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1. naxSiris miwisqveSa mopovebis 

teqnologiis Tanamedrove mdgomareoba da 

srulyofis gzebi 

1.1. zogadi debulebebi 

naxSiris mopovebis teqnologiaSi igulisxmeba 

mza produqciis miRebis mizniT drosa da sivrceSi 

gansazRvruli TanamimdevrobiT Sesrulebuli sawar-

moo procesebis erToblioba. 

Sromis process, romelsac gansazRvruli teqno-

logiuri da organizaciuli Sinaarsi aqvs, mimarTu-

lia konkretuli materialuri keTildReobis Sesaq-

mnelad da xasiaTdeba Sromis mTavari sagnis mudmi-

vobiT, sawarmoo procesi ewodeba. 

sawarmoo procesi muSa procesebis erTobliobas 

warmoadgens. 

muSa procesi Tavisi organizaciuli struqturi-

Ta da teqnologiuri SinaarsiT gamorCeuli da naT-

lad gamokveTili muSaobis nawilia (magaliTad, la-

vaSi samagris dayeneba). muSa procesebi, Tavis mxriv, 

iyofa operaciebad. 

operacia samuSao moqmedebaTa erTobliobaa, ro-

melic xasiaTdeba teqnologiuri Sinaarsis erTgva-

rovnobiT, SemsrulebelTa SeucvlelobiT da erTi-

anobiT, samuSao adgiliT, mowyobilobiTa da samu-

Sao samarjviT. operaciebi iyofa: ZiriTad, damxmare 

da mosamzadebel operaciebad. 

ZiriTad operaciebs cvlilebebi Seaqvs formaSi, 

samuSao obieqtis Sromis saganSi, mdebareobasa an 

mdgomareobaSi. isini gansazRvraven Sinaarss da pro-

cesis saboloo mizans. 

4 
 



damxmare operaciebi Tan sdevs ZiriTads, magram 

ar Seaqvs cvlileba formaSi, Sromis sagnis mdeba-

reobasa da mdgomareobaSi (kombainis Semsrulebel 

organoze mWreli kbilanis Secvla, lavis gawmenda 

da sxv.). 

mosamzadebel-damamTavrebeli operaciebi dakav-

Sirebulia cvlis dasawyissa da boloSi an cvlis 

ganmavlobaSi samuSaos damTavrebasTan da gulis-

xmobs samuSao adgilisa da mowyobilobaTa momzade-

bas da alagebas (cvlis miReba da Cabareba, samuSao 

adgilis daTvaliereba da usafrTxo mdgomareobaSi 

moyvana da sxv.). 

SaxtSi naxSiris mopoveba Sedgeba mravali urTi-

erTdakavSirebuli procesisagan, romelTa Sesrule-

bis Tanamimdevroba Saxtis sawarmoo procesebis teq-

nologiur sqemas warmoadgens. 

procesebi, romlebic gansxvavdeba daniSnulebiT, 

meqanizaciis saSualebebiT da Sesrulebis pirobe-

biT, iyofa mTavar da damxmare procesebad. mTavars 

miekuTvneba sawmendi samuSaoebis, amosaRebi velis 

sazRvrebSi da magistralur gvirabebSi transporti-

rebis procesebi, agreTve aweva. damxmare sawarmoo 

procesebs miekuTvneba: mosamzadebeli gvirabebis 

gayvana da Senaxva, ganiaveba, wyalqceva, daSroba, ha-

eris kondicireba da degazacia. 

     Saxtis teqnologiur sqemaSi damxmare procese-

bis raodenoba da maTi xasiaTi ar cvlis teqnolo-

giuri sqemis safuZvlebs. miuxedavad imisa, iqneba 

wyalqcevis sistema centralizebuli (dakavSirebuli 

Wauris ezosTan) Tu saubno (wylis amotumbva Wabur-

RilebSi), mosamzadebeli samuSaoebi Sesruldeba 
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manqanuri Tu burRva-afeTqebiTi xerxiT, teqnologi-

uri sqemis safuZveli adrindeli rCeba. magram cal-

keuli rgolebi teqnologiuri sqemis funqciur xa-

siaTze axdenen sagrZnob gavlenas. magaliTad, gvira-

bebis ganiavebis sistema gavlenas axdens sawmendi 

samuSaoebis warmoebaze, zRudavs naxSiris mongrevis 

intensivobas, cvlis satransporto sistemas ubanze, 

uSvebs an gamoricxavs mongrevis romelime xerxs. ig-

ive SeiZleba iTqvas gvirabebis gayvanaze, kapitalu-

ri da mosamzadebeli gvirabebis samuSao mdgomare-

obaSi Senaxvaze da sxv. 

calkeuli procesebi jgufdeba maTi Sesrulebis 

adgilis an niSnis mixedviT. SeiZleba gamovyoT Sax-

tis sawarmoo procesebis sami done (nax. 1.1). 

pirvel dones warmoadgens amosaRebi veli, sa-

dac mTavari procesebia sawmendi samuSaoebi da 

transportireba. damxmare procesebia gvirabebis gay-

vana da Senaxva, agreTve maTi ganiaveba da daSroba. 

meore dones warmoadgens magistraluri gvirabe-

bi, Wauris ezoebi da Waurebi. aq mTavar procesad 

iTvleba daxril da horizontalur gvirabebSi da 

Wauris ezoSi transportireba da aweva. damxmare op-

eraciebs miekuTvneba wyalqceva, ganiaveba da gvira-

bebis remonti. 

mesame dones warmoadgens Saxtis zedapiri, sa-

dac mTavar procesebad iTvleba qanis transporti-

reba da procesebi sasawyobo meurneobaSi. 

sawarmoo procesebis teqnologiuri sqemebi SeiZ- 

leba icvlebodes  rogorc samTo-geologiuri piro- 

bebis, ise meqanizaciis saSualebebis Secvlisas. 
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nax. 1.1. SaxtSi Sesrulebuli procesebis sqema 
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amoRebisa da gamagrebis xerxebis kombinaciasTan 

damokidebulebiT, sawarmoo procesebis teqnologiu-

ri sqema sawmend sangrevSi sxvadasxva iqneba. kidev 

ufro mravalsaxovania procesebis SesaZlo Sexameba, 

Tu maT ganvixilavT amosaReb velSi an mTlianad 

SaxtSi gamoyenebis TvalsazrisiT. 

samTo-geologiuri pirobebisagan damokidebule-

biT icvleba rogorc mTavari, ise damxmare procese-

bis Sesrulebis xerxebi da saSualebani.  amasTan 

erTad icvleba maTi Sesrulebis Sromatevadoba. 

 

1.2. naxSiris SaxtebSi sawarmoo procesebis teq-
nologiis gaumjobesebis ZiriTadi principebi 

 

ganviTarebis Tanamedrove etapze SaxtebSi sawar-

moo procesebis teqnologiis srulyofa xasiaTdeba 

Semdegi principebiT: 

_ samTo samuSaoebis intensifikaciiTa da koncen-

traciiT; 

_ operaciebis ricxvis SemcirebiT; 

_ mTeli samTo sawarmos _ Saxtis muSaobaSi cal-

keuli teqnologiuri procesebis nakadurobisa da 

riTmulobis uzrunvelyofiT; 

_ samuSaoTa usafrTxoebis amaRlebiT; 

_ teqnologiuri kompleqsis ekonomikurobis amaR-

lebiT. 

samTo samuSaoebis intensifikaciaSi igulisxmeba 

teqnologiur da organizaciul RonisZiebaTa kom-

pleqsi, romelic mimarTulia saSaxto velSi erTi 

sawmendi sangrevidan, amisaRebi velidan, panelidan, 

frTidan an fenidan drois erTeulSi (dRe-Rame, Tve, 
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weli) mopovebis gazrdisaTvis. sawmendi samuSaoebis 

intensivoba ganisazRvreba gamosaxulebiT: 

saw.s

S
saw.s L

Ai = , 

sadac AS Saxtis sawarmoo simZlavrea drois erTe-

ulSi, t; 

 Lsaw.s _ drois imave erTeulSi sawmendi sangrevebis 

xazis saSualo moqmedi sigrZe, m.                 

  satransporto samuSaoTa intensiuroba gamoisaxeba 

gvs

S
tr

.L
Ai = , 

sadac Ls.gv _ sazidi gvirabebis saSualo dinamikuri        

sigrZea. 

amrigad, sawmendi samuSaoebis intensiuroba Se-

iZleba gavzardoT mopovebis zrdis xarjze, sawmen-

di sangrevebis xazis mudmivi sigrZis dros, xolo 

satransporto samuSaoTa intensiuroba _ mopovebis 

zrdis xarjze sazidi gvirabebis mudmivi sigrZis 

dros. 

samTo samuSaoTa koncentracia _ es aris cal-

keul sawarmoebSi an maT rgolebSi margi wiaRise-

ulis mopovebis Tavmoyra drosa (mompovebel cvla-

Ta raodenobis da samuSao saaTebis Semcireba) da 

sivrceSi (sawarmoo erTeulebis _ amosaRebi ubnebis, 

sawmendi sangrevebisa da sxvaTa raodenobis Semci-

reba). 

qvanaxSiris mrewvelobaSi samTo samuSaoTa kon-

centraciis ZiriTadi meTodia maTi ufro msxvil 

Saxtebze, Saxtis SigniT SezRuduli raodenobis ub-

nebze an sangrevze Tavmoyra. 
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koncentracia xasiaTdeba datvirTvis gadidebiT 

(drois erTeulSi mopoveba) sawmend sangrevze, amos-

aReb velze, fenaze, daxril gvirabze. 

samTo samuSaoTa sivrcobrivi koncentraciis 

maCvenebeli SeiZleba gamoisaxos fardobiT: 

gv

aw.s

siv

.s

s

L
L

i = . 

koncentraciasa da intensiurobas Soris arse-

bobs Semdegi damokidebuleba: damuSavebis intensi-

urobis zrda, e. i. sxva Tanabar pirobebSi mopovebis 

zrda drois erTeulSi iwvevs koncentraciis zrdas. 

magaliTad, sabremsbergo velSi samuSaoTa koncen-

traciis zrda SeiZleba miRweul iqnas rogorc sa-

muSaoTa intensifikaciiT (sawmendi sangrevis winwa-

wevis siCqaris zrda), ise sangrevis ricxvis gazr-

diT. maSasadame, intensifikacia SeiZleba ganvixi 

loT rogorc koncentraciis miRwevis erT-erTi sa-

Sualeba. 

    samTo samuSaoTa intensifikacia da koncentra-

cia SeiZleba miRweul iqnas: 

_ axali, ufro efeqturi teqnikis da teqnolo-

giis SeqmniT; 

_ arsebuli samTo-mompovebeli da samTo-sat-

ransporto manqanebisa da meqanizmebis gamoyenebis 

gaumjobesebiT; 

_ samTo samuSaoebis intensifikaciisa da kon-

centraciis SemzRudavi samTo-geologiuri faqtore-

bis gavlenis SemcirebiT; 

_ arsebuli manqanebisa da meqanizmebis tipebis 

saimedoobisa da xangrZlivobis gazrdiT; 

10 
 



_ Sromis organizaciis srulyofiT. 

samTo samuSaoTa Tanamedrove teqnologia unda 

emyarebodes teqnologiur sqemas minimaluri proce-

sebiT da operaciebiT. 

didi  raodenobis  da Tavis xasiaTis mixedviT 

sxvadasxva operaciebisa da  procesebis Sesrulebis 

damaxasiaTebel magaliTs warmoadgens naxSiris mo-

povebis teqnologia damreci fenebis grZel sawmend 

sangrevebSi, farTopirmodebiani kombainebis gamoye-

nebiT. am SemTxvevaSi sruldeba Semdegi ZiriTadi 

procesebi: kombainiT naxSiris mongreva da misi day-

ra (gadmoyra) sangrevis konveierze; sangrevis gaswv-

riv naxSiris transportireba; sangrevispira sivrcis 

gamagreba, Weris marTva. Tavis mxriv, TiToeuli Ca-

moTvlili procesi Sedgeba sakmao raodenobis ope-

raciebisagan. magaliTad, naxSiris mongreva Seicavs 

Semdeg ZiriTad operaciebs: waloSi kombainis baris 

SeWra; sakuTriv amoReba kombainis qvevidan zeviT 

moZraobis dros; lavis gamoyelvis damTavrebis Sem-

deg baris gamoReba da kombainis momzadeba lavaSi 

samanevro siCqariT daSvebisaTvis; kombainis trans-

portireba lavis gaswvriv sawyis mdgomareobamde; 

kombainis mWreli jaWvis kbilanebis Secvla. ZiriTa-

di operaciebi Sedgeba didi raodenobis wvrilmani 

operaciebisagan. aseT pirobebSi saWiroa sxvadasxva 

saxis manqanebis, meqanizmebisa da instrumentebis 

mniSvnelovani raodenoba. 

sakmaod mcire procesebi da operaciebi srul-

deba sawmend sangrevebSi, rodesac teqnologiuri 

sqema meqanizebuli kompleqsebis gamoyenebiT xorci-

eldeba; kerZod, am SemTxvevaSi sruliad gamoricxu- 
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lia iseTi procesi, rogoricaa Weris marTva. 

maRali da myari teqnikur-ekonomikuri maCveneb-

lebis misaRwevad erT-erTi aucilebeli teqnolo-

giuri moTxovnaTagania samTo sawarmos ritmuloba. 

ritmuloba _ es sawarmoo davalebebis Sesrulebis 

dros eqspluataciis winaswar mocemuli reJimebis 

mkacri dacvaa. 

ritmulobis mniSvneloba Zlier izrdeba samTo 

sawarmos intensifikaciis da koncentraciis pirobeb-

Si. ritmuloba kompleqsur-meqanizebuli da avtoma-

tizebuli sistemebis organul Taviseburebas war-

moadgens. Tanamedrove msxvili samTo sawarmos nor-

maluri muSaoba, romelic aRWurvilia urTulesi 

kompleqsebiT, agregatebiTa da regulirebis avtoma-

turi sistemebiT, warmoudgenelia maTi ritmuli mu-

Saobis gareSe. 

uwyveti moqmedebis meqanizebuli kompleqsebiT 

naxSiris mopoveba ganapirobebs warmoebis nakadur 

organizaciaze gadasvlas da xasiaTdeba ZiriTadi 

da damxmare procesebisa da operaciebis droSi Ses-

rulebis SeTavsebiT. 

ritmuloba da nakaduroba sawarmos kompleqsuri 

meqanizaciis ganxorcielebis aucilebeli pirobaa. 

 

2. naxSiris fenisa da gverdiTi qanebis                        

teqnologiuri daxasiaTeba 

2.1. masivis daZvra naxSiris amoRebis dros 
 

sawmendi samuSaoebi iwvevs Weris qanebis de-

formacias, rac vlindeba Camoqcevisa da rRvevis sa-

xiT, napralebis warmoqmniT da mTlianobis daur-
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Rvevlad daSvebiT. gamomuSavebuli sivrcis didi 

zomebis SemTxvevaSi Zvris procesi zedapiramde aR-

wevs. Tavdapirvelad fenis uSualo WerSi mdebare 

qanebi iwyeben CamoSlas, xolo Semdeg, naxSiris am-

oRebis frontis zrdasTan erTad, xdeba Weris zem-

debare qanebis SreTa gadatexa. 

gamomuSavebuli sivrcis zeviT, qvemodan gamomu-

Savebul sizrqeSi SeiZleba gamovyoT sami zona, 

romlebic xasiaTdeba qanebis rRvevadobis sxvadas-

xva xarisxiT: Camoqceva, gaRunva Sreebis mTlianobis 

darRveviT bzarebis saxiT da mdovre gaRunva Sreeb-

is mTlianobis daurRvevlad. 

Camoqcevis zonaSi qanebis calkeuli natexebisa 

da blokebis aramwyobri Zvra sawmendi sangrevis 

winwawevasTan erTad periodulad meordeba, didi ga-

SiSvlebuli farTobis SemTxvevaSi am zonis simaR-

le fenis 2-4-jeradi sisqis tolia. Weris marTvisas, 

gamomuSavebuli sivrcis mTliani vsebiT, Camoqcevis 

zona SeiZleba ar warmoiqmnas. qanebis ZvrasTan er 

Tad masivSi Zabvebis gadanawileba xdeba gazrdili 

(sayrdeni) da Semcirebuli (gantvirTvis) wnevis zo-

nebis warmoSobiT. daZabulobis gazrda ganpirobebu-

lia gvirabis zeviT mdebare qanebis Sreebis dakide-

biT da dakidebuli qanebis nawili wonis xeluxle-

bel masivze gadacemiT. 

qanebis Sreebi samTo wnevisagan ganitvirTeba 

sawmendi gvirabis zeviT da qveviT. 

qanebis Sreebis deformaciis xasiaTisa da 

Zvris gamomwvevi mizezebis mixedviT qvevidan gamomu-

Savebul sizrqeSi SeiZleba gamovyoT sami damaxasi-

aTebeli zona (nax. 2.1): I. mTliani Zvris (gantvir-
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Tvis); II a, II b _ udidesi Cazneqis; III a, III b _ qane-

bis kumSvis (sayrdeni wnevis). 

 
nax. 2.1. qanebis daZvris sqema sawmendi amoRebisas 

 

I zona SemoisazRvreba xazebiT, romlebic gata-

rebulia gvirabis sazRvridan ф1 da ф2 sruli Zvris 

kuTxeebiT, magram gamomuSavebuli fenis axlos am 

zonis konturi ar aRwevs gvirabis sazRvramde. am 

aris sazRvrebSi imyofeba Camoqcevis zona 4. СОД ub-
anze Zvris damTavrebis Semdeg qanebi ikaveben pirve-

ladi (sawyisi) mdgomareobis paralelur mdgomare-

obas. 

sayrdeni wnevis  III a da III b zonebi qvevidan 

gamomuSavebuli masivis ЛБ da МЗ Zvris sazRvridan, 
gvirabis sazRvrebidan gatarebul ВГ da ЕК xazebam-
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de vrceldeba. mTliani Zvrisa da sayrdeni wnevis 

zonebs Soris qanebis udidesi Cazneqis II a da II b 

zonebia ganlagebuli. 

fenis sagebi gverdis qanebSi iqmneba sayrdeni 

wnevis IV a da IV b, gantvirTvis VI da araTanabari 

awevis V a da V b zonebi. 

sayrdeni wnevis zonebSi qanebi ikumSeba (epiura 

1), xolo gantvirTvis zonaSi farTovdeba gvirabis 

mxares (epiura 2). CamoTvlili zonebis gare Semom-

vlebi samTo gvirabis gavlenis АЛБИЗМЖ konturs 
qmnis. fenis zeviT, sawmendi gvirabis gavlenis saz-

RvrebSi mdebare masivis nawils qvedamuSavebuli, 

xolo fenis qvedas _ zedamuSavebuli ewodeba. amis 

Sesabamisad, asxvaveben, magaliTad, gantvirTvis zo-

nebs qvedamuSavebisa da zedamuSavebisas. 

2.2. masivis qanebis ZiriTadi teqnologiuri Tvisebebi 

 

sawmendi amoRebis dros qanebis masivis Zvra da 

misi Tanmxlebi fizikuri procesebi, masivis qcevis 

damaxasiaTebeli, mravali faqtoris rTuli urTier-

TdamokidebulebiT ganpirobebuli da mniSvnelovna-

daa damokidebuli samuSaoebis warmoebis teqnolo-

giaze. erTi da igive samTo masivi SesaZlebelia 

sxvadasxvagvarad moiqces fenebis grZeli an mokle 

sangrevebiT gamomuSavebisas, farTopirmodebiani da 

viwropirmodebiani amoRebisas, sawmendi sangrevebis 

winwawevis sxvadasxva siCqarisa da Weris marTvis 

sxvadasxva xerxebis dros da a. S. 

samTo samuSaoebis zemoqmedebiT gamowveul qa-

nebis masivis TvisebaTa erTobliobas, romlebic gan-
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sazRvraven masivis qcevas, teqnologiuri Tvisebebi 

ewodeba. maT Soris ZiriTadia: mdgradoba, Sreobri-

oba, napralovneba, Camoqcevadoba da marTvadoba. 

masivis sxvadasxva teqnologiur TvisebaTa Se-

xameba uaRresad mravalmxrivia da isini samuSaoTa 

teqnologiis SerCevas da maT efeqtianobas gansaz-

Rvraven. 

 

2.3. masivis qanebis Sreobrioba da struqtura 

naxSiris fenis mimarT gverdiTi qanebis calke-

uli Sreebis ganlagebisa da maTi Camoqcevisa da 

Zvris unaris mixedviT ganasxvaveben cru, uSualo da 

ZiriTad Wers da cru, uSualo da ZiriTad iataks. 

adviladCamoqcevad umniSvnelo sisqis fuWi qa-

nis Sres (0,5_0,6 metramde), romelic uSualod naxSi-

ris Tavzea ganlagebuli, cru Weri ewodeba. rogorc 

wesi, cru Weri Camoingreva naxSiris amoRebisTanave, 

an misi CamongrevisaTvis mcire droa saWiro. 

uSualo Weri ewodeba naxSiris fenis zemoT 

ganlagebuli fuWi qanis wyebas, romelic advilad 

Camoingreva sangrevidan garkveul manZilze sangre-

vispira samagris moxsnisa da dasajdomi samagris ga-

dataniT gamowveuli mcire gaSiSvlebis Semdeg. uSu-

alo Weris sisqe gamomuSavebul sivrceSi sistematu-

rad Camoqcevadi qanis sisqiT ganisazRvreba. 

ZiriTad Wers uSualo Weris zeviT ganlagebul 

magari qanebis wyebas uwodeben. ZiriTadi Weris qa-

nebs SeuZliaT SeinarCunon simdgrade did farTob-

ze maTi gaSiSvlebis SemTxvevaSi. isini uSualo We-

ris Camongrevidan drois CamorCeniT Camoiqceva. 
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cru iataki ewodeba fenis qveviT uSualod gan-

lagebul adviladngrevad 0,3_0,4 m-mde sisqis sust 

qanebs. 

uSualo iataki ewodeba fuWi qanebis wyebas, 

romlebic ganlagebulia fenis qveS. uSualo iatakis 

TvisebebTanaa dakavSirebuli burcvadoba (amobur-

cva), cicabo fenebis dros maTi dacureba, agreTve 

maTSi samagris Cawneva. 

uSualo iatakis qveS ganlagebul fuWi qanis 

wyebas ZiriTadi iataki ewodeba. 

cru Weri Cveulebriv naxSirovani da susti Ti-

xovani fiqlebiTaa warmodgenili. uSualo Weri 

xSir SemTxvevaSi qvanaxSiriani Tixovani qviSaqviT 

da Tixovani fiqlebiT aris warmodgenili, xolo Zi-

riTadi Weri _ kirqvebiT da qviSaqvebiT, iSviaTad _ 

magari Tixovani fiqlebiT. 

sawmend sangrevSi qanebis mdgradoba da Camoq-

cevis xasiaTi didad aris damokidebuli qanebis gan-

Srevebis unarze; amasTan, didi mniSvneloba aqvs im 

damoukidebel SreTa sisqes, razedac  qanebis gan-

Sreveba xdeba. rac ufro sustia SreTa Soris kavSi-

ri da rac ufro Txelia Sreebi, miT advilad da 

mcire ubnebad xdeba maTi Camoqceva. rac ufro sqe-

lia Sreebi, razedac fuWi qanis ganSreveba xdeba, 

miT Znelad Caizniqebada did ubnebad (lodebad) Ca-

moiqceva. 

2.4. samTo qanebis napralovneba 

 

warmoSobis mxriv napralebi iyofa:  

_ endogenur _ romelic miiReba diagenezis 

procesSi misi gawyvetisa da nivTierebaTa dawevis 
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Sedegad, da egzogenur _ bunebrivad Camoyalibebuli 

masivis teqtonikuri procesebis zemoqmedebis Sede-

gad wonasworobis darRveviT miRebul napralebad; 

_ samTo wnevebiT miRebul napralebad, rome-

lic miwis qerqSi adamianis teqnologiuri moqmede-

biT samTo samuSaoebis farTo frontiT warmoebiTa 

da masivis bunebrivi mdgomareobis darRveviTaa gan-

pirobebuli. 

gvirabebSi qanebis mdgradoba mniSvnelovnadaa 

damokidebuli napralovnebaze. kirqvebSi napralebs 

Soris dacileba 2-10-jer aRemateba fenobrivi gana-

wevrebis sisqes. wvrilmarcvlovan qviSaqvebSi Sem-

Txvevebis 78%-Si napralebs Soris manZili 1-3-jer 

aRemateba fenobrivi ganawevrebis sisqes, xolo Sem-

Txvevebis 20%-Si _ 3-10-jer. msxvilmarcvlovan qvi-

SaqvebSi 92% SemTxvevaSi napralebs Soris dacileba 

1-3-jer aRemateba fenobrivi ganSrevebis sisqes. fiq-

lebriv qviSaqvebSi xSir SemTxvevaSi napralebs So-

ris manZili Sris sisqes uaxlovdeba. yvelaze meti 

napralovnebiT Tixovani qanebi xasiaTdeba. 

napralebi sigrZiT da gaxsnis siganiT xasiaT-

deba. 0,5 mm siganiT gaxsnis SemTxvevaSi napralebs 

uwodeben bewviseburs, 2 mm-mde siganis SemTxvevaSi _ 

Zalze Txels, 2-10 mm siganis SemTxvevaSi _ milimet-

riseburs, 10-100 mm-mde _ santimetruls da 100-dan 

1000 mm-mde _ decimetruls. 

bunebrivia, qanebis mdgradoba damokidebulia 

napralebis sixSireze, romelic ganisazRvreba 1 m-ze 

napralebis raodenobiT. 

napralovnebis xarisxis mixedviT arCeven Semde-

gi saxis qanebs: 
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_ unapralo;  

_ sustnapralovani _ napralebis erTi siste-

miT, maT Soris 1 m-ze meti manZiliT; 

_ saSualonapralovani _ urTierTgadamkveTi 

ori sistemis napralebiT, maT Soris erT metrze me-

ti manZiliT; 

_ Zliernapralovani _ urTierTgadamkveTi ram-

denime sistemiani napralebiT, maTi ganlagebis saSu-

alo sixSiriT 0,5 m-mde; 

_ Zalze Zliernapralovani _ urTierTgadamkve-

Ti ramdenime sistemiani napralebiT, erTimeorisagan 

0,2-ze naklebi manZilis ganlagebiT. 

sawmendi sangrevis Weris qanebis mdgradoba um-

ravles SemTxvevaSi damokidebulia kuTxeze, romel-

sac Seadgens sawmendi sangrevis xazi ZiriTadi nap-

ralianobis mimarTulebasTan. am kuTxes Sexvedris 

kuTxes uwodeben. Weris Semcveli erTi da igive qane-

bi, Sexvedris kuTxis sidideze damokidebulebiT, Se-

iZleba iyos mdgradi an aramdgradi. es aixsneba im-

iT,  rom  Weris qanebis Zvra, pirvel rigSi, ukve  

arsebuli napralebiT xdeba. 

ZiriTadi Tandayolili napralovnebis napra-

lebs uryevi mimarTuleba aqvT da ganlagebuli ari-

an paralelurad, amitom isini qanebs hyofen bloke-

bad, romlebic xelsayrel pirobebSi Tavisuflad 

scildeba erTmaneTs. sawmendi sangrevis xazisa da 

ZiriTadi napralovnebis mimarTulebis damTxvevis 

SemTxvevaSi qanebis blokebi sangrevis gaswvriv la-

vis mTel sigrZeze arisCamokidebuli da mTeli Tavi-

anTi woniT awvebasamagrs. 
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2.5. gaSiSvlebuli samTo qanebis mdgradoba 

 

qanebis Tvisebas _ samTo samuSaoebis warmoebis 

dros Seqmnas mdgradi gaSiSvleba _ mdgradoba ew-

odeba. qanis masivis gaumagrebeli ubani, sadac sa-

warmoo pirobebisaTvis saWiro drois farglebSi ar 

warmoebs qanis Camoqceva an Camocureba, xolo gaSiS-

vlebuli zedapiris an misi nawilis gadaadgileba 

dasaSvebs sazRvrebs ar scildeba, mdgrad mdgomare-

obad iwodeba. 

Weris qanebis mdgradobis klasifikacia 

Weris klasi mdgradobis daxasiaTeba 

aramdgradi 

samagris gamoyenebis 

gareSe ar iZleva mdgrad 

gaSiSvlebas, sangrevis 

gadaadgilebasTan erTad 

Camoingreva  

sustad mdgradi 

sangrevispira zoli 1 m 

siganiT mdgradia 2-3 

saaTis ganmavlobaSi 

saSualod mdgradi 

sangrevispira zoli 2 

metramde siganiT 

mdgradia erTi dRe-Rame 

mdgradi 

sangrevispira zoli 2 

metramde siganiT 

xangrZlivad mdgradia 2 

dRe-Ramemde 

Zalze mdgradi 

sangrevispira 5-6 m siganis 

zoli xangrZlivad 

mdgradia 
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qanebis mdgradoba ganisazRvreba maTi unariT _ 

gaSiSvlebis SemTxvevaSi ar Camoingres sakuTari wo-

nisa da gaSiSvlebis axlos arsebuli Sinagani Zabve-

bis gamo. 

ganasxvaveben gaSiSvlebis vadian da xangrZliv 

mdgradobas. 

Weris mdgomareobaze didadaa damokidebuli 

fenis warmatebiT gamomuSaveba, sanagrebis tipisa da 

konstruqciis da Weris marTvis xerxis SerCeva. 

 

2.6. naxSiris fenebis Weris Camoqcevadoba 

 

Weris qanebs Camoqcevis mimarT sxvadasxva mid-

rekileba aqvs. mTliani CamoqceviT Weris marTvis 

dros asxvaveben pirvel, pirvelad Camoqcevas da me-

oreul Camoqcevas. pirveli Camoqceva gamkveTidan 

sawmendi sangrevis gadaadgilebis Semdeg xdeba. qa-

nis Tvisebebze damokidebulebiT, oTxive mxridan 

naxSirze dayrdnobiT Weri SeiZleba didi xnis gan-

mavlobaSi ar Camoiqces. zogjer is Camoqcevas iw-

yebs gamkveTidan mxolod 50-80 m daSorebiT. amitom 

Weris magari qanebis Camoqceva afeTqebiTi samuSaoeb-

is saSualebiT xdeba. 

pirveli Camoqcevis Semdeg, sawmendi sangrevis 

gadaadgilebis kvaldakval, awarmoeben uSualo We-

ris regularul Camoqcevas, romelsac pirvelad Ca-

moqcevas uwodeben. 

ZiriTadi Weris qanebi xSirad konsolur file-

badaa dakidebuli. sawmendi sangrevis gadaadgilebis 

mixedviT konsoluri filis zomebi izrdeba da erT 
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momentSi is Camoiqceva. ZiriTadi Weris konsoluri 

filis Camoqcevas meoreul Camoqcevas uwodeben. 

meoreul Camoqceva SesaZlebelia sruliad ga-

moiricxos, Tu uSualo Weris Camoqceuli qanebi 

mTlianad Seavsebs gamomuSavebul sivrces. Tu gamo-

muSavebuli sivrce mTlianad ar aris Sevsebuli, ma-

Sin ZiriTadi Weris Camoqcevis intensivoba imdenad 

naklebia, ramdenadac metia uSualo Weris Camosaqce-

vi qanebis da fenis sisqeTa fardoba. 

meoreul Camoqcevis dros (axlad gaSvebul la-

vaSi) gamohyofen ZiriTadi Weris pirvel dawevas. am 

dros dros ZiriTadi Weris gaSiSvlebis farTobi 

metia, vidre Semdgomi perioduli Camoqcevis dros. 

amis gamo, ZiriTadi Weris pirveli Camoqcevis dros 

viTardeba mniSvnelovani samTo wneva, romelic nawi-

lobriv naxSiris sangrevs da samagrs gadaecema. 

sawmend sangrevSi Weris qanebis Camoqcevis pro-

cesis ganviTarebis xasiaTi da Tanamimdevroba dana-

leqi qanebis struqturuli TaviseburebiT da meqani-

kuri TvisebebiT ganisazRvreba. 

 

2.7. naxSiris fenis rogorc ngrevis                                             

(rRvevis) obieqtis Tvisebebi 

 

naxSiris mongrevis xerxebisa da saSualebebis 

arCeva mniSvnelovnad gansazRvravs sawmend sangrev-

Si amoRebis teqnologias. mongrevis saSualebebis 

arCevaze mniSvnelovan gavlenas axdens naxSiris Tvi-

sebebi. 

naxSiris Tvisebebs rRvevis konkretuli proce-

sebis mixedviT afaseben. mongrevis meqanikuri xerxis 
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SemTxvevaSi, mniSvnelovania vicodeT naxSiris meqa-

nikuri Tvisebebis maCveneblebsa da ngrevis procesis 

maxasiaTeblebs Soris kavSiri. ngrevis procesis da-

xasiaTebisaTvis iyeneben ngrevisadmi naxSiris wina-

Robas, romelic gulisxmobs naxSiris unars, wina-

aRmdegoba gauwios sxvadasxva saxis meqanikur zemoq-

medebas. naxSiris unars, win aRudges Wris zemoqme-

debas, Wrisadmi winaRoba ewodeba. 

ngrevisadmi naxSiris winaRoba damokidebulia 

bunebriv _ naxSiris damaxasiaTebeli Tvisebebis gan-

msazRvrel _ da samTo-teqnikur _ mopovebis momen-

tSi masivSi naxSiris mdgomareobis ganmsazRvrel _ 

faqtorebze. 

bunebrivi faqtorebidan naxSiris meqanikur Tvi-

sebebze gavlenas axdenen: petrografiuli agebuleba, 

metamorfulobis xarisxi, naxSiris napralovneba, 

fuWi qanisa da magari mineralebis CanarTebis arse-

boba, naxSiris fenis Cawolis siRrme, misi sisqe da 

agebuleba, gverdiTi qanebis agebuleba da Tvisebebi 

da a. S. samTo-teqnikur faqtorebs, romlebic dakav-

Sirebulia samTo samuSaoebis warmoebasTan, miekuT-

vna: sangrevispira sivrcis sigane; sangrevis samagris 

tipi, simWidrove da sixiste, Weris marTvis xerxi; 

sangrevis winwawevis siCqare; sawarmoo procesebis 

warmoebis xerxi; sangrevis gaSiSvlebis dro; amoR-

ebis (mongrevis) mimarTuleba da sxv. 

aq ganvixilavT bunebrivi faqtorebis gavlenas, 

xolo samTo-teqnikuri faqtorebis gavlenas Sevexe-

biT qveviT. 

metamorfulobis xarisxi naxSirebis xarisxob-

rivi sxvadasxvaobisa da maTi meqanikuri Tvisebebis 
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ganmsazRvrelia. rRvevis mimarT meti winaaRmdegobiT 

xasiaTdeba metamorfulobis adrindeli stadiis nax-

Sirebi (maTi mniSvnelovani siblantis gamo) da ma-

Ralmetamorfuli antracitebi (gamoirCeva maRali 

simagriT). 

rRvevisadmi naxSiris winaRobaze mniSvnelovan 

gavlenas axdens endogenuri warmoSobis napraliano-

ba. 

endogenuri napralebi Cveulebriv warmoSobs 

or urTierTperpendikularul, did ubnebze gavrce-

lebul sistemebs, romelTagan TiToeuli, Tavis 

mxriv, daSrevebis sibrtyis mimarT perpendikularu-

lia. maTgan, erTs ZiriTads uwodeben, meores _ tor-

suls. ZiriTadi sistema fenebis ganvrcobis parale-

luria, xolo torsuli _ fenebis daqanebis xazisa. 

orive sistemas klivaJi ewodeba. mTavari klivaJuri 

napralebis garda, rig SemTxvevaSi, naklebad gamok-

veTili, meorexarisxovani napralebis sistema ewode-

ba. 

klivaJuri napralebis arseboba amcirebs rRve-

visadmi naxSiris winaRobas. amasTan erTad, arsebiTi 

mniSvneloba aqvs, mTavari klivaJuri napralebis mi-

marT, mWreli instrumentebis orientacias. eqsperi-

mentebi gviCveneben, rom naxSiri efeqturad ingreva 

mTavari napralebis mimarT 450 kuTxiT Wris dros. 

egzogenuri napralebi warmoiSoba ukve formi-

rebuli da pirvelad napralebad dayofili qanebis 

masivSi da mas hkveTen gavrcelebis jvaredinad sxva-

dasxva formis did nawilebad. 

rRvevisadmi naxSiris winaRoba damokidebulia 

agreTve naxSiris fenis agebulebaze. asxvaveben nax-
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Siris fenebs: erTgvarovani agebulebis sufTa naxSi-

riT; naxSiris Wrisadmi winaRobis Tanazomadi _ fu-

Wi qanis CanarTebiani; magari fuWi qanis Sreebiani; 

wvriladdaqucmacebuli magari CanarTebiani naxSire-

bi; konsolidirebuli, msxvili magari CanarTebiani 

(linzebi, kaWari, riyis qva); rTuli agebulebis, rom-

lebic Seicaven SuaSreebs da magar CanarTebs. 

fenis daZabul mdgomareobaze garkveul gavle-

nas axdens ganlagebis siRrme. H-is zrdiT masivis 

daZabuloba izrdeba, rac, erTi mxriv, forianobis 

Semcirebas, xolo, meore mxriv, sayrdeni wnevis ga-

didebas iwvevs. amasTan erTad, magaliTad, doneckis 

auzis pirobebSi Wrisadmi naxSiris winaRoba A mcir-

deba siRrmis 400_600 metramde gazrdisas (nax. 2.2). 

magram aseTi damokidebuleba yvela SemTxvevaSi ar 

SeimCneva. Tu Weri warmodgenilia susti qanebiT da 

sayrdeni wneva didi ar aris, forianobis Semcirebis 

gavlena SesaZlebelia Warbobdes da maSin garkveul 

siRrmemde Wrisadmi naxSiris winaRoba izrdeba. 

 
nax. 2.2. ganlagebis siRrmisagan damokidebulebiT                                          

naxSiris Wrisadmi winaRobis cvalebadoba donauzSi:                                               

a. antracitebi; b. Г markis naxSirebi 
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qanebis Tvisebebi gavlenas axdenen Weris dawe-

vis (Camowevis) xasiaTsa da sidideze. samTo samuSao-

ebis warmoebis dros Weris dawevas Tan axlavs fe-

nis deformacia. Weris mniSvnelovnad dawevis Sem-

TxvevaSi ngrevisadmi (rRvevisadmi) naxSiris winaRo-

ba mcirdeba. sangrevidan Tanabari manZilebis dros 

Weris qanebis maqsimaluri dawevis sidide I da II 

klasis qanebSi, xolo minimaluri _ III klasis qaneb-

Si SeimCneva. 

WerSi III klasis qanebis ganlagebis SemTxvevaSi 

rRvevisadmi naxSiris winaRoba 5-15%-iT metia, vidre 

I da II klasis Weris dros. 

fenis sisqe mniSvnelovan gavlenas axdens nax-

Siris meqanikur Tvisebebze. sisqis zrdiT naxSiris 

winaRoba Wris mimarT mcirdeba. 

 
2.8. naxSiris gamownexis zona da misi gansazRvra 

 

gvirabis gayvanamde naxSiris fenaSi normaluri 

daZabuloba am fenis mimdebare qanebiT gamowveuli 

wnevis tolia. gvirabis gayvanis Sedegad xdeba daZa-

bulobis gadanawileba. normaluri drekadi Zabvebis 

ganawileba aisaxeba ganvrcobiT mimarTuli monoto-

nuri klebadobis mrudebiT (nax. 2.3). sangrevis napir-

ze maqsimaluri Zabvebis koncentracia b zonaSi iw-
vevs naxSiris nawilobriv Camongrevas da misi mTli-

anobis darRvevas. samTo samuSaoebis warmoebiT ga-

mowveul sangreviswina zonaSi naxSiris mTlianobis 

darRvevas gamownexa ewodeba. 
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nax. 2.3. naxSiris fenis nawiburis daZabul-

deformirebuli mdgomareobis gansazRvrisaTvis (v. 

gmoSinskis mixedviT) 

 

 
nax. 2.4. fenis daZabuli mdgomareobis cvalebadobis                                  

gaangariSebis sqema zRvruli wonasworobis zonaSi 

 

naxSiris rRvevis gamo normaluri Zabva σy gvi-

rabis midamoebSi ecema, vinaidan nawilobriv daS-
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lil naxSirs unari aqvs miiRos ufro mcire datvir-

Tva, vidre daurRvevels. gaSiSvlebis xazis mimarT 

sayrdeni wnevis Sedegebis Semkrebi epiura ori gan-

Stoebisagan Sedgeba: darRveuli fenis zonaSi _ 

zrdadi σy6  da klebadi σy _ fenis drekadi deforma-

ciis zonaSi sayrdeni wnevis centrSi damaxasiaTebe-

li maqsimumiT. 

rRvevis zonaSi σy6 Zabvis gansazRvrisaTvis dav-

weroT zRvruli wonasworobis gantoleba, romelis 

misaRebia sangrevis napiridan x manZilze daSorebu-

li dx raRac elementisaTvis (nax. 2.4). gvirabis mxa-

res moqmedebs qanebis gverdiTi wnevis Zala 







 − dx

x
m x

x δ
δσ

σ 6
6 , romelicisadgilebasRniS-

nulbasnaaRmdegobas uwevsxaxunis Zala 2σy6 fdx  da Za-

ladac _ fenis sisqea, f _ naxSirze naxSiris xaxu- 

nis koeficienti. 

naxSiris fenis elementaruli moculobisaTvis 

mdx zRvruli wonasworobis gantoleba SeiZleba da-

iweros Semdegi saxiT: 

02 66
6

6 =−−





 − fdxmdx

x
m yx

x
x σσ

δ
δσ

σ  

Tu mxedvelobaSi miviRebT, rom horizontalu-

ri wnevis mizrda vertikalurTan gverdiTi wnevis 

koeficients warmoadgens, e. i. ,
6

6 ε
δσ
δσ

=
y

x maSin elemen-

taruli moculobis zRvruli wonasworobis ganto-

leba miiRebs saxes: 
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.02 6
6 =− dxfm

dx
d

y
y σε

σ
 

σy6-is mimarT gantolebis amoxsniT miviRebT: 

,
2

06
m
x

y eN εσ =  

sadac N0 aris sangrevis napirze naxSiris fenis 

mzidunarianoba. 

xaxunis koeficienti gamoisaxeba Sinagani xaxunis 

kuTxiT: ϕtgf = . drekadobis TeoriaSi gverdiTi wne-

vis koeficienti ganisazRvreba SefardebiT 
µ

µε
−

=
1

, 

sadac μ aris puasonis koeficienti. gruntebis meqa-
nikaSi gverdiTi wnevis koeficientad miRebulia: 







 −=

2
4502 ϕε tg . 

drekadi deformaciis zonaSi fenis daZabuli 

mdgomareobis cvlilebis mrudi SeiZleba gamoisa-

xos aproqsimirebuli funqciis saxiT: 

( )[ ] λγσ
x

y ekH
−

−+= 11 0  

sadac γ aris qanis moculobiTi masa; 

H _ Cawolis siRrme; 

k0 _ fenis napirze Zabvis koncentraciis koeficien-
ti; 

x _ sangrevis napirze koordinatTa sawyisi ganlage-

bis koordinati; 

λ _ gamomuSavebuli sivrcis naxevari sigrZe. 
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am gantolebaSi k0 koeficientis mniSvneloba 

damokidebulia m/λ fardobaze da miiReba optikurad 
aqtiuri masalebis modelebze kvlevis safuZvelze.  

Werisa da naxSiris fenis sixisteTa gansxvaveba 

SeiZleba mxedvelobaSi iqnas miRebuli Semdegi da-

mokidebulebis gamoyenebiT: 
5,08,0 −









=

k

y

E
E

mmeqv  

sadac meqv aris fenis ekvivalenturi sisqe; 

    Ey _ naxSiris drekadobis moduli; 

    Ek  _ uSualo Weris drekadobis moduli. 

Zabvebis koncentraciis koeficientis cvlile-

ba, romelic fenis sisqis gvirabis zomasTan fardo-

baze damokidebulebiT gamoisaxeba, mocemulia 2.5 na-

xazze.  

σy6  da σy-is cvlilebebis monacemebis safuZvel-

ze da imis mxedvelobaSi miRebiT, rom sayrdeni wne-

vis zonis centrSi ZabvaTa mniSvneloba orive ganS-

toebaSi tolia, rRvevis zonis zomebi SeiZleba ganv-

sazRvroT gantolebidan. 

( ) 







−+=

−−
λε γ
x

m
fx

ekHeN 11 0

2

0  

rodesac x=b, miviRebT: 

0

0ln
21

1
N

Hk

m
fb γ

ελ
+

= .
 

analizi gviCvenebs, rom zRvruli wonasworobis 

pirobebSi myofi naxSiris fenis ganapira zonis siga-

ne intensiurad izrdeba siRrmis 200-300 metramde 
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gazrdisas, Semdeg ki asimptoturad iklebs da did 

siRrmeze ar aRemateba fenis 3,5-4 jerad sisqes. 

 

 
nax. 2.5. Zabvebis koncentraciis koeficientis                                        
cvalebadoba fenis sisqis gvirabis zomasTan                                        

fardobisagan damokidebulebiT 
 

erTsa da imave siRrmeze  am zonis zoma pirvel 

rigSi naxSiris Sinagani xaxunis kuTxiT, fenis sis-

qiTa da gvirabis sazRvarTan misi mzidunarianobiT 

ganisazRvreba. 

fenis daxris kuTxis zrdiT horizontaluri-

dan vertikaluramde daZabulobis koncentraciis ko-

eficienti da sayrdeni wnevis zonis zomebi mcirde-

ba. 
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SezRuduli sigrZis sangrevebSi sayrdeni wne-

vis zonis parametrebi sangrevis Sua xazidan misi 

napirebisaken mcirdeba. 

 

3. naxSiris amoReba sawmend sangrevebSi 

3.1. zogadi cnobebi 

 

naxSiris amoReba SesaZlebelia ganxorcieldes 

meqanikuri xerxebiT (samTo manqanebis Semsrulebeli 

organoebiT), afeTqebiTi samuSaoebis gamoyenebiT, 

hidravlikuri, meqanikur-hidravlikuri da meqanikur 

afeTqebiTi xerxebiT. amoRebis xerxis SerCeva, upir-

veles yovlisa, damokidebulia sasargeblo wiaRise-

ulis fenisa da garemomcveli qanebis mdgomareobasa 

da Tvisebebze, teqnikuri saSualebebis arsebobaze,  

sasargeblo wiaRiseulis xarisxis wayenebul moT-

xovnebze da agreTve amoRebis xarjebze. amoRebis 

xerxis SerCevaze did gavlenas axdens Werisa da 

iatakis qanebis mdgradoba. Tu amosaRebi manqanebis 

mier ganviTarebuli Zala sakmarisi ar aris naxSi-

ris mongrevisaTvis, awarmoeben fenis momzadebas am-

oRebisaTvis, romlis arsi afeTqebiTi samuSaoebis 

gamoyenebiT, fenis winaswar gafxvierebaSi gamoixate-

ba, magram umravles SemTxvevaSi afeTqebiTi samuSao-

ebis gamoyeneba mtvrisa da airis arsebobis gamo Se-

uZlebeli xdeba. 

amoRebis procesi ara marto fenis mongrevas 

(daSlas), aramed sasargeblo wiaRiseulis datvir-

Tvasac aerTianebs. es procesebi SesaZlebelia 

sruldebodes erTi an sxvadasxva manqanebis gamoye-

nebiT, erTdroulad an TanmimdevrobiT, rac damoki-
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debulia samTo-geologiur pirobebze da sawmendi 

samuSaoebis teqnologiaze. cicabo fenebze datvir-

TviTi samuSaoebis aucilebloba gamoricxulia da 

amoReba gulisxmobs mxolod naxSiris mongrevas. ig-

ive SeiZleba iTqvas mopovebis hidravlikure xerxze, 

sadac datvirTva Secvlilia hidromorecxviT. 

yvelaze ufro farTo gavrceleba pova naxSi-

ris amoRebis meqanikurma xerxma, romelic kombaineb-

is, randebis, momgrevi CaquCebis, naxSiris xerxis da 

saburR-sakveTi danadgarebis saSualebebiT xorci-

eldeba. 

sasargeblo wiaRiseulis amoReba xorcieldeba 

grZelsawmend an moklesawmend sangrevebSi _ kame-

rebSi, spirajoebSi. praqtikaSi yvelaze metad gavr-

celebulia grZeli sawmendi sangrevebi. imis mixed-

viT, Tu rogoria amoRebis xerxi, sawmend sangrevs 

SeiZleba hqondes sworxazovani an safexurebiani 

forma. 

asxvaveben farTopirmodebian da viwropirmode-

bian amoRebas. amoRebas, romlis drosac naxSiris 

masivis rRveva xorcieldeba 1 m-ze meti siganis zo-

lebad, farTopirmodebian amoRebas uwodeben. amoR-

ebas, romlis drosac naxSiris rRveva 1 m-ze naklebi 

siganis zolebad xorcieldeba, viwropirmodebian am-

oRebas uwodeben. zogierT SemTxvevaSi mimarTaven 

0,2-0,5 m pirmodebis siganis amoRebas, romelsac mci-

repirmodebas uwodeben.  

imasTan dakavSirebiT, rom naxSiris gamownexa 

yvelaze intensiurad sangrevis nawiburTan vlinde-

ba, didi mniSvneloba aqvs ara marto farTopirmode-

bis da viwropirmodebis amoRebad danawilebas, aram-
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ed agreTve viwropirmodebis sazRvrebSi modebis si-

ganesac. 

viwropirmodebiani amoRebis saxesxvaobas, rom-

lis drosac naxSiris mongreva xdeba sangrevis gas-

wvriv moZravi randiT da miiReba 0,1_0,2 m siganis an-

aTvali, randul amoRebas uwodeben. 

sawmend sangrevSi naxSiris fenis zolis mon-

greva SeiZleba ganxorcieldes erTdroulad sangre-

vis mTel sigrZeze, an erT wertilSi, romelic saw-

mendi sangrevis xazis gaswvriv gadaadgildeba. 

amoReba, romlis drosac Semsrulebeli organo 

sangrevis mTel farTobs amuSavebs, xolo naxSiris 

amoRebis mimarTuleba sangrevis gadaadgilebas em-

Txveva, frontaluri amoReba ewodeba. es sqema lava-

Si operaciebis minimaluri ricxviT da meqanizaciis 

maRali xarisxiT nakaduri muSaobis organizaciis 

saSualebasd iZleva. 

amoRebas, romlis drosac naxSiris zolis mon-

greva warmoebs sangrevis gadaadgilebis perpendiku-

larulad sangrevis gaswvriv moZravi manqanis saSu-

alebiT, flanguri ewodeba. flanguri sqema mcireop-

eraciulobiT xasiaTdeba, lavaSi ZiriTadi operaci-

ebis SeTavsebis saSualebas iZleva da xels uwyobs 

maRalmwarmoebluri moZravi meqanizebuli samagris 

gamoyenebas. frontaluri sqemiT muSaobisagan gan-

sxvavebiT, flanguri sqema ver uzrunvelyofs amoR-

ebis nakadurobas, magram TviTSemWreli kombainebis 

SemTxvevaSi, bolo operaciebisaTvis gankuTvnili 

dro minimumamde daiyvaneba. amitom, flangur amoReb-

as amJamad ufro farTo gamoyeneba aqvs. 
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SesaZlebelia kombinirebuli amoReba, romlis 

drosac TviTSeWra sangrevis gadaadgilebis mimar-

TulebiT, xolo uSualo amoReba mimarTulebis per-

pendikularulad warmoebs. asxvaveben flanguri sqe-

miT momuSave viwropirmodebis manqanebis or tips: 

erTmxrivi moqmedebis _ naxSiris zolis amoRebis 

Semdeg sawyis poziciamde uqmi svliT gadayvaniT, da 

maqosebri, romlis dros naxSiris amoRebas xdeba 

orive mimarTulebiT. 

SesaZlebelia amomRebi manqanisa da sangrevis 

konveieris urTierT da sangrevis mimarT ganlagebis 

sxvadasxva sqema: 

1) kombaini Tavsdeba pirvel (samanqano) gzaze, 

konveieri ki _ meoreze; 

2) kombaini da konveieri Tavsdebian pirvel gzaze; 

3) konveieri Tavsdeba pirvel gzaze, xolo kombai-
ni naxSiris amoRebas axorcielebs safexuris 

Sublidan (kombainebi БКТda  2УК); 
4) kombaini muSaobs sangrevTan moTavsebuli kon-

veieris dganidan (kombainebi 2K_52, 1K_101 da 
MK_67). 
pirveli sqema Cveulebrivia farTopirmodebiani 

kombainebisa da asawyobi konveierebis gamoyenebis 

dros. is ver uzrunvelyofs ufro racionalur viw-

ropirmodebian amoRebas, risTvisac amJamad misi ga-

moyenebis are mcirdeba. 

meore sqema pirvelis gaumjobesebuli varian-

tia, sadac gamoricxulia kombainis korpussa da san-

grevis konveiers Soris gamagrebis rigi. magram unda 

aRiniSnos, rom gamagrebis pirveli rigis gamoricxva 

dakavSirebulia Weris gaSiSvlebuli farTobis 

mkveTr zrdasTan. rac, Tavis mxriv, zRudavs kombain-
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is gamoyenebis ares _ gverdiTi qanebis mdgradobis 

faqtoris mixedviT. 

mesame sqemis SemTxvevaSi SesamCnevad umjobes-

deba mongreuli naxSiris konveierze  datvirTva, 

riTac xeliT muSaobis moculoba mcirdeba da iqmne-

ba kombainis uwyveti muSaobis pirobebi. am sqemis Zi-

riTadi naklia: kombainis muSaobis adgilze Weris 

mniSvnelovani gaSiSvleba, rac gverdiTi qanebis 

mdgradobis faqtoris gaTvaliswinebiT, kombainis 

gamoyenebis  ares zRudavs: fenebis aramSvidi ganla-

gebis SemTxvevaSi  kombainis marTvis mniSvnelovani 

sirTule. 

amJamad yvelaze metad meoTxe sqemaa gavrcele-

buli. am sqemiT uzrunvelyofilia kombainis gadaad-

gilebis mimarTulebis dacva, umjobesdeba mongreu-

li da TviTCamoqceuli naxSiris datvirTvis pirobe-

bi, rac kombainis didi siCqariT miwodebis SemTxve-

vaSi uzrunvelyofs naxSiris amoRebas. garda amisa, 

kombainisa da konveieris gzebis SeTavseba sangrevis-

wina sivrcis saWiro siganis Semcirebis da moZravi 

meqanizebuli samagris gamoyenebis pirobebis gaum-

jobesebis SesaZleblobas iZleva. am sqemis mniSvne-

lovan naklad iTvleba (0,8 m naklebi sisqis fenebis 

SemTxvevaSi) konveierze kombainis gamarTvis sirTu-

le, maT Soris RreCos datovebiT _ naxSiris msxvi-

li natexebis  gasatareblad. 

 

3.2. sawmendi kombainebis teqnologiuri parametrebi 

 

sawmendi kombaini ewodeba manqanas, romelic as-

rulebs masividan naxSiris mocilebis, misi daSlisa 
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(rRvevis) da sangrevis konveierze datvirTvis oper-

aciebs. 

gamoyenebis pirobebis gaTvaliswinebiT asxvave-

ben sawmend kombainebs, romlebic gankuTvnilia dam-

reci (0-35), daxrili da cicabo (35-90) fenebisaTvis, 

da kombainebs, romlebic gankuTvnilia Zalze Txeli 

(0,8 metramde), Txeli (0,8-1,3 m) da saSualo sisqis 

(1,3-3,5 m) fenebis dasamuSaveblad. kombainebi SeiZle-

ba muSaobdnen: erTmxrivi sqemiT, sawyis mdgomareob-

aSi uqmi svliT gadmoyvaniT; ormxrivi sqemiT, lavis 

boloebSi mobrunebiT da maqosebri sqemiT (ormxrivi 

muSaoba lavis boloebSi mobrunebis gareSe) komba-

inebs asxvaveben konstruqciebiT, gabaritebiT, sim-

ZlavriT, korpusis mimarT Semsrulebeli organos 

ganlagebiT da maTi muSaobis principiT. kombainebis 

Semsrulebeli organos ganlagebis sxvadasxva vari-

anti moyvanilia 3.1 naxazze. 
 

 
 

nax. 3.1. kombainis Semsrulebeli organoebis ganlageba 
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kombainebisadmi wayenebuli ZiriTadi moTxovne-

bia: nebismieri simagrisa da siblantis naxSiris me-

qanizebuli mongrevis uzrunvelyofa, maRali mwar-

moebluroba, sangrevis konveierze naxSiris mTliani 

datvirTva, naxSiris msxvili klasebis gamosvlis 

uzrunvelyofa, sangrevis mTel sigrZeze fenis 

mTliani amoReba, muSaobis dros mtvris efeqturi 

mocileba da dabali xvedriTi eleqtrotevadoba. 

amJamad gamoiyeneba jaWvurbariani, badroiani, 

Stanguri, doluri, Snekuri, saburRi da gvirgvinia-

ni Semsrulebeli organoebi da agreTve maTi SeTav-

sebani. yvelaze meti gavrceleba poves saburRma, Sne-

kurma da dolurma Semsrulebelma organoebma. 

saburRi Semsrulebeli organos saSualebiT 

naxSiris mongreva Rrma rgoluri xvrelebis gaWriT 

da Semokonturebuli mTelanebis Semdgomi damsxvre-

viT xorcieldeba. amiT uzrunvelyofilia naxSiris 

maRali xarisxianoba da amoRebis dros SedarebiT 

naklebi mtverwarmoqmna. saburRi Semsrulebeli or-

ganos didi uaryofiTi mxare is aris, rom ver xer-

xdeba fenaSi kombainis Sesavlebis gareSe TviTSeW-

ra, agreTve misi konstruqciis sirTule, rac ganpi-

robebulia fenis iatakis da sangrevis zedapiris ga-

formebisaTvis damatebiTi muSa organoebis gamoyene-

bis aucileblobiT. 

doluri Semsrulebeli organoebis moqmedeba 

sruldeba horizontaluri da vertikaluri brunvis 

RerZebiT. ori dolis arsebobis SemTxvevaSi, Semsru-

lebeli organo advilad regulirdeba fenis mTel 

sisqeze da saSualebas iZleva  vcvaloT pirmodebis 

siRRme, maTze mosaxsneli elementebis dayenebiT. ho-
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rizontaluri RerZiani doluri Semsrulebeli or-

ganos uaryofiTi mxareebia: fenaSi TviTSeWris SeuZ-

lebloba, naxSiris Zlier daqucmaceba, arasakmarisi 

satransporto unarianoba, rac Weris siCqaris gadi-

debis aucileblobas iTxovs, es ukanaskneli ki Wris 

reJimis gauaresebas iwvevs. saWiroa agreTve Sesaba-

misi masisa da gabaritebis mqone specialuri dam-

tvirTavi mowyobiloba. 

Snekuri Semsrulebeli organo horizontalur-

RerZiani doluri Semsrulebeli organos analogi-

uria, magram misgan gansxvavdeba sangrevis konveier-

ze mongreuli naxSiris datvirTvis pirobebiT. mon-

greuli naxSiris nakadi Snekis RerZis gaswvriv miem-

arTeba, amiT transportirebis manZili da datvir-

Tvis procesSi naxSiris recirkulacia da daqucma-

ceba mcirdeba da ar moiTxovs rTuli damtvirTavi 

mowyobilobebis damatebiT dayenebas. Snekuri orga-

nos muSaobis dros Wra normaluri siCqariT xorci-

eldeba, rac saSualebas iZleva gaizardos kveTi da 

gaumjobesdes amosaRebi naxSiris xarisxi.  Snekuri 

Semsrulebeli organoebi uzrunvelyofen fenaSi 

TviTSeyelvis SesaZleblobas, rac maT perspeqtiul-

obas gansazRvravs TviTSemyelavi kombainebis Seqmni-

sas. 

kombainiT mongrevis dros naxSiris datvirTva 

SeiZleba ganxorcieldes: specialuri damtvirTavi 

mowyobilobebiT, uSualod Semsrulebeli organoeb-

iT, an kombinirebuli xerxiT. 

Snekuri, gvirgvinovani da doluri Semsrulebe-

lorganoebiani viwropirmodebis kombainebi datvir-

Tvas axorcieleben Semsrulebeli organoebiT da 
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damatebiTi mowyobilobebiT _ saxnisis, sayrdeni da 

damtvirTavi farebis saxiT. 

unda aRiniSnos, rom kombainebze gamoyenebuli 

muSa organoebi da damtvirTavi mowyobilobani ver 

uzrunvelyofen mongreuli naxSiris konveierze 

mTlian datvirTvas. garda amisa, kombainis gavlis 

Semdeg sangrevsa da konveiers Soris arsebuli are 

mTlianad ivseba naxSiriT, zogjer fuWi qaniTac. 

datvirTvis saSualebebis gaumjobeseba, kombainis 

gavlis Semdeg darCenili naxSiris awmendasa da 

datvirTvaze xeliT Sromis likvidaciisa da konvei-

erisaTvis naxSiris dayris funqciis  gadacemis 

gziT unda ganxorcieldes. amisaTvis saWiroa saw-

mend sangrevSi gamoyenebul iqnas specialuri dam-

tvirTavi mowyobiloba, romelic damontaJebuli iq-

neba kombainze an sangrevis konveierze. 

Snekuri tipis Semsrulebeli organod aRWurvi-

li kombaini Snekuri konveieris rols asrulebs. as-

eT konveiers SeuZlia naxSiris kargad transporti-

reba mxolod im SemTxvevaSi Tu is Snekis spiralebs 

kargad ebjineba, xolo Tu naxSiri transportirebis 

perpendikularuli mimarTulebiT ar xvdeba winaaRm-

degobas, maSin kombainis gavlis Semdeg gzaze rCeba 

imdeni raodenobis naxSiri, rom iatakis winaswar aw-

mendamde konveieris gadatana SeuZlebeli xdeba, 

risTvisac sabjenebis Sesaqmnelad iyeneben damtvir-

Tav farebs. 

damtvirTavi farebi SeiZleba iyos sabruni (Se-

mobrunebiTi) da gadasaxsneli sabruni. farebi SeiZ-

leba gamoyenebul iqnas, roca fenis amosaRebi sisqe 

muSa organos diametrs 300 mm-iT aRemateba, ise rom 
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kombainis moZraobis mimarTulebis Secvlis SemTxve-

vaSi SesaZlebeli iyos sabrun kronSteinze faris 

gadagdeba. Tu am pirobis Sesruleba SeuZlebelia, 

rekomendebuli unda iqnes gadasaxsneli damtvirTavi 

farebis gamoyeneba. kombainis konveieris CarCodan 

maqosebri sqemiT muSaobis SemTxvevaSi SeiZleba gaT-

valiswinebuli iyos gadasaxsneli ori damtvirTavi 

fari, romlebic moqmedeben rigrigobiT kombainis 

moZraobis mimarTulebisagan damokidebulebiT. gada-

saxsneli damtvirTavi farebi xels ar uSlis TviT-

Semyelavi Snekebis gamoyenebis SemTxvevaSi kombainis 

frontalur TviTSeyelvas. 

damtvirTavi farebis gamoyenebis uaryofiTi 

mxarea kombainis miwodebis siCqaris Semcireba (maT 

mier Seqmnili ganbjenebis gamo), naxSiris daqucmace-

ba da iatakze gamownexiT moxvedrili naxSiris dat-

virTvis SeuZlebloba. 

erTi mxriv moqmedebis kombainis muSaobis dros 

iyeneben guTnis frTisebur mtvirTavebs, romlebic 

naxSiris amoRebisas gadaadgildeba kombainis ukan, 

xolo ukana svlis SemTxvevaSi _ kombainis win. 

aqtiuri moqmedebis mowyobilobebad iyeneben 

sxvadasxva konstruqciis mtvirTavebs, romlebic 

kombainis korpusze magrdeba. aseT damtvirTav mow-

yobilobaTa ZiriTad upiratesobad unda CaiTvalos 

mongreuli naxSiris recirkulaciis Semcireba misi 

ngrevis zonidan droulad mocilebis gamo; 250-mde 

daxris fenebze lavebSi konveierze naxSiris efeqtu-

ri dayris SesaZlebloba. magram unda aRiniSnos, 

rom aqtiuri moqmedebis damtvirTavma mowyobilobeb-

ma ver pova gavrceleba imis gamo, rom isini arTu-
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leben kombainis konstruqcias. aseT mowyobilobaTa 

Rirebuleba maRalia da gamoricxavs TviTSeyelvis 

SesaZleblobas. 

sangrevis konveierze ganlagebuli damtvirTavi 

da amwmendi mowyobilobani iyofa statikur da aqti-

ur saxnisebad da damtvirTav randebad. 

statikuri saxnisi konveieris TiToeul seqcia-

ze magrdeba, romelTa gadaadgilebisaTvis iyeneben 

hidrodomkratebs. didi efeqti SeiZleba miRebul iq-

nas lavebSi, sadac gamoyenebulia meqanizebuli sa-

magri. swori da daurRveveli iatakis SemTxvevaSi 

saxnisis gamoyenebis didi efeqti miiReba lavebis 

aRmavlobiT damuSavebis dros, sadac mongreuli 

naxSiri saxnisze ukeT curdeba. 

aqtiuri moqmedebis saxnisebi asruleben ukuqce-

viT-winsvliT moZraobas konveieris gaswvriv da af-

xviereben naxSirs. maTi ZiriTadi uaryofiTi mxarea 

samagris konsolis 30 sm-iT gazrdis aucilebloba 

da damatebiTi teqnikuri momsaxureba. 

kombainebis konstruqciuli Taviseburebani, pa-

rametrebi da muSaobis sqemebi gansazRvraven maTi 

racionaluri gamoyenebis ares. 

amJamad arsebuli kombainebi SeiZleba warmate-

biT iqnas gamoyenebuli 0,45-3,2 m-mde sisqis fenebis 

damuSavebisaTvis, romelTa vardnis kuTxe cvaleba-

dobs 0-dan 900-mde. magram sxvadasxva pirobebisaTvis 

gankuTvnili kombainebis muSaobis efeqturoba er-

Tnairi ar aris. es aixsneba Zalze Txeli fenebisaT-

vis manqanebis Seqmnis sirTuliT, lavis bolo pun-

qtebSi operaciebTan dakavSirebuli sakiTxebis gada-
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uWrelobiT, agreTve Tanmxlebi procesebis meqaniza-

ciis siZneliT. 

 
3.3. naxSiris amoReba kombainiT 

 

kombainiT naxSiris amoRebis dros samuSaoebi 

iwyeba lavis bolo punqtebSi misi momzadebiT. am sa-

muSaoTa xasiaTi damokidebulia kombainis TviTSe-

yelvisa da walos momzadebis xerxze, agreTve dam-

tvirTav mowyobilobaTa konstruqciaze. 

saxnisebiT aRWurvili kombainis maqosebri sqe-

miT muSaobisa da misi winaswar momzadebul waloSi 

gadaadgilebisas, memanqane da misi TanaSemwe cikls 

iwyeben cvlis miRebiT da kombainis daTvalierebiT; 

axdenen saxnisebis demontaJs da konveieris TavTan 

erTad kombainis gadaadgilebas sangrevisaken. konve-

ieris gadaadgilebis Semdeg kombaini lavaSi gaiv-

lis 3-4 metrs saxnisebis gareSe. am dros mongreuli 

naxSiris datvirTva xdeba xeliT memanqanis TanaSem-

wisa da sxva muSebis mier. isini amave dros amonta-

Jeben saxniss. am operaciebze ixarjeba 20-30 wuTi. 

TviTSemyelavi kombainebis SemTxvevaSi bolo 

operaciebi warimarTeba sxva saxiT. 

naxSiris amoRebis dros (nax. 3.2) kombains mar-

Tavs memanqane da ori TanaSemwe. kombainis gavlis 

Semdeg, iatakze darCenili wvrilmani daqucmacebuli 

naxSiris nawils konveierze tvirTaven xeliT. naxSi-

ris erTi zolis moxsnis Semdeg kombaini SehyavT sa-

ventilacio StrekTan momzadebul waloSi, awarmo-

eben imave saxis bolo operaciebs da Semdeg iwyeben 

momdevno (Semdegi) zolis moxsnas. 
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  maqosebri sqemis Zi-

riTadi naklia: naxSi-

ris mniSvnelovani ga-

mownexis SemTxvevaSi 

mongreuli masis dat-

virTvis arasakmarisi 

meqanizacia; Camoqceu-

li fuWi qanis SeWra 

sangreviswina sivrce-

Si, radganac zevidan 

qveviT seqciebis Tana-

mimdevrobiT gadaadgi-

lebis dros rCeba sa-

magriT gadauxuravi 

RreCoebi; xalxis muSa-

oba damtverianebul 

atmosferoSi. 

 erTmxrivi sqemiT mu-

Saobis SemTxvevaSi 

naxSiris amoReba xde-

ba kombainis qvevidan 

zeviT moZraobisas. uk-

umimarTulebiT moZra-

obis dros kombaini 

iatakze darCenil nax-

Sirs konveierze  gad-

moyris. kombainis gav-

lis kvaldakval war-

moebs xeliT lavis um-

niSvnelo awmenda da 

 
nax. 3.2. viwropirmodebis 

kombainiT naxSiris amoRebis 

teqnologiuri sqema:         

1, 2. qveda da zeda waloebi;    

3. kombaini; 4. damtvirTavi 

saxnisi; 5. konveieri;         

6, 7. qveda da zeda amZravi 

Tavebi 
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sangrevis gaformeba. sawmendi sangrevis iatakze nax-

Siris mniSvnelovani raodenobiT darCenis SemTxveva-

Si, sangrevis 1 m sigrZis amoRebaze ZiriTadi oper-

aciebis Sromatevadoba 30-40%-iT naklebia maqosebr 

sqemasTan SedarebiT, rac lavis xeliT awmendis 

Sromis Semcirebis xarjzea miRweuli. kombainiT nax-

Siris awmendis SemTxvevaSi datvirTuli naxSiris 

moculoba (nax. 3.3) iangariSeba: 

         ( ) ( ) ,
2

Q Lrtgrrh mongkonamw γβ




 +=  t.                

sadac r aris pirmodebis sigane, m; 
hkon _ konveieris simaRle sagebi gverdidan; 

β _ mongreuli naxSiris bunebrivi daferdebis 

kuTxe (35-450 naxSiris tenianobaze da natexebis 

sidideze damokidebuli); 

γmong _ mongreuli naxSiris moculobiTi masa 

nayarSi (0,9-1,1 t/m2); 

L _ lavis sigrZis nawili, romlidanac naxSiri 

amoiReba kombainiT, m. 

 
nax. 3.3. sqema awmendisas gamosavlis gansazRvrisaTvis 
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200 m sigrZis lavis awmendiT gadarbenisaTvis 

(uqmi svlis SemTxveva) 2K-52 kombains saSualod 32,5 

wuTi sWirdeba, xolo 100 m sigrZis lavis SemTxveva-

Si КШ-ЗМkombainisaTvis 17 wuTia saWiro. 

sixSiris erTmxrivi amoRebis Rirsebad unda 

CaiTvalos: lavis xeliT awmendis Sromatevad samu-

SaoTa Semcireba; sangrevis gaformebasa da gamagre-

baze dasaqmebuli muSebis ZiriTadi nawilis haeris 

daumtverianebel nakadze yofna; kombainiT naxSiris 

amoRebis siCqare ar aris damokidebuli sangrevis 

gaformebaze da lavis awmendaze samuSaoebis Sesru-

lebis siCqareze; lavis gaformebis samuSaoTa maRa-

li usafrTxoeba. 

erTmxrivi amoRebis ZiriTadi uaryofiTi mxa-

reebia: sxva Tanabar pirobebSi kombainis droSi 

gamoyenebis gaumjobeseba da kombainis Semsrulebe-

li organos daxmarebiT mongreuli naxSiris konvei-

erze gadmoyris dros misi daqucmaceba. 

    cicabod vardnil fenaSi kombainiT naxSiris 

amoReba xdeba sangrevis SublSi. kombaini rom 

kargad miekras sangrevs da naxSiris vardnili 

natexebiT ar moxdes samagris gamovardna, sawmend 

sangrevs 5-100 daxras aZleven vardnis xazis mimarT 

(nax. 3.4). 

kombaini 1 Camoikideba 2 bagiriT 2, romelTa 

boloebi amwe koWze 3 ganlagebuli blokebis gav-

liT uerTdeba saventilacio StrekSi dadgmul ja-

lambars 4. kombains marTavs memanqane da misi Tana-

Semwe. memanqanis TanaSemwe gadaadgildeba samarTav 

pultTan erTad 5 kombainis zeviT 10-20 metris daSo-

rebiT da memanqanis mier mocemuli signalis 
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mixedviT CarTavs an gamorTavs kombains. memanqane ga-

nuwyvetliv Tvalyurs adevnebs muSaobas da akvir-

deba Weris mdgomareobas. 

 
 

nax. 3.4. cicabo fenaze kombainiT naxSiris amoRebis 

teqnologiuri sqema 

 
gamotyorcnebis mxriv saSiS fenebSi kombainis 

memanqane da TanaSemwe imyofeba saventilacio Strek-

Si da faqtobrivad kombainis muSaobas mudmivad 
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Tvalyurs ver adevneben. kombainis CamoSveba xdeba 

demontaJis gareSe. amisaTvis kombainis qveS ayeneben 

sabrjen buCqs da saventilacio StrekSi gambrjen 

bigs, amagreben da Caxsnian muSa da damcav bagirebs, 

gadaaqvT amwe-Zeli da gamoagdeben  sabrjen buCqs. 

kombainis CaSveba xorcieldeba memanqanisa da misi 

TanaSemwis mier sawmendi sangrevis muSebis daxmare-

biT. 

 

3.4. zogadi cnobebi naxSiris                         

randebiT amoRebaze 

 

grZel sawmend sangrevebSi (lavebSi) naxSiris 

mopovebis teqnologiuri ganviTarebis erT-erT 

progresul mimarTulebad randebiT amoReba iTvle-

ba. 

sarande danadgarebi meqanizebul da individu-

alur samagrebTan kompleqsSi muSaoben da maT kom-

pleqtSi Sedis randi, zeda da qveda amZravi,  gamwe-

vi jaWvi, specialuri konveieri, hidro- da eleqtro-

mowyobiloba. 

gansakuTrebul jgufad gamoiyofa e. w. skreper-

randebi, romelTa SemadgenlobaSi ar Sedis sangre-

vis konveieri. randi awarmoebs naxSiris mongrevas, 

dayras da transportirebas. 

kombainisagan gansxvavebiT randi ar Wris nax-

Sirs, aramed sangrevis zedapiridan mas axleCs la-

vis gaswvriv moZravi daniT. 

randebis saSualebiT sawmendi samuSaoebis teq-

nologiisaTvis damaxasiaTebelia: 
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_ sawmendi sangrevis zedapiridan danis msgavsi 

Semsrulebeli organos saSualebiT naxSiris msxvi-

li axleCa; 

_ naxSiris amoRebisas lavis gaswvriv Semsru-

lebeli organos didi siCqariT gadaadgileba; 

_ pirmodebis mcire sigane; 

_ gamagreba SeiZleba moxdes mxolod naxSiris 

amoRebis Semdeg, gamagrebis dadgmis an gadaadgile-

bis bijis sidideze. 

randiT amoRebis CamoTvlili Taviseburebani, 

xarisxis mniSvnelovnad gaumjobesebis garda, saw-

mend sangrevebSi naxSiris intensiuri nakaduri am-

oRebis realur winapirobebs qmnian. Cveulebrivi 

randi fenis sisqeze sangrevis mxolod qveda nawils 

amuSavebs. es karg gavlenas axdens naxSiris xarisx-

ze, magram iwvevs zeda dastis Camokidebas da misi 

Camoqcevisas miiReba naxSiris aratransportabeluri 

lodebi. 

randiT amoRebis uaryofiTi mxarea fenis hif-

sometriiT gamowveuli misi marTvis sirTule, rac 

xSir SemTxvevaSi iwvevs borcvelas datovebas da ag-

reTve moZraobis dros randis filebi gamomuSave-

bul sivrceSi gamoyrian mniSvnelovan raodenobis 

RerRils (0,06 m/wT). 

naxSiris randebi iyofa or ZiriTad jgufad: 

statikuri da dinamikuri (aqtiuri) moqmedebis ran-

debad. 

amJamad farTo gavrceleba miiRo statikuri 

moqmedebis randebma. maTi muSa svlis dros, sangre-

vis gaswvriv dana da saxnisi naxSirs axleCen mxo-

lod im ZaliT, rac rands gadaecema gamwevi jaWviT. 
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Semsrulebeli organos mixedviT es randebi SeiZle-

ba daiyos mTliandanian da kbilebian randebad. 

mTliandanian randebs iyeneben mdgradi gverdi-

Ti qanebis mqone rbil naxSirian fenebSi, vinaidan 

maTi muSaobisaTvis saWiroa mniSvnelovani siganis 

gaumagrebeli sangreviswina sivrce. am randebis uar-

yofiTi mxarea moZraobis mimarTulebis uqonloba, 

ris Sedegadac fenis araerTgvarovani struqturis 

dros randa cdilobs Sevides (SeiWres) iatakSi an 

WerSi, anda gadmoyiravdes sangrevze an konveierze. 

didi gavrceleba pova kbilebianma randebma. maT 

iyeneben naxSiris fenebSi, romelTa simagre saSual-

oze naklebia. 

mWrel instrumentad gamoyenebulia niadagis, 

momngrevi da saxuravis saWrisebi,  saWrisebi winas-

war da winswrebiTi moWrisaTvis, Werisa da niadagis 

danebi. 

dinamikuri moqmedebis randebSi amxleCi dana 

moZraobaSi modis amZraviT, romelic Cadgmulia ran-

dis korpusSi (aproeqteben agreTve dinamikur ran-

debs Zravebis gareSe). lavis gaswvriv muSa svlis 

dros randas gadaecema rxeviTi moZraoba (vibraciu-

li randa), rac xels uwyobs masividan naxSiris in-

tensiur mocilebas. aRniSnulis gaTvaliswinebiT 

dinamikuri moqmedebis randebi gankuTvnilia Zalze 

magari da blanti naxSiris amosaRebad. 

dartymiTi randebi masivs arRveven sangrevTan 

mudmiv kontaqtSi myofi mWreli instrumentebiT, 

romlis kudis nawilze specialuri meqanizmiT (meqa-

nikuri, eleqtruli, hidravlikuri an pnevmaturi) pe-

riodul dartymebs axdenen. 
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vibraciuli randebis mWreli instrumenti rxe-

viT moZraobas asrulebs da naxSiris sangrevTan  

periodulad aris kontaqtSi. 

randebi eyrdnobian iataks, konveiers an sa-

magrs. pirvel SemTxvevaSi maT aqvT fila-kudebi, 

romlebic ganlagdeba konveieris qveS da uzrunvel-

yofs maT mdgradobas da konveieris qvevidan RerRi-

lis gamotanas. randis mimmarTveli sayrdenis rols 

asrulebs mili, romelSic gadis jaWvis kudis Sto. 

magram mimmarTvelis milis arseboba iwvevs amosaRe-

bi manqanis Casolvas. aRniSnulis Tavidan acilebis 

mizniT Seqmnilia mcocavi randebis konstruqcia, 

romelTa korpusi cocavs daxril mimmarTvelze _ 

rampaze, romelic imyofeba konveieris sangrevis mxa-

reze. es rampa amave dros emsaxureba lavis awmendas 

da mongreuli naxSiris konveierze dayras. aseTi 

mimmarTvelis arseboba da konveieris qveSa sayrdeni 

filis uqonloba amcirebs gamwevi Zalis kargvebs, 

sayrden filasa da  iataks Soris arsebuli xaxunis 

daZlevaze. 

Semsrulebeli organos moZraobis mixedviT ar-

Ceven erTmxrivi da ormxrivi moqmedebis randebs. Ta-

vis mxriv ormxrivi moqmedebis randis Semsrulebeli 

organo ori saxisaa _ maqosebri da wriuli. didi 

gavrceleba hpova maqosebri moqmedebis randam, rome-

lic saSualebas iZleva misi gavlisTanave konveieri 

sangrevisaken gadaadgildes. 

fenis sisqeze gamomuSavebis TvalsazrisiT ar-

Ceven nardebs, romlebic fenas amuSaveben mTel sis-

qeze da nawilobriv. 
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randiT amoRebis teqnologiaSi didi mniSvne-

loba eniWeba  sangrevis gaswvriv misi moZraobis mu-

Sa siCqares. am niSnis mixedviT statikuri moqmede-

bis randebi iyofa nelsvlian da Cqarsvlian rande-

bad. 

nelsvliani sarande danadgarebi muSaoben 20 

m/wT-mde siCqariT da gamoiyeneba saSualo simagris 

naxSiris amosaRebad. randis erTi gavliT miRebuli 

anaTlis sisqe 75-100 mm farglebSi meryeobs. 

Cqarsvliani sarande danadgarebi muSaoben 20-40 

m/wT siCqariT. amJamad iqmneba danadgarebi, romlebic 

imuSaveben 100 m/wT siCqariT. Cqarsvliani randis mi-

er moxsnili anaTalis sisqe 50-100 mm-ia. 

 
nax. 3.5. sawmendi sangrevis ganlagebis sqemebi               

klivaJis napralebis mixedviT 
 

energetikuli da teqnikuri faqtorebis mixed-

viT randis muSaobis optimaluri siCqare 1,5_1,7 m/wm-
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ia, rac konveieris moZraobis siCqareze metia. rande-

biT naxSiris amoRebis dros didi mniSvneloba aqvs 

sawmendi sangrevis xazis ganlagebas klivaJuri nap-

ralebis mimarT. masze damokidebulia naxSiris xa-

risxi, WrisaTvis saWiro Zala, energiis xvedriTi 

xarji, randis mdgradoba da misi mwarmoebluroba. 

3.5 naxazze naCvenebia klivaJis mimarT sangrevis 

xazis ganlagebis SedarebiT tipuri sqemebi. 

randis ormxrivi moqmedebiT muSaobis SemTxve-

vaSi Teoriulad mizanSewonilia klivaJis sibrtye-

ebis mimarT sangrevis xazis paraleluri orienta-

cia. magram praqtikulad es yovelTvis SesaZlebeli 

ar aris saSaxto velSi samTo gvirabebis saerTo da-

gegmvis an Weris mdgradobis TvalsazrisiT. 

aRniSnulis gaTvaliswinebiT randis ormxrivi 

moqmedebiT muSaobis dros rekomendebulia klivaJis 

sibrtyeebis mimarTulebis mimarT sangrevis xazis 

450 (sasurvelia 10_150) naklebi kuTxiT ganlageba. 

 

3.5. skreper-randi 

 

Txeli da Zalze Txeli fenebis damuSavebisaT-

vis didi gavrceleba pova skreper-randulma danad-

garebma. cnobilia am danadgarTa ori tipi. Tavda-

pirvel konstruqciebSi skreperuli yuTebi mieyr-

dnoba sangrevs da pnevmodomkratebiani xisti mimmar-

Tveli gamyolebiT miemarTeba, rac xels uSlis ga-

momuSavebul sivrceSi skreper-randis dacurebas. 

gamwevi organos rols bagirebi asruleben, romle-

bic gverdiT Strekebsa da kverSlagSi dayenebuli 
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mimmarTveli blokebis gavliT miemarTeba uZravi ja-

lambrisken. 

uaxloes konstruqciebSi sangrevze skreperuli 

yuTebis miyrdnoba moqnili mimmarTveli mowyobilo-

biTaa uzrunvelyofili. ukanaskneli gamomuSavebuli 

sivrcis mxares gadis yuTebis zemodan da gverdidan. 

amZravdebi Tavsdeba gamomuSavebul sivrceSi an am-

osaReb StrekSi. misayrdnobi Zelis gamoricxvis Sem-

TxvevaSi izrdeba naxSiris amoRebis siCqare. saskre-

pero yuTebis mcire moculobis gamo lavis sigrZe 

120 m ar aRemateba. lavidan mopovebis gadidebis miz-

niT iyeneben mravalrandian danadgarebs, romlebic 

Sedgeba ori an meti skreper-randisagan da moZraoba-

Si modis erTi jaWviT. skreper-randebiT gawyobil 

lavaSi sawmendi sangrevis muSis Sromis nayofiere-

ba, 0,55 m fenis sisqis dros cvlaSi 4 tonas aRwevs. 

skreper-randebis gamoyenebis area: fenis daxris 

kuTxe 200-mde; fenis sisqe 0,3_1,0 m; naxSiris simagre 

_ rbilidan saSualo simagremde. skreper-randebs Se-

uZliaT gadalaxon sangrevis xazis mimarT perpendi-

kularulad ganlagebuli geologiuri aSlilobebi, 

simaRliT fenis sisqemde. muldiseburi an unagiris-

eburi tipis aSlilobebis SemTxvevaSi maTi gamoyene-

ba ar aris mizanSewonili, vinaidan aseT pirobebSi 

SesaZloa iatakidan saskrepero yuTis aweva, rac ga-

moiwvevs naxSiris datovebas rogorc iatakze, ise 

muldis siRrmeSi. 

randebis gamoyenebiT sawmendi samuSaoebis teq-

nologiis ganviTarebis Semdgom mimarTulebas avto-

matizebuli danadgarebis damuSaveba da agreTve di-

namikuri moqmedebis randebis konstruireba warmoad-
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gens, rac SesaZleblobas mogvcems davamuSaoT maga-

ri naxSirebi. 

 

3.6. burRvis procesi burRva-afeTqebiTi                        

xerxiT naxSiris amoRebis dros 

 

burRvis procesi sami operaciis erTobliobaa: 

Spuris an WaburRilis sangrevSi gasaburRi qanis 

ngreva (rRveva), naburRi fqvilis (an kernis) moSore-

ba, daburRuli gvirabis (Cveulebriv WaburRilebis) 

gamagreba milebiT. es ukanaskneli aucilebelia 

sust da darRveul qanebSi burRvisas, rodesac saWi-

roa gansazRvruli droiT WaburRilis Senaxva. 

sangrevSi qanis ngrevis xasiaTis mixedviT, as-

xvaveben burRvis meqanikur da fizikur xerxebs. 

burRvis meqanikuri xerxis dros qanis ngreva 

Spuris (WaburRilis) sangrevze saburRi instrumen-

tis (burRis an frezuli satexis) meqanikuri zemoq-

medebis Sedegad xorcieldeba. 

burRvis fizikur xerxs miekuTvneba: Termuli 

burRva, ultrabgeris, infrabgeris saSualebiT bur-

Rva da eleqtrohidravlikuri efeqtis gamoyenebiT 

burRva. miTiTebuli xerxebis arsi da muSaobis teq-

nologia ganixileba specialur kursSi. 

Spurebidan naburRi fqvilis moSoreba warmo-

ebs: sakuTari wonis moqmedebiT (aRmavali Spurebis 

burRvis SemTxvevaSo), dawnexili haeris gaqreviT 

(mSrali burRva) da gamorecxviT (sveli burRva). 

Spuris sangrevze saburRi instrumentis zemoq-

medebis xerxis mixedviT arCeven: dartymiT, brunva-

dartymiT da brunviT burRvas. dartymiTi burRvis 
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dros saburRi instrumenti qanSi iWreba dartymiTi 

impulsis zemoqmedebiT, romelic warmoiqmneba sa-

burR StangSi burRis bolovanebze sacemis dar-

tymiT. dartymiTi impulsis moqmedebis damTavrebis 

Semdeg xdeba Spuris sangrevidan burRvis drekadi 

asxleta da misi mcire kuTxiT Semotrialeba. aseTi-

ve wesiT meordeba yoveli Semdgomi dartyma da Spu-

ris sangrevis sxva nawilze qanis ngreva. dartymiT 

burRvas mimarTaven sxvadasxva simagris qanebSi bur-

Rvisas. 

brunva-dartymiTi burRvis dros dartymebi 

xorcieldeba gamudmebiT mbrunav burRze, romelic 

RerZul dawolas ganicdis. qanis rRveva burRis 

brunviT da masze dartymebis erTdroulad warmoeb-

iT xorcieldeba. burRvis aRniSnuli xerxi metad 

efeqturia da gamoiyeneba sxvadasxva simagris qane-

bis gasaburRad. 

brunviTi burRvisas saWrisi mWreli nawiliT 

xdeba qanis Txeli burbuSelis aTla da axleCa. am 

SemTxvevaSi burRi gamudmebiT brunavs da TandaTa-

nobiT miiwevs win. gamonaburRi qani Spuridan bur-

Ris tanis xraxnuli spiralis saSualebiT gamoitan-

eba. 

     brunviTi burRva yvelaze efeqturia iseTi qane-

bis burRvisaTvis, romelTa simagre ar aRemateba 8-s 

(m. m. protodiakonovis skalis mixedviT). 

brunviTi burRvis saxesxvaobas frezuli bur-

Rva warmoadgens. sararavi satexi brunavs saburR 

StangebTan erTad, romelzec igia mimagrebuli da 

WaburRilis sangrevze gadagorebiT da kbilebiT an-

greven qans. 
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                                   cxrili 3.1 
saburRi 

manqanis 

tipi 

energiis 

saxe 

gamoyenebis 

are 

Semsrulebeli 

organos 

miwodeba 

muSaobis an 

dayenebis 

xerxi 

brunviTi saburRi manqanebi 

xelis 

burRebi 

eleqtruli, 

pnevmaturi 

hidravli-

kuri 

naxSirebi 

da rbili 

qanebi 

xeliT 
burRva 

xeliT 

svetiani 

burRebi 
igive 

saSualo 

simagris 

qanebi 

meqanikuri an 

hidravlikuri 

svetze an 

manipula- 

torze 

saburR-

gamkveTi 

manqanebi 

igive 

sxvadasxva 

simagris 

naxSiri 

igive 
urikaze an 

baqanze 

dartymiTi saburRi manqanebi 

xelis 

saburRi 

CaquCebi 

pnevmaturi 

sxvadasxva 

simagris 

qanebi 

xeliT 

burRva 

xeliT an 

pnevmosay- 

rdeniT 

svetiani 

saburRi 

CaquCebi 

~-~ 
magari 

qanebi 
meqanikuri 

svetze, 

manipula-

torze an 

saburR 

urikaze 

telesko-

puri 

saburRi 

CaquCebi 

~-~ 

sxvadasxva 

simagris 

qanebi 

~-~ 

teleskopur 

pnevmomim-

wodebelze 

brunva-dartymiTi manqanebi 

brunva-

dartymiTi 

saburRi 

manqanebi 

eleqtru-

li da 

pnevmaturi 

sxvadasxva 

simagris 

qanebi 

meqanikuri 
saburR 

urikaze 
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cxrili 3.2 
maCveneblebi 

С
Э

Р-
19

М
 

Э
Р-

14
Д

-М
 

Э
РП

-1
8Д

-М
 

Э
В

ГП
-1

 

С
Э

К
 

С
Р-

3 

gasaburRi Spurebis  

da WaburRilebis 

diametri, mm 

36-42 36-43 36-43 50-mde 50-mde 36-52 

eleqtroZravas 

simZlavre, vt 

1,2 1,0 1,4 2,5 3,3 2,6; 

3,5 

burRvis siRrme, m _ _
 

_
 

_
 

_
 

_
 

ZiriTadi zomebi, mm       

sigrZe 390 375 468 1750 1640 345 

sigane 320 316 316 400 445 445 

simaRle 300 230 230 410 415 280 

masa, kg 18 16 24 130 115 13,5 

                                                 

                     cxrili 3.2, gagrZeleba 
maCveneblebi 

С
П

Р-
25

-7
00

 

П
Р-

20
Л

 

П
Р-

25
Л

 

П
Р-

30
 

П
Р-

30
К 

gasaburRi Spurebis 
da WaburRilebis 
diametri, mm 

50 32-46 32-56 40-52 46-52 

eleqtroZravas 
simZlavre, vt 

2,5 _
 

_
 

_
 

_
 

burRvis siRrme, m _ 4 4 4 6 

ZiriTadi zomebi, mm      

sigrZe 360 735 815 860 650 

sigane 334 _
 

_
 

_
 

_
 

simaRle 162 _ _
 

_
 

_
 

masa, kg 10 20 25 28 34 
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samTo saqmis praqtikaSi gamoyenebas poulobs 

brunviTi kernuli burRva, romlis drosac Wabur-

RilSi qani gamoiburReba wriuli qanis gularis _ 

kernis datovebiT. 

Spurebisa da WaburRilebis burRva saburRi 

manqanebiT xorcieldeba. burRvis xerxisagan damoki-

debulebiT saburRi manqanebis klasifikacia mocemu-

lia 3.1 cxrilSi, xolo ZiriTadi teqnologiuri da-

xasiaTeba _ 3.2 cxrilSi. 

 

 

4. sawmendi sangrevis gamagreba 

4.1. zogadi cnobebi 

 

naxSiris miwisqveSa damuSavebis dros sawmendi 

sangrevebis gamagreba erT-erT ZiriTad sawarmoo 

process warmoadgens. sawmendi sangrevis droul da 

xarisxian gamagrebaze damokidebulia ara marto ad-

amianTa da manqanebis nayofieri muSaoba, aramed mu-

Saobis usafrTxoebac. gamagrebis saimedo saSualeb-

ebis Seqmna, romlebic uzrunvelyofen  amosaRebi 

manqanebis nayofier da efeqtur muSaobas, mniSvne-

lovani xarisxiT gansazRvravs progress naxSiris 

mopovebaSi. 

naxSiris viwropirmodebiTi amoRebis dros gan-

sakuTrebuli mniSvneloba moipova meqanizebuli sa-

magrebis danergvis sakiTxma. yovelnairad izrdeba 

meqanizebuli samagrebis gamoyenebis are. magram 

rTuli samTo-geologiuri pirobebis SemTxvevaSi ma-

Ti gamoyeneba ar xerxdeba da Semdgomi ganviTareba 

unda povos individualurma samagrma. 
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sawmendi sangrevebis samagri unda akmayofileb-

des gansazRvrul teqnikur, sawarmoo da ekonomikur 

moTxovnebs. 

teqnikur moTxovnebs miekuTvneba: simtkice, sim-

dgrade da samagris sixiste. sawarmoo moTxovnebia 

_ sangrevispira sivrceSi yvela sawarmoo procesis 

uzrunvelyofa da saWiro raodenobis haeris gatare-

ba, samagris minimaluri masa (wona), misi dayenebis 

da gadaadgilebis meqanizacia. ekonomikuri moTxov-

nebi: samagris minimaluri Rirebuleba da misi mox-

snis, gadatanis an gadaadgilebis Sromis minimaluri 

danaxarjebi, samagris saimedooba da xangrZlivoba. 

konstruqciis principuli sqemis mixedviT sa-

magrebi iyofa: individualur, seqciur, kompleqtur 

da agregatiul samagrebad. 

individualuri samagrebi Cveulebriv Sedgeba 

mzidi da Semkavebeli elementebisagan (bigi da uRe-

li), romlebic idgmeba erTdroulad da daiSleba 

mTlian an nawilobriv gadatanis an gadaadgilebis 

dros. Semsrulebeli funqciis gaTvaliswinebiT in-

dividualuri samagrebi SeiZleba iyos: sangrevispira 

da damsmeli. 

pirveli maTgani sawmendi gvirabis sangreviswi-

na sivrcis gamagrebisaTvis gamoiyeneba da misi da-

niSnulebaa Weris qanebis Sekaveba. 

damsmeli samagri _ specialuri daniSnulebis 

samagria, romelic gamoiyeneba sangrevispira sivrcis 

ukan Weris qanebis perioduli CamoqcevisaTvis (das-

misaTvis) _ Weris `gadaWris~ dadgenil xazze `CamoW-

risaTvis~. 
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individualuri samagrebi mobiluri da univer-

saluria, gamoiyeneba TiTqmis yovelgvar samTo-ge-

ologiur pirobebSi, Zalze Txelidan saSualo sis-

qemde fenebSi. magram maTi dayeneba Sromatevadi pro-

cesia, vinaidan gamagrebis yvela operacia xeliT 

sruldeba. 

seqciuri samagrebi Sedgeba calkeuli seqcieb-

isagan, romelTac urTierTSoris da sawmendi san-

grevis sxva mowyobilobebTan ar gaaCniaT mudmivi 

Zaluri da kinematikuri kavSirebi. konstruqciuli 

sqemis mixedviT samagris seqciebi aris ubigo, CarCo-

iani da buCquri. ubigo samagrs miekuTvneba gadamRo-

bi faris saxiT Sesrulebuli samagri, romelic ga-

moiyeneba daqanebiT fenis gamomuSavebis dros. Car-

Coiani tipis seqciebSi bagebi erTrigad ganlagdeba. 

samagrebis gadaadgilebis mimarTulebiT buCquri sa-

xis seqciaSi bigebi or an ramdenime rigad ganlag-

deba. samagrebis gadaadgileba specialuri gadamwe-

vebis, jalambrebisa da domkratebis daxmarebiT xde-

ba. 

kompleqturi samagrebi Sedgeba calkeuli seq-

ciebis kompleqtebisagan, romelTac urTierTSoris 

da sawmendi sangrevis sxva mowyobilobebTan ar ga-

aCniaT mudmivi Zaluri da kinematikuri kavSirebi. 

TiToeuli kompleqti Sedgeba urTierTSoris moZra-

vad SeerTebuli ori an meti seqciisagan. TiToeuli 

seqciis gadaadgileba Cveulebriv xorcieldeba hid-

rodomkratebiT, romlebic gaWeqil mdgomareobaSi 

myof amave kompleqtis erT an or mezobel seqcieb-

zea dayrdnobili. 
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agregatuli samagrebi Sedgeba calkeuli seqci-

ebisagan, romelTac sawmendi sangrevis sxva mowyobi-

lobebTan mudmivi Zaluri da kinematikuri kavSiri 

aqvT. seqciebis gadaadgilebisaTvis iyeneben hidro-

domkratebs. seqciebi, romelTac hidrodomkratebi 

aqvT, gadaadgildebian sabazo konstruqciaze dayr-

dnobiT, xolo seqciebi, romelTac ara aqvT domkra-

tebi _ sabazo konstruqciebTan erTad. 

seqciuri, kompleqturi da agregatuli samagre-

bisaTvis damaxasiaTebelia dadgmis da gadaadgile-

bis procesebis mTliani (an TiTqmis mTliani) meqani-

zacia. amitom maT uwodeben meqanizebul samagrebs. 

 

4.2. sangrevispira sivrcis individualuri samagrebi 

 

individualuri samagri bigebisa da uRlisagan 

Sedgeba. samagris ZiriTad sayrden elements warmo-

adgens bigi, romelic gamagrebul gvirabSi winaaRm-

degobas uwevs Weris qanebis daSvebas. uReli, rome-

lic moTavsebulia WerTan da warmoadgens xist an 

drekad Zels, ikavebs Weris qanebs gvirabSi Camoqce-

visagan da gadascems maT Zalvas bigidan. 

individualur samagrebs SeiZleba hqondeT sxva-

dasxva konstruqcia da R reaqciasa da Δh dawevas, e. 
i. Zalebis moqmedebis mimarT sayrdenis gadaadgi-

lebas Soris damokidebulebani. es damokidebuleba 

xasiaTdeba samagris maxasiaTeblis erT-erTi daxris 

kuTxiT _ deformaciis RerZisadmi β, an reaqciis 

RerZisadmi ω (nax. 4.1). 
samagris sworxazobrivi maxasiaTeblis SemTxve-

vaSi fardoba R/ Δh=tgβ gamosaxavs samagris sixistes. 
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ukufardobas Δh/R samagris daTmobas uwodeben da 

mas datvirTvis qveS myofi bigis sigrZis Semcireba 

axasiaTebs. a. a. borisovis mixedviT, yvela saxis 

samagri iyofa sam tipad: 

 

 
nax. 4.1. bigebis muSa maxasiaTeblebi: 

1. mkveTradmzardwinaRobiani; 2. mdovredmzardwinaRobiani; 

3. mudmivwinaRobiani; 

hx _ TviTgaWimvis svla xaxunis bigebSi drekadi 

damyoloba _ hidravlikur bigebSi 

 

I tipi _ 0<tgβ<∞. aseT samagrebs ewodeba 

mzardwinaRobiani samagrebi. maTTvis ( )βtgfR = . 

II tipi _ tgβ≈0. aseT samagrebs mudmivwinaRobiani 
samagrebi ewodeba. maTTvis R=const.  

III tipi _ tgβ→∞. aseT samagrebs xist samagrs 

uwodeben. 

I tipis samagrebs Cveulebriv hyofen mkveT-

radmzard da damrecmzard winaRobis samagrebad. 

samagrebis ZiriTad teqnologiur parametrebad 

iTvleba: sawyisi ganbrjena, sawyisi winaRoba, gan-
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Sladoba, bigis normaluri muSa winaRoba, maqsima-

luri saangariSo dawneva da mzidunarianoba. 

sawyis ganbrjenaSi igulisxmeba muSa mdgoma-

reobaSi dayenebis Semdeg bigSi miRebuli sawyisi 

Zalva. dayenebis Semdeg bigi ewinaaRmdegeba Weris 

qanebis daSvebas da dawevas iwyebs sawyisi winaRobis 

Rsaw gadalaxvis Semdeg. 

Weris dawevisadmi bigis maqsimaluri dasaSvebi 

winaRobis saSualo mniSvnelobas bigis normalur 

muSa winaRobas Rm uwodeben. daTmobis dros Weris 

daSvebisadmi bigis winaRobis cvlilebas ki bigis 

muSa maxasiaTebeli ewodeba. (nax. 4.2). 

 
nax. 4.2. mudmivwinaRobiani samagris maxasiaTeblebi 

 

bigis sigrZe Weris qanebis wnevis dawevis sidi-

dis zemoqmedebiT mcirdeba. maqsimaluri dawevis 

Semdeg samagris mzidunarianoba amowurulad iTvle-

ba da xdeba misi damtvreva. 
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samagris mniSvnelovani maxasiaTebelia misi gan-

Sladoba, romelic gamosawevi nawilis xarjze bigis 

sigrZis maqsimalur zRvrul sididemde zrdas gu-

lisxmobs. 

damsmeli da sangrevispira sivrcis bigebi SeiZ-

leba iyos xaxunis da hidravlikuri. 

xaxunis bigebi iyofian mzardi da mudmivi wina-

Robis xaxunis bigebad. mzardi winaRobis xaxunis bi-

gebis daTmoba soluri saketis detalebis drekado-

bis zRvruli deformaciiT izRudeba, xolo muSa ma-

xasiaTeblebi bigis saketis gasaSleli nawilis kon-

struqciul Taviseburebazea damokidebuli. mudmivi 

winaRobis xaxunis bigebi, sruli muSa winaRobis 

damyarebamde, daTmobis umniSvnelo (10_15 mm) sidi-

diT xasiaTdeba; Semdgomi muSa winaRobis SedarebiT 

umniSvnelo cvlileba xdeba bigis gasaSlel nawil-

sa da sakets Soris xaxunis koeficientis arastabi-

lurobis gamo. 

Weris gadaadgilebis maxasiaTeblebs mudmivi 

winaRobis xaxunis bigebi ufro Seesabameba, vidre 

mzardi winaRobis xaxunis bigebi. es bigebi muSa wi-

naRobas swrafad aRwevs da xels uSlis Weris daS-

revebas. 

mrewveloba seriulad uSvebs sxvadasxva tipis 

da tipmzomebis xaxunis bigebs 200-dan 880 mm-mde gan-

SladobiT, romelTa muSa winaRoba 10-dan 35 tZ-mde 

cvalebadobs. 

Weris qanebis daSvebisadmi muSa winaRobis Seq-

mnis mizniT, hidravlikur bigebSi gamoyenebulia 

siTxis winaRoba, romelic hidrocilindris Sekru-

li muSa siRruidan damcavi sarqvlis saSualebiT 
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gamoidevneba. xaxunis bigebTan SedarebiT hidravli-

kuri bigebis ZiriTadi upiratesoba Semdegia: 

mudmivi winaRobis stabiluri maxasiaTebeli, 

romelic damokidebuli ar aris gare pirobebze. 

Saxtis pirobebSi xaxunis bigebis muSa maxasiaTeble-

bis cvalebadoba 20_45% farglebSi meryeobs, maSin 

rodesac hidravlikur bigebSi 10%-s ar aRemateba. 

amis gamo hidravlikur bigebs faqturi muSa winaRo-

ba 20-31%-iT meti aqvs, vidre xaxunis bigebs; 

SedarebiT didia sawyisi ganbjenis Zalis sidi-

de, romelic 8_10 tZ tolia, nacvlad 2_4 tZ-isa xa-

xunis bigebSi. aRniSnulis gamo hidravlikuri bigi 

2_5-jer swrafad aRwevs muSa winaRobas da mcirdeba 

bigis mzardi winaRobis reJimSi yofnis dros, rac 

Weris qanebis mdgomareobas aumjobesebs. sawmend 

sangrevSi xaxunis bigebis hidravlikuriT Secvla 

Weris qanebis daZvras 15_25%-iT amcirebs; 

bigebis dayenebisa da gamoRebis samuSaoTa nak-

lebi Sromatevadoba, gamagrebis samuSaoTa tempebis 

zrda (hidravlikuri bigis dadgmaze 20_40%-iT nak-

lebi dro ixarjeba, vidre xaxunis bigis dayenebaze); 

distanciuri gantvirTvis SesaZlebloba da sa-

muSaoTa usafrTxoebis gazrda; 

bigebis naklebi kargva, rac distanciuri gan-

tvirTviTaa miRweuli. hidravlikuri bigebisaTvis 

normatiuli kargvebi 1% udris, xolo xaxunis bige-

bisaTvis _ 4%. 

hidravlikuri bigebis uaryofiTi mxareebia: 

maTi didi pirveladi Rirebuleba, rac 4-7-jer 

aRemateba, xaxunis bigebis Rirebulebas. magram bige-

66 
 



bis kargvebis gaTvaliswinebiT, hidravlikuri bigebi 

ufro ekonomiuria. 

bigebis eqspluataciis, profilaqtikuri daTva-

lierebis, mimdinare da kapitaluri DSekeTebis  mi-

marT gaZlierebuli moTxovnebi. 

hidravlikuri bigebi, muSa siTxiT kvebis siste-

mis mixedviT iyofa Siga da gare kvebis bigebad. pir-

vel SemTxvevaSi, tumbo TiToeuli hidravlikuri bi-

gis SigniTaa moTavsebuli da muSa siTxe, romelic 

Casxmulia bigSi muSaobaSi gaSvebis win, imyofeba 

masSi eqspluataciis mTeli periodis ganmavlobaSi. 

gare kvebis bigebSi tumbo bigs gareT imyofeba da 

yoveli calkeuli hidravlikuri bigis dayenebis 

dros saWiroa tumbodan damwnexi milis saSualebiT 

siTxis wneviT miwodeba. 

Siga kvebis hidravlikur bigebTan SedarebiT, 

gare kvebis hidravlikuri kvebis upiratesoba Semde-

gia: 

_ martivi konstruqcia, maRali saimedooba da nak-

lebi Rirebuleba; 

_ gamagrebis meqanizaciis ufro maRali xarisxi; 

_ yvela bigis erTnairi sawyisi ganbjena, vinaidan 

isini erTi satumbo sadguridan ikvebeba; 

_ muSa siTxed iafi wyalnarevi zeTis emulsiis 

gamoyenebis SesaZlebloba. 

gare kvebis hidravlikuri bigebis uaryofiTi 

mxarea maTi avtonomiurobis SeuZlebloba da dayene-

bisaTvis saWiro didi dro. Siga kvebis bigebTan Se-

darebiT, agreTve sawmend sangrevSi TiToeul hidro-

bigSi muSa siTxis miwodebisaTvis saWiro drekadi 

milis arseboba. 
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4.3. damsmeli samagrebi 

 

sawmend sangrevSi Weris mTliani CamoqceviT 

marTvis dros dgamen specialur, e. w. dasmel sa-

magrs, romelic gaTvaliswinebuli mimarTulebiT 

uzrunvelyofs qanebis Camoqcevas da samuSao sivr-

ces icavs Camoqcevisagan. damsmel samagrad SeiZleba 

gamoyenebul iqnas xis da liTonis bigebi, maTgan ga-

keTebuli buCqebi, agreTve jargvalebi da damsmeli 

bigebi. 

liTonis bigebis, jargvalebisa da buCqebis ga-

moyeneba araperspeqtiulia, vinaidan maTi dayeneba, 

daSla da gadatana gansakuTrebiT did Sromas moiT-

xovs. didi gavrceleba aqvs liTonis damsmel sa-

magrs, romelsac yofen xaxunis da hidravlikur dam-

smel bigebad. 

amJamad farTo gamoyeneba aqvs ОКУМ-is tipis 

damsmel xaxunis bigs. es aris gasaSleli damTmobi 

mzardi winaRobis muSamaxasiaTebliani bigi. isini 

gamoiyeneba fenebSi, romelTa vardnis kuTxe 250-mdea 

da sisqe cvalebadobs 0,45-2 m-is farglebSi. tipzo-

maze damokidebulebiT misi damTmobunarianoba 40-

dan 140 mm-mde, xolo winaRoba 100-dan 200 tZ-mde ic-

vleba (cxrili 4.1). 

hidravlikuri damsmeli bigebi SeiZleba iyos 

Siga da gare kvebiT. Siga jvebis bigebs miekuTvneba, 

magaliTad, СГП-3 tipis bigebi, romlebic gankuTvni-

lia 0,7-2,4 m sisqis damreci (0-200) fenebisaTvis. ro-

ca lavis sangrevis wina sivrce gamagrebulia hid-

ravlikuri bigebiT, maTi normaluri winaRoba 80 tZ 

Seadgens,  sawyisi  ganbjena  40 tZ,  ganSladoba _  
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 cxrili 4.1 
maCveneblebi bigebis tipzomebi 

ОКУ-01Б ОКУм- 
01 

ОКУм- 
02 

ОКУм- 
03 

bigis simaRle, mm:     

maqsimaluri 585 705 860 1050 

minimaluri 323 383 460 560 
ganSladoba, mm 262 317 400 490 
winaRoba, tZ:     

sawyisi 20-25 20-25 40 40 

muSa 100 100 150 150 
damTmobunarianoba muSa 
winaRobis dros, mm 

0-40 0-40 0-80 0-80 

bigis masa, kg 95,2 144,4 163,6 188,5 

gamoyenebis are:     

fenebis sisqe, m 0,45-0,58 0,55-0,7 0,65-0,87 0,75-1,05 

fenebis vardnis kuTxe, 
grad. 

0-25 0-25 0-25 0-25 

                     

cxrili 4.1, gagrZeleba 
maCveneblebi bigebis tipzomebi 

 ОКУм-04 ОКУм-05 ОКУм-06 

bigis simaRle, mm:    

maqsimaluri 1315 1600 2000 

minimaluri 700 825 1035 

ganSladoba, mm 615 775 965 

winaRoba, tZ:    

sawyisi 40 40-60 40-60 

muSa 150 200 200 

damTmobunarianoba 

muSa winaRobis 

dros, mm 

0-80 0-140 0-140 

bigis masa, kg 219,5 321,4 363,7 

gamoyenebis are:    
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fenebis sisqe, m 0,89-1,31 1,1-1,60 1,4-2,0 

fenebis vardnis 

kuTxe, grad. 

0-25 0-18 0-18 

 

700 mm-mdea. gare kvebis hidravlikuri bigebi ix-

mareba hidravlikur damsmel samagrSi `sputniki~, 

romelic gamoiyeneba sangrevis gadasatan konveier-

Tan kompleqtSi, damrec fenebSi (ara umetes 15%), 

sisqiT 0,6-1,8 m. bigebis normaluri winaRoba 80 tZ-ia, 

sawyisi ganbjena _ 47 tZ. 
 

4.4. sangrevispira samagris uReli 

 

uRlis ZiriTadi daniSnulebaa Tanabrad gadas-

ces Weris qanebis did zedapirs individualuri bi-

gis muSa winaRobis Zalva, agreTve daicvas gamagre-

buli samuSao sivrce Weris qanebis natexebis Camoc-

venisagan. 

individualuri samagris uReli aris xisti da 

damTmobi (resoruli). xisti uReli warmoadgens 

Zels, romlis drekadi CaRunva, Weris qanebis Sesam-

Cnev uswormasworobasTan SedarebiT, mcirea. dam-

Tmob uRlebs umniSvnelo sixiste aqvT da SeuZliaT 

deformireba Weris qanebis uswormasworobasTan Se-

guebiT. amasTan, deformacia SeiZleba iyos aRdgeni-

Ti da narCeni. damTmob uRlebs miekuTvneba xis uRe-

li. 

xisti uReli, praqtikulad ar cvlis individu-

aluri samagris bigis muSa winaRobis maxasiaTebels, 

maSin rodesac damTmobs SeuZlia misi mniSvnelovani 

cvlileba. magaliTad, hidravlikur bigze xis uR-
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lis gamoyeneba Zirfesvianad cvlis bigis muSa wina-

Robis maxasiaTebels da mas gardaqmnis damrec-

mzard winaRobis maxasiaTeblad. aman ki SeiZleba ga-

moiwvios Weris qanebis zedmeti ganSreveba, misi 

mdgradobis dakargva da sawmend sangrevSi muSaobis 

pirobebis gauareseba. 

xist uRlebs hyofen liTonis gasaReb da sax-

srian uRlebad. pirvel maTgans ar gaaCnia mowyobi-

loba erTmaneTTan raime kavSirisaTvis, saxsrians ki 

aseTi mowyobiloba aqvs. amis garda saxsrian uR-

lebs specialuri saketi mowyobiloba aqvT, rome-

lic Camosakidi konsoluri uRlis boloze sawyis 

ganbjen Zalas qmnis da amiT, bigis dauyeneblad, 

droebiT ikavebs samuSao sivrces, rac sangrevis 

konveieris dauSlelad gadaadgilebisaTvis aris sa-

Wiro. 

saxsruli uRlebi damreci fenebis sawmendi 

sangrevebisTvisaa gankuTvnili, upiratesad viwro-

pirmodebiani amoRebis dros, da gaTvaliswinebulia 

liTonis, hidravlikuri bigebisaTvis, konsoluri 

dakidebis SemTxvevaSi uRelma unda uzrunvelyos 

sangrevispira sivrceSi droebiTi Weris ubigo Seka-

veba. 

saxsruli uRlebis eqspluataciis gamocdile-

biT dadgenilia, rom uRlis qveS bigi umjobesia ise 

dadges, rom gamomuSavebuli sivrcis mxares misi 

konsoli toli iyos 1/3 sigrZisa, xolo sangrevis 

mxares _ uRlis 2/3 sigrZisa. kombainis Semsrulebe-

li organos pirmodebis sidideze damokidebulebiT 

rekomendebulia uRlis sigrZeTa Semdegi mniSvnelo-

bani: 

71 
 



 
kombainis Semsrulebeli organos 

pirmodebis siRrme, mm  _ 500, 630, 800, 1000 randiT amoReba 

saxsruli uRlis sigrZe, mm _ 1000, 1250, 800, 1000, 1250. 

saxsruli uRlebi liTonis bigebis mzidunari-

anobas unda Seesabamebodes. amisaTvis dadgenilia 

saxsruli uRlebis oTxi seria. bigebis winaRobis 

gaTvaliswinebiT uRlis arCeva uzrunvelyofs maT 

efeqtur muSaobas. 

 

4.5. meqanizebuli samagrebi 

 

TviTgadaadgilebis unaris mqone samagrs meqani-

zebuls uwodeben. aseTi saxis samagrebi upiratesad 

hidroficirebulia, isini uzrunvelyofen samuSao 

sivrcis Semofargvlas da gamagrebis procesebis me-

qanizacias, Weris marTvas da konveieris gadaadgile-

bas (damrec da daxril fenebze). 

meqanizebuli samagris gamoyenebam unda uzrun-

velyos lavis sangrevispira sivrceSi Weris Sekaveba, 

Weris marTva, samuSao sivrceSi Weris qanebis SemoW-

ris Tavidan acileba, konveieris gadaadgileba, maT 

Soris damtvirTavi saxnisebiT muSaobis drosac, 

kombainis gavlis Semdeg gamomuSavebuli sivrcis We-

ris Sekaveba Semsrulebeli organodan, ara umetes 

samagris seqciis dayenebis erTi bijis daSorebiT. 

meqanizebulma samagrma unda uzrunvelyos saw-

mendi sangrevis gamagreba, gamoyenebuli kombainis 

maqsimalur samuSao siCqareze ara naklebi siCqariT. 

amasTan, unda rCebodes aranaklebi 0,7 m siganisa da 
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0,4 m simaRlis Tavisufali gasasvleli muSebisaT-

vis. 

Weris qanebTan urTierTqmedebis da Semsrule-

bel funqciaTa xasiaTis mixedviT meqanizebuli sa-

magrebi iyofa Semkavebel gadasaRob-Semkavebel, Sem-

kavebel-gadasaRob da gadasaRob samagrebad          

(nax. 4.3). 

 
nax. 4.3. meqanizebuli samagrebis principuli sqemebi 

 

Semkavebeli tipis samagrebSi (nax. 4.3, b) mTavar 

rols asruleben damWeri elementebi, romlebic la-

vis samuSao sivrcis farglebSi Wers ikaveben. am ti-

pis samagrebSi gadasaRobi elementebi xSirad ar ar-

is da Tu aris, isini damxmare rols asruleben _ ar 

iRebs Camoqceuli Weris qanebis mier gamowveul ver-

tikalur datvirTvas, aramed mxolod eRobeba am qa-

nebis samuSao sivrceSi SemoWras. 
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gadasaRob-Semkavebel meqanizebul samagrs (nax. 

4.3, g) iseTi gadaxurva aqvs, romelic erTdroulad 

icavs Wers da gadaRobavs samuSao sivrces Camoqceu-

li qanebidan. amasTan, ZiriTad rols gadasaRobi 

elementebi asruleben, romelic Sesrulebulia 

mZlavri safaris saxiT. 

Semkavebel-gadasaRobi meqanizebuli tipis sa-

magrebi (nax. 4.3, d) aseve aRWurvilni arian mkveTrad 

gamokveTili Semkavebeli da gadasaRobi elemente-

biT; magram am SemTxvevaSi ZiriTad rols Semkavebe-

li elementi asrulebs, xolo gadasaRobi elementi 

warmoadgens damxmare saSualebas Camoqceuli qane-

bis samuSao sivrceSi SemoWris Tavidan asacileb-

lad. 

gadasaRobi tipis samagrebi (nax. 4.3, a) warmod-

genili arian mxolod gadasaRobi elementebiT da 

ewinaaRmdegeba samuSao sivrceSi Camoqceuli qanebis 

SemoWras. 

didi gavrceleba aqvs Semkavebeli tipis samag-

rebs, romlebic gamoiyeneba 0,55_3,2 m sisqis fenebSi, 

rodesac Weri warmodgenilia saSualo da saSualo-

ze ufro mdgradi qanebiT. am tipis samagrebma upir-

atesi gavrceleba pova 0,8_2 m sisqis da 10_150 dax-

ris fenebSi, romlis uSualo Weri warmodgenilia 

saSualo da saSualoze mdgradi qanebiT, xolo Zi-

riTadi Weri _ I_III klasis qanebiT Camoqcevadobis 

mixedviT (yofili naxSiris sakavSiro institutis 

klasifikaciiT). aseTi tipis samagrebi warmatebiT 

gamoiyeneba agreTve fenebSi, romelTa daxris kuTxe 

350-mdea. 
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gadasaRob-Semkavebeli samagrebi ufro efeqtu-

rad muSaoben 1,8 m sisqis damrec fenebSi, advilqce-

vadi, aramdgradi da agreTve advilqcevadi saSualo 

simdgradis qanebis arsebobisas. maTi ZiriTadi dade-

biTi mxarea sangrevispira sivrceSi Sesakavebeli We-

ris qanebis zolis mcire sigane, rac advilqcevadi 

qanebis SemTxvevaSi amcirebs samagrze datvirTvas 

da aiolebs maT Seguebas sxvadasxva uswormasworo-

basTan. am samagrebis uaryofiTi mxarea SedarebiT 

mcire samuSao sivrce, ris gamoc garTulebulia 

masSi mowyobilobaTa ganlageba da xalxis mimos-

vla. 

Semkavebel-gadasaRob meqanizebul samagrebs Se-

uZliaT 1,5_3,2 m sisqis damrec fenebSi muSaoba, ro-

desac Weris qanebi saSualo simdgradis da advil-

qcevadia. gadasaRobi tipis samagrebs jer farTo 

gavrceleba ar miuRiaT, Tumca arsebobs damreci 

sqeli fenebis damuSavebisas maTi gamoyenebis dade-

biTi Sedegebi. 
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nax. 4.4. meqanizebuli samagrebis seqciebis principuli 

sqemebi: 1. gadaxurva; 2. bigebi; 3. fuZe 

 

meqanizebuli samagris ZiriTadi struqturuli 

erTeuli saxazo seqciaa, romelic gadaadgilebis 

dros inarCunebs Tavis mTlianobas da Sedgeba zeda 

gadaxurvisagan, hidravlikuri bigebisagan (erTi an 

ramdenime)m fuZisagan (an qveda sayrdeni elementebi-

sagan) da gadaadgilebis hidrodomkratebisagan (er-

Ti an ori). 

meqanizebuli samagrebis seqciebi SeiZleba iyos 

erTbigiani, CarCoiani da buCquri. bigebis rigis mi-

xedviT samagrebi SeiZleba iyos erTriga, orriga an 

samriga (nax. 4.4). 

erTbigiani seqciebi gamoiyeneba gadasaRob-Sem-

kavebel samagrebSi. Semkavebeli tipis samagrebSi 

maT ar iyeneben uRlis aramdgradi mdgomareobisa da 

arasakmarisi saventilacio kveTis gamo. 
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CarCos tipis seqcia Semkavebel samagrebSi gamo-

iyeneba da gankuTvnilia Txeli da saSualo sisqis 

fenebisaTvis. yvelaze martivi da gavrcelebulia 

orbigiani seqciebi. ukanasknel dros gavrcelebas 

pouloben jargvluri seqciebi, romlebic gaZlier-

ebuli gverdiTi simdgradiT gamoirCeva. dadgmis bi-

jis gazrdis xarjze uzrunvelyofilia gamagrebis 

didi siCqare da bigebis gadamWrel rigs aqvs gaZli-

erebuli muSa winaRoba. 

Tanamedrove meqanizebuli samagrebis gadaadgi-

lebis ZiriTadi sqemebia: 

_ Tanmimdevruli, seqciebis gadaadgilebiT, 

kombainis miyolebiT da konveieris frontaluri ga-

daadgilebiT erTdroulad lavis mTel sigrZeze; 

_ Tanamimdevruli, seqciebis gadaadgilebiT uS-

ualod kombainis gavlis Semdeg, an misgan CamorCe-

niT konveieris gaRunuli ubnis sigrZeze da konvei-

eris `talRuri~ gadaadgilebiT kombainis miyole-

biT; 

_ Tanamimdevruli, romlis drosac wyvili seq-

ciebi kombainis gavlisTanave gadaadgildeba, xolo 

kenti _ konveieris gaRunuli ubnis sigrZeze Camor-

CeniT; 

_ Tanamimdevruli, kompleqtis erTi seqciis ga-

daadgilebiT kombainis gavlisTanave, xolo meore 

seqciis _ konveieris gaRunuli ubnis Semdeg gadaad-

gilebiT; 

_ Tanamimdevruli, cicabo fenebis pirobebisaT-

vis, romlis drosac kombainis gavlis Semdeg gada-

adgildebian ZiriTadi seqciebi (wyvili), xolo dam-
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xmare seqciebi gadaadgildeba blokebad naxSiris am-

oRebisa da kombainis CaSvebis Semdeg; 

_ erTdrouli, lavaSi yoveli mesame, meoTxe da 

a. S. seqciebis gadaadgilebiT, naxSiris randiT am-

oRebis dros. 

randiT amoRebis dros sawmendi sangrevi uwyve-

tad gadaadgildeba, xolo bijis sidideze seqciebis 

gadaadgileba SesaZlebelia ganxorcieldes mxolod 

mTel frontze sangrevis amave sidideze gadaadgi-

lebis Semdeg. Tu lavis mTel sigrZeze sangrevispi-

ra sivrcis gaumagrebeli zolis sigane (samagris ga-

daxurvidan sangrevamde manZili) dasawyisSi ά-s to-

lia, maSin   seqciebis gadaadgilebis win es sigane 

gadaadgilebis t bijiT gaizrdeba da Weris gaSiS-

vlebis iseT sidides miaRwevs, romlis daSveba mxo-

lod Weris qanebis gansakuTrebuli mdgradobis 

drosaa SesaZlebeli. amasTan dakavSirebiT, randiT 

amoRebis dros ufro racionaluria samagris seqci-

ebis Wadrakuli da jgufur-diagonaluri sqemebiT 

gadaadgileba (nax. 4.5). 
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nax. 4.5. seqciebis gadaadgilebis variantebis sqemebi 

randiT amoRebis dros: a. xazovani; b. Wadrakuli; g. 

jgufur-diagonaluri 

 

Wadrakuli sqemis SemTxvevaSi lavis mTel 

sigrZeze Weris gaumagrebeli nawilis maqsimaluri 

sigane: 

,
2

1
1

taS +=                              

xolo jgufuri diagonaluri sqemis SemTxvevaSi: 

,1
2

seqn
taS +=  

sadac nseq aris jgufSi seqciebis ricxvi. 
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meqanizebulma samagrebma upiratesi gavrceleba 

pova 1,1_3,2 m sisqis fenebSi, romelTa vardnis kuTxe 

150-mdea. 

meqanizebuli samagrebis gamoyenebis dros, sam-

To wnevebis marTvis ZiriTadi xerxi Weris qanebis 

mTliani Camoqcevaa. amJamad xorcieldeba RonisZieb-

ani gamomuSavebuli sivrcis mTliani vsebiT meqani-

zebuli samagris Seqmnaze. 

Semkavebeli tipis meqanizebul samagrTa mode-

lebis umravlesoba agregatuli an kompleqturia. 

gadasaRob-Senkavebeli, Semkavebel-gadasaRobi da ga-

dasaRobi samagrebi mxolod agregatulia. 

agregatul-meqanizebuli samagrebi SedarebiT 

advilad samarTavia da SeiZleba maTi avtomatiza-

cia; magram maTi eqspluatacia Zneldeba umniSvnelo 

samTo-geologiuri darRvevebis drosac ki. aseT pi-

robebSi manevrirebis unari kompleqtur samagrebs 

ufro aqvT. amasTan, maTi marTva ufro rTulia, xo-

lo avtomatizacia metad gaZnelebulia lavis sigr-

Zeze seqciebs Soris saerTo kavSiris uqonlobis ga-

mo. amrigad, myari hifsometris mqone fenebSi mizan-

Sewonilia agregatuli samagrebis, xolo geologiu-

ri aSlilobis SemTxvevaSi _ kompleqturi samagre-

bis gamoyeneba. 

daxril da cicabo fenebSi meqanizebuli samag-

rebis muSaobis pirobebi sagrZnoblad gansxvavdeba 

damrec fenebSi muSaobis pirobebisagan. lavis gan-

vrcobiT winwawevis dros samagri da mTeli amosaRe-

bi kompleqti gravitaciuli Zalebis da gverdiTi qa-

nebis, gansakuTrebiT Weris qanebis qveda Sris daZ-

vris unaris gavleniT, curdeba fenis daqanebis mi-

80 
 



marTulebiT. Tavidan rom aviciloT samagris dacu-

reba da am SemTxvevaSi seqciis SesaZlo gadayirave-

ba, seqciebi da sxva manqanebi dakavSirebulia erTia-

ni kinematikuri sistemiT da seqciis gadaadgileba 

aqtiuri sakaviT xdeba. 

meqanizebuli samagrebis tipis Serceva ZiriTa-

dad uSualo Weris qanebis Semadgenlobis da mdgra-

dobis, agreTve fenis sisqis da daxris kuTxis mi-

xedviT ganisazRvreba. 

gadasaRob-Semkavebeli tipis samagrebs, romle-

bic WerTan winafris saSualebiT arian kontaqtSi, 

arasakmarisi gverdiTi mdgradoba aqvT ukve 180-mde 

daxris fenebSi. amitom cicabo fenebSi mizanSewoni-

lia Semkavebel-gadasaRobi samagrebis (Weris susti 

qanebis SemTxvevaSi), an Semkavabeli samagrebis (We-

ris qanebis saSualo mdgradobisa da fenis mcire 

sisqis SemTxvevaSi) gamoyeneba. 

cicabo fenebSi SeiZleba gamoyenebul iqnas ro-

gorc kompleqturi, ise agregatuli samagrebi. amas-

Tan, mizanSewonilia naxSiris amoReba vawarmooT 

qvevidan zeviT da samagris seqciebi gadavaadgiloT 

Tanmimdevrulad. 

ganvrcobis mimarTulebiT samagris gadaadgile-

bis erT-erTi xerxi, romlis drosac daqanebiT da-

coceba kompensirdeba, naCvenebia 4.6 naxazze. samagri, 

romelic Sedgeba fuZisa 1 da 1′ , gadaxurvisa 2 da 
2′ , ormagi moqmedebis hidrosayrdenebisagan 3 da 3′ , 
aRWurvilia iribula (diagonaluri) bigebiT 4 da 

4′ , 5 da 5′ , romlebic saxsrulad arian SeerTebuli 

erTi seqciebis fuZeebTan da mezobeli seqciebis 

uRlebTan. iribula bigebi daqanebiT samagris daco-
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cebis kompensirebis saSualebas iZleva, uzrunvel-

yofen Wersa da iatakSi arsebuli darRvevebis nor-

maluri teqnologiuri reJimiT gadalaxvas, ewinaaR-

mdegebian fenis daqanebiT seqciebis gadayiravebas 

da seqciaTa Soris arsebuli RreCoebis xarjze 

samagris sigrZis Secvlis saSualebas iZleva. 

 
nax. 4.6. iribula bagebis saSualebiT universaluri 

marTvis meqanizebuli samagri cicabo fenebisaTvis 

 

daqanebiT seqciebis Camococebis kompensacia 

seqciis 1 daSvebiT, hidrobigis 3 SeCerebiT da irib-

uli hidrobigebis 4 da 5 ganbjenze CarTviT xorci-

eldeba. am dros seqcia 1 gadaadgildeba aRmavlo-

biT, ris Semdeg gaiWeqeba hidrobigi 3, aseve gadaad-

gildeba (aRmavlobiT) danarCeni seqciebic. 

amJamad Seqmnilia rigi meqanizebuli samagrebi 

daxril, cicabo, Txeli da sqeli fenebisaTvis, ro-
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melTa amoReba xorcieldeba rogorc mimarTebiT, as-

eve daqanebiT, Weris mTliani CamoqceviT da mTliani 

vsebiT. zogierTi maTganis teqnologiuri daxasiaTe-

ba mocemulia cxrilSi. 

samuSaoTa winwawevis mimarTulebis (daqanebiT, 

mimarTebiT), fenis sisqisa da Weris marTvis xerxis 

gaTvaliswinebiT, meqanizebul samagrebs waeyenebaT 

sxvadasxva teqnikuri moTxovnebi. 

mimarTebiT samagrebis muSaobis dros uzrun-

velyofili unda iqnes: moqmedi svetis gamomuSavebu-

li sivrcis mxridan Weridan Camoqceuli qanebis Se-

moWrisagan sangrevis samuSao sivrcis mTliani dac-

va; Weris marTva mTliani CamoqceviT da vsebiT seq-

ciis frontaluri an Tanamimdevruli gadaadgileba 

qvevidan zeviT; hifsometriasa da sangrevis sigrZis 

cvlilebasTan Seguebis unari; naxSiris amoRebaze 

samuSaoTa didi xniT gauCereblad kvanZebis montaJi 

da demontaJi. 

seqciis gadayiraveba fenis daqanebiT Tavidan 

unda iqnas acilebuli rogorc seqciis konstruqci-

is sakuTari mdgradobis, ise gare kavSirebis xar-

jze. 

didi mniSvneloba aqvs samagris Zaluri para-

metrebis arCevas, romlebic Weris qanebis Tvisebebsa 

da struqturazea damokidebuli. ramdenadac maRa-

lia Weris mdgradoba, miT meti unda iyos samagris 

normaluri winaRoba. Tu aramdgradi da saSualo 

simdgradis Weris SemTxvevaSi samagris normaluri 

winaRoba 20-35 tZ/m unda iyos, mdgradi da mZime We-

ris SemTxvevaSi is 50-65 tZ/m-s aRwevs. 
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                                          cxrili 4.2 

maCveneblebi 1АНЩ 2КГД МКТ АЩ 
1 2 3 4 5 

samagris simaRle, mm: 

     minimaluri 

     maqsimaluri 

 

630 

1330 

 

670 

1205 

 

510 

990 

 

950 

2200 

muSa winaRoba, tZ: 

     bigis 

      

 

30 

 

 

50,3 

 

 

20 

 

 

5,12
6,19 2*

 

     seqciis 60 100,6 40 

250
2,39 2*

 

sawyisi ganbjeni, tZ: 

      bigis 

 

13,5 

 

31 

 

14 
10
7,15 2*

 

      seqciis 39 62 28 

20
4,31 2*

 

samagris muSa winaRoba, 

tZ: 

Sekavebuli Weris 1 m2 

farTobze 

 

15 

 

34,8 

 

25,6 
2,8
8,12 2*

 

damsmeli bigis 1 grZ. m 

saSualo xvedriTi 

wneva,kgZ/sm3:   

23 53 50 

5,12
6,19 2*

 

       Werze  

4,3 
49
91,0 2*

 
 

4,1 

 

2,8-3,9 

       iatakze 4,9 7,1 6,2 2,5-3,5 

lavis sigrZeze seqciis 

dayenebis 

            biji, m 

 

1,3 

 

0,25 

 

0,6 

 

1,0 

Weris amoximvis 

koeficienti 

0,8 0,58 0,75-

0,9 

0,4 
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1 2 3 4 5 

samagris gadaadgilebis 

biji, m 

0,2-0,6 0,8 0,7 0,7 

sangrevispira sivrcis 

minimaluri siganis 

dros haeris 

gasatarebeli kveTi, m2: 

    

  minimaluri 

momsaxurebis sisqis  

1,04 1,85 1,0 1,8 

  fenebze maqsimaluri 

sisqis 

1,89 3,12 1,4 3,2 

lavis 1 grZ. metrze 

samagris saSualo 

liTponmoculoba, t/m 

1,25 1,38 1,94 1 

samagris kompleqtis 

sigrZe, m 

40 130 100 40 

*) mricxveli – gadaxurva, 

   mniSvneli _ bigebi; 

*2) mricxveli _ ganSladobis I safexuri, 

   mniSvneli _ ganSladobis II safexuri. 

 

Weris qanebis mniSvnelovani daSrevebis Tavidan 

acilebis mizniT, sawyisi ganbjena samagris norma-

luri winaRobis 50-dan 70%-mde unda icvlebodes. 

damreci fenis samagrebisagan gansxvavebiT, cicabo 

fenebSi samagris gadasaRobi nawili gaTvlili unda 

iqnes 10-15 tZ/m datvirTvaze, amave dros is unda iy-

os mTliani (idgmebodes mijriT). 

Weris qanebis mdgradobis gaTvaliswinebiT sa-

montaJo Sris kompleqsebis meqanizebuli samagrebi 

SeiZleba iyos: aramdgradi an saSualo mdgradobis 

Weris mqone fenebisaTvis, Semkavebel-gadasaRobi ti-
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pis da mdgradi WerisaTvis _ Semkavebeli tipis (2-4 

bigiani samagri). aseTi samagrebis gamoyenebis Tavise-

bureba zolebis gadasaxlarTavi (dasawnevi) manqane-

bis ganlagebisaTvis adgilis SeqmnasTanaa dakavSi-

rebuli. 

Weris mTliani vsebis xerxiT marTvis dros sa-

magris winaRoba, sistemis samagri _ gverdiTi qanebi 

_ amosavsebi masivi, urTierTmoqmedebaze damokidebu-

lebiT miiReba 15-dan 35tZ/m-mde. gamomuSavebuli 

sivrcis vseba SeiZleba vawarmooT rogorc hidrav-

likuri, ise pnevmaturi xerxiT. 

cicabo fenebisaTvis meqanizebuli samagris ti-

pis Sercevis dros did gavlenas axdens fenis sisqe. 

1,3-2,5 m sisqis fenebze mizanSewonilia Semkavebeli 

tipis samagris gamoyeneba (dasacavi sivrcis sigane 

unda iyos 3-3,5 m meti); 2-3,5 m sisqis fenebSi ki mi-

zanSewonilia Semkavebel-gadasaRobi tipis samagri, 

dasacavi sivrcis ara umetes 2-2,5 m siganiT. 

cicabo fenebSi meqanizebuli samagrebis gan-

vrcobiT gadaadgileba SeiZleba ganxorcieldes seq-

ciebis Tanamimdevruli gadaadgilebiT, winaswar ga-

daweuli samagris bazaze moWimviT da mezobeli seq-

ciebisagan gadasaadgilebeli seqciis ukubiZgebiT. 

vinaidan umravles SemTxvevaSi cicabo fenebSi 

Weri aramdgradia da ar iZleva 3,5 m-ze met farTob-

ze gaSiSvlebis SesaZleblobas, ufro racionalur-

ia samagris seqciis Tanamimdevruli gadaadgileba, 

amosaRebi manqanidan minimaluri daSorebiT. 

sangrevidan bigebis pirvel rigamde manZili da-

mokidebulia kombainis zomebze da sangrevidan kon-

solis wina torsis dasaSveb CamorCenebze. Weris ar-
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amdgradi qanebis SemTxvevaSi, sangrevidan daxurvis 

wina napiramde (nawiburamde) manZili ar unda aRemat-

ebodes 0,2 m-s; saSualo mdgradobis Weris dros _ 

0,25_0,3 m-s, xolo mdgradi Weris SemTxvevaSi _ 0,8 m-

s. 

cicabo fenebSi meqanizebuli samagrebis muSa-

obis efeqturoba gadaxurvis da fuZis tipebis dasa-

buTebul arCevazedacaa damokidebuli.  aramdgradi 

qanebis SemTxvevaSi dagrZelebuli xisti uRlis ga-

moyeneba Weris qanebze datvirTvis mravalgzis miye-

nebis aucileblobas iwvevs. es ki amcirebs Weris 

mdgradobas da auaresebs samagris muSaobis piro-

bebs. xisti uRlebis gamoyeneba mdgradi qanebis ar-

sebobis SemTxvevaSia dasaSvebi. 

cicabo fenebSi gamoyenebuli amJamad arsebuli 

meqanizebuli samagrebis gadaadgilebis xerxebia: 

konveieris bazisaken, randis mimmarTvelisaken, mezo-

bel seqciaze dayrdnobiT da bazuri Zelisaken. 

cicabo fenebis damuSavebis dros kompleqsuri 

meqanizaciis erT-erT  
perspeqtiul mimarