglebSi gamoiyofa  produqtiulamdeli, 

produqtiuli da produqtiulis Semdgomi miner-

alTa asociaciebi [2].

produqtiulamdeli mineralTa asociaciaproduqtiulamdeli mineralTa asociacia war-

modgenilia wvrilkristaluri kvarciT da aRin-

iSneba ZarRvuli sxeulebis kontaqtebSi hetero-

genuli 5-10 sm-iani laqebrivi da muqad Seferili 

arSiebis saxiT. igi alag-alag danapralianebulia 

da napralebi Sevsebulia gviandeli kvarciT.  kvar-

cis ferebi icvleba muqi nacrisferidan Ria nac-

risframde da Seicavs piritis, markazitisa da ar-

senopiritis iSviaT Canawinwklebs.

produqtiul mineralTa asociaciaproduqtiul mineralTa asociacia warmodge-

nilia kvarciT, karbonatiT, adulariT, kaolinitiT, 

dikitiT, hidroqarsiT, alevarditiTa da madneuli 

mineralebiT - piriti, markaziti, arsenopiriti, qa-

lkopiriti, galeniti, sfaleriti, Seeliti da oqro. 

madnebSi mineralebis ganawileba, maTi Siga agebule-

ba, formebi da danagrovebis zomebi ganisazRvreba 

kvarcis gabatonebuli agregatebis teqsturuli 

TaviseburebebiT. aq gamoiyofa Semdegi teqsturuli 

agregatebi: zolebrivi, firfitisebri, savarcxlise-

bri da masiuri. 

zolebrivi agregatebiani ZarRvakebi xasiaTdeba 

wvrili zolebrivi agebulebiT. ZarRvebSi zolebis 

simZlavre izrdeba da xorcieldeba wvrili da far-

To zolebis morigeoba. zolebi erTmaneTisagan gan-

sxvavdeba  rogorc kvarcis feriT, aseve,  marcvalTa 

zomiTac. garda TeTri ferisa, gvxvdeba movardisfro-

yavisferi da nacrisferi kvarci. isini ZarRvebis 

kontaqtebis paraleluria da imeoreben maT for-

mas. xSiria zolebis arSiebi madanmomijnave qanebisa 

da produqtiulamdeli kvarcis natexebis irgvliv. 

arcTu iSviaTad, zolebidan gamosuli apofizisebri 

ganStoebebi kveTs adreul kvarcs da Semcvel qa-

nebs, rac maTi Camoyalibebis ufro gviandel asakze 

unda miuTiTebdes. madanmatarebeli zonebis dasav-

leT nawilebSi SeiniSneba farulkristaluri da 

wvrilkristaluri zolebis ritmuli morigeo-

ba. TiToeuli zoli, Tavis mxriv, Sedgeba mikros-

kopuli zolebisgan, rac gamowveulia ZarRvebis 

Camoyalibebisas madanSemcveli qanebis sicarieleebSi 
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koloiduri xsnarebis mravaljeradi pulsaciuri 

gamoleqviT.

kvarcis gamuqeba gamowveulia kaolinitisa da 

dikitis pelitomorfuli CanarTebiTa da agre-

gatebis mikriskopuli forianobiT. xSiria, 3-5 sm 

simZlavris kavernuli formis sicarielebi (Jeodebi), 

romlebic ganlagebulia zolebs Soris sivrceebSi 

an zolebis marTobulad ise, rom ar scildeba mo-

mijnave zolebs. sicarieleebis (Jeodebis) kedlebi 

dafarulia wvrilkristaluri kvarcis druzebiT. 

rogorc Cans, maTi warmoqmna dakavSirebulia ko-

loiduri xsnarebis (gelebis) amoSrobasTan (si-

nerezisi). kvarcis zolebis nawili pigmentirebu-

lia madneuli mineralebis uwvrilesi nawilakebis 

CanawinwklebiT, sadac zolis kontaqturi nawilebi 

muqi ferisaa centralur nawilTan SedarebiT.

firfitisebri da savarcxlisebri agregate-

bi ufro xSirad fiqsirdeba cicabod daxril 

ZarRvakebSi da ZarRvebSi. isini agebulia gamWvir-

vale an rZisebri TeTri feris kvarcis firfitebiT 

- kaolinitis, dikitis, hidroqarsisa da madneuli 

mineralebis wvrili CanarTebiT. firfitebis zoma 

ganivkveTSi meryeobs 1-2 mm-s Soris da ganlagebu-

lia subparalelurad, an erTmaneTis mimarT qmnis 

garkveul kuTxes.  

kvarcis masiuri agregatebi aRiniSneba TiTqmis 

yvela ZarRvis centralur nawilebSi. kvarci 

wvrilkristaluri agebulebisaa da gaaCnia   rZise-

bri TeTri feri, movardisfro da nacrisferi laqe-

biT, gamowveuli sulfidebisa da oqros mikrosko-

puli CanawinwklebiT. masiuri kvarcis agregatebiT 

agebul ZarRvebs gaaCniaT mkveTri, gluvi kontaqte-

bi Semcvel qanebTan, rac, albaT, gamowveulia maTi 

formirebiT wynari teqtonikuri  reJimis pirobebSi, 

ra drosac madanmomcemi blanti xsnarebi TandaTan 

Semoitacebda  gverdiTi qanebis natexebs, moaxdenda 

maT Semdgom damuSavebas, ris Sedegadac ZarRvebis 

kontaqtur nawilebSi warmoiqmneboda  muqi, sx-

vadasxva zomisa da formis laqebi.  

sulfidebisa da oqros wvrili Canawinwklebi 

gvxvdeba zoliani kvarcis zolebis sazRvrebis gas-

wvriv, an maTSi arsebuli adularisa da Tixuri 

(kaoliniti, dikiti, hidroqarsi) mineralebis dana-

grovebSi. xSiria, madneuli mineralebis Zafiseburi 

ZarRvakebi, romlebic madneuli zolebidan itote-

ba da kveTs mezobel zolebs, aRiniSneba madneuli 

mineralebis arSiebi qanis natexebis irgvliv. ro-

gorc Cans, madanSemcveli xsnarebi  forebiTa da si-

nerezis napralebiT zolebs Soris sivrceSi ufro 

gvian aRwevda. madneuli mineralebis garkveuli 

nawili   gamoyofilia kvarcis Tanadroulad.

Cawinwkluli madneuli (maT Soris oqros) 

zolebi imeorebs ZiriTadi ZarRvis formebs. kvar-

cis kristalebis gamsxvilebasTan erTad, SeimCneva 

madneuli mineralebis gamsxvilebac, rac gamowveu-

lia maTi Tanadrouli, an drois axlo monakveTSi 

CamoyalibebiT. rig zolebriv danagrovebs gaaCnia 

erTnairi Sedgeniloba (mag.: kvarc-piriti, kvarc-

Seeliti, kvarc-oqro), rac saSualebas gvaZlevs, 

gamovyoT zemoT CamoTvlil mineralTa asociaciebi.

produqtiuli kvarcis aRwerili agregatebis 

teqsturuli Taviseburebani imdenad damaxasiaTebe-

lia luxris madangamovlinebisaTvis, rom is SeiZleba 

gamoyenebuli iqnas, rogorc oqros gamadnebis Zebnis 

kriteriumi diorituli kompleqsis qanebSi.

produqtiulis Semdgomi asociaciis produqtiulis Semdgomi asociaciis mineralebi 

ZiriTadad warmodgenilia TeTri feris kvarciT da 

gvxvdeba adrindel mineralTa agregatebis napra-

lebSi an sicarieleebSi, sadac is qmnis linzisebur 

gamonayofebsa da ZarRvakebis mTel rig serias. aseve, 

garkveuli kuTxiT, kveTs zolebriv agregatebs. gan-

sxvavebiT winamorbedTagan, produqtiulis Semdgomi 

kvarci, ufro msxvilkristaluri agebulebiT xas-

iaTdeba.

zemoT aRwerili saSualebas gvaZlevs gamovyoT 

oqros gamadnebis prognozul-ZebniTi kriteriumebi 

da niSnebi Suaiuruli diorituli kompleqsis qa-

nebSi:

1. diorituli kompleqsis intruzivebSi 

damsxvreuli, gakvarcebuli da piritizebuli 

zonebi; 

2. hidroTermulad Secvlili zonebi, romelTa 

centraluri nawili warmodgenilia monokvarcitebiT, 

xolo periferiuli ki - kvarc-sericituli faciesiT;  

3. intensiurad damsxvreuli monokvarcitebi, 

Secementebuli gviandeli kvarciT;

4. metasomatitebSi sulfiduri mineralebis 

siRaribe;

5. kvarcis ZarRvebis zolebrivi, masiuri, 

firfitiseburi da savarcxliseburi teqsturebi;

6. Seelitiani madanmatarebeli zonebi;

7. gamotutvis sicarieleebi kavernebi kvar-

cis ZarRvebSi, romelTa kedlebi dafarulia 

wvrilkristaluri kvarcis druzebiT.                                                                                        

oqros gamadnebis mocemuli prognozul-ZebniTi 

kompleqsis gamoyenebiT, rekomendebulia geologiur-

ZebniTi samuSaoebis Catareba saqarTvelos Suaiuruli 

diorituli intruzivebis gavrcelebis farglebSi, 

maTi oqroianobis dasadgenad.
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А. КВИЦИАНИ,  М. ГАГНИДЗЕ,  А. ГОМЕЛАУРИ
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КВАРЦ-ЗОЛОТО-МАЛОСУДЬФИДНОГО 
РУДОПРОЯВЛЕНИЯ (ЗЕМО СВАНЕТИ)

АННОТАЦИЯ. В статье рассмотрены вопросы 
оруденения золота в среднеюрских диоритовых ин-
трузивах, на примере Лухринского кварц-золото-ма-
лосульфидного рудопроявления. С точки зрения 
оруднения золота, выделены: до продуктивные, про-
дуктивные, пост-продуктивные ассоциации минера-
лов и прогнозно-поисковые критерии оруднения 
золота для среднеюрских диоритных комплексов.

КЛЮЧЕВЫЕ СЛОВА: лухринское рудовпрояв-
ление, золото, диорит, рудная зона, допродуктив-
ная, подуктивная, постпродуктивная минераль-
ная, поисковые критерии.

KVITSIANI A.,  GAGNIDZE M.,  GOMELAURI A. 
GOLD-BEARING DIORITE COMPLEXES ON THE 
EXAMPLE OF LOW-SULFIDATION QUARTZ-
GOLD ORE MANIFESTATION IN LUKHRA 
(ZEMO SVANETI)

ABSTRACT. The article considers the mine-
ralization of gold in the Middle Jurassic diorite 
intrusives on the example low-sulfidation quartz-
gold ore manifestation in Lukhra. In respect of gold 
mineralization, pre-productive, productive and post-
productive associations of minerals and prognostic-
exploratory criteria of gold mineralization for the 
Middle Jurassic diorite complexes are identified.  

KEY WORDS: luxra ore manifestacion, gold, ore 
zone, pre-productive, productive, postproductive 
mineral association, exploration criterions.

uak 578.08.57

akad. doqtori l. qarTveliSvili, akad. doqtori j. kakulia, 

akad. doqtori S. malaSxia, doqtoranti n. lomiZe, 

akad. doqtori n. CxobaZe, n. CubiniZe

tyibulis naxSirSemcveli narCenebidan Al2O3-is koncentratis 

miRebis SesaZleblobis kvleva bioteqnologiuri meTodis 

gamoyenebiT

anotacia. anotacia. naSromSi ganxilulia tyibuli-naSromSi ganxilulia tyibuli-

Saoris sabados naxSirSemcveli narCenebidan Saoris sabados naxSirSemcveli narCenebidan AlAl2O3-

is koncentratis miRebis SesaZlebloba biote-is koncentratis miRebis SesaZlebloba biote-

qnologiuri meTodiT. cdebisaTvis gamoyenebuli qnologiuri meTodiT. cdebisaTvis gamoyenebuli 

iyo tyibulis qvanaxSiris sabadodan gamoyofili iyo tyibulis qvanaxSiris sabadodan gamoyofili 

silikaturi baqteriebi, kerZod silikaturi baqteriebi, kerZod Bacillus mucilagi-Bacillus mucilagi-
nosus nosus Catarebuli cdebis safuZvelze SeirCa nax-Catarebuli cdebis safuZvelze SeirCa nax-

SirSemcveli narCenebis baqteriuli gamotutvis SirSemcveli narCenebis baqteriuli gamotutvis 

procesis optimaluri parametrebi. sawyis sinjSiprocesis optimaluri parametrebi. sawyis sinjSi 
AlAl2O3-is Semcvelobam Seadgina 27,3 %, xolo-is Semcvelobam Seadgina 27,3 %, xolo SiO SiO2 
- 41,5 %. baqteriuli gamotutvis Sedegad myar  41,5 %. baqteriuli gamotutvis Sedegad myar 

fazaSi Al Al2O3
-is Semcvelobam Seadgina 35,9 %, xolo-is Semcvelobam Seadgina 35,9 %, xolo 

SiOSiO2 - 34,8 %.

 

sakvanZo sityvebi:  bioteqnologia, silika- bioteqnologia, silika-

turi baqteria, naxSirebis kudebi, gamotutva, alumi-turi baqteria, naxSirebis kudebi, gamotutva, alumi-

nis Jangis koncentrati.

ukanasknil wlebSi saqarTveloSi mopovebuli qva-

naxSiris mTeli raodenoba modis tyibul-Saoris sa-

badoze. tyibulis mamdidrebeli fabrikis narCenebSi 

(gamdidrebis kudebi da Slamebi) nacrianoba tolia 59 

- 60 %-is. sawvavi nawilis garda naxSirovani fiqlebi 

Seicavs Tixamiwebs-argilitebs (Al2O3 - 21,27 %).

qvanaxSiris sabados samTomopovebiTi warmoebis 

da samTo mamdidrebeli fabrikis funqcionirebis 

Sedegad warmoqmnili narCenebi garemoze zemoqmedeb-

is TvalsazrisiT warmoadgens ekologiuri pirobeb-

is gauaresebis faqtors, radgan narCenebi ikavebs 

garkveul terirotias, aseve  bunebriv pirobebSi at-

mosferuli movlenebis zemoqmedebis Sedegad gardai-

qmneba da warmoqmnis arasasurvel naerTebs.

mrewvelobis moTxovnaTa dakmayofilebis mizniT 

aRniSnuli narCenebis aTviseba ormagad efeqturia. 

jer erTi miiReba sasrgeblo komponentebi: sawva-

vi masala, liTonebis, nedleuli cementisa da sxva 

samSeneblo masalebis sawarmoeblad. meore mxriv 

sasargeblo miwis farTobebi da wyalsacavebi gan-

Tavisufldeba narCenebisgan, rac TavisTavad iwvevs 

ekologiuri pirobebis gaumjobesebas.

tyibulis qvanaxSiris mamdidrebel fabrikaSi 

gamdidrebis teqnologiuri sqema iTvaliswinebs nax-

Siris gamdidrebas gravitaciuli meTodiT. aRniSnuli 

narCenebis maragebi tyibulis qvanasSiris sabadoze 

mniSvnelovania. isini warmodgenilia sami saxiT: 1) 

samTomopovebiTi samuSaoebis terikonuli narCene-

bi; 2) samTo mamdidrebeli fabrikis kudebi da 3) 
mdinareebis da wyalsadenebis kalapotSi daleqili 

Slamebi, rac jamurad Seadgens 8 - 10 mln tonas. 

amdenad, arsebuli resursebis aTviseba Tanamedrove 

teqnologiebis gamoyenebiT SeiZleba CaiTvalos miz-

anSewonilad.

dReisaTvis msoflioSi arsebobs naxSirebis gam-

didrebis da narCenebis gamoyenebis didi gamocdile-

ba, magram saqarTveloSi, kerZod, tyibulis pirobebSi, 

aRniSnuli problema dRemde ar aris gadawyvetili, 

rac gamowveulia imiT, rom ar aris Cetarebuli 

samecniero kvleviTi samuSaoebi maTi kompleqsuri 

gamoyenebis Sesaswavlad [1]. am Tvalsazri|T tyibu-

lis sabados qvanaxSiris mrewvelobis narCenebis 

gamoyeneba gansakuTrebiT Tanmdevi aluminis Semcve-

li nedleulis warmoebaSi CarTva dReisaTvis aqt-

ualuria. aluminis Jangis miRebis axali xerxebi-

sadmi mkveTrad gazrdili interesi gamowveulia am 
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nedleulze fasebis ganuwyvetili zrdiT.

zemoaRniSnuli narCenebis mineraluri nawili 

gamoirCeva aluminis maRali SemcvelobiT (21 - 27 

% Al2O3), rac ganpirobebulia tyibulis naxSiris 

fenebis dastaSi – argilitebis arsebobiT.

dabalxarisxiani aluminSemcveli nedleulis 

gadamuSavebis teqnologiur sqemaSi CarTulia iseTi 

energotevadi procesebi, rogoricaa Secxoba da 

gamotutva maRal temperaturaze, gamoiyeneba Zlieri 

mJaveebi da tuteebi. sasargeblo wiaRiseulis 

gamdidrebis, narCenebis gadamuSavebisa da garemos 

dacvis problemam dRis wesrigSi daayena iseTi iafi 

da efeqturi teqnologiis gamoyeneba, rogoricaa 

bioteqnologiuri, kerZod, biohidrometalurgiuli 

meTodi.

kvlevis mizans warmoadgenda tyibulis 

naxSirSemcveli narCenebis gamdidrebisTvis iseTi 

teqnologiis SemuSaveba, romelic uzrunvelyofs 

aluminis Jangis kondiciuri produqtis miRebas.

aRebuli iyo teqnologiuri sinji, romelic 

Seicavda, rogorc mimdinare, aseve dasawyobebuli 

kudebis nimuSebs.

tyibulis naxSiris narCenebis gasamdidreblad 

Cvens mier gamoyenebuli iyo bioteqnologiuri 

meTodi. nedleulis gadamuSaveba xdeboda silikaturi 

baqteriebis saSualebiT, romlebic gamoyofili iqna 

tyibuli-Saoris qvanaxSiris sabadodan. am baqteriebs 

SeswevT unari daSalon aluminsilikatebis sili-

katuri meseri da siliciumi gadaiyvanon xsnad formaSi. 

aluminsilikatur mineralebSi siliciumJangbadiani 

tetraedris nawili kristalur struqturaSi 

Canacvlebulia alumin-Jangbadiani tetraedebiT, 

amdenad Al-O-Si kavSiri naklebi mdgradobiT xasiaTdeba, 

vidre Si-O-Si siloqsanuri bmebi, rac pirvel rigSi 

ganapirobebs maT destruqcias.

cnobilia rom silikaturi baqteriebi mineralebis 

gamotutvis procesSi warmoqmnian organuli mJaveebs, 

lorwos,  rac xels uwyobs mineralebis destruqcias 

[2]. saukeTeso garemos silikaturi baqterebis 

gamravlebisaTvis warmoadgens neitraluri an 

neitralurTan axlo garemo (pH-6,2-7,2), misi 

cvlileba tute an mJave garemosaken abrkolebs 

baqteriebis gamravlebis process.

samuSaos mizans warmoadgenda tyibulis dasawyo-

ebuli Slamebisa da gravitaciuli kudebidan Al2O3-
is koncentratis miReba. procesSi, rogorc zemoT 

aRvniSneT, gamoyenebuli iyo silikaturi baqteriebi - 

Bacillus mucilaginosus. moxda baqteriebis gasufTaveba, 
gadarCeva aqtiurobis mixedviT, adaptireba gamotut-

vis aresTan. identifikacis samuSaoebi tardeboda da 

niadagis mikrobiologiaSi miRebuli meTodebiT.

sakvlev obieqts warmoadgenda: tyibulis 

qvanaxSiris mamdidrebeli fabrikis dasawyobebuli 

Slamebi (Al2O3 - 17,2 %; SiO2 - 24,2 %), dasawyobebuli 

gravitaciuli kudebi (Al2O3 - 23,1 %; SiO2 - 42,3 %).

Cvens mier SemuSavebuli meTodikis Sesabamisad 

Tavdapirvelad orive nimuSidan mocilebuli iqna 

humusi. amis Semdeg Catarebuli iqna cdebis seria, 

romelic iTvaliswinebda sakvlevi obieqtidan si-

likaturi baqteriebis gamoyenebiT aluminis Semcv-

leli koncentratis miRebis SesaZleblobis dad-

genas.

 cdebi Catarebuli iqna ramdenime variantad:

1. N:1 naxSirebis gadamuSavebis dasawyobebuli 

Slamebi + baqteriuli xsnari + glukoza;

2. N:1 naxSirebis gadamuSavebis dasawyobebuli 

Slamebi + sakvebi are baqteriis gareSe + 

glukoza (K);

3. N:2 dasawyobebuli gamartivebuli kudebi + 

baqteriuli xsnari + glukoza;

4. N:2 dasawyobebuli gravitaciuli kudebi + 

sakvebi are baqteriis gareSe + glukoza (K).

TiToeuli cda Catarda 4 ganmeorebaSi. cde-

bi tardeboda perioduli njRrevis pirobebSi (8 

sT^dRe-RameSi). baqteriuli gamotutvis procesi 

mimdinareobda TermostatSi 28-300C–is tempera-

turis pirobebSi. baqteriis sawyisi titri Sead-

genda 107 uj/ml, nawilakebis sisxo – 0,5+0 mm-s; 

eqsperimentis procesSi Seswavlili iqna gamotut-

vis procesze Semdegi faqtorebis zegavlena: myarisa 

da Txevadis Sefardeba (1:5 da 1:10); gamotutvis 

drois xangrZlovoba (7 dRe-Rame; 14 dRe-Rame; 21 

dRe-Rame); damatebuli glukozis raodenoba (5,10 

gr/l); xsnaris gamocvlis intensiuroba; procesis 

mimdinareobisas kontroldeboda xsnaris pH da baq-

teriuli titri; cdebis dasrulebis Semdeg Txeva-

di da myari fazis dacileba xdeboda filtraciiT 

vakuum filtrSi, xolo myari narCeni irecxeboda 

cxeli wyliT da isazRvreboda Al2O3 da SiO2-iT.
Catarebuli cdebis safuZvelze SeirCa baqteri-

uli gamotutvis procesis optimaluri parametre-

bi: myarisa da Txevadis Tanafardoba 1:10; baqteriis 

sawyisi titri 107 uj/ml; sawyisi pH-7,0; proce-

sis xangrZlivoba 28 dRe-Rame perioduli njRrevis 

pirobebSi; glukozis raodenoba 5 gr/l; baqteriuli 

xsnari Seicvala 3 jer (yovel me - 7 dRes).

dasawyobebuli gravitaciuli kudebidan zemoT 

ganxilul pirobebSi baqteriuli gamotutviT miRe-

buli iqna 32,1 % aluminis Jangis koncentrati, 

xolo dasawyobebuli Slamebidan – 26,3 %.

Catarebuli eqsperimentis monacemebis safuZv-

elze dadginda tyibulis qvanaxSiris gadamuSavebis 

narCenebidan aluminis Jangis Semcvleli koncentra-

tis miRebis SesaZlebloba bioteqnologiuri meTo-

dis gamoyenebiT.

imis gaTvaliswinebiT, rom Al2O3 koncentratis 

miReba cal-calke sxvadasxva saxis narCenebidan (mim-

dinare da dasawyobebuli Slamebi, gravitaciuli da 

dasawyobebuli kudebi) ararentabeluria, amitom baq-

teriuli gamotutva Catarda gaerTianebul sinjze, 

romelSic komponentebis Tanafardoba Seadgenda Se-

sabamisad 1:1:2, maTSi Al2O3 –is Semcvelobam Seadgena 

27 %, xolo SiO2  -is _ 41,5 %.

SemuSavebuli meTodikis mixedviT Catarda bioga-

motutvis procesi or variantad: TiToeuli varianti 

3 ganmeorebaSi,  mesame varianti sakontrolo. Txeva-
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disa da myaris Sefardeba 1:10, baqteriis inokulati 

10 %; sawyisi baqteriuli titri 107 uj/ml-Si; sawy-

isi pH-7,0. cdebi tardeboda perioduli njRrevis 

pirobebSi (8 sT dRe-Rame); procesis xangrZlivobam 

Seadgina 28 dRe-Rame; baqteriuli  xsnaris gamocv-

la yoveli 7 dReSi erTxeli; temperatura mudmivi 

28-30 0C – TermostatSi;  nawilakebis sisxo erT 

variantSi Seadgenda -0,5 + 0 mm-s, xolo meore var-

iantSi – 0,074 + 0 mm-s. procesis mimdinareobisas 

warmoebda rogorc pH-is, aseve baqteriuli titris 

kontroli. xsnaris gamocvlis dros pH Seadgenda 

5,0 - 55, xolo baqteriuli titri 104-105 uj/ml-s.

cdebis damTavrebis Semdeg myari da Txevadi fazis 

dacileba xdeboda vakuum filtrSi gafiltvriT da 

myari narCenis Carecxva cxeli wyliT. miRebuli iqna 

blanti filtrati. myar fazaSi ganisazRvra Al2O3 da 
SiO2-is Semcvlobebi.

Ppirvel variantSi baqteriuli gamotutvis 

Sedegad myar fazaSi Al2O3-is Semcvelobam Seadgina 

35 %; xolo meore variantSi – 35,9 % analizis 

Sedegebi mocemulia cxrilSi 1.

  cxrili 1cxrili 1

gaerTianebuli kudebis baqteriuli gamotutvis Sedgebi

produqti gamo-

sava-

li, %

my:Tx Semcveloba, % amokrefa, %
baqteria, 

uj/ml
pH

SeniSvna

Al2O3 SiO2 Al2O3 SiO2
saw-

yisi

sabo-

loo

saw-

yisi

sabo-

loo

1.

koncentrati 70

1:10

35,0 36,2 89,8 61,5

107 105 7,2 5,0

xsnari 

samjer 

gamocvli-

li+5 gr 

glukoza

xsnari 30 - - 10,2 38,5

sawyisi     

(-0,5+0 mm)
100 27,2 41,6 100,0 100,0

2.

koncentrati 71,2

1:10

35,9 34,8 93,6 59,7

107 105,5 7,0 5,5

xsnari 

samjer 

gamocvli-

li+5 gr 

glukoza

xsnari 28,8 - - 6,4 40,3

sawyisi     

(-0,074+0 mm)
100 27,1 41,7 100,0 100,0

3.

koncentrati 98,1

1:10

27,5 41,5 99,5 98,2

- - 7,1 6,5

xsnari 

samjer 

gamocvli-

li+5 gr 

glukoza

xsnari 1,9 - - 0,5 1,8

sawyisi     

(-0,5+0 mm)
100 27,1 41,8 100,0 100,0

cxrilis monacemebis analizis Sedegad SesaZle-

belia davaskvnaT,  rom miRebuli koncetratebSi 

aluminis Jangis Semcvloba da amokrefa mcired gan-

sxvavdeba erTmaneTisagan. mxedvlobaSia misaRebi, rom 

wvrili fraqciis Semdgomi gadamuSaveba (Sesqeleba, 

gauwyloeba, gaSroba) rig siZneleebTanaa dakavSireb-

uli, amdenad prioriteti mieniWa – 0,5+0) mm klaxis 

gadamuSavebas.

dadgenilia koncentracis gauwyloebis da gaS-

robis reJimi. Slamis sisxo warmoadgenda (-0,5-0) 

mm-s. gauwyloeba xdeboda hidrociklSi. hidro-

ciklSi kudebis gadamuSavebis Sedegad miRebuli 

silis fraqcia ifqveboda 0,5 mm-de. flotaciis 

kudis sisxoc aseve 0,5 mm iyo. biogadamuSavebis 

Semdeg vaxdendiT biogadamuSavebis suspenziis Ses-

qelebas flokulantis poliakrilamidis miwodebiT, 

myarisa da Txevadis 1:8 SefardebiT. Semdeg warmoe-

bda misi filtracia vakuum filtrSi. suspenziis 

tenianoba filtraciis Semdeg Seadgenda 18-22 %-s; 

meqanikuri gauwylovanebis Semdeg Slami miewode-

boda Termuli saSrobs; Srobis temperatura – 550 
0C. Srobis dro 20-25 wT. produqtis saboloo 

sineste Seesabameboda moTxovnebs da – 4 - 5 %-is 

farglebSi iyo.
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KARTVELISHVILI L., KAKULIA J., MALASHKHIA Sh., 
LOMIDZE N., CHKHOBADZE N., CHUBINIDZE N.
STUDYING THE POSSIBILITY OF OBTAINING 
THE AL2O3 CONCENTRATE FROM THE 
COAL WASTE OF THE TKIBULI DEPOSIT BY 
BIOTECHNOLOGICAL METHOD

ABSTRACT.  The article shows the possibility of 
obtaining Al2O3 concentrate from coal waste of the 
Tkibuli-Shaori deposit using the biotechnological meth-
od. Bacillus mucilaginosus silicate bacteria isolated 
from the Tkibuli coal deposit were used for the experi-
ments. As a result of the experiments, the optimal pa-
rameters of the process of bacterial leaching of coal 
tailings were revealed. In the investigated sample, the 
content of Al2O3 was 27,3%, SiO2 – 41,3%. After bac-
terial leaching in the solid phase, the content was en-
riched with Al2O3 – 35,9%, and SiO2 was 34,8%.

KEY WORDS: biotechnology, silicate bacteria, 
coal production waste, leaching, alumina oxide 
concentrate.

КАРТВЕЛИШВИЛИ Л.Т., КАКУЛИЯ Дж.В., 
МАЛАШХИЯ Ш.С., ЛОМИДЗЕ Н.Н., ЧХОБАДЗЕ Н.Д., 
ЧУБИНИДЗЕ Н.Д.
ИЗУЧЕНИЕ ВОЗМОЖНОСТИ 
ПОЛУЧЕНИЯ КОНЦЕНТРАТА Al2O3 ИЗ 
УГОЛЬНЫХ ОСТАТКОВ ТКИБУЛЬСКОГО 
МЕСТОРОЖДЕНИЯ БИОТЕХНОЛОГИЧЕСКИМ 
МЕТОДОМ

АННОТАЦИЯ. В статье показана возможность 
получения концентрата Al2O3 из угольных остат-
ков Ткибули-Шаорского месторождения с использо-
ванием биотехно-логического метода. Для опытов 
были использован  силикатные бактерии Bacillus 
mucilaginosus, выделенные из угольного место-
рождения Ткибули. В результате проведенных 
опытов были выявлены оптимальные параметры 
процесса бактериального выщелачивания уголь-
ных хвостов. В исследованной пробе содержание 
Al2O3 было 27,3 %, SiO2 - 41,3 %. После бактериаль-
ного выщелачивания в твердой фазе содержание 
обогатилось Al2O3 - 35,9 %, а SiO2 составило 34,8 %.

КЛЮЧЕВЫЕ СЛОВА: биотехнология, силикат-
ные бактерии, отходы угольного производства, вы-
щелачивание, концентрат окиси алюминия.

udk 622.271  

akad. doqtori n. boWoriSvili, g. kapanaZe, s. demetraSvili,  

g. jafariZe, k. asabaSvili

saqarTvelos bentonituri Tixebi da maTi gamoyenebis sfero

anotacia. statiaSi ganxilulia bentonituri 

Tixebis samTo-geologiuri agebulebis aRweriloba, Tixebis samTo-geologiuri agebulebis aRweriloba, 

sabadoebis damuSavebis teqnologia, agreTve karier-sabadoebis damuSavebis teqnologia, agreTve karier-

ze bentonituri Tixis mopovebis Semdeg qarxanaSi ze bentonituri Tixis mopovebis Semdeg qarxanaSi 

gadamuSavebiT  miRebuli produqciis mravalmxri-gadamuSavebiT  miRebuli produqciis mravalmxri-

vi gamoyenebis sfero. naCvenebia, rom bentonituri vi gamoyenebis sfero. naCvenebia, rom bentonituri 

Tixebis sawarmoebis reabilitacia qveynis social-Tixebis sawarmoebis reabilitacia qveynis social-

ekonomiuri mdgomareobis gaum�obesebis maCvenebelia.

 

sakvanZo sityvebi: bentoniti, subbentoni-bentoniti, subbentoni-

turi Tixa, mewyeri, yalibi, natriumis tute, kalciu-turi Tixa, mewyeri, yalibi, natriumis tute, kalciu-

mis tute, traqiti.mis tute, traqiti.

bentonitebis msoflio maragi aWarbebs 5.5 mil-

iard tonas, maT Soris 45 % modis CineTze,  15 % 

- aSS-ze, 7 % - TurqeTze, 1,5 % - ruseTze. bento-

nitis Tixebis mqone qveynebia agreTve saberZneTi, 

indoeTi da sxva. 

  naxazze 1 mocemulia bentonitis msoflio 

maragebi %-Si.

 

nax. 1. bentonitis msoflio maragebis struqtura, %:nax. 1. bentonitis msoflio maragebis struqtura, %:

 1 – CineTi; 2 – aSS; 3 – TurqeTi; 4  – ruseTi; 5 – sxva qveynebi
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sabadoebis umetesoba Seicavs tute miwebis ben-

tonitebs maSin, rodesac maRalxarisxovani tute  

bentonitebs aqvT SezRuduli gavrceleba da kon-

centrirebuli arian vulkanuri danaleqebis da hi-

droTermul-metasomaturi geologiur-samrewvelo 

tipis sabadoebSi. yvelaze ufro met tute benton-

itebis maragebs floben aSS, TurqeTi, azerbaijani.

bentonitis 2013 wlis msoflio maragebi aTas t-Si  

mocemulia naxazze 2.

msoflio maragebi, 

tt·1033 

2500 

2000 

1500 

1000 

500 

0 

2475 

825 

385 

82,5 

1732,5 

1 2 

3 

4 
5 

 

nax. 2. bentonitis msoflio maragebi, aTas tonebSi:nax. 2. bentonitis msoflio maragebi, aTas tonebSi:

1 – CineTi; 2 – aSS; 3 – TurqeTi; 4  – ruseTi; 5 – sxva qveynebi

bentonituri Tixebi, anu bentonitebi Tixnar 

mineralTa asociaciaa, romelic ZiriTadad 

Sedgeba (75% da meti) montomorilonitisa-

gan ( ) da beidelitisagan 

(Al2O3
.3SiO2

.H2O).
bentonitebma saxelwodeba miiRes fort ben-

tonisagan, romelic mdebareobs amerikis SeerTebul 

StatebSi, vaiomingis StatSi, sadac me-19 saukuneSi 

aRmoCenili iqna bentonituri Tixebi da samrewve-

lo mopoveba dawyebuli iqna 1883 wels.

bentonitur Tixebs Tavisi kristaluri ageb-

ulebis gamo axasiaTebs specifikuri Tvisebebi, rac 

uzrunvelyofs maT farTo gamoyenebas.

bentonitebi Tavisi Tvisebebis da genetikuri 

Taviseburebebis mixedviT iyofa or jgufad : namd-

vili bentonitebi da subbentonitebi.

subbentonitebs ekuTvnis gumbrinis Tixebis 

sabado, xolo namdvil  bentonitebs - askanis 

Tixebis sabado.

askanis bentonituri Tixebis sabado mdebareobs 

q. ozurgeTidan  Crdilo-aRmosavleTiT 20 km da-

SorebiT. igi Sedgeba sami ubnisagan: cixisubani, vanis 

qedi da mTispiri.

askanis sabados balansuri maragebi Seadgens 

8950 aTas tonas, aqedan: cixisubanSi - 4874 aTasi 

tona, vanis qedSi - 3767 aTasi tona, mTispirSi 

- 309 aTasi tona. aRniSnuli ubnebidan yvelaze 

mniSvnelovania cixisubani, romelic 1948 wlidan 

muSavdeba. pirvelad misi damuSaveba daiwyes mi-

wisqveSa meTodiT, magram bentonituri Tixebis da 

gverdiTi qanebis fizikur-meqanikuri Tvisebebidan 

gamomdinare, SeuZlebeli gaxda miwisqveSa meTodiT 

sabados damuSaveba da 1952 wlidan dawyebuli iqna 

sabados Ria wesiT damuSaveba. mocemuli ubnis ben-

tonitur Tixebs aqvT fenobrivi forma. fenis sisqe 

cvalebadobs 30-260 m-de da saSualod Seadgens 200 

m-s. fena mimarTebiT vrceldeba 750 m-ze, daxrilia 

CrdiloeTiT 750 – 800°-iT. gverdiTi qanebi saxur-

avSi warmodgenilia tufokonglomeratebiT, sagebSi 

traxitebiT da traxiandezitebiT. sasargeblo wia-

Riseuli warmodgenilia bentonituri Tixis ori 

saxesxvaobiT: natriumtute bentoniti - askangeli 

da kalcium tute miwa bentoniti - askanTixa.

natriumtute bentoniti bunebriv pirobebSi xas-

iaTdeba maRali hidrofobulobiT, wyalSi axasiaTebs 

didi gajirjveba, dispersiuloba da SemakavSirebeli 

Tviseba. es da sxva specifikuri Tvisebebi iZl-

eva SesaZle-blobas natriumtute bentoniti gamoy-

enebuli iqnes mravali mimarTulebiT: navTobisa da 

gazis mopoveba warmoudgenelia natriumtute ben-

tonitis gareSe, romelic ixmareba WaburRilebis 

burRvisas, rogorc erT-erTi mTavari komponenti, 
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aseve ver ganviTardeboda manqanaTmSenebloba. manqa-

nada-nadgarebis sxvadasxva nawilebis Camosasxmeli 

formebis yalibebis dasamzadeblad aucilebelia 

betonituri Tixa rogorc SemakavSirebeli kompo-

nenti. betonitur Tixas, teqnologiuri da ekonomi-

kuri maCveneblebis mixedviT, cecxlgamZle TixebTan 

SedarebiT mniSvnelovani upiratesoba aqvs.

saukeTeso Semwebavi da Semkvruli Tvisebebis 

gamo 5 %-mde  betonituri Tixis fxvnilis damate-

ba Cveulebriv sayalibe narevSi sruliad sakmarisia 

maRali simtkicis yalibebis misaRebad. aseTi ben-

tonitiani yalibebi xasiaTdeba maRali airSeRweva-

dobiT da imdenad maRali simtkiciT, rom liTonis 

Camosxma SeiZleba gamouSrob yalibebSi maTi damza-

debisTanave. sayalibe bentonitis umniSvnelovanesi 

Tvisebaa gamowvis ciklurobis dros narevis maRa-

li simtkice.

askanis sabados cixisubnis natriumtute bento-

nitis fxvnils farTo gamoyeneba aqvs kombinirebuli 

sakvebis dasamzadeblad. natriumtute bento-nitis 

maRali sorbciul-katalizuri da sxva koloidur-

qimiuri Tvisebebi xels uwyobs sakvebis gadamuSave-

bas, mavne gamonayofebis STanTqmas, sasargeblo kom-

ponentebis ukeT aTvisebas da aqedan gamomdinare 

fuWis margiqmedebis koeficientis amaRlebas. na-

triumtute bentonitis fxvnils didi mniSvneloba 

aqvs Rvinomasalebis, Rvinoebisa da xilis wvenebis 

gasawmendad da stabilirebisaTvis. bentonits Rvinis 

mrewvelobisaTvis axasiaTebs wyalSi gajirjvebis 

Zalian Zlieri unari da mimocvliTi reaqciebisadmi 

midrekileba, rac ZiriTad rols TamaSobs Rvinis da-

gemovnebis procesSi. am dros Rvino Tavisufldeba 

aminomJavebis cilebisagan, fermentebisagan da sxva 

arasasurveli minarevebisagan, ris Semdegac izrdeba 

Rvinis mdgradoba koloiduri amRvrevisagan da igi 

xdeba  stabiluri da transportabeluri. natri-

umtute bentonitis fxnili STanTqavs ara mxolod  

Rvinis zemoT CamoTvlil arasasurvel minarevebs, 

aramed aseve rkinis, spilenZisa da sxva liTonebis 

kaTionebs, romlebic rogorc cnobilia, iwveven 

Rvinis daavadebebs - rkinis da spilenZis daJangvas.

rogorc zedapirulad aqtiuri nivTiereba, ben-

tonituri Tixa intensiurad STanTqavs cximebs, ris 

gamoc tutebentonitebi, rogorc unikaluri Tixebi, 

uZvelesi droidan gamoiyeneba Tavis dasaban saSu-

alebad. bentonituri Tixebis safuZvelze warmoe-

bs myari da Txevadi sapnebis, Sampunebis gamoSveba. 

Tbilisis parfiumeria-kosmetikis fabrika ”iveria” 

farmakoqimiis institutTan erTad awarmoebs spe-

cialuri daniSnulebis Sampuns - ”qertlis sawi-

naaRmdego saSualebas”.

bentonituri Tixis unikaluri teqnologiuri 

da Terapiuli Tvisebebi (adsorbciis maRalunari-

anoba da anTebis sawinaaRmdego moqmedeba) ganapi-

robebs mis gamoyenebas sxvadasxva mkvebavi da spe-

cialuri sacxebis, agreTve rbili samkurnalo pre-

paratebis (malamoebi, suspenzia, emulsia, sanTlebi) 

dasamzadeblad.

bentonituri Tixis meore saxeobas kalcium-

tute miwa bentonits  natriumtute bentonitis 

Tvisebebi naklebad axasiaTebs. is gansakuTrebiT ad-

vilad muSavdeba mJavebis zemoqmedebiT, ris Semdegac 

Rebulobs maRali STanTqmis (adsorbciis) Tvisebas. 

Kkalciumtute miwa bentoniti ZiriTadad gamoiy-

eneba rogorc sorbenti mcenareuli zeTebis da 

cxoveluri cximebis gasawmendad.

cixisubnis bentonituri Tixebis sabados kom-

pleqsuri damuSaveba SesaZleblobas iZleva gadaxs-

niTi qanebi - traxitebi (gamdidrebis Semdeg) far-

Tod iqnes gamoyenebuli rogorc ZiriTadi nedleu-

li mxatruli da saojaxo faifuris, eleqtro-

keramikis da abraziuli masalebis dasamza-deblad. 

cixisubnis sabado muSavdeba Ria wesiT, satrans-

porto sistemiT, fuWi qanis gare sanayaroze gata-

niT. safexuris simaRle Seadgens 10 m-s, daxris 

kuTxe kldovan qanebSi 600-ia, xolo TixebSi – 450. 

sabadoze gamoyenebulia sxvadasxva tipis eqskava-

toebi, buldozerebi, avtoTviTmclelebi. sanayaro 

mdebareobs karieridan 1,5 km-ze moSorebiT. 

sabados mravalwliani eqspluataciis da samTo 

teqnikis wesebis nawilobriv darRvevebis Sedegad 

karieris samxreT - aRmosavleTi 100000 m2   170-

200 m-is siganis da 470 m sigrZis farTobi mew-

yerma dafara. mewyerma SeuZlebeli gaxada karieris 

eqspluatacia.

cixisubnis karierze, mewyeruli masis likvida-

ciis Tavidan acilebis da avariuli mdgomareobis 

Seswavlis mizniT, saqarTvelos geologiis depar-

tamentis specialistebis mier ubnis samxreT -aR-

mosavleT nawilSi Catarebuli iqna burRviTi sa-

muSaoebi. aRninuli burRviTi samuSaoebis Catarebis 

dros gaburRili iqna  mewyeris zedapirze  610 m 

sigrZis WaburRilebi. 

specialistebis mier, 1991 wlis bolos da 1992 

wlis dasawyisSi, damewyril ubanze Catarebuli iqna 

damatebiTi  kvleviTi samuSaoebi, ris safuZvelze 

dadginda, rom damewyril nawilze 300 m horizon-

tis  wertileb-ze maRla burRviTi samuSaoebi ar 

gagrZeldeba. dakvirveba  gagrZeldeba sistematu-

rad.

cixis ubnis karierze horizontebis gadaxsna 

xdeba ubnis Crdilo-dasavleT nawilSi. gayvana 

xdeba Sesasvleli tranSeis saSualebiT. amJamad 

tranSeiT gaxsnili yvelaze dabali horizonti mde-

bareobs 250 m niSnulze.

momdevno qveda horizontis gaxsna moxdeba ar-

sebuli tranSeebis CaRrmavebiT cixis ubnis da-

muSaveba xdeba 10 m simaRleze.

Tixis gadaxsnil farTobze, qanebis Camoqcevis 

Tavidan acilebis mizniT, karieris ferdobebze yov-

el 30 m-ze xdeba 10 m-ani damcveli safexuris. dam-

cveli safexuris datoveba daxris kuTxe kldovan 

qanebSi aiReba 600, xolo Tixovan qanebSi 450.

gumbrinis subbentonituri Tixebis sabado mde-

bareobs q. wyaltubodan samxreTiT 4-5 km-is da-

SorebiT sof. gumbrasa da banojis teritoriaze.  
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subbetonituri Tixebis sabado agreTve aris sof. 

yumisTavSi, romelic mdebareobs q. wyaltubodan 

CrdiloeTiT me-15 km-ze.

gumbrinis subbetonituri Tixebis sabado aR-

moCenilia 1916 wels akademikos aleqsandre 

TvalWreliZis mier. aRniSnuli sabado eqspluata-

ciaSia 1928 wlidan. misi damuSaveba warmoebda ro-

gorc Ria, aseve miwisqveSa wesiT.

gumbrinis subbetonituri Tixebi warmoiSva 

zeda carcul periodSi, zRviur auzSi vulkanuri 

ferflis wyalqveSa gardaqmnis Sedegad.

gumbrinis Tixis ZiriTadi fena aris nacrisferi 

Ria molurjo SeferilobiT, romlis sisqe cvaleba-

dobs ramdenime santimetridan 14 m-de. Sualeduri 

fena tufoqviSaqvebisa aris muqi nacrisferi, sisqiT 

Seadgens 0,3 -1,5 m-de, iSviaTad 3-4 m-de. zeda fena 

aris  vardisferi Tixebi, sisqiT 0,2-1,5 m-de. sxva 

Tixebisagan gansxvavebiT gumbrinis subbentonituri 

Tixebi warmoadgens Tixur warmonaqmnebs, romelTac 

gansakuTrebuli specifikuri Tvisebebi aqvs, gamoiy-

eneba rogorc kargi adsorbenti navTobproduqtebis 

gasawmendad. dReisaTvis gumbrinis sawarmo gaCere-

bulia momxmareblis  uqonlobis gamo. gumbrinis 

sabados balansuri maragi Seadgens 6618 aTas to-

nas.

bentonituri Tixebis (subbentonitebis) saba-

do aris agreTve axalcixis raionSi - aralis da 

CurCuto Cixelis sabado, romlis balansuri maragi 

Seadgens  10,0 milion tonas. 

ozurgeTis maRaroTa sammarTvelo Tavis nax-

evarsaukunovani istoriis manZilze awarmoebda 

askanis bentonituri Tixebis mopovebasa da gadamu-

Sa-vebas. misi TanxebiT qalaq ozurgeTSi aSenebulia 

mravali nageboba da sxvadasxva sayofacxovrebo 

obieqtebi (skolebi, biblioTeka, sportuli moednebi 

da  mravali sxva). 

1990 wlidan meurneobis Zveli sistemis 

Secvlam  da axal ekonomikur urTierTobebze ga-

dasvlis siZneleebma mZime mdgomareobaSi  Caayena 

yvela dargi, maT Soris samTo-qimiuri, romelsac 

yvelaze mtkivneulad Seexo aRniSnuli siZnelee-

bi. bentonituri Tixebis sabadoebis reabilita-

cia investiciebis mizidvis gareSe praqtikulad 

SeuZlebelia.

ozurgeTis bentonturi Tixebis bazaze saqa-

rTvelos farmakalogiis  institutma daamzada da 

danerga 30-mde sxvadasxva saxis samkurnalo saSu-

aleba.

zemoT aRniSnul produqcias “askanvelis” sax-

elwodebiT awarmoebda ozurgeTis maRaroTa samarT-

velo (privatizaciis Semdeg ss “askaniti”), romlis 

mwarmoebluroba iyo 100 aTasi tona weliwadSi. 

aRniSnuli produqcia igzavneboda rogorc yofili 

sabWoTa kavSiris farglebSi, ise sazRvargareT. mag-

aliTad: ruseTis federaciaSi - saavtomobilo qa-

rxnebSi (toliati – “kamazi”, “zili”, “mazi”) 50 

aTas tonamde, kvebis mrewvelobis qarxnebSi – askan-

iti (zeTis gasawmendad).

rogorc ganxiluli masalebidan Cans, dargis 

samrewvelo potencialis efeqtianad gamoyenebas 

mravali dabrkoleba uSlis xels, romelTagan aR-

saniSnavia Semdegi: sawarmoos rekonstruqciisTvis 

aucilebeli kreditebis miRebis araxelsayreli pi-

robebi, produqciis gasaRebis bazris SezRuduli  

areali.

samTo dargSi mcire biznesis ganviTarebisaTvis 

aucilebelia saxelmwifos mxardaWera, Sesabamisi 

RonisZiebaTa efeqtiani sistemis Camoyalibeba da 

ganxorcieleba.
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БОЧОРИШВИЛИ Н.Р., КАПАНАДЗЕ. Г.Г., 
ДЕМЕТРАШВИЛИ С.А., ДЖАПАРИДЗЕ Г.С., 
АСАБАШВИЛИ К. Д.
БЕНТОНИТОВЫЕ ГЛИНЫ ГРУЗИИ И СФЕРА 
ИХ ПРИМЕНЕНИЯ

АННОТАЦИЯ. В статье рассматривается гор-
ногеологическое описание бентонитовых глин, 
технология разработки месторождений, а также 
области многостороннего использования продук-
тов, полученных на заводе после добычи бентони-
товой глины на карьере.

Реабилитация предприятий бентонита и его 
значение – показатель улучшения социально-эко-
номической ситуации в стране. 

КЛЮЧЕВЫЕ СЛОВА: бентонит, суббентони-
товая глина, оползень, форма, натриевая щёлочь, 
кальциевая щёлочь, трахит.
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multilateral use of the products received at the plant 
after extraction of bentonite clay on career. 

Rehabilitation of the enterprises of bentonite 
and its value - an indicator of a social and economic 
situation in the country. 

KEY WORDS: concrete, sub-concreteitic clay, 
landslide, form, sodium alkali, calcium alkali, trachyte.

BOCHORISHVILI N., KAPANADZE G., 
DEMETRASHVILI S., DZHAPARIDZE G., 
ASABASHVILI K. 
BENTONITE CLAYS OF GEORGIA AND SPHERE 
OF THEIR APPLICATION
 

ABSTRACT. The mining-and-geological des-
cription of bentonite clays are considered in the 
article, technology of field development and also 

uak 528 9 (078 . 8)

doqtoranti e. xoxiaSvili, akad. doqtori n. maTiaSvili

samTo-saTxilamuro kurortis usafrTxoebis Tanamedrove

tendenciebi (Tovlzvavebis marTvis strategia)

anotacia. statiaSi ganxilulia turizmis 

ganviTarebisa da misi usa fr Txo ebis Tanamedrove ganviTarebisa da misi usa fr Txo ebis Tanamedrove 

tendenciebi. kerZod, saqarTvelos gaaCnia sam To ku-tendenciebi. kerZod, saqarTvelos gaaCnia sam To ku-

rortebis ganviTarebis didi potenciali, rac ganpi-rortebis ganviTarebis didi potenciali, rac ganpi-

ro be bulia misi reliefisa da bunebrivi klimaturi ro be bulia misi reliefisa da bunebrivi klimaturi 

pirobebiT. Se sa bamisad, qveyanam unda uzrunvelyos pirobebiT. Se sa bamisad, qveyanam unda uzrunvelyos 

kurortebis usafrTxoeba, rac gulisxmobs prob-kurortebis usafrTxoeba, rac gulisxmobs prob-

lemisadmi kompleqsur midgomas. aseTi midgomis mTa-

var ins tru mentad saerTaSoriso gamocdilebiT ki var ins tru mentad saerTaSoriso gamocdilebiT ki 

geoinforma ciuli sistemebi da teqnologiebi miiC-geoinforma ciuli sistemebi da teqnologiebi miiC-

neva.

sakvanZo sityvebi: geoinformaciuli sis-

temebi, turizmi, samTo-saTxilamuro kurorti, bune-temebi, turizmi, samTo-saTxilamuro kurorti, bune-

briv-landSafturi riski, cifruli reliefi, sivr-briv-landSafturi riski, cifruli reliefi, sivr-

ciTi analizi.

dResdReobiT mogzauroba da turizmi msoflios 

erT-erT yve la ze umsxviles industriad miiCneva. 

yovelwliurad mogzaurTa ra ode no ba izrdeba da 

arsebuli prognozebiT 2020 wlisaTvis saerTa So-
ri so turistebis ricxvi 1. 6 miliardamde gaizrdeba 

(WTO). tu riz mi qve ynis ekonomikis, saerTaSoriso 
kavSirebis da saqmiani aqti uro bis mniSvnelovani 

Semadgeneli nawilia. turizmis industrias Se uZlia 

xeli Seuwyos mSvidobisa da ganviTarebis gamyarebas 

qve ya naSi, Semo sav lebis zrdis, ekonomikis diversifi-

kaciis, garemos dac vi sa da kulturaTa daaxloebis 

gziT.

saqarTvelos TviTmyofadi kultura, istoriuli 

da arqiteqtu ru li Zeglebi, sasiamovno klimati, geo-

grafiuli mdebareoba, ganTq mu li stumarTmoyvareoba 

da maspinZloba qmnis im infrastruqturis Semadge-

nel komponentebs, romlebic turizmis ganviTarebis 

safuZ ve lia. miuxedavad imisa, rom saqarTvelos 

turizmis seqtors sxva das xva Zlieri mxareebi da 

udidesi potenciali gaaCnia, misi ganviTa re bi  saTvis 
jer kidev didi rezervia. am negatiuri situaciis 

gamos wo re bisken mimarTulia SemuSavebuli msxvil-

masStabiani proeqtebi, ga n sakuTrebuli turistul-

rekreaciuli tipis ekonomikuri zonebis Ca mo-

yalibeba da turizmis ganviTarebisTvis regionuli 

miznobrivi pro  gramebi.

saqarTvelos turizmis industrias gaaCnia gan-

viTarebis didi potenciali. es ganpirobebulia ro-

gorc unikaluri bunebrivi resur se bis arsebobiT, 

ise umdidresi kulturul-istoriuli memkvidre-
obiT. gansakuTrebiT aqtualurobas iZens mTis tur-

izmis industriis Ca mo yalibeba. bolo periodSi 

saqarTvelos xelisuflebam turizmis ga n viTarebis 
mizniT mTiani regionebis xelSewyoba daiwyo. sa qar-
T ve lo, rogorc mTis kurotebis  saintereso  ad-

gili, saerTaSoriso eq s pert loran vanatis yovel-

wliur angariSSi moxvda, sadac avtori mi moixilavs 

mTis kurortebis potencialsa da ganviTarebis per-
s peqtivebs. saerTaSoriso eqsperti wlevandel anga-

riSSi mowinave ev ro pul kurortebTan erTad, saqarT-
velos erT-erT mniSnvelovan da niS nulebis regionad 

ganixilavs.

mTis kurortebis ganviTarebis mimarTulebiT 

Catarebulia ram de nime mniSvnelovani kvleva, ramac 

naTlad aCvena, rom bolo wlebSi saqarTveloSi mTis 

kurortebis raodenobam sagrZnoblad moimata, Se-
sabamisad moimata  rogorc adgilbrivma, aseve saer-

TaSoriso tu ri s tebis raodenobam. 2010-2017 wleb-

Si saqarTvelos oTxive samTo-sa Txi lamuro kuror-

tze (gudauri, bakuriani, goderZi, svaneTi) 364 %-iT 

gaizarda turistebis raodenoba. Sesabamisad qveyanam 

priori te tad daisaxa sagrZnoblad gaefarToebina 

samTo-saTxilamuro kuro r tebi, romelTa  sworad 

SerCeva, dagegmareba da mSenebloba mraval detalur 

kvleva-Ziebas saWiroebs. aseTi kompleqsuri midgo-

ma saki Txi sadmi SesaZlebelia mxolod Tanamedrove 

geoinformaciuli sis te mebisa da teqnologiebis 

gamoyenebiT.

geoinformaciuli sistema sivrceSi ganTavsebu-

li monace me bis Segrovebis, sistematizaciis, Senaxvis, 
analizis da vizuali za ciis Tanamedrove saSualebaa. 

geoinformaciuli sistemebi da teqno lo giebi geo-
grafiis, geologiis, ekologiisa da bunebrivi resur-
se bis marTvaSi kvlevisaTvis yvelaze adekvaturi in-

strumentia. geoin fo rmaciuli sistemebi dedamiwaze 

arsebuli obieqtebis da masze mim di nare movlenebis 

gaanalizebis kompiuterul saSualebas war mo adgens. 
misi gamoyeneba SeiZleba movlenebis axsnisas, Sede-

gebis pro g nozirebisas da strategiebis dagegmvisas.



91 samTo Jurnali, #2(41), 2018

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S

saqarTvelos rTuli mTagoriani reliefisa da 

bunebriv-kli ma tu ri pirobebis gamo, axali samTo-

saTxilamuro kurortis dageg mare bi sas didi roli 

bunebriv-landSafturi riskebis gamovlenas da ma-
T  Tan brZolis strategias eniWeba. sarisko movle-

nebidan erT-erT mniSvnelovan sakiTxs warmoadgens 

Tovlzvavebi, romelTa detaluri Seswavala gansa-

kuTrebiT sayuradReboa samTo-saTxilamuro kuror-
te bis dagegmarebisas. 

upirvelesyovlisa saWiroa raodenobrivad gan-

isazRvros poten ci uri zvavebis simaRle da siCqare. 

amisTvis aucilebelia Seiqmnas te ri toriis zeda-

piris aero da satelituri orTofotosuraTebi, 

ze da piris samganzomilebiani cifruli modelebi, 

romelTa saSuale bi Tac dadgindeba saproeqto are-
alis simaRleTa cvalebadobis, fer do bebis eqspozi-
cisa da daxrilobis, mzis siTburi ganawi le bis mona-
cemebi (ix. sur. 1). 

                      a                                    b

               
 
       cifruli modeli          ssimaRleTa  cvalebadoba 

 

            g                                  d 

            -                                   - 

            

ferdobebis eqspozicia      mzis siTburi ganawileba 
 

sur. 1. zedapiris samganzomilebiani: a-cifruli modeli; b-simaRleTasur. 1. zedapiris samganzomilebiani: a-cifruli modeli; b-simaRleTa

              cvalebadoba; g-ferdobebis eqspozicia; d-mzis siTburi ganawileba              cvalebadoba; g-ferdobebis eqspozicia; d-mzis siTburi ganawileba

zemoT naCvenebi monacemebi warmoadgens saproeq-

to arealis ze da  piris sivrciTi analizis aucilebel 

elementebs, rac SemdgomSi zvavebis kvlevebis Ziri-

Tad safuZvlad CaiTvleba. aRniSnuli monace me bis 
Seqmna, damuSaveba da analizi ki SesaZleblia geoin-

formacili si stemebisa da teqnologiebis saSuale-

biT. amasTanave, am monacemebs da emateba informacia 
klimaturi pirobebis, temperaturis cvaleba do bis, 

naleqebis (Tovlis) raodenobis, misi akumulirebis 

da qa ris mimarTulebebis Sesaxeb da kompleqsurad 

Sefasdeba arsebuli situacia, Seiqmneba prevenciis 

strategia da rekomendaciebi. aq tu aluria zvavebis 

marTvis simulaciuri meTodi  (http: //ramms. slf.ch/ 
ram ms/), romelic SemuSavda CamoSvebuli Tovlis 

zvavebisaTvis Sve ica ri is Tovlisa da zvavebis kv-

levis institutSi, q. davosSi. es mo de li farTod 
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gamoiyeneba SveicariaSi zvavebis safrTxis Se sas-
wavlad. RAMMS AVALANCHE (zvavebis) moduli 

aerTianebs yvelaze mo  wi nave cifruli gadaWris gze-

bs sasargeblo maxasiaTeblebiTa da advilad samar-

Tavi vizualizaciis saSualebebiT teritoriis cif-
rul model ze dayrdnobiT. zvavis nakadis simaRle 

da siCqare gamo iT vleba samganzomilebiani cifruli 

teritoriuli modeliT. monak ve Tebis Ser Ce va ad-

vilad xdeba geoinformaciuli sistemebis ele men-
tiT. rukebi da aerosuraTebi gadaekvreba reliefis 

cifrul mode lebs, raTa da ex maros pirobebis da-

zustebaSi da movlenebis mode lis daka lib ri rebaSi. 
Semdeg xorcieldeba kalkulaciebi sxvadasxva mo na-
cemebiT, rogoricaa:

_ zvavis siswrafe, simaRle, siZliere modeli-

rebis calkeuli dro ebi Ti etapisaTvis;

_ zvavis maqsimaluri siswrafe, simaRle, wneva 

zvavis traeqtoriis ga swvriv, raTa sabolood miRe-

buli iqnas mravali Semavali da gamo ma va li maxasi-

aTebeli imisaTvis, rom inJiners saSualeba mieces 

praqti ku lad martivad moaxdinos safrTxis sce-

naris modificireba da ga akon trolos simulaciis 

Sedegebi.

modelisaTvis aseve SemoRebuli iqna specialuri 

maxasi aTeb le bi, romlebic Seqmnida sxvadasxva re-

liefis uswormasworobis, mce na reuli safaris 

da tyeebSi zvavis nakadis gaTvaliswinebis Se-

saZleblobas. Sveicariis sa xel mZRvanelo miTiTe-

bebis rekomendaciebi friqciuli parametre bi-

saTvis, romelic efuZneba eqstenciuri modelis 

dakalibrirebas, ase ve xelmisawvdomi aris praqtikosi 

momxmareblebisaTvis. es prog ra ma warmatebiT iqna 

gamoyenebuli iseT mTian regionebSi, rogoric aris 

alpebi, himalai, andebi, kldovani mTebi-kanada, tatra 

da sxv.

sabolood unda SevTanxmdeT im sakiTze, 

rom ar unda dave lo doT bunebas da bunebrivad 

gamowveul Tovlis zvavebs, aramed unda vi yoT 

SeZlebisdagvarad praqtikulni, raTa mosalodneli 

safrTxe va kontroloT kompleqsuri Seswavlis, 

analizisa da marTvis gzebiT. es ukanaskneli 

saWiroa, raTa Tavidan iqnas acilebuli Tovlis 

zva ve bis cudad marTvis iseTi uaryofiTi Sedegebi, 

rogoricaa:

_ klientTa arasakmarisi usafrTxoeba an daSave-

buli da Tundac gardacvlili operatorebi;

_ infrastruqturis SesaZlo ziani an ganadgure-

ba;

_ misadgomobis problemebi gzebis saTxilamuro 

trasebis Caketvis gamo;

_ ekonomikuri zarali kurortis arasaTanadod 

eqspluataciis SesaZleblobis arqonis gamo;

_ saTxilamuro kurortis cnobadoba, ra Tqma 

unda, damoki de bulia infrastruqturis efeqturoba-

sa da Tovlis xarisxze, romelmac un da uzrunvelyos, 

gansakuTrebiT saSualo donis moTxila mure ebis mier, 

infrastruqturis usafrTxod gamoyeneba.

evropuli gamocdileba adasturebs, rom bune-

brivi safrTxeebis Se marbilebeli RonisZiebebis 

xarjebi potenciurad ufro naklebia, vidre kuror-

tis funqcionirebis SewyvetiT, an infrastruqtu-

ris zi ani Ta Tu ganadgurebiT, an Tundac fatal-

uri SedegiT dasrulebuli Se mTxvevebiT gamowveuli 

ekonomikuri zaraliT. amgvari problemebis aRi areba 

da codna gansakuTrebiT amcirebs turistebis ra-

odenobas, ra mdenadac isini drois sasiamovnod gasa-

tareblad midian kurortze. amavdroulad, damcavi 

RonisZiebebis ganxorcielebas sWirdeba dro da ad-

gilobrivi gamocdileba, upirvelesad unda moxdes 

arsebiTi problemebis gadaWra, xolo Semdeg arsebul 

situaciasTan mimar Te ba Si codnis progresuli ga-

naxleba. am etapze mizania SeZlebis dagva rad mraval-

ferovani da efeqturi balansirebuli globaluri 

damca vi RonisZiebebis SeTavazeba konteqstis gaT-

valiswinebiT.

amrigad, turizmis ganviTarebis xelSewyobisT-

vis aucilebelia misi usafrTxoebis uzrunvelyofa. 

samTo-saTxilamuro kurortebis dagegmarebiTi us-

afrTxoebis mTavar mizans ki warmoadgens SeZlebis-

da gva rad mravalferovani da efeqturi balansire-

buli globaluri damcavi RonisZiebebis SemuSavba, 

raTa kurortis eqspluatacia ki Txvis niSnis qveS 

ar idges. upirvelesad unda moxdes arsebiTi pro-

blemebis gamovlena, gaanalizeba, gadaWra da Semdeg, 

arsebul situ aci asTan mimarTebaSi dagegmva-ganxor-

cieleba. gamocdilebam ki gva C vena, problemisadmi 

aseTi kompleqsuri midgomis mTavar instru me n tad 

SeiZleba gamoyenebuli iqnes geoinformaciuli sis-

temebi da Sesaba misi teqnologiebi.
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СОВРЕМЕННЫЕ ТЕНДЕНЦИИ 
БЕЗОПАСНОСТИ ГОРНОЛЫЖНОГО КУРОРТА 
(СТРАТЕГИЯ УПРАВЛЕНИЯ СНЕЖНЫМИ 
ЛАВИНАМИ)

АНHОТАЦИЯ. В статье рассматриваются со-
временные тенденции развития ту ризма и его без-
опасности. В частности, Грузия имеет большой по-
тенциал для развития горных курортов, что связа-
но с ее рельефом и природными климати ческими 
условиями. Следовательно, страна должна обеспе-
чить безопасность ку рорта, что требует комплекс-
ный подход к проблеме. Основным инструментом 
такого подхода являются геоинформационные 
системы и технологии, разрабо таиные на основе 
международного опыта.

КЛЮЧЕВЫЕ СЛОВА: Геоинформационные 
системы, туризм, горнолыжный курорт, природ-
но-ландшафтный риск, цифровой рельеф, про-
странственный анализ.

KHOKHIASHVILI   C., MATIASHVILI   N.
MODERN TRENDS OF MOUNTAIN SKI RESORT 
SECURITY (SNOW-AVALANCHES MANAGEMENT 
STRATEGY)

ABSTRACT. The article deals with modern trends 
in the development of tourism and its safety. In 
particular, Georgia has great potential for development 
of mountain resorts, which is due to its relief and 
natural climatic conditions. Consequently, the country 
should ensure the safety of the resort, which implies 
a complex approach to the problem. The main 
instrument of such approach is geoinformation systems 
and technologies with international experience:

KEY WORDS: Geoinformation systems, tourism, 
mountain-ski resort, natural-landscape risk, digital 
relief, spatial analysis.
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q. Tbilisis sahaero auzis tyviiT gaWuWyianebis monitoringi

anotacia. naSromSi aRniSnulia, rom q. naSromSi aRniSnulia, rom q. 

Tbilisis sahaero auz is ga Wu Wyi ane ba Si wamyvani Tbilisis sahaero auz is ga Wu Wyi ane ba Si wamyvani 

roli uWiravs anTropogenur faqtorebs, rac re-roli uWiravs anTropogenur faqtorebs, rac re-

alur safr Txes uqmnis adamianis janmrTelobas. alur safr Txes uqmnis adamianis janmrTelobas. 

aqedan gamomdinare, kvlevis mi z nad dasaxulia q. aqedan gamomdinare, kvlevis mi z nad dasaxulia q. 

Tbilisis sahaero auzSi mZime toqsikuri liTonebis Tbilisis sahaero auzSi mZime toqsikuri liTonebis 

ko n cent ra ciis gansazRvra, gansakuTrebuli aqcenti ko n cent ra ciis gansazRvra, gansakuTrebuli aqcenti 

gakeTebulia tyviaze da es ar Ce vani SemTxveviTi ar gakeTebulia tyviaze da es ar Ce vani SemTxveviTi ar 

aris, radganac igi damRupvelad moqmedebs co cxal aris, radganac igi damRupvelad moqmedebs co cxal 

organizmebze da ubadloa rogorc kancerogeni.

Seswavlilia tyviis raodenobrivi Semcveloba q. Seswavlilia tyviis raodenobrivi Semcveloba q. 

Tbilissa da q. ca ger Si. aseTi arCevani gakeTda imisaT-Tbilissa da q. ca ger Si. aseTi arCevani gakeTda imisaT-

vis, rom Segvedarebina didi da patara qalaqis sahaero vis, rom Segvedarebina didi da patara qalaqis sahaero 

auzi sakvlevi liTonis Semcvelobis TvalsazrisiT. auzi sakvlevi liTonis Semcvelobis TvalsazrisiT. 

tyviis Semcvelobis maRali done gamovlinda q. tyviis Semcvelobis maRali done gamovlinda q. 

Tbilisis sahaero auzSi, rac gamowveulia avtotrans-Tbilisis sahaero auzSi, rac gamowveulia avtotrans-

portis gamonabolqvi airebiT. aRniSnulma saSu ale ba portis gamonabolqvi airebiT. aRniSnulma saSu ale ba 

mogvca dagvedgina tyviiT intensiurad gaWuWyianeb-mogvca dagvedgina tyviiT intensiurad gaWuWyianeb-

uli ubnebi. tyviis Wa r  bi raodenoba dadginda aseve uli ubnebi. tyviis Wa r  bi raodenoba dadginda aseve 

atmosferul naleqebSi. Seswavlilia ag reT ve sakvlev atmosferul naleqebSi. Seswavlilia ag reT ve sakvlev 

obieqtSi tyviis Semcvelobis dinamika.obieqtSi tyviis Semcvelobis dinamika.

naSromSi mocemuli kvlevis Sedegebi naTlad me-naSromSi mocemuli kvlevis Sedegebi naTlad me-

tyvelebs q. Tbilisis sa haero auzSi tyviis maRal tyvelebs q. Tbilisis sa haero auzSi tyviis maRal 

Semcvelobaze, rac mkveTrad azianebs adamianis janmr-Semcvelobaze, rac mkveTrad azianebs adamianis janmr-

Telobas. aRniSnulis Tavidan acilebis mizniT sahae-Telobas. aRniSnulis Tavidan acilebis mizniT sahae-

ro auzis tyviiT gaWuWyianebis mizezebis kvleva, misi ro auzis tyviiT gaWuWyianebis mizezebis kvleva, misi 

xarisxobrivi da raodenobrivi para met rebis Sefaseba, xarisxobrivi da raodenobrivi para met rebis Sefaseba, 

aRmofxvris konkretuli RonisZiebebis dasaxva unda aRmofxvris konkretuli RonisZiebebis dasaxva unda 

xde bodes saxelmwifo monitoringis doneze, romlis xde bodes saxelmwifo monitoringis doneze, romlis 

Camoyalibeba migvaCnia Za l ze aqtualur da gadaudeb-Camoyalibeba migvaCnia Za l ze aqtualur da gadaudeb-

el amocanad Cveni qveynis sinamdvileSi.

sakvanZo sityvebi: ekologia, biosfero, ekologia, biosfero, 

anTropogenuri, tyvia, sahaero auzi, aerologia, at-anTropogenuri, tyvia, sahaero auzi, aerologia, at-

omur-absorbciuli, avtotransporetiomur-absorbciuli, avtotransporeti

dReisaTvis garemos dacva, rogorc msoflios, 

ise saqarTvelos gada uW rel problemas warmoad-

gens. garemos dacva, misi ekologiuri wonaswo ro bis 

aRdgena-SenarCuneba, bunebrivi resursebis racional-

uri gamoyeneba, misi ZiriTadi komponentebis Senaxva 

da brZola gaWuWyianebis winaaRmdeg, Tana me d rove 

mecnierebis erT-erTi upirvelesi amocanaa, romlis 

swor da mizan mi  marTul gadawyvetasTan aris dakav-

Sirebuli Cveni planetis awmyo da mo mavali.

dedamiwaze sicocxlis arsebobis aucilebel 

pirobas biosferos uwyve ti funqcionireba war-

moadgens, stabilurobis safuZveli ki cocxali 

orga niz mebis, maTi Tanasazogadoebebisa da ekosis-

temebis mravalferovnebaa. bi oge nocenologiuri 

wonasworobis SenarCuneba dedamiwaze sicocxlis 

da kerZod, admianis arsebobis aucilebeli pirobaa. 

adamiani biosferoze mudam axdenda gavlenas, 

magram civilizaciis ad re ul pirobebSi es zemoq-

medeba susti iyo, Semdeg ki is TandaTan gaZli er da 

da amJamad katastrofuli xasiaTi miiRo. sakvlevi 

obieqtebis gaWuWyi ane bis konkretuli mizezebis 

gamovlena da miTumetes am mizezebis raode nob rivi 

donis Sefaseba rTuli kompleqsuri amocanaa, magram 

Cven xelT ar se buli masalebis mecnieruli analizi 
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saSualebas mogvcems saerTo kanon zo mierebis saxiT 

aRvniSnoT, rom garda bunebrivi faqtorebisa gare-

mos am gva ri mdgomareobis CamoyalibebaSi wamyvani 

roli uWiravs anTropogenur fa q to rebs, uwinares 

yovlisa metalurgiul da qimiur sawarmoebs, avtosa-

tra n porto da sarkinigzo intensiur mimosvlas. es 

ukanaskneli realur sa frTxes uqmnis sahaero auzs 

mZime toqsikuri liTonebiT gaWuWyianebis gamo da 

swored winamdebare naSromis mizanis q. Tbilisis 

sahaero auzSi mZime toq sikuri liTonebis kon-

centraciis gansazRvra da am elementebiT sahaero 

auzis gaWuWyianebis monitoringi, radganac sasunTqi 

gzebis saSualebiT igi xvdeba adamianis organizmSi. 

aq gansakuTrebuli aqcenti mimarTulia tyvi aze da 

es arCevani SemTxveviTi ar aris, radganac igi dam-

Rupvelad moqme debs cocxal organizmebze, kerZod, 

azianebs TiTqmis yvela organos da avi  Tarebs asTen-

iur sindroms, iwvevs gul-sisxlZarRvTa sistemis 

naadrev aTerosklerozs. erT-erTi daavadebis–ga-

fantuli sklerozis ZiriTad mize zad tyviis maRal 

dozebs Tvlian sahaer auzSi, niadagsa da wyalSi, igi 

iw vevs eritrocitebis daSlas, cvlilebebs RviZlSi, 

TirkmelSi da Tavis tvin  Si, xels uwyobs avTvise-

biani simsivnis ganviTarebas, iwvevs fsiqo lo gi ur 

aS lilobas [1], ris gamoc miekuTvneba normirebul 

elementTa ricxvs, masze saerTaSoriso standarte-

biT dadgenilia zrvrulad dasaSvebi koncen tra -

ci ebi (“zdk”), sadac sahaero auzSi misi zdk aris 

0,0003 mg/m3 [2]. q. Tbi li sis sa ha ero auzSi tyviis 

geografiul gavrceleba qimiur kvlevasTan er Tad, 

sa Su alebas mogvcems dadgindes mis mier sahaero 

auzis yvelaze inten si urad gaWuWyianebuli ubnebi, 

rac SesaZlebels gaxdis SemuSavdes misi ga uv neb-

lobis meTodebi da gzebi. sahaero auzis gaWuWy-

ianebis sakiTxi ki Ta na  med ro ve aerologiis um-

Tavres mizans warmoadgens.

q. Tbilisis sahaero auzis sakvlevi elemen-

tis monitoringi ganxor ci elebuli iqna 2016-2017 

wlebSi. sinjis aReba ganxorcielebulia eleqtro-

es pi storis gamoyenebiT paralelur reJimSi drois 

erTi da igive intervalSi. nimuSSi elementis 

Semcveloba gansazRvruli iqna atomur-absorbciuli 

me To diT [3]. rogorc cnobilia [4], atmosferos mt-

vris SemadgenlobaSi  Sema va  li liTonebi Seadgenen 

10-2-10-12 woniT procents, xolo saanalozo sinji 

xSi rad mcirea da Seadgens miligramis measedi naw-

ilidan miligramamde. yo ve live es qmnis mniSvnelovan 

siZneles aerozolis Semadgenlobis gan sa zR v ra Si. am 

SemTxvevaSi analizuri qimiis klasikuri meTodebi ar 

aris sa k ma ri si da efeqturi, ver pasuxobs masobrivi 

analizebis eqspresulad Catarebis mkacr moTxovnebs, 

kvlevis uaxlesi kompleqsuri meTodi ki iTva liswi-

nebs modernizebuli sorbentebisa da struqturuli 

aparaturis gamoyenebas, rac uzrunvelyofs analizis 

maRal sizustes mraval meTodTa Soris, rom le bic 

mimarTulia nivTierebis Semadgenlobis dasadgenad. 

gansakuTrebul ad gils ikavebs analizis speqtral-

uri atomur-absorbciuli meTodi [5, 6] es me Todi 

saSualebas iZleva gansazRvra Catardes elementTa 

farTo wri saT vis mra val saxovan nivTierebebSi. ami-

tomac Cvens SemTxvevaSi analizis Cata re bi saT vis 

gamoyenebulia atomur-absorbciuli speqtrometri 

Analyst 200. ana li zis Sedegebi mocemulia cxril-

Si (ix. cxrili 1)

                                                               cxrili 1

tyviis Semcveloba sahaero auzSi (2016-2017 w.w.)

#        sinjis aRebis adgili Pb 

Tbilisi 

1. Tavisuflebis moedani  

2. filarmonia  

3. gmirTa moedani  

4. respublikis moedani  

5. avtosadguri  

6. rkinigzis sadguri  

7. vakis parki  

8. didubis avtosadguri  

9. saakaZis moedani  

cageri 

10. centri  

11. avtosadguri  

12. banzinis gasamarTi sadguri  
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winamdebare naSromSi mocemulia tyviis 

raodenobis Seswavla or pun q tSi- q. Tbilissa da q. 

cagerSi. aseTi arCevani gakeTda imisaTvis, rom Se g-

ve da rebina didi qalaqis da patara qalaqis sahaero 

auzi sakvlevi liTo nis Semcvelobis TvalsazrisiT. 

sahaero auzis tyviiT gaWuWyianebis maRa li xarisxi 

gamovlinda q. TbilisSi, rac migvaniSnebs imaze, 

rom es Ziri Ta dad gamowveulia avtosatransporto 

gamonabolqvi airebiT, es ki saSu ale bas gvaZlevs 

davadginoT tyviis mier intensiurad gaWuWyianebuli 

ub ne bi, rac naSromis erT-erT mniSvnelovan amocanas 

warmoadgens. aRniS nu li dan gamomdinare, Seswavlilia 

q. Tbilisis avtotransportis intensiuri mo -

Z raobiT gamorCeuli ubnebi. q. Tbilisis sahaero 

auzSi tyviis Semcve lo  bis dinamika mocemulia 

cxrilSi (ix. cxrili 2).

cxrili 2

tyviis Semcvelobis dinamika q. Tbilisis sahaero auzSi (2017 w.)

# sinjis arebis adgili
sinjis arebis dro, 

sT

Pb,
mg/m3

Tbilisi

1. Tavisuflebis moedani 8-10 0,035

2. Tavisuflebis moedani 16-19 0,078

3. Tavisuflebis moedani 8-24 0,032

4. gmirTa moedani 8-10 0,079

5. gmirTa moedani 16-19 0,081

6. gmirTa moedani 20-24 0,031

7. filarmonia 8-10 0,042

8. filarmonia 16-19 0,058

9. filarmonia 8-24 0,0032

10. saakaZis moedani 8-10 0,052

11. saakaZis moedani 16-19 0,061

12. saakaZis moedani 20-24 0,042

q. Tbilisis sahaero auzSi tyviis koncentraciis 

mkveTri mateba aRi ni S neba 16-19 saaTis intervalSi, 

rac dakavSirebulia avtotransportis in ten siuri 

moZraobisas gamonabolqv airebTTan.

aranakleb mniSvnelovania tyviis Semcvelobis 

Seswavla atmosferul naleqebSi, romelic garkveul 

gavlenas axdens adamianis janmrTelobaze. am 

mizniT Seswavlili iqna atmosferul naleqebSi 

tyviis Semcveloba q. Tbi lis Si sorbciul-atomur-

absorbciuli meTodiT Sedegebi mocemulia  cxri l  Si 

3. sorbciisaTvis gamoyenebulia qelatwarmomqmneli 

boWkovani sorbe nti  VII  [7].
cxrili 3. 

tyviis Semcveloba q. Tbilisis atmosferul naleqebSi

(2016)

# sinjis arebis adgili
atmosferuli 

naleqebi

Pb,
mg/l

Tbilisi
1. Tavisufebis moedani wvimis wyali 0,031

2. Tavisuflebis moedani Tovlis wyali 0,027

3. gmirTa moedani wvimis wyali 0,035

4. gmirTa moedani Tovlis wyali 0,023

5. saakaZis moedani wvima 0,039

6. saakaZis moedani Tovli 0,021

7. gmirTa moedani wvima 0,032

8. gmirTa moedani Tovli 0,029

9. filarmonia wvima 0,031

10. filarmonia Tovli 0,025
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kvlevis Sedegebi naTlad gviCvenebs atmosferul 

naleqebSi tyviis Warb Semcvelobas.

naSromSi mocemuli kvlevis Sedegebi naTlad 

metyvelebs q. Tbilisis sa haero auzSi tyviis maRal 

Semcvelobaze, es gamowveulia ZiriTadad avto-

tran sportis gamonabolqv airebiT, rac mkveTrad 

azianebs adamianis jan mrTe lobas. arniSnulis Tavidn 

acilebis mizniT sahaero auzis tyviiT ga Wu Wyianebis 

mizezebis kvleva, misi xarisxobrivi da raodenobrivi 

para met re bis Sefaseba, aRmofxvris konkretuli 

RonisZiebebis dasaxva unda xdebo des saxelmwifo 

monitoringis doneze, romlis Camoyalibeba migvaCnia 

Zal ze aqtualur da gadaudebel amocanad Cveni 

qveynis sinamdvileSi. 
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СВАНИДЗЕ  З. C.,   ГУНИЯ  Г. C.,   СВАНИДЗЕ  Т. ДЖ.,  
КАХНИАШВИЛИ  И. Б. 
МОНИТОРИНГ ЗАГРЯЗНЕНИЯ ВОЗДУШНОГО  
БАССЕЙНА ТБИЛИСИ СВИНЦОМ  

        
АННОТАЦИЯ. Целью работы является опре-

деление концентраций токсичных ме та ллов в воз-
душном бассейне города Тбилиси. При этом осо-
бое внимание уделено примесям свинца, так – как 
он отличается своими токсическими свойствами и 
негати в но влияет на живые организмы.

Изучены количественные содержания свинца 
в городах Тбилиси и Цагери.

Такой выбор был сделан с целью сравнения со-
держания исследуемой примеси в воздушном бас-
сейне большого и малого городов. 

Высокие концентрации свинца выявлены в 
воздушном бассейне Тбилиси, что связываются с 
выхлопными газами автотранспорта. Указанное 
позволило выявить районы, интенсивно загряз-
ненные свинцом. 

Высокие содержания свинца установлены так-
же и в пробах атмосферных осадков.  

Изучена также и динамика содержания свинца 
в исследуемом объекте. 

Представленные результаты исследования сви-
детельствуют о высоком содержа нии примесей 
свинца в воздушном бассейне Тбилиси, что отри-
цательно влияет на здо ро вье населения города.

С целью избежание вышеуказанного необхо-
димо, чтобы исследование причин загрязнения 
воздуха свинцом, оценки качественных и количе-
ственных параметров и разработка конкретных 
мероприятий по устранению негативных ситуаций 
должны выполняться на уровнях государственно-
го мониторинга, что является наиболее актуаль-
ной задачей в действительности нашей страны. 

КЛЮЧЕВЫЕ СЛОВА: воздушный бассейн, 
примеси свинца, выхлопные газы авто тран спорта, 
атмосферные осадки.

SVANIDZE  Z, GUNIA G, SVANIDZE T,  
KAKHNIASHVILI I.  
MONITORING OF AIR POLLUTION IN TBILISI 
BE LEAD

        
ABSTRACT. The aim of the work is to determine 

the concentrations of toxic metals in the Tbilisi air 
basin. At the same time, special attention is paid to 
lead impurities, as it differs in its toxic properties and 
negatively affects living organisms.

The quantitative content of lead in the cities of 
Tbilisi and Tsageri has been studied.

Such a choice was made in order to compare the 
content of the investigated impurity in the air basin of 
large and small cities.

High concentrations of lead were found in the 
air basin of Tbilisi, which is associated with vehicle 
exhaust gases.

The indicated allowed to identify areas intensively 
polluted with lead.

High levels of lead are also found in precipitation 
samples. The dynamics of lead content in the object 
under study was also studied.

The presented research results indicate a 
high content of lead impurities in the air basin of 
Tbilisi, which adversely affects the health of the city  
population.

In order to avoid the above, it is necessary that 
research into the causes of air pollution with lead, 
assessing qualitative and quantitative parameters and 
developing specific measures to eliminate negative 
situations should be carried out at the levels of state 
monitoring, which is the most urgent task in our 
country.

KEY WORDS: air basin, lead impurities, vehicle 
exhaust gases, precipitation
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akademikos grigol wulukiZis 

saxelobis premiis mosapoveblad

ДЛЯ СОИСКАНИЯ ПРЕМИИ 
АКАДЕМИКА ГРИГОЛА ЦУЛУКИДЗЕ

FOR COMPETITOR PRIZE OF ACADEMICIAN 
GRIGOL TSULUKIDZE

saqarTvelos samTo sazogadoeba acxadebs konkurss gamoCenili qa-saqarTvelos samTo sazogadoeba acxadebs konkurss gamoCenili qa-

rTveli samToelis, akademikos grigol wulukiZis saxelobis premiis rTveli samToelis, akademikos grigol wulukiZis saxelobis premiis 

mosapoveblad 2018 wels.

g. wulukiZis saxelobis premia mieniWeba bolo sam welSi Ses-g. wulukiZis saxelobis premia mieniWeba bolo sam welSi Ses-

rulebuli mniSvnelovani samecniero, pedagogiuri naSromis (naSrom-rulebuli mniSvnelovani samecniero, pedagogiuri naSromis (naSrom-

Ta ciklis) an sain Jinro-teqnikuri gadawyvetebis avtors (avtorTa Ta ciklis) an sain Jinro-teqnikuri gadawyvetebis avtors (avtorTa 

jgufs) sasargeblo wiaRiseulis sabadoTa damuSavebis da gadamuSave-jgufs) sasargeblo wiaRiseulis sabadoTa damuSavebis da gadamuSave-

bis dargSi.

konkursSi monawileobis misaRebad warmodgenil masalebs unda konkursSi monawileobis misaRebad warmodgenil masalebs unda 

daer Tos:daer Tos:

gancxadeba saqarTvelos samTo sazogadoebis prezidiumis saxelze gancxadeba saqarTvelos samTo sazogadoebis prezidiumis saxelze 

konkursSi monawileobis Sesaxeb;

konkursze warmodgenili naSromi (ori egzemplari);

avtoris (avtorTa) mokle daxasiaTeba;

organizaciis an calkeuli specialistis wardgineba, romelSic organizaciis an calkeuli specialistis wardgineba, romelSic 

mocemuli unda iyos naSromis samecniero-praqtikuli mniSvneloba mocemuli unda iyos naSromis samecniero-praqtikuli mniSvneloba 

da wvlili sasargeblo wiaRiseulis sabadoTa damuSavebis da gada-da wvlili sasargeblo wiaRiseulis sabadoTa damuSavebis da gada-

muSavebis dargis ganviTarebisaTvis;

cnoba naSromSi avtoris (avtorTa) wvlilis Sesaxeb, damowmebuli cnoba naSromSi avtoris (avtorTa) wvlilis Sesaxeb, damowmebuli 

im or ganizaciis mier, sadac Sesrulda samuSao;im or ganizaciis mier, sadac Sesrulda samuSao;

monacemebi avtoris (avtorTa) Sesaxeb (muSaobis adgili, Tanamde-monacemebi avtoris (avtorTa) Sesaxeb (muSaobis adgili, Tanamde-

boba, samecniero wodeba da xarisxi, binisa da samsaxuris misamarTebi, boba, samecniero wodeba da xarisxi, binisa da samsaxuris misamarTebi, 

telefonis nomrebi da a.S.).

konkursSi monawileobisaTvis masalebi wamodgenili unda iqnes konkursSi monawileobisaTvis masalebi wamodgenili unda iqnes 

2018 wlis araugvianes 1 ivlisisa. konkursSi gamarjvebul avtors 2018 wlis araugvianes 1 ivlisisa. konkursSi gamarjvebul avtors 

(avtorebs) gadaecema laureatis diplomi, medalioni da fuladi jil-(avtorebs) gadaecema laureatis diplomi, medalioni da fuladi jil-

do. cnoba premiis miniWebis Sesaxeb gamoqveyndeba presaSi.do. cnoba premiis miniWebis Sesaxeb gamoqveyndeba presaSi.

sakonkurso masalebi avtorebs ar ubrundebaT da inaxeba saqarT-sakonkurso masalebi avtorebs ar ubrundebaT da inaxeba saqarT-

velos samTo sazogadoebis arqivSi.

damatebiTi cnobebis miReba SeiZleba saqarTvelos samTo sazoga-damatebiTi cnobebis miReba SeiZleba saqarTvelos samTo sazoga-

doebaSi (Tbilisi, m.kostavas 77, stu-s III  korpusi, oTaxi 226, telefoni doebaSi (Tbilisi, m.kostavas 77, stu-s III  korpusi, oTaxi 226, telefoni 

236-50-47).
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saqarTvelos samTo sazogadoeba, ssip grigol wulukiZis samTo saqarTvelos samTo sazogadoeba, ssip grigol wulukiZis samTo 

institutis mecnieri TanamSromlebi, saqarTvelos teqnikuri universitetis institutis mecnieri TanamSromlebi, saqarTvelos teqnikuri universitetis 

samTo-geologiuri fakultetis profesor-maswavleblebi, “samTo Jurnalis” samTo-geologiuri fakultetis profesor-maswavleblebi, “samTo Jurnalis” 

saredaqcio kolegia ulocaven samTo institutis direqtors, saqarTvelos saredaqcio kolegia ulocaven samTo institutis direqtors, saqarTvelos 

teqnikuri universitetis profesors, aSS-is “mineralebis, metalebisteqnikuri universitetis profesors, aSS-is “mineralebis, metalebis da 
masalebis saerTaSoriso sazogadoebis” arCeul wevrs, amave sazogadoebis masalebis saerTaSoriso sazogadoebis” arCeul wevrs, amave sazogadoebis 

samecniero programebis komitetis wevrs, saqarTvelos sainJinro akademiis samecniero programebis komitetis wevrs, saqarTvelos sainJinro akademiis 

wevr-korespodents, mravali saerTaSoriso samecniero konferenciis, wevr-korespodents, mravali saerTaSoriso samecniero konferenciis, 

kongresis da simpoziumis samecniero komitetis wevrs da TanaTavmjdomares,kongresis da simpoziumis samecniero komitetis wevrs da TanaTavmjdomares, 
evropis samecniero programis “horizonti-2020”-is erovnul sakontaqto pirsevropis samecniero programis “horizonti-2020”-is erovnul sakontaqto pirs 
nanoteqnologiebisa da masalebis mimarTulebiT, amfeTqebel – inJinerTa nanoteqnologiebisa da masalebis mimarTulebiT, amfeTqebel – inJinerTa 

evropis federaciis wevrs, evropis federaciis wevrs, nikoloz CixraZesnikoloz CixraZes dabadebis 60 da samecniero- dabadebis 60 da samecniero-

pedagogiuri moRvaweobis 35 wlisTavs da usurveben mas janmrTelobas, pedagogiuri moRvaweobis 35 wlisTavs da usurveben mas janmrTelobas, 

bednierebas pirad cxovrebaSi da did SemoqmedebiT warmatebebs.bednierebas pirad cxovrebaSi da did SemoqmedebiT warmatebebs.

 

saqarTvelos samTo sazogadoeba;                          saqarTvelos samTo sazogadoeba;                          

ssip grigol wulukiZis  samTo instituti;                                            ssip grigol wulukiZis  samTo instituti;                                            

saqarTvelos teqnikuri universitetis           saqarTvelos teqnikuri universitetis           

samTo-geologiuri fakulteti;                                                 samTo-geologiuri fakulteti;                                                 

“samTo Jurnalis” saredaqcio kolegia
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dabadebidan 70 weli Seusrulda ssip gr. wulukiZis saxelobis samTo institutis dabadebidan 70 weli Seusrulda ssip gr. wulukiZis saxelobis samTo institutis 

direqtoris moadgiles, sakonstruqtoro kvlevebis da daproeqtebis samecniero direqtoris moadgiles, sakonstruqtoro kvlevebis da daproeqtebis samecniero 

centris koordinators, afxazeTis damsaxurebul mSenebels, vaxtang gorgaslis centris koordinators, afxazeTis damsaxurebul mSenebels, vaxtang gorgaslis 

mesame xarisxis ordenis kavalers daviT canavas, romelmac institutSi saqmianobis mesame xarisxis ordenis kavalers daviT canavas, romelmac institutSi saqmianobis 

dawyebamde metad rTuli da sapasuxismgeblo saqmianobis sazogadoebrivi da saxelm-dawyebamde metad rTuli da sapasuxismgeblo saqmianobis sazogadoebrivi da saxelm-

wifoebrivi moRvaweobis gza ganvlo.

igi daibada q. soxumSi 1948 wlis 9 ivniss. q. soxumis SoTa rusTavelis saxelobis igi daibada q. soxumSi 1948 wlis 9 ivniss. q. soxumis SoTa rusTavelis saxelobis  

1 saSualo skolis damTavrebis Semdeg swavla ganagrZo q. novoCerkaskis politeqnikur 1 saSualo skolis damTavrebis Semdeg swavla ganagrZo q. novoCerkaskis politeqnikur 

institutSi, inJiner mSeneblis specialobaze. 1974  wels daamTavra amave institutis institutSi, inJiner mSeneblis specialobaze. 1974  wels daamTavra amave institutis 

aspirantura. Semdgom swavla gaagrZela Tbilisis socialur-ekonomiuri institutis aspirantura. Semdgom swavla gaagrZela Tbilisis socialur-ekonomiuri institutis 

iuridiul fakultetze, romelic daamTavra 2003 wels.iuridiul fakultetze, romelic daamTavra 2003 wels.

SromiTi saqmianoba daiwyo jer kidev aspiranturaSi swavlis periodSi da ganvlo SromiTi saqmianoba daiwyo jer kidev aspiranturaSi swavlis periodSi da ganvlo 

saxelovani gza rigiTi inJinridan trest ,,specmSenis“ saamSeneblo sammarTvelos saxelovani gza rigiTi inJinridan trest ,,specmSenis“ saamSeneblo sammarTvelos 

xelmZRvanelamde. SemdgomSi iyo navTobisa da gazis sakavSiro saministros trestis xelmZRvanelamde. SemdgomSi iyo navTobisa da gazis sakavSiro saministros trestis 

mmarTvelis moadgile da saministros mSenebare obieqtebis generaluri direqtoris mmarTvelis moadgile da saministros mSenebare obieqtebis generaluri direqtoris 

moadgile.

1992 wlis agvistoSi, afxazeTSi omis dawyebisas, dabrunda saqarTveloSi da 1992 wlis agvistoSi, afxazeTSi omis dawyebisas, dabrunda saqarTveloSi da 

dainiSna afxazeTis Tavdacvis Stabis ufrosis moadgiled. misi uSualo monawileobiT dainiSna afxazeTis Tavdacvis Stabis ufrosis moadgiled. misi uSualo monawileobiT 

daarsebuli  iqna patriotTa kavSiri da moxaliseTa batalioni ,,cxumi“. iyo batalionis daarsebuli  iqna patriotTa kavSiri da moxaliseTa batalioni ,,cxumi“. iyo batalionis 

asmeTauri da amave dros q. soxumis vice-meri. 1993 – 1998 w.w. iyo q. soxumis meri. Semdgom asmeTauri da amave dros q. soxumis vice-meri. 1993 – 1998 w.w. iyo q. soxumis meri. Semdgom 

periodSi, 2009 wlamde, afxazeTis mTavrobis Tavmjdomaris moadgile. amis Semdgom periodSi, 2009 wlamde, afxazeTis mTavrobis Tavmjdomaris moadgile. amis Semdgom 

periodSi igi kvlav daubrunda mSeneblobas, xolo  2013 wlidan moRvaweoba daiwyo periodSi igi kvlav daubrunda mSeneblobas, xolo  2013 wlidan moRvaweoba daiwyo 

gr. wulukiZis saxelobis samTo institutSi institutis direqtoris moadgiled, gr. wulukiZis saxelobis samTo institutSi institutis direqtoris moadgiled, 

sakonstruqtoro kvlevebisa da daproeqtebis samecniero centris koordinatorad.

aRsaniSnavia batoni daviTis pirovnuli adamianuri Tvisebebi da saqmisadmi damo-aRsaniSnavia batoni daviTis pirovnuli adamianuri Tvisebebi da saqmisadmi damo-

kidebuleba,  pasuxismgebloba. mas Tavisi moRvaweobis mTavar miznad miaCnia institutis kidebuleba,  pasuxismgebloba. mas Tavisi moRvaweobis mTavar miznad miaCnia institutis 

samecniero donesTan erTad, rac SeiZleba maRal doneze aiyvanos daproeqtebaSi samecniero donesTan erTad, rac SeiZleba maRal doneze aiyvanos daproeqtebaSi 

saqmianobis CamorCena, gansakuTrebiT iseT sferoSi, rogoricaa qveynis Tavdacva.saqmianobis CamorCena, gansakuTrebiT iseT sferoSi, rogoricaa qveynis Tavdacva.

baton daviTs vusurvebT janmrTelobas, simxneves, xangrZliv sicocxles da mravali baton daviTs vusurvebT janmrTelobas, simxneves, xangrZliv sicocxles da mravali 

mniSvnelovani proeqtebis warmatebiT ganxorcielebas.

saqarTvelos samTo sazogadoeba;saqarTvelos samTo sazogadoeba;
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cnobil qarTvel mecniers, pedagogs da sazogado moRvawes,pedagogs da sazogado moRvawes, mineraluri 

resursebis, ekologiis da sicocxlisunarianobis usafrTxoebis saerTaSoriso  ekologiis da sicocxlisunarianobis usafrTxoebis saerTaSoriso 

akademiebis namdvil wevrs, saqarTvelos fizika-maTematikis da sainJinro akademiebis namdvil wevrs, saqarTvelos fizika-maTematikis da sainJinro 

akademiebis namdvil wevrs, mineraluri resursebis saerTaSoriso akademiis akademiebis namdvil wevrs, mineraluri resursebis saerTaSoriso akademiis 

saqarTvelos nacionaluri ganyofilebis vice-prezidents, saqarTvelos saqarTvelos nacionaluri ganyofilebis vice-prezidents, saqarTvelos 

damsaxurebul gamomgonebels, sabWoTa kavSiris gamomgonebels, gr. wulukiZis damsaxurebul gamomgonebels, sabWoTa kavSiris gamomgonebels, gr. wulukiZis 

saxelobis samTo institutis kompleqsuri meqanizaciis laboratoriis saxelobis samTo institutis kompleqsuri meqanizaciis laboratoriis 

xelmZRvanels, saqarTvelos teqnikuri universitetis samTo teqnologiebis xelmZRvanels, saqarTvelos teqnikuri universitetis samTo teqnologiebis 

departamentis profesors, teqnikis mecnierebaTa doqtors, profesors departamentis profesors, teqnikis mecnierebaTa doqtors, profesors 

leon maxaraZes dabadebis 80,  samecniero-pedagogiuri da sazogadoebrivi  dabadebis 80,  samecniero-pedagogiuri da sazogadoebrivi 

moRvaweobis 55 weli Seusrulda.

igi daibada q. TbilisSi 1938 wlis 3 agvistos. 1956 wels saSualo skolis igi daibada q. TbilisSi 1938 wlis 3 agvistos. 1956 wels saSualo skolis 

damTavrebis Semdeg swavla ganagrZo saqarTvelos politeqnikuri institutis damTavrebis Semdeg swavla ganagrZo saqarTvelos politeqnikuri institutis 

samTo-geologiur fakultetze, romlis damTavrebis Semdeg, 1961 wels, mas mien-samTo-geologiur fakultetze, romlis damTavrebis Semdeg, 1961 wels, mas mien-

iWa samTo inJiner-eleqtromeqanikosis kvalifikacia. amave wels daiwyo Sromi-iWa samTo inJiner-eleqtromeqanikosis kvalifikacia. amave wels daiwyo Sromi-

Ti saqmianoba saproeqto institutSi “saqgiproSaxti”. Ti saqmianoba saproeqto institutSi “saqgiproSaxti”. 

1962 wlidan samecniero moRvaweobas eweva gr. wulukiZis saxelobis samTo 1962 wlidan samecniero moRvaweobas eweva gr. wulukiZis saxelobis samTo 

institutSi, sadac ganvlo gza rigiTi inJinridan institutis direqtoris institutSi, sadac ganvlo gza rigiTi inJinridan institutis direqtoris 

moadgilemde samecniero nawilSi, romelic ekava mas 1989 wlidan 2007  wlamde. moadgilemde samecniero nawilSi, romelic ekava mas 1989 wlidan 2007  wlamde. 

samTo institutSi muSaobis xangrZlivi periodis ganmavlobaSi 1963-1966 wleb-samTo institutSi muSaobis xangrZlivi periodis ganmavlobaSi 1963-1966 wleb-

Si swavlobda saqarTvelos mecnierebaTa akademiis aspiranturaSi. 1968 wels Si swavlobda saqarTvelos mecnierebaTa akademiis aspiranturaSi. 1968 wels 

warmatebiT daicva sakandidato disertacia, risTvisac mieniWa teqnikis mec-warmatebiT daicva sakandidato disertacia, risTvisac mieniWa teqnikis mec-

nierebaTa kandidatis samecniero xarisxi. momdevno wlebSi mas ekava hidro-nierebaTa kandidatis samecniero xarisxi. momdevno wlebSi mas ekava hidro-

aerodinamikis, hidromeqanizaciis da milsadeni transportis laboratoriis aerodinamikis, hidromeqanizaciis da milsadeni transportis laboratoriis 

gamgis,  transportis specialur saxeobaTa, teqnikuri diagnostikis da saim-gamgis,  transportis specialur saxeobaTa, teqnikuri diagnostikis da saim-

edoobis ganyofilebis xelmZRvanelis Tanamdebobebi. amJamad igi kompleqsuri edoobis ganyofilebis xelmZRvanelis Tanamdebobebi. amJamad igi kompleqsuri 

meqanizaciis laboratoriis gamgea.
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 samecniero saqmianobis paralelurad l. maxaraZe xangrZlivi periodis gan- samecniero saqmianobis paralelurad l. maxaraZe xangrZlivi periodis gan-

mavlobaSi eweva nayofier pedagogiur moRvaweobas saqarTvelos teqnikuri uni-mavlobaSi eweva nayofier pedagogiur moRvaweobas saqarTvelos teqnikuri uni-

versitetis samTo-geologiur fakultetze samTo manqanebis, maRaros stacio-versitetis samTo-geologiur fakultetze samTo manqanebis, maRaros stacio-

naruli danadgarebisa da transportis mimarTulebiT. 1970-1986 wlebSi iyo am naruli danadgarebisa da transportis mimarTulebiT. 1970-1986 wlebSi iyo am 

mimarTulebis (maSindeni #32 kaTedris) docenti, 1986 wlidan – profesori. 2015 mimarTulebis (maSindeni #32 kaTedris) docenti, 1986 wlidan – profesori. 2015 

wels saqarTvelos teqnikuri universitetis akademiuri sabWos gadawyvetile-wels saqarTvelos teqnikuri universitetis akademiuri sabWos gadawyvetile-

biT, universitetSi xangrZlivi, nayofieri pedagogiuri da samecniero moRva-biT, universitetSi xangrZlivi, nayofieri pedagogiuri da samecniero moRva-

weobisaTvis mas mieniWa emeritusis akademiuri wodeba. dResdReobiT, rogorc weobisaTvis mas mieniWa emeritusis akademiuri wodeba. dResdReobiT, rogorc 

amave universitetis samTo teqnologiebis departamentis profesori, kvlav ga-amave universitetis samTo teqnologiebis departamentis profesori, kvlav ga-

nagrZobs pedagogiur moRvaweobas.

 l. maxaraZem aqtiuri samecniero saqmianoba daiwyo jer kidev aspiran- l. maxaraZem aqtiuri samecniero saqmianoba daiwyo jer kidev aspiran-

turaSi swavlis periodSi, rodesac daaproeqta da saqarTvelos mecnierebaTa turaSi swavlis periodSi, rodesac daaproeqta da saqarTvelos mecnierebaTa 

akademiis poligonze daamontaJa naxevradsamrewvelo laboratoriuli eqsperi-akademiis poligonze daamontaJa naxevradsamrewvelo laboratoriuli eqsperi-

mentuli baza. es baza, romelzec SeiZleboda eqsperimentebis Catareba sadawneo mentuli baza. es baza, romelzec SeiZleboda eqsperimentebis Catareba sadawneo 

hidrosatransporto sistemebis eqspluataciasTan dakavSirebuli praqtikulad hidrosatransporto sistemebis eqspluataciasTan dakavSirebuli praqtikulad 

yvela problemis Sesaswavlad, erT-erTi saukeTeso iyo sabWoTa kavSirSi.yvela problemis Sesaswavlad, erT-erTi saukeTeso iyo sabWoTa kavSirSi.

l. maxaraZis samecniero moRvaweobis sfero sakmaod farToa da moicavs l. maxaraZis samecniero moRvaweobis sfero sakmaod farToa da moicavs 

sadawneo milsadeni hidrosatransporto sistemebis gaangariSebis,  daproeqtebis sadawneo milsadeni hidrosatransporto sistemebis gaangariSebis,  daproeqtebis 

da eqspluataciis aqtualuri problemebis kvlevas da Seswavlas. am sferoSi da eqspluataciis aqtualuri problemebis kvlevas da Seswavlas. am sferoSi 

igi iTvleba saqarTveloSi erT-erT fuZemdeblad. misi uSualo xelmZRvan-igi iTvleba saqarTveloSi erT-erT fuZemdeblad. misi uSualo xelmZRvan-

elobiT da monawileobiT fundamenturi gamokvlevebia Sesrulebuli sadawneo elobiT da monawileobiT fundamenturi gamokvlevebia Sesrulebuli sadawneo 

milsaden hidrosatransporto sistemebSi gardamaval reJimebTan da arastacio-milsaden hidrosatransporto sistemebSi gardamaval reJimebTan da arastacio-

narul procesebTan, maTi stabilizaciis meTodebisa da saSualebebis Seqmnas-narul procesebTan, maTi stabilizaciis meTodebisa da saSualebebis Seqmnas-

Tan, milsadenebis da centridanuli tumboebis hidroabraziul cveTasTan, maTi Tan, milsadenebis da centridanuli tumboebis hidroabraziul cveTasTan, maTi 

simtkiceze gaangariSebis problemebTan dakavSirebuli sakiTxebis kvlevasa da simtkiceze gaangariSebis problemebTan dakavSirebuli sakiTxebis kvlevasa da 

SeswavlasTan. aRniSnuli mimarTulebebiT Sesrulebuli Teoriuli da eqsperi-SeswavlasTan. aRniSnuli mimarTulebebiT Sesrulebuli Teoriuli da eqsperi-

mentuli kvlevebis l. maxaraZisa da misi mowafeebis mier miRebulma Sedegebma mentuli kvlevebis l. maxaraZisa da misi mowafeebis mier miRebulma Sedegebma 

farTo aRiareba hpova rogorc CvenSi, aseve sazRvargareT. swored aman ganapi-farTo aRiareba hpova rogorc CvenSi, aseve sazRvargareT. swored aman ganapi-

roba is garemoeba, rom aRniSnuli orive samecniero-teqnikuri mimarTulebiT, roba is garemoeba, rom aRniSnuli orive samecniero-teqnikuri mimarTulebiT, 

samecniero qvedanayofi, romelsac igi xelmZRvanelobda, saTavod iyo aRiare-samecniero qvedanayofi, romelsac igi xelmZRvanelobda, saTavod iyo aRiare-

buli sabWoTa kavSirSi. aRsaniSnavia is garemoeba, rom orive mimarTulebiT buli sabWoTa kavSirSi. aRsaniSnavia is garemoeba, rom orive mimarTulebiT 

l. maxaraZis uSualo xelmZRvanelobiT da monawileobiT samTo institutSi 

Seqmnili da gamocemuli iqna ori sakavSiro saxelmZRvanelo normatiuli do-Seqmnili da gamocemuli iqna ori sakavSiro saxelmZRvanelo normatiuli do-

kumenti. mis mier Sesrulebuli kvlevebis Sedegebi Sesulia sabWoTa kavSiris kumenti. mis mier Sesrulebuli kvlevebis Sedegebi Sesulia sabWoTa kavSiris 

sxvdasxva dargobriv normatiul dokumentebSic. sxvdasxva dargobriv normatiul dokumentebSic. 

 milsadeni hidro da pnevmo satransporto sistemebis sferoSi, rogorc  milsadeni hidro da pnevmo satransporto sistemebis sferoSi, rogorc 

msoflioSi aRiarebuli specialisti, l. maxaraZe iyo magistraluri navTobsad-msoflioSi aRiarebuli specialisti, l. maxaraZe iyo magistraluri navTobsad-

enebis baqo-sufsa, baqo-Tbilisi-jeihanis da gazsadenis Sahdeniz-Tbilisi-erz-enebis baqo-sufsa, baqo-Tbilisi-jeihanis da gazsadenis Sahdeniz-Tbilisi-erz-

rumis proeqtebis saxelmwifo saeqsperto komisiebis Tavmjdomare. igi aqtiur rumis proeqtebis saxelmwifo saeqsperto komisiebis Tavmjdomare. igi aqtiur 

monawileobas Rebulobda am sistemebis mSeneblobis monitoringSic. monawileobas Rebulobda am sistemebis mSeneblobis monitoringSic. 
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batoni leoni mravali (asze meti) saerTaSoriso, sakavSiro, respublikuri batoni leoni mravali (asze meti) saerTaSoriso, sakavSiro, respublikuri 

kongresis, konferenciis, simpoziumis monawilea. misi moxsenebebi milsadeni kongresis, konferenciis, simpoziumis monawilea. misi moxsenebebi milsadeni 

transportisa da samTo eleqtromeqanikis aqtualur problemebze yovelTvis transportisa da samTo eleqtromeqanikis aqtualur problemebze yovelTvis 

did interess iwvevda saerTaSoriso samecniero wreebSi, rac naTlad das-did interess iwvevda saerTaSoriso samecniero wreebSi, rac naTlad das-

turdeba misi gamoqveynebuli naSromebis citirebis indeqsiT. misi uSualo turdeba misi gamoqveynebuli naSromebis citirebis indeqsiT. misi uSualo 

TaosnobiT da xelmZRvanelobiT TbilisSic Catarda ramdenime saerTaSoriso TaosnobiT da xelmZRvanelobiT TbilisSic Catarda ramdenime saerTaSoriso 

konferencia.

misi xelmZRvanelobiT momzadebuli da daculia mravali sadisertacio misi xelmZRvanelobiT momzadebuli da daculia mravali sadisertacio 

naSromi teqnikis mecnierebaTa kandidatisa da teqnikis mecnierebaTa doqtoris naSromi teqnikis mecnierebaTa kandidatisa da teqnikis mecnierebaTa doqtoris 

samecniero xarisxebis, agreTve magistris da doqtoris akademiuri xarisxebis samecniero xarisxebis, agreTve magistris da doqtoris akademiuri xarisxebis 

mosapoveblad.

mis mier aRzrdil qarTvel samTo meqanikosTa Taobebidan mravali cnobili mis mier aRzrdil qarTvel samTo meqanikosTa Taobebidan mravali cnobili 

mecnieri da specialistia.

aRsaniSnavia batoni leonis sazogadoebrivi da saxelmwifo sferoebSi moR-aRsaniSnavia batoni leonis sazogadoebrivi da saxelmwifo sferoebSi moR-

vaweobis umTavresi momentebi. igi wlebis ganmavlobaSi eweoda da eweva aRniS-vaweobis umTavresi momentebi. igi wlebis ganmavlobaSi eweoda da eweva aRniS-

nul sferoebSi nayofier moRvaweobas, rodesac iyo da dResdReobiTac aris: nul sferoebSi nayofier moRvaweobas, rodesac iyo da dResdReobiTac aris: 

parlamentis samecniero sakonsultacio sabWos wevri; dargobrivi ekonomikis parlamentis samecniero sakonsultacio sabWos wevri; dargobrivi ekonomikis 

komitetis mecnier-konsultanti; eqsperti satransporto magistraluri mil-komitetis mecnier-konsultanti; eqsperti satransporto magistraluri mil-

sadenebis problemebis dargSi; saqarTvelos Sinagan saqmeTa saministros sa-sadenebis problemebis dargSi; saqarTvelos Sinagan saqmeTa saministros sa-

gangebo situaciebis marTvis departamentis saeqsperto-sakonsultacio sabWos gangebo situaciebis marTvis departamentis saeqsperto-sakonsultacio sabWos 

wevri; saqarTvelos respublikis mTavrobasTan arsebuli mecnierebisa da te-wevri; saqarTvelos respublikis mTavrobasTan arsebuli mecnierebisa da te-

qnikis dargis saxelmwifo premiebis komitetis wevri; saqarTvelos mecniere-qnikis dargis saxelmwifo premiebis komitetis wevri; saqarTvelos mecniere-

baTa akademiis prezidiumTan arsebuli transportis ganviTarebis samecniero 

problemebis Semswavleli komisiis swavluli mdivani; saqarTvelos mecniere-problemebis Semswavleli komisiis swavluli mdivani; saqarTvelos mecniere-

baTa akademiis prezidiumTan arsebuli mtknari wylis resursebis gamoyenebis baTa akademiis prezidiumTan arsebuli mtknari wylis resursebis gamoyenebis 

da misi racionaluri industriis mecnieruli uzrunvelyofis komisiis wevri; da misi racionaluri industriis mecnieruli uzrunvelyofis komisiis wevri; 

saqarTvelos mSeneblobisa da urbanizaciis saministros eqsperti magistral-saqarTvelos mSeneblobisa da urbanizaciis saministros eqsperti magistral-

uri milsadenebis dargSi, agreTve eqsperti samToeleqtromekanikis da trans-uri milsadenebis dargSi, agreTve eqsperti samToeleqtromekanikis da trans-

portis dargSi; magistraluri navTobsadenis “baqo-Tbilisi-jeihani” da gazsad-portis dargSi; magistraluri navTobsadenis “baqo-Tbilisi-jeihani” da gazsad-

enis “Sahdeniz-Tbilisi-erzrumis” proeqtebis teqnologiuri eqspertizis sax-enis “Sahdeniz-Tbilisi-erzrumis” proeqtebis teqnologiuri eqspertizis sax-

elmwifo komisiebis Tavmjdomare; saqarTvelos navTobis saerTaSoriso kor-elmwifo komisiebis Tavmjdomare; saqarTvelos navTobis saerTaSoriso kor-

poraciis eqsperti-konsultanti magistralur navTob da gazsadenebis dargSi; poraciis eqsperti-konsultanti magistralur navTob da gazsadenebis dargSi; 

saaqcio sazogadoebis “Tbilgazi” sakonsultacio sabWos wevri; saqarTvelos saaqcio sazogadoebis “Tbilgazi” sakonsultacio sabWos wevri; saqarTvelos 

gazis transportirebis kompaniis mowveuli specialisti – magistraluri nav-gazis transportirebis kompaniis mowveuli specialisti – magistraluri nav-

Tob da gazsadenebis eqsperti; gamomgonebelTa da racionalizatorTa sa-Tob da gazsadenebis eqsperti; gamomgonebelTa da racionalizatorTa sa-

kavSiro sazogadoebis saqarTvelos mecnierebaTa akademiis gaerTianebuli kavSiro sazogadoebis saqarTvelos mecnierebaTa akademiis gaerTianebuli 

sabWos Tavmjdomare; saqarTvelos samecniero da sianJinro sazogadoebis sabWos Tavmjdomare; saqarTvelos samecniero da sianJinro sazogadoebis 

gamgeobis wevri; gamomgonebelTa da racionalizatorTa saqarTvelos respub-gamgeobis wevri; gamomgonebelTa da racionalizatorTa saqarTvelos respub-

likis sazogadoebis gamgeobis wevri; saqarTvelos teqnikuri universitetis likis sazogadoebis gamgeobis wevri; saqarTvelos teqnikuri universitetis 

samTo-geologiur fakultetis sabWos wevri; saqarTvelos teqnikuri univer-samTo-geologiur fakultetis sabWos wevri; saqarTvelos teqnikuri univer-
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sitetis samTo-geologiuri fakultetis sadisertacio sabWos da kolegiis sitetis samTo-geologiuri fakultetis sadisertacio sabWos da kolegiis 

wevri; saqarTvelos teqnikuri universitetis samTo teqnologiebis departa-wevri; saqarTvelos teqnikuri universitetis samTo teqnologiebis departa-

mentis sadoqtoro programebis koordinatori; samecniero, sainJinro, anali-mentis sadoqtoro programebis koordinatori; samecniero, sainJinro, anali-

zuri, referirebadi “samTo Jurnalis” mTavari redaqtori.zuri, referirebadi “samTo Jurnalis” mTavari redaqtori.

batoni leonis publikaciebis saerTo raodenoba ramdenime aseuls aRw-batoni leonis publikaciebis saerTo raodenoba ramdenime aseuls aRw-

evs, maT Soris samecniero statiebis, monografiebis, saxelmZRvaneloebis da evs, maT Soris samecniero statiebis, monografiebis, saxelmZRvaneloebis da 

meToduri miTiTebis umaRlesi teqnikuri saswavleblebisaTvis, saerTaSoriso meToduri miTiTebis umaRlesi teqnikuri saswavleblebisaTvis, saerTaSoriso 

samecniero kongresebze, konferenciebze, simpoziumebze, kolokviumebze gakeT-samecniero kongresebze, konferenciebze, simpoziumebze, kolokviumebze gakeT-

ebuli moxsenebebis, dargobrivi mimoxilviTi analizuri informaciis nusxa ebuli moxsenebebis, dargobrivi mimoxilviTi analizuri informaciis nusxa 

300 erTeuls aRemateba. aRsaniSnavia, rom mis mier qarTul enaze pirvelad 300 erTeuls aRemateba. aRsaniSnavia, rom mis mier qarTul enaze pirvelad 

iqna gamoqveynebuli 14  saxelmZRvanelo da damxmare saxelmZRvanelo, agreTve iqna gamoqveynebuli 14  saxelmZRvanelo da damxmare saxelmZRvanelo, agreTve 

meToduri miTiTebebi umaRlesi teqnikuri saswavleblebisaTvis. igi avtoria 

8 monografiisa da mravali mimoxilviTi broSurisa, romlebSic ganxilulia 8 monografiisa da mravali mimoxilviTi broSurisa, romlebSic ganxilulia 

yvela im samecniero da teqnikuri mimarTulebebis aqtualuri problemebi, yvela im samecniero da teqnikuri mimarTulebebis aqtualuri problemebi, 

romelsac eZRvneba misi samecniero da sainJinro moRvaweoba.romelsac eZRvneba misi samecniero da sainJinro moRvaweoba.

aRsaniSnavia is faqtic, rom igi 127  gamogonebis avtoria, romelTa orig-aRsaniSnavia is faqtic, rom igi 127  gamogonebis avtoria, romelTa orig-

inaluroba da sargeblianoba daculia saavtoro mowmobebiT da patentebiT. inaluroba da sargeblianoba daculia saavtoro mowmobebiT da patentebiT. 

maTi garkveuli raodenoba Canergilia sabWoTa kavSiris da saqarTvelos msx-maTi garkveuli raodenoba Canergilia sabWoTa kavSiris da saqarTvelos msx-

vil samrewvelo obieqtebze. yovelive amis Sedegad miRebulia didi ekonomi-vil samrewvelo obieqtebze. yovelive amis Sedegad miRebulia didi ekonomi-

uri efeqti, uzrunvelyofilia samrewvelo obieqtebis usafrTxo eqspluatac-uri efeqti, uzrunvelyofilia samrewvelo obieqtebis usafrTxo eqspluatac-

ia da garemos dacva dabinZurebisagan. swored am damsaxurebebisaTvis batoni ia da garemos dacva dabinZurebisagan. swored am damsaxurebebisaTvis batoni 

leoni 2017  wels saqarTvelos inteleqtualuri sakuTrebis saqarTvelos leoni 2017  wels saqarTvelos inteleqtualuri sakuTrebis saqarTvelos 

erovnuli centris mier dajildoebulia diplomiT “lideri adgilobrivi erovnuli centris mier dajildoebulia diplomiT “lideri adgilobrivi 

patentmflobeli”, agreTve miniWebuli aqvs saqarTvelos damsaxurebuli ga-patentmflobeli”, agreTve miniWebuli aqvs saqarTvelos damsaxurebuli ga-

momgoneblis (1984  wels) da sabWoTa kavSiris gamomgoneblis (1986 wels) sap-momgoneblis (1984  wels) da sabWoTa kavSiris gamomgoneblis (1986 wels) sap-

atio wodebebi.

batoni leonis mier Sesrulebuli Teoriuli kvlevebis da teqnikuri gad-batoni leonis mier Sesrulebuli Teoriuli kvlevebis da teqnikuri gad-

awyvetebis ZiriTadi Sedegebi Setanilia “siTxis meqanikis enciklopediaSi” awyvetebis ZiriTadi Sedegebi Setanilia “siTxis meqanikis enciklopediaSi” 

(tomi 5, Tavi 10, “hidronarevis nakadis teqnologia”), romelic gamoica 1986 (tomi 5, Tavi 10, “hidronarevis nakadis teqnologia”), romelic gamoica 1986 

wels amerikis SeerTebul StatebSi.

mecnierebaSi da teqnikaSi moRvaweobis sferos mimarTulebebiT gansaku-mecnierebaSi da teqnikaSi moRvaweobis sferos mimarTulebebiT gansaku-

Trebuli wvlilis SetanisaTvis l. maxaraZis ZiriTadi monacemebi samecniero Trebuli wvlilis SetanisaTvis l. maxaraZis ZiriTadi monacemebi samecniero 

moRvaweobis Sesaxeb Setanilia enciklopediaSi “samTo eleqtromeqanika”, tomi moRvaweobis Sesaxeb Setanilia enciklopediaSi “samTo eleqtromeqanika”, tomi 

II, romelic gamoica ukrainaSi 2008 wels.II, romelic gamoica ukrainaSi 2008 wels.

batoni leonis samecniero, pedagogiur, sagamomgoneblo da sazogadoe-batoni leonis samecniero, pedagogiur, sagamomgoneblo da sazogadoe-

briv sferoebSi moRvaweobis amsaxveli masalebi srulad mocemulia mis veb briv sferoebSi moRvaweobis amsaxveli masalebi srulad mocemulia mis veb 

gverdze www.mining.org.gewww.mining.org.ge.
qarTul sainJinro meqanikis mecnierebis ganviTarebaSi mniSvnelovani wv-qarTul sainJinro meqanikis mecnierebis ganviTarebaSi mniSvnelovani wv-

lilis SetanisaTvis l. maxaraZis ZiriTadi monacemebi Setanilia maTemati-lilis SetanisaTvis l. maxaraZis ZiriTadi monacemebi Setanilia maTemati-

kuri mecnierebis da sainJinro meqanikis dargSi moRvawe qarTveli mecnierebis kuri mecnierebis da sainJinro meqanikis dargSi moRvawe qarTveli mecnierebis 

i u b il e  -  Ю Б И Л Е Й   -  J U B I L E E



104 samTo Jurnali, #2(41), 2018

i u b il e  -  Ю Б И Л Е Й   -  J U B I L E Ei u b il e  -  Ю Б И Л Е Й   -  J U B I L E E

bibliografiul cnobarSi, romelic gamoica TbilisSi 2016 wels. dargo-bibliografiul cnobarSi, romelic gamoica TbilisSi 2016 wels. dargo-

briv mecnierebaSi Setanili udidesi wvlilisaTvis baton leons miniWebuli briv mecnierebaSi Setanili udidesi wvlilisaTvis baton leons miniWebuli 

aqvs: samTo teqnologiebis dargSi elizbar mindelis saxelobis premia (2013 aqvs: samTo teqnologiebis dargSi elizbar mindelis saxelobis premia (2013 

wels), samTo meqanikis dargSi arCil ZiZiguris saxelobis premia (2014  wels) wels), samTo meqanikis dargSi arCil ZiZiguris saxelobis premia (2014  wels) 

da sasargeblo wiaRiseulis sabadoTa damuSavebis da gadamuSavebis dargSi da sasargeblo wiaRiseulis sabadoTa damuSavebis da gadamuSavebis dargSi 

grigol wulukiZis saxelobis premia (2018 wels).grigol wulukiZis saxelobis premia (2018 wels).

dResdReobiT batoni leoni warmatebiT agrZelebs samecniero-pedagogi-dResdReobiT batoni leoni warmatebiT agrZelebs samecniero-pedagogi-

ur da sazogadoebriv moRvaweobas xelmZRvanelobs ra samecniero qvedanay-ur da sazogadoebriv moRvaweobas xelmZRvanelobs ra samecniero qvedanay-

ofs gr. wulukiZis saxelobis samTo institutSi, aris saqarTvelos teqni-ofs gr. wulukiZis saxelobis samTo institutSi, aris saqarTvelos teqni-

kuri universitetis profesori, kiTxulobs bakalavriatis, magistraturis da kuri universitetis profesori, kiTxulobs bakalavriatis, magistraturis da 

doqtoranturis programebiT gaTvaliswinebul saleqcio kursebs. aris gr. doqtoranturis programebiT gaTvaliswinebul saleqcio kursebs. aris gr. 

wulukiZis saxelobis samTo institutis samecniero sabWos wevri, saqarT-wulukiZis saxelobis samTo institutis samecniero sabWos wevri, saqarT-

velos teqnikuri universitetis samTo-geologiuri fakultetis sadisertac-velos teqnikuri universitetis samTo-geologiuri fakultetis sadisertac-

io sabWos wevri, saqarTvelos navTobisa da gazis saerTaSoriso korporaci-io sabWos wevri, saqarTvelos navTobisa da gazis saerTaSoriso korporaci-

is teqnikur direqtoratTan arsebuli samecniero-teqnikuri sabWos wevri, is teqnikur direqtoratTan arsebuli samecniero-teqnikuri sabWos wevri, 

samecniero, sainJinro, sainformacio, analizuri, referirebadi “samTo Jurna-samecniero, sainJinro, sainformacio, analizuri, referirebadi “samTo Jurna-

lis” mTavari redaqtori, saqarTvelos samTo sazogadoebis gamgeobis wevri.lis” mTavari redaqtori, saqarTvelos samTo sazogadoebis gamgeobis wevri.

 gansakuTrebiT aRsaniSnavia baton leonis adamianuri Tvisebebi: patios- gansakuTrebiT aRsaniSnavia baton leonis adamianuri Tvisebebi: patios-

neba, samarTlianoba, Rrma ganswavluloba da profesinalizmi, Sromismoyvare-neba, samarTlianoba, Rrma ganswavluloba da profesinalizmi, Sromismoyvare-

oba, principuloba, saqmisadmi da axalgazrdobisadmi udidesi siyvaruli da oba, principuloba, saqmisadmi da axalgazrdobisadmi udidesi siyvaruli da 

pasuxismgebloba, riTac didi pativiscema moipova kolegebsa da mravalricx-pasuxismgebloba, riTac didi pativiscema moipova kolegebsa da mravalricx-

ovan mowafeebs Soris.

vulocavT baton leons mniSvnelovan saiubileo TariRebs, vusurvebT vulocavT baton leons mniSvnelovan saiubileo TariRebs, vusurvebT 

janmTelobas, didxans sicocxles, xangrZliv da nayofier SemoqmedebiT moR-janmTelobas, didxans sicocxles, xangrZliv da nayofier SemoqmedebiT moR-

vaweobas.

saqarTvelos samTo sazogadoeba;                          saqarTvelos samTo sazogadoeba;                          

saqarTvelos teqnikuri universitetis 

reqtorati, misi samTo-geologiuri fakultetis reqtorati, misi samTo-geologiuri fakultetis 

dekanati da profesor-maswavleblebi;                                                 dekanati da profesor-maswavleblebi;                                                 

ssip g. wulukiZis saxelobis samTo institutis 

direqcia da mecnieri TanamSromlebi;                                             direqcia da mecnieri TanamSromlebi;                                             

“samTo Jurnalis” saredaqcio kolegia
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samTo saqmis cnobil specialists,  gr. wulukiZis saxelobis samTo insti-samTo saqmis cnobil specialists,  gr. wulukiZis saxelobis samTo insti-

tutis afeTqebisgan dacvis teqnologiebis laboratoriis xelmZRvanels, te-tutis afeTqebisgan dacvis teqnologiebis laboratoriis xelmZRvanels, te-

qnikis mecnierebaTa kandidats edgar mataraZes dabadebidan 80 da samecniero-qnikis mecnierebaTa kandidats edgar mataraZes dabadebidan 80 da samecniero-

sainJinro moRvaweobis 55 weli Seusrulda.

igi daibada 1938 wlis 29 agvistos. Tbilisis 53-e saSualo skolis dam-igi daibada 1938 wlis 29 agvistos. Tbilisis 53-e saSualo skolis dam-

Tavrebis Semdeg  1961 wels, swavla ganagrZo saqarTvelos politeqnikuri in- 1961 wels, swavla ganagrZo saqarTvelos politeqnikuri in-

stitutis samTo-geologiur fakultetze, romlis damTavrebis Semdeg, 1961 stitutis samTo-geologiur fakultetze, romlis damTavrebis Semdeg, 1961 

wels, mas mieniWa samTo inJinris kvalifikacia. 1962 wlidan SromiTi saqmi-wels, mas mieniWa samTo inJinris kvalifikacia. 1962 wlidan SromiTi saqmi-

anoba daiwyo gr. wulukiZis saxelobis samTo institutSi. 1966-1970 wlebSi anoba daiwyo gr. wulukiZis saxelobis samTo institutSi. 1966-1970 wlebSi 

iyo moskovis dedamiwis fizikis institutis aspiranti, romlis damTavrebi-iyo moskovis dedamiwis fizikis institutis aspiranti, romlis damTavrebi-

sTanave amave institutSi warmatebiT daicva disertacia da mieniWa teqnikis sTanave amave institutSi warmatebiT daicva disertacia da mieniWa teqnikis 

mecnierebis kandidatis samecniero xarisxi, ris Semdeg SromiTi saqmianoba mecnierebis kandidatis samecniero xarisxi, ris Semdeg SromiTi saqmianoba 

kvlav ganagrZo samTo institutSi mecnier TanamSromlad. 1984-2006 wlebSi kvlav ganagrZo samTo institutSi mecnier TanamSromlad. 1984-2006 wlebSi 

xelmZRvanelobda sabadoTa miwisqveSa damuSavebis laboratorias, xolo 2006 xelmZRvanelobda sabadoTa miwisqveSa damuSavebis laboratorias, xolo 2006 

wlidan aris mTavari mecniero TanamSromeli da xelmZRvanelobs afeTqebis-wlidan aris mTavari mecniero TanamSromeli da xelmZRvanelobs afeTqebis-

gan dacvis teqnologiebis laboratorias.

baton edgaris samecniero da sainJinro moRvaweobis sfero moicavs mad-baton edgaris samecniero da sainJinro moRvaweobis sfero moicavs mad-

neul sabadoTa miwisqveSa damuSavebis srulyofisa da sawarmoebis ekonomikis neul sabadoTa miwisqveSa damuSavebis srulyofisa da sawarmoebis ekonomikis 

problemebs, afeTqebis mavne zemoqmedebisagan dacvis meTodebis SemuSavebas. problemebs, afeTqebis mavne zemoqmedebisagan dacvis meTodebis SemuSavebas. 

gamoqveynebuli aqvs 120-ze samecnieri naSromi da aris 23 patentis mflobeli.gamoqveynebuli aqvs 120-ze samecnieri naSromi da aris 23 patentis mflobeli.

batoni edgari xelmZRvanelobda samecniero-teqnikur samuSaoebs madneul batoni edgari xelmZRvanelobda samecniero-teqnikur samuSaoebs madneul 

sabadoTa dasamuSaveblad meqanizebuli kompleqsebis Seqmnisa da gamoyenebis sabadoTa dasamuSaveblad meqanizebuli kompleqsebis Seqmnisa da gamoyenebis 

mizniT. am samuSaoebis Sedegebma mniSvnelovani roli Seasrula WiaTuris mizniT. am samuSaoebis Sedegebma mniSvnelovani roli Seasrula WiaTuris 

maRaroebSi manganumis madnis mopovebis teqnologiis srulyofaSi. WiaTuris maRaroebSi manganumis madnis mopovebis teqnologiis srulyofaSi. WiaTuris 

sawarmosaTvis metad rTul periodSi, aT welze meti xnis ganmavlobaSi,  igi sawarmosaTvis metad rTul periodSi, aT welze meti xnis ganmavlobaSi,  igi 

iyo “WiaTurmanganumis” meTvalyureTa sabWos wevri da  Tavisi wvlili Sei-iyo “WiaTurmanganumis” meTvalyureTa sabWos wevri da  Tavisi wvlili Sei-

tana Cveni qveynis manganumis mrewvelobis reabilitaciaSi. tana Cveni qveynis manganumis mrewvelobis reabilitaciaSi. 

bolo wlebSi batoni edgari xelmZRvanelobs samuSaoebs samoqalaqo da bolo wlebSi batoni edgari xelmZRvanelobs samuSaoebs samoqalaqo da 

Tavdacvis nagebobebis teroristuli da SemTxveviTi afeTqebebisagan dacvis 
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teqnologiebis srulyofis dargSi. amerikel da germanel kolegebTn erTad teqnologiebis srulyofis dargSi. amerikel da germanel kolegebTn erTad 

aqtiurad monawileobs saerTaSoriso proeqtebis SesrulebaSi natos samec-aqtiurad monawileobs saerTaSoriso proeqtebis SesrulebaSi natos samec-

niero programis, saerTaSoriso samecniero-teqnikuri centris, aSS-s samoqa-niero programis, saerTaSoriso samecniero-teqnikuri centris, aSS-s samoqa-

laqo kvlevebisa da ganviTarebis fondis mxardaWeriT. aris damcavi struq-laqo kvlevebisa da ganviTarebis fondis mxardaWeriT. aris damcavi struq-

turebis saerTaSoriso asociaciis wevri.

aRsaniSnavia batoni edgaris pirovnuli Tvisebebi: patiosneba, Tavmdablo-aRsaniSnavia batoni edgaris pirovnuli Tvisebebi: patiosneba, Tavmdablo-

ba, profesionalizmi da saqmisadmi pasuxismgebloba, riTac didi siyvaruli ba, profesionalizmi da saqmisadmi pasuxismgebloba, riTac didi siyvaruli 

da pativiscema daimsaxura kolegebs Soris. 

vulocavT baton edgar mataraZes iubiles da vusurvebT kidev didxans vulocavT baton edgar mataraZes iubiles da vusurvebT kidev didxans 

nayofier SemoqmedebiT moRvaweobas. 

saqarTvelos samTo sazogadoeba; 

saqarTvelos teqnikuri universitetis 

samTo-geologiuri fakultetis 

profesor-maswavleblebi; ssip gr. 

wulukiZis saxelobis samTo institutis wulukiZis saxelobis samTo institutis 

TanamSromlebi; “samTo Jurnalis” 

saredaqcio kolegia
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2018 wlis 9 seqtembers dabadebidan 90 weli usruldeba cnobil qarTvel 

geofizikoss, fizika-maTematikur mecnierebaTa doqtors, mecnierebisa da te-geofizikoss, fizika-maTematikur mecnierebaTa doqtors, mecnierebisa da te-

qnikis dargis  saxelmwifo da akad. m. aleqsiZis saxelobis premiebis lau-qnikis dargis  saxelmwifo da akad. m. aleqsiZis saxelobis premiebis lau-

reats, Rirsebis ordenis kavalers, geofizikis institutis gamoyenebiTi da reats, Rirsebis ordenis kavalers, geofizikis institutis gamoyenebiTi da 

eqsperementuli geofizikis seqtoris mTavar mecnier TanamSromels, profesor eqsperementuli geofizikis seqtoris mTavar mecnier TanamSromels, profesor 

vaxtang grigolis Ze abaSiZes. fasdaudebelia prof. v. abaSiZis samecniero vaxtang grigolis Ze abaSiZes. fasdaudebelia prof. v. abaSiZis samecniero 

wvlili qarTuli geofizikuri mecnierebis saganZurSi.wvlili qarTuli geofizikuri mecnierebis saganZurSi.

Tbilisis saxelmwifo universitetis damTavrebis Semdeg, 1952-1958 w.w. igi Tbilisis saxelmwifo universitetis damTavrebis Semdeg, 1952-1958 w.w. igi 

muSaobda fizikis fakultetis geofizikis kaTedraze jer laborantad, xolo muSaobda fizikis fakultetis geofizikis kaTedraze jer laborantad, xolo 

1954   wlidan asistentad. 1955-1959 w.w. man iqve gaiara aspiranturis kursi 1954   wlidan asistentad. 1955-1959 w.w. man iqve gaiara aspiranturis kursi 

maZieblad da 1963 wels fizikis fakultetis saatestacio sabWoze daicva maZieblad da 1963 wels fizikis fakultetis saatestacio sabWoze daicva 

fizika-maTemetikis mecnierebaTa kandidatis samecniero xarisxi. 1964-1966 ww. fizika-maTemetikis mecnierebaTa kandidatis samecniero xarisxi. 1964-1966 ww. 

is geograf-geologiis fakultetze ufrosi maswavleblis rangSi kiTxulob-is geograf-geologiis fakultetze ufrosi maswavleblis rangSi kiTxulob-

da leqciebis kurss Ziebis geofizikur meTodebSi.da leqciebis kurss Ziebis geofizikur meTodebSi.

1958 wlidan v. abaSiZe gadadis samuSaod saq. mecn. akademiis geofizikis in-1958 wlidan v. abaSiZe gadadis samuSaod saq. mecn. akademiis geofizikis in-

stitutSi, sadac gaiara yvela Tanamdeboba umcrosi mecnier TanamSromlidan stitutSi, sadac gaiara yvela Tanamdeboba umcrosi mecnier TanamSromlidan 

mTavar mecnier TanamSromlamde. 1970-2005 ww. institutSi is xelmZRvanelobda mTavar mecnier TanamSromlamde. 1970-2005 ww. institutSi is xelmZRvanelobda 

dedamiwis qerqis dinamikis ganyofilebas, romlis dros saqarTvelos terito-dedamiwis qerqis dinamikis ganyofilebas, romlis dros saqarTvelos terito-

riaze Seiswavleboda simZimis Zalis droSi variaciis sakiTxi.riaze Seiswavleboda simZimis Zalis droSi variaciis sakiTxi.

institutSi mosvlis pirvel wlebSi is ikvlevda sxvadasxva sistemis institutSi mosvlis pirvel wlebSi is ikvlevda sxvadasxva sistemis 

savele gravimetrebis temperaturul reJims, misive xelmZRvanelobiT agebul savele gravimetrebis temperaturul reJims, misive xelmZRvanelobiT agebul 

Termul kameraSi, sadac temperaturis cvalebadoba SeiZleboda-10÷50Termul kameraSi, sadac temperaturis cvalebadoba SeiZleboda-10÷50 °C far-
glebSi. aRsaniSnavia, rom aRniSnuli kameriT sargeblobdnen moskoveli ko-glebSi. aRsaniSnavia, rom aRniSnuli kameriT sargeblobdnen moskoveli ko-

legebic, TavianTi savele gravimetrebis temperaturuli reJimis Sesaswavlad. legebic, TavianTi savele gravimetrebis temperaturuli reJimis Sesaswavlad. 

sxvaTa Soris isini imasac aRniSnavdnen, rom aseTi Termuli kamera arc im sxvaTa Soris isini imasac aRniSnavdnen, rom aseTi Termuli kamera arc im 

qarxanas hqonia, sadac es gravimetrebi mzaddeboda.qarxanas hqonia, sadac es gravimetrebi mzaddeboda.

1967  wlidan v. abaSiZe saTaveSi Caudga md. engurze mSenebare TaRovani kaSx-1967  wlidan v. abaSiZe saTaveSi Caudga md. engurze mSenebare TaRovani kaSx-

lis teritoriaze daxrismzomiT da eqstenzometriul samuSaoebs, romelTa lis teritoriaze daxrismzomiT da eqstenzometriul samuSaoebs, romelTa 

mizani iyo stacionarul pirobebSi Tvalyuri  edevnebinaT iq mimdinare de-mizani iyo stacionarul pirobebSi Tvalyuri  edevnebinaT iq mimdinare de-

formaciul procesebze. gansakuTrebiT ki marjvena sanapiros rRvevaze, ro-formaciul procesebze. gansakuTrebiT ki marjvena sanapiros rRvevaze, ro-

melic gadis kaSxlis marjvena frTis qveS da romlis aqtiurobaze didad melic gadis kaSxlis marjvena frTis qveS da romlis aqtiurobaze didad 

aris damokidebuli kaSxlis mdgradoba. 1998 wlidan dakvirvebebi mimdinareobs aris damokidebuli kaSxlis mdgradoba. 1998 wlidan dakvirvebebi mimdinareobs 

agreTve kaSxlis tanSic.  ukve 50 welze metia batoni vaxtangi am saqmes Sesa-

i u b il e  -  Ю Б И Л Е Й   -  J U B I L E E
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Suri enTuziazmiT xelmZRvanelobs, romlis Sedegebs, rogorc zemoT aRvniSneT, Suri enTuziazmiT xelmZRvanelobs, romlis Sedegebs, rogorc zemoT aRvniSneT, 

uaRresad didi mniSvneloba aqvs am unikaluri TaRovani kaSxlis usafrTxo uaRresad didi mniSvneloba aqvs am unikaluri TaRovani kaSxlis usafrTxo 

eqspluataciisaTvis.

1995 wels v. abaSiZem warmatebiT daicva sadoqtoro disertacia Temaze 1995 wels v. abaSiZem warmatebiT daicva sadoqtoro disertacia Temaze 

`Tanamedrove geodinamikuri procesebis geofizikuri monitoringi (engurhesis `Tanamedrove geodinamikuri procesebis geofizikuri monitoringi (engurhesis 

magaliTze)”. disertaciis samecniero xelmZRvaneli iyo akad. b. balavaZe, ro-magaliTze)”. disertaciis samecniero xelmZRvaneli iyo akad. b. balavaZe, ro-

melic v. abaSiZis maswavlebelic iyo da romlis iniciativiTac daiwyo es sa-melic v. abaSiZis maswavlebelic iyo da romlis iniciativiTac daiwyo es sa-

muSaoebi engurze. am gamokvlevebis safuZvelze, TbilisSi 1996 w., evrosabWom muSaoebi engurze. am gamokvlevebis safuZvelze, TbilisSi 1996 w., evrosabWom 

daarsa “maRlivi kaSxlebis geodinamikuri riskis” centri, romlis direqtoria daarsa “maRlivi kaSxlebis geodinamikuri riskis” centri, romlis direqtoria 

akademikosi T. WeliZe. v. abaSiZe am centris direqtoris moadgilea. centri mo-akademikosi T. WeliZe. v. abaSiZe am centris direqtoris moadgilea. centri mo-

wodebulia danergos engurze miRebuli kvlevis Sedegebi msoflios sxva sax-wodebulia danergos engurze miRebuli kvlevis Sedegebi msoflios sxva sax-

elmwifoebis analogiur obieqtebze.  v. abaSiZis xelmZRvanelobiT geofizikis 

institutSi Sesrulebulia ori disertacia fiz.-maT. mecn. kandidatis samec-institutSi Sesrulebulia ori disertacia fiz.-maT. mecn. kandidatis samec-

niero xarisxebis mosapoveblad.

wlebis ganmavlobaSi batoni vaxtangi samecniero  saqmianobasTan erTad wlebis ganmavlobaSi batoni vaxtangi samecniero  saqmianobasTan erTad 

eweoda sazogadoebriv moRvaweobasac. iyo sazogadoeba “codnis “ leqtori, eweoda sazogadoebriv moRvaweobasac. iyo sazogadoeba “codnis “ leqtori, 

sxvadasxva rangis samecniero konferenciebis saorganozacio komitetis wevri, sxvadasxva rangis samecniero konferenciebis saorganozacio komitetis wevri, 

mravali sagazeTo statiis avtori. mas aqtiuri monawileoba miuRia mraval mravali sagazeTo statiis avtori. mas aqtiuri monawileoba miuRia mraval 

saerTaSoriso Tu yofil sabWoTa kavSiris farglebSi samecniero  konferen-saerTaSoriso Tu yofil sabWoTa kavSiris farglebSi samecniero  konferen-

ciebis muSaobaSi. misi uSualo monawileobiT jer engurhesze, 1979 w. da mere ciebis muSaobaSi. misi uSualo monawileobiT jer engurhesze, 1979 w. da mere 

TbilisSi, 2002 w. Catarda saerTaSoriso konferenciebi da gamoica konferen-TbilisSi, 2002 w. Catarda saerTaSoriso konferenciebi da gamoica konferen-

ciebze warmodgenili moxsenebebis SromaTa krebulebi. 

1988 wlidan v. abaSiZe SeTavsebiT muSaobs saq. teqnikur universitetSi. 1988 wlidan v. abaSiZe SeTavsebiT muSaobs saq. teqnikur universitetSi. 

geodeziisa da geoinformatikis departamentSi is kiTxulobs geodeziuri geodeziisa da geoinformatikis departamentSi is kiTxulobs geodeziuri 

gravimetriis Teoriul kurs da atarebs praqtikul mecadineobebs.  am spe-gravimetriis Teoriul kurs da atarebs praqtikul mecadineobebs.  am spe-

cialobis studentebisaTvis man gamosca ori saxelmZRvanelo: laboratoruli cialobis studentebisaTvis man gamosca ori saxelmZRvanelo: laboratoruli 

praqtikumi geodeziur gravimetriaSi 1999w. da geodeziuri gravimetriis mokle praqtikumi geodeziur gravimetriaSi 1999w. da geodeziuri gravimetriis mokle 

kursi 2004  w. am specialobaSi is xelmZRvanelobs magistrantebs da doq-kursi 2004  w. am specialobaSi is xelmZRvanelobs magistrantebs da doq-

torantebs. am droisaTvis politeqnikur universitetSi misi xelmZRvanelobiT torantebs. am droisaTvis politeqnikur universitetSi misi xelmZRvanelobiT 

daculia ori doqtorantis da sami magistrantis  samecniero xarisxebi. 1999w. daculia ori doqtorantis da sami magistrantis  samecniero xarisxebi. 1999w. 

teqnikuri universitetis samecniero sabWom mas mianiWa profesoris wodeba.teqnikuri universitetis samecniero sabWom mas mianiWa profesoris wodeba.

v. abaSiZe 150 samecniero Sromis avtoria. maT ricxvSi ori monografiaa v. abaSiZe 150 samecniero Sromis avtoria. maT ricxvSi ori monografiaa 

rusul da inglisur enebze. 2000w. igi dajildovda Rirsebis ordeniT, xolo rusul da inglisur enebze. 2000w. igi dajildovda Rirsebis ordeniT, xolo 

ufro adre 1974  w. mas miRebuli aqvs me-9 xuTwledSi gamarjvebis medali, xolo ufro adre 1974  w. mas miRebuli aqvs me-9 xuTwledSi gamarjvebis medali, xolo 

1988 wels ki Tbilisis saqalaqo sabWos mier Sromis veteranis medali. 1994w. 1988 wels ki Tbilisis saqalaqo sabWos mier Sromis veteranis medali. 1994w. 

kolegebTan erTad mas miRebuli aqvs mecnierabaSi umaRlesi jildo saqarT-kolegebTan erTad mas miRebuli aqvs mecnierabaSi umaRlesi jildo saqarT-

velos mecnierebisa da teqnikis dargSi saxelmwifo premia. 2015 w. mSobliurma velos mecnierebisa da teqnikis dargSi saxelmwifo premia. 2015 w. mSobliurma 

xaragaulma “xaragaulis sapatio moqalaqis” wodeba mianiWa. 2017w. v. abaSiZe xaragaulma “xaragaulis sapatio moqalaqis” wodeba mianiWa. 2017w. v. abaSiZe 

arCeul iqna saqarTvelos energetikis akademiis namdvil wevrad, akademikosad.arCeul iqna saqarTvelos energetikis akademiis namdvil wevrad, akademikosad.

vusurvoT baton vaxtangs janmrTeloba da mxneoba, rom kidev didxans gaax-vusurvoT baton vaxtangs janmrTeloba da mxneoba, rom kidev didxans gaax-

aros Cveni sazogadoeba warmatebuli moRvaweobiT.

ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

mixeil nodias saxelobis geofizikis instituti;mixeil nodias saxelobis geofizikis instituti;

                 saqarTvelos geofizikuri sazogadoeba;                  saqarTvelos geofizikuri sazogadoeba; 

                 saqarTvelos teqnikuri universitetis  reqtorati;                  saqarTvelos teqnikuri universitetis  reqtorati; 

samTo-geologiuri fakultetis profesor-maswavleblebi.samTo-geologiuri fakultetis profesor-maswavleblebi.

`samTo Jurnalis~ saredaqcio kolegia`samTo Jurnalis~ saredaqcio kolegia
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saqarTvelos samTo sazogadoeba, saqarTvelos teqnikuri univer-sitetis samTo-saqarTvelos samTo sazogadoeba, saqarTvelos teqnikuri univer-sitetis samTo-

geologiuri fakultetis profesor-maswavleblebi, ssip grigol wulukiZis geologiuri fakultetis profesor-maswavleblebi, ssip grigol wulukiZis 

saxelobis samTo institutis mecnieri TanamSromlebi, “samTo Jurnalis” saxelobis samTo institutis mecnieri TanamSromlebi, “samTo Jurnalis” 

saredaqcio kolegia ulocaven samTo institutis miwisqveSa nagebobaTa saredaqcio kolegia ulocaven samTo institutis miwisqveSa nagebobaTa 

mSeneblobis, sabadoTa damuSavebis da kompleqsuri meqanizaciis ganyofilebis mSeneblobis, sabadoTa damuSavebis da kompleqsuri meqanizaciis ganyofilebis 

sabadoTa damuSavebis laboratoriis mecnier TanamSromels,  akademiur doqtors, sabadoTa damuSavebis laboratoriis mecnier TanamSromels,  akademiur doqtors, 

Teimuraz fircxalavas dabadebidan 70 da samecniero moRvaweobis 45 wlisTavs Teimuraz fircxalavas dabadebidan 70 da samecniero moRvaweobis 45 wlisTavs 

da usurveben didxans sicocxles, janmrTelobas da SemoqmedebiT warmatebebs.da usurveben didxans sicocxles, janmrTelobas da SemoqmedebiT warmatebebs.
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saqarTvelos samTo sazogadoeba, saqarTvelos teqnikuri universitetis saqarTvelos samTo sazogadoeba, saqarTvelos teqnikuri universitetis 

samTo-geologiuri fakultetis profesor-maswavleblebi, ssip grigol samTo-geologiuri fakultetis profesor-maswavleblebi, ssip grigol 

wulukiZis saxelobis samTo institutis mecnieri TanamSromlebi, “samTo wulukiZis saxelobis samTo institutis mecnieri TanamSromlebi, “samTo 

Jurnalis” saredaqcio kolegia ulocaven samTo institutis miwisqveSa Jurnalis” saredaqcio kolegia ulocaven samTo institutis miwisqveSa 

nagebobaTa mSeneblobis, sabadoTa damuSavebis da kompleqsuri meqanizaciis nagebobaTa mSeneblobis, sabadoTa damuSavebis da kompleqsuri meqanizaciis 

ganyofilebis miwisqveSa nagebobaTa mSeneblobis laboratoriis ufros ganyofilebis miwisqveSa nagebobaTa mSeneblobis laboratoriis ufros 

mecnier TanamSromels, akademiur doqtors, Tamaz gobejiSvils dabadebidan mecnier TanamSromels, akademiur doqtors, Tamaz gobejiSvils dabadebidan 

70 da samecniero moRvaweobis 45 wlisTavs da usurveben didxans sicocxles, 70 da samecniero moRvaweobis 45 wlisTavs da usurveben didxans sicocxles, 

janmrTelobas da SemoqmedebiT warmatebebs.
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110
110 weli Sesrulda cnobili qarTveli mecnieris, pedagogis da sazogado 110 weli Sesrulda cnobili qarTveli mecnieris, pedagogis da sazogado 

moRvawis, teqnikis mecnierebaTa doqtoris, profesoris, mecnierebisa da teqni-moRvawis, teqnikis mecnierebaTa doqtoris, profesoris, mecnierebisa da teqni-

kis damsaxurebuli moRvawis, saqarTvelos saxelmwifo premiis laureatisN-kis damsaxurebuli moRvawis, saqarTvelos saxelmwifo premiis laureatisN-

nikoloz TevzaZis dabadebidan. igi daibada ambrolauris raionis sofel nikoloz TevzaZis dabadebidan. igi daibada ambrolauris raionis sofel 

axalsofelSi 1908 wlis 22 maiss, SeZlebuli glexis ojaxSi.axalsofelSi 1908 wlis 22 maiss, SeZlebuli glexis ojaxSi.

Nnikoloz TevzaZem quTaisis pirveli gimnaziis damTavrebis Semdeg Nnikoloz TevzaZem quTaisis pirveli gimnaziis damTavrebis Semdeg 

swavla ganagrZo Tbilisis saxelmwifo universitetis socialur-ekonomikur swavla ganagrZo Tbilisis saxelmwifo universitetis socialur-ekonomikur 

fakultetze, romlis damTavrebis Semdgom ki saqarTvelos politeqnikur in-fakultetze, romlis damTavrebis Semdgom ki saqarTvelos politeqnikur in-

stitutis samSeneblo fakultetze, romelic aseve warCinebiT daamTavra. ni-stitutis samSeneblo fakultetze, romelic aseve warCinebiT daamTavra. ni-

WiTa da SromismoyvareobiT gamorCeulma studentma imTaviTve miipyro cno-WiTa da SromismoyvareobiT gamorCeulma studentma imTaviTve miipyro cno-

bili astronom-geodezistis profesor andria benaSvilis yuradReba, romel-bili astronom-geodezistis profesor andria benaSvilis yuradReba, romel-

mac meore kursis studenti asistentad aiyvana politeqnikuri institutis mac meore kursis studenti asistentad aiyvana politeqnikuri institutis 

geodeziis kaTedraze. igi ar Semcdara. man zustad miagno Segirds, romelmac geodeziis kaTedraze. igi ar Semcdara. man zustad miagno Segirds, romelmac 

SeZlo gaegrZelebina da ganevrco aRmzrdelis mier dawyebuli saSuri saqme. SeZlo gaegrZelebina da ganevrco aRmzrdelis mier dawyebuli saSuri saqme. 

nikoloz TevzaZis saxeli samudamod daukavSirda politeqnikur instituts. nikoloz TevzaZis saxeli samudamod daukavSirda politeqnikur instituts. 

swored mis samsaxurs miuZRvna mTeli Segnebuli cxovreba.swored mis samsaxurs miuZRvna mTeli Segnebuli cxovreba.

 1937  wlidan, mravali wlis ganmavlobaSi, batoni nikolozi sazoga- 1937  wlidan, mravali wlis ganmavlobaSi, batoni nikolozi sazoga-

doebriv sawyisebze asrulebda institutis mTavari inJinris movaleobas da doebriv sawyisebze asrulebda institutis mTavari inJinris movaleobas da 

xelmZRvanelobda korpusebis mSeneblobas. man 1937  wels gaerTianebuli in-xelmZRvanelobda korpusebis mSeneblobas. man 1937  wels gaerTianebuli in-

dustriuli institutis axali proeqtebis dasamtkiceblad mTeli weli gaata-dustriuli institutis axali proeqtebis dasamtkiceblad mTeli weli gaata-

ra q. moskovSi da miuxedavad didi winaaRmdegobebisa, SeZlo daemtkicebina ra q. moskovSi da miuxedavad didi winaaRmdegobebisa, SeZlo daemtkicebina 

aRniSnuli proeqtebi da gaTvaliswinebuli 12 milionis nacvlad 24  mil-aRniSnuli proeqtebi da gaTvaliswinebuli 12 milionis nacvlad 24  mil-

g a x s e n e b a  -  П А М Я Т Ь  -  M E M O R Y
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ioni maneTi gamoayofina zemdgom organoebs, ris meSveobiTac ganxorcielda ioni maneTi gamoayofina zemdgom organoebs, ris meSveobiTac ganxorcielda 

SemdgomSi politeqnikuri institutis mSenebloba.SemdgomSi politeqnikuri institutis mSenebloba.

paralelurad pedagogiuri moRvaweobisa, nikoloz TevzaZem brwyinva-paralelurad pedagogiuri moRvaweobisa, nikoloz TevzaZem brwyinva-

led daicva sakandidato da sadoqtoro disertaciebi, romelTa dasayrdens led daicva sakandidato da sadoqtoro disertaciebi, romelTa dasayrdens 

warmoadgens geodeziur-markSeiderul ganazomTa maTematikuri damuSavebis warmoadgens geodeziur-markSeiderul ganazomTa maTematikuri damuSavebis 

safuZvlebi. Mmis saxelTan aris dakavSirebuli  institutSi `sainJinro geo-safuZvlebi. Mmis saxelTan aris dakavSirebuli  institutSi `sainJinro geo-

deziis” specialobis gaxsna. misi xelmZRvanelobiT kaTedra anxorcielebda deziis” specialobis gaxsna. misi xelmZRvanelobiT kaTedra anxorcielebda 

urTules geodeziur samuSaoebs (Tbilisis metropoliteni, engurhesis kaSx-urTules geodeziur samuSaoebs (Tbilisis metropoliteni, engurhesis kaSx-

ali, sportis sasaxle da sxva). titanuri Sromis Sedegad Seqmna `sainJinro ali, sportis sasaxle da sxva). titanuri Sromis Sedegad Seqmna `sainJinro 

geodeziis” aTtomiani fundamenturi naSromi, risTvisac gardacvalebis Semdeg geodeziis” aTtomiani fundamenturi naSromi, risTvisac gardacvalebis Semdeg 

saxelmwifo premia mieniWa.saxelmwifo premia mieniWa.

miuxedavad didi samecniero Tu sazogadoebrivi datvirTvisa, nikoloz miuxedavad didi samecniero Tu sazogadoebrivi datvirTvisa, nikoloz 

TevzaZe eweoda daucxromel pedagogiur moRvaweobas. mecnierebisadmi ltol-TevzaZe eweoda daucxromel pedagogiur moRvaweobas. mecnierebisadmi ltol-

vas uRvivebda studentebs,  did yuradRebas aqcevda niWier,  Sromismoyvare da vas uRvivebda studentebs,  did yuradRebas aqcevda niWier,  Sromismoyvare da 

perspeqtiul axalgazrdebs. Ggarda amisa, wlebis manZilze saTaveSi edga sazoga-perspeqtiul axalgazrdebs. Ggarda amisa, wlebis manZilze saTaveSi edga sazoga-

doeba `bunebis megobars” da mwvane safariT avsebda institutis Semogarens. 

musikaluri niWiT dajildoebulma nikoloz TevzaZem Camoayaliba da xelmZ-musikaluri niWiT dajildoebulma nikoloz TevzaZem Camoayaliba da xelmZ-

Rvanelobda institutis sasuliero orkestrs, romlis bazazec SemdgomSi Rvanelobda institutis sasuliero orkestrs, romlis bazazec SemdgomSi 

Seiqmna spi-s cnobili saestrado orkestri. omis wlebSi man Tavisi xeliT Seiqmna spi-s cnobili saestrado orkestri. omis wlebSi man Tavisi xeliT 

aRadgina Zveli, Camowerili `fordis” firmis avtomanqana, romliTac swavlis-aRadgina Zveli, Camowerili `fordis” firmis avtomanqana, romliTac swavlis-

gan Tavisufal dros daxmarebas uwevda, rogorc evakohospitals, aseve kaxeTis gan Tavisufal dros daxmarebas uwevda, rogorc evakohospitals, aseve kaxeTis 

sxvadasxva kolmeurneobebs. Tavdauzogavi SromiT naSovn sarCos uSurvelad sxvadasxva kolmeurneobebs. Tavdauzogavi SromiT naSovn sarCos uSurvelad 

unawilebda usaxsrod darCenil kolegebs. bunebiT maZiebels, erTi SexedviT unawilebda usaxsrod darCenil kolegebs. bunebiT maZiebels, erTi SexedviT 

miuwvdomeli ideebi xiblavda. Tumca misTvis miuwvdomeli araferi arsebob-miuwvdomeli ideebi xiblavda. Tumca misTvis miuwvdomeli araferi arsebob-

da. Sromam yvelaferi SeaZlebina. alalbedze arasodes ucxovria, arc yovel-da. Sromam yvelaferi SeaZlebina. alalbedze arasodes ucxovria, arc yovel-

dRiurobiT. amasTan, sindisi hqonda marTali da gautexeli. igi arasodes in-dRiurobiT. amasTan, sindisi hqonda marTali da gautexeli. igi arasodes in-

iRbeboda, rogorc swamda ise moqmedebda. aravis apatiebda ugulod, zereled, iRbeboda, rogorc swamda ise moqmedebda. aravis apatiebda ugulod, zereled, 

daudevrad saqmis keTebas. uyvarda Sroma da Sromis Sedegi silaRes hgvrida. daudevrad saqmis keTebas. uyvarda Sroma da Sromis Sedegi silaRes hgvrida. 

misma Rrma erudiciam da racionalurobis niWma bevr axalgazrdas gaukvala misma Rrma erudiciam da racionalurobis niWma bevr axalgazrdas gaukvala 

gza, sakuTar SesaZleblobebSi daarwmuna da WeSmaritebas aziara.gza, sakuTar SesaZleblobebSi daarwmuna da WeSmaritebas aziara.

erTob mravalwaxnaga moRvawe gaxldaT profesori nikoloz TevzaZe, erTob mravalwaxnaga moRvawe gaxldaT profesori nikoloz TevzaZe, 

magram upirvelesad, igi iyo udidesi geodezisti da markSeideri, am mecniere-magram upirvelesad, igi iyo udidesi geodezisti da markSeideri, am mecniere-

baTa fuZemdebeli da ganmaviTarebeli, rogorc saqarTvelos farglebSi, ise baTa fuZemdebeli da ganmaviTarebeli, rogorc saqarTvelos farglebSi, ise 

mis gareT. mis gareT. 

profesor n. TevzaZis maTematikuri niWierebis warmosaCeni magaliTia misi profesor n. TevzaZis maTematikuri niWierebis warmosaCeni magaliTia misi 

erT-erTi fundamenturi naSromi `ganazomTa albaTobis Teoria da maTemati-erT-erTi fundamenturi naSromi `ganazomTa albaTobis Teoria da maTemati-

kuri statistika” (gamomcemloba `codna” Tbilisi, 1960 weli). Aam naSromidan kuri statistika” (gamomcemloba `codna” Tbilisi, 1960 weli). Aam naSromidan 

naTlad Cans, rom misi avtori paskaliseuli logikiT xedavda gansxvavebas naTlad Cans, rom misi avtori paskaliseuli logikiT xedavda gansxvavebas 

maTematikur Semecnebasa da uSualod Semecnebas Soris.maTematikur Semecnebasa da uSualod Semecnebas Soris.
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batoni nikoloz TevzaZe udavod didi mecnieri gaxldaT, magram misT-batoni nikoloz TevzaZe udavod didi mecnieri gaxldaT, magram misT-

vis upirvelesi amocana mainc studenti axalgazrdobis  aRzrda da umaRles vis upirvelesi amocana mainc studenti axalgazrdobis  aRzrda da umaRles 

skolaSi saswavlo procesis reorganizeba, anu reformireba iyo. man pirvelma skolaSi saswavlo procesis reorganizeba, anu reformireba iyo. man pirvelma 

gamijna samecniero-kvleviTi samuSaoebidan samecniero-meToduri samuSaoebi gamijna samecniero-kvleviTi samuSaoebidan samecniero-meToduri samuSaoebi 

da amiT safuZveli Cauyara saqarTveloSi umaRlesi skolis pedagogikis calke da amiT safuZveli Cauyara saqarTveloSi umaRlesi skolis pedagogikis calke 

dargad dafuZnebas.

batonma nikoloz TevzaZem TiTqmis rva aTeuli wlis zRurbls ise mi-batonma nikoloz TevzaZem TiTqmis rva aTeuli wlis zRurbls ise mi-

atana, rom bolomde darCa Tavisi saqmis erTguli, bolomde emsaxura sainJinro atana, rom bolomde darCa Tavisi saqmis erTguli, bolomde emsaxura sainJinro 

kadrebis aRzrdis uwmindes saqmes. gamorCeuli iyo profesor n. TevzaZis leq-kadrebis aRzrdis uwmindes saqmes. gamorCeuli iyo profesor n. TevzaZis leq-

cia. mis leqciebSi unikalurad iyo Serwymuli maRali mecnieruli ganaTleba, cia. mis leqciebSi unikalurad iyo Serwymuli maRali mecnieruli ganaTleba, 

didi pedagogiuri alRo da wigniereba.didi pedagogiuri alRo da wigniereba. batoni nikolozi iyo kacTmoyvare da batoni nikolozi iyo kacTmoyvare da 

principuli, WeSmaritad sazogado moRvawis niWiT dajildoebuli pirovneba.principuli, WeSmaritad sazogado moRvawis niWiT dajildoebuli pirovneba.

gvinda virwmunoT, rom momavali Taoba arasodes daiviwyebs Tavis Rirseul gvinda virwmunoT, rom momavali Taoba arasodes daiviwyebs Tavis Rirseul 

winapars, gaiTavisebs mis namoRvawars da ise aaSenebs momaval saqarTvelos.winapars, gaiTavisebs mis namoRvawars da ise aaSenebs momaval saqarTvelos.

saqarTvelos teqnikuri universitetis reqtorati,

saqarTvelos samTo sazogadoeba,

stu-s samTo-geologiuri fakultetis profesor-

maswavleblebi,

saqarTvelos geodeziuri sazogadoeba,

„samTo Jurnalis“ saredaqcio kolegia
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100

100 weli Sesrulda  wiaRiseulis  sabadoTa damuSavebis cnobili qarTveli 100 weli Sesrulda  wiaRiseulis  sabadoTa damuSavebis cnobili qarTveli 

mecnieris irakli zurabiSvilis dabadebidan.

igi daibada 1918 wels q. TelavSi. 1941 wels man daamTavra saqarTvelos igi daibada 1918 wels q. TelavSi. 1941 wels man daamTavra saqarTvelos 

industriuli institutis samTo fakulteti da mieniWa samTo inJinris industriuli institutis samTo fakulteti da mieniWa samTo inJinris 

kvalifikacia. 1941-1951 wlebSi muSaobda donecis auzis qvanaxSiris SaxtebSi kvalifikacia. 1941-1951 wlebSi muSaobda donecis auzis qvanaxSiris SaxtebSi 

da saqarTvelos ganaTlebis saministros sistemaSi, xolo 1952 wlidan - da saqarTvelos ganaTlebis saministros sistemaSi, xolo 1952 wlidan - 

saqarTvelos mecnierebaTa akademiis liTonisa da samTo saqmis institutSi, saqarTvelos mecnierebaTa akademiis liTonisa da samTo saqmis institutSi, 

sadac man samecniero moRvaweoba daiwyo qarTvel samToel mecnierTa sadac man samecniero moRvaweoba daiwyo qarTvel samToel mecnierTa 

aRiarebuli winamZRolis - akademikos grigol wulukiZis xelmZRvanelobiT. 

mniSvnelovania misi gamokvlevebi manganumis sabadoebis damuSavebis meTodebis mniSvnelovania misi gamokvlevebi manganumis sabadoebis damuSavebis meTodebis 

srulyofisa da maragebis racionaluri aTvisebis sferoSi, romelTa srulyofisa da maragebis racionaluri aTvisebis sferoSi, romelTa 

Sedegebma xeli Seuwyo WiaTuris maRaroebSi madnis mopovebis teqnologiisa Sedegebma xeli Seuwyo WiaTuris maRaroebSi madnis mopovebis teqnologiisa 

da meqanizaciis saSualebebis srulyofas. am kvlevebis ZiriTadi debulebebi da meqanizaciis saSualebebis srulyofas. am kvlevebis ZiriTadi debulebebi 

asaxulia sadoqtoro disertaciaSi, romelic man 1968 wels daicva a. skoCinskis asaxulia sadoqtoro disertaciaSi, romelic man 1968 wels daicva a. skoCinskis 

saxelobis moskovis samTo saqmis institutSi. 1973-1980 wlebSi batoni irakli iyo saxelobis moskovis samTo saqmis institutSi. 1973-1980 wlebSi batoni irakli iyo 

saqarTvelos mecnierebaTa akademiis samTo meqanikis institutis direqtoris saqarTvelos mecnierebaTa akademiis samTo meqanikis institutis direqtoris 

moadgile samecniero nawilSi, xolo 1980-1988 wlebSi -  institutis direqtori. moadgile samecniero nawilSi, xolo 1980-1988 wlebSi -  institutis direqtori. 

man didi wvlili Seitana institutis samecniero potencialis amaRlebaSi, man didi wvlili Seitana institutis samecniero potencialis amaRlebaSi, 

risTvisac 1983 wels igi airCies saqarTvelos mecnierebaTa akademiisa wevr-risTvisac 1983 wels igi airCies saqarTvelos mecnierebaTa akademiisa wevr-

korespondentad.

irakli zurabiSvilis mier SemuSavebulia fenobrivi tipis madneul irakli zurabiSvilis mier SemuSavebulia fenobrivi tipis madneul 

sabadoTa gaxsnisa da momzadebis optimaluri parametrebis gansazRvris sabadoTa gaxsnisa da momzadebis optimaluri parametrebis gansazRvris 

meTodebi, madnis saxesxvaobaTa gancalkevebuli mopovebis xelsayreli xerxebi, meTodebi, madnis saxesxvaobaTa gancalkevebuli mopovebis xelsayreli xerxebi, 

ganmeorebiT damuSavebuli velebis aTvisebis teqnologiuri sqemebi, madnis ganmeorebiT damuSavebuli velebis aTvisebis teqnologiuri sqemebi, madnis 

mopovebis xarisxobrivi maCveneblis amaRlebis gzebi, sawmendi gvirabebis mopovebis xarisxobrivi maCveneblis amaRlebis gzebi, sawmendi gvirabebis 

gamagrebis racionaluri parametrebi. Tavis mowafeebTan erTad man pirvelad gamagrebis racionaluri parametrebi. Tavis mowafeebTan erTad man pirvelad 
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daasabuTa magari madnebis mopovebisas meqanizebuli kompleqsebis gamoyenebis daasabuTa magari madnebis mopovebisas meqanizebuli kompleqsebis gamoyenebis 

teqnikuri SesaZlebloba da ekonomikuri efeqtianoba, riTac faqtobrivad teqnikuri SesaZlebloba da ekonomikuri efeqtianoba, riTac faqtobrivad 

safuZveli Cauyara axal mimarTulebas fenobrivi tipis madneulis sabadoebis safuZveli Cauyara axal mimarTulebas fenobrivi tipis madneulis sabadoebis 

damuSavebis teqnologiaSi. batoni iraklis mecnieruli Rvawlis aRiareba damuSavebis teqnologiaSi. batoni iraklis mecnieruli Rvawlis aRiareba 

iyo isic, rom samTo meqanikis instituti yofil sabWoTa kavSirSi iTvleboda iyo isic, rom samTo meqanikis instituti yofil sabWoTa kavSirSi iTvleboda 

saTavo samecniero organizaciad fenobrivi tipis madneul sabadoTa miwisqveSa saTavo samecniero organizaciad fenobrivi tipis madneul sabadoTa miwisqveSa 

damuSavebis dargSi. batoni iraklis mier SemuSavebuli WiaTuris sabados damuSavebis dargSi. batoni iraklis mier SemuSavebuli WiaTuris sabados 

racionaluri da kompleqsuri aTvisebis debulebebi dResac mniSvnelovani da racionaluri da kompleqsuri aTvisebis debulebebi dResac mniSvnelovani da 

aqtualuria, risTvisac mas 1973 wels miekuTna saqarTvelos saxelmwifo premia risTvisac mas 1973 wels miekuTna saqarTvelos saxelmwifo premia 

mecnierebisa da teqnikis dargSi.

baton iraklis didi Rvawli miuZRvis samTo samecniero kadrebis da baton iraklis didi Rvawli miuZRvis samTo samecniero kadrebis da 

specialistebis momzadebaSi. igi mravali wlis ganmavlobaSi iyo saqarTvelos specialistebis momzadebaSi. igi mravali wlis ganmavlobaSi iyo saqarTvelos 

politeqnikuri institutis sasargeblo wiaRiseulis sabadoTa damuSavebis politeqnikuri institutis sasargeblo wiaRiseulis sabadoTa damuSavebis 

kaTedris profesori. misi xelmZRvanelobiT momzadda 18 sakandidato kaTedris profesori. misi xelmZRvanelobiT momzadda 18 sakandidato 

disertacia. igi iyo WiaTuris sabados racionaluri damuSavebis problemebis disertacia. igi iyo WiaTuris sabados racionaluri damuSavebis problemebis 

sauwyebaTaSoriso komisiis xelmZRvaneli, samecniero-teqnikuri krebulis sauwyebaTaSoriso komisiis xelmZRvaneli, samecniero-teqnikuri krebulis 

„manganumis“ mTavari redaqtori, qarTuli enciklopediis samTo seqciis „manganumis“ mTavari redaqtori, qarTuli enciklopediis samTo seqciis 

saredaqcio kolegiis wevri. gamoqveynebuli aqvs 7  monografia da 150-ze meti saredaqcio kolegiis wevri. gamoqveynebuli aqvs 7  monografia da 150-ze meti 

samecniero naSromi.

irakli zurabiSvils mWidro samecniero da saqmiani urTierTobebi irakli zurabiSvils mWidro samecniero da saqmiani urTierTobebi 

akavSirebda germaniis,  poloneTis,  ukrainis,  ruseTis,  yazaxeTis da sxva qveynebis akavSirebda germaniis,  poloneTis,  ukrainis,  ruseTis,  yazaxeTis da sxva qveynebis 

samTo samecniero wreebTan, sadac igi didi avtoritetiT da pativiscemiT samTo samecniero wreebTan, sadac igi didi avtoritetiT da pativiscemiT 

sargeblobda. 

batoni irakli gardaicvala 1991 wels. misi kolegebi da mowafeebi didi batoni irakli gardaicvala 1991 wels. misi kolegebi da mowafeebi didi 

pativiscemiT igoneben mis saxels,  pirovnebis, romelmac Tavisi maRali adamia-pativiscemiT igoneben mis saxels,  pirovnebis, romelmac Tavisi maRali adamia-

nuri TvisebebiT da uangaro saqmianobiT naTeli xsovna datova.nuri TvisebebiT da uangaro saqmianobiT naTeli xsovna datova.

                             

saqarTvelos samTo sazogadoeba, saqarTvelos samTo sazogadoeba, 

ssip gr. wulukiZis saxelobis

 samTo institutis TanamSromlebi,                                                                 samTo institutis TanamSromlebi,                                                                

                                                                                                                                    „samTo Jurnalis“  saredaqcio kolegia„samTo Jurnalis“  saredaqcio kolegia
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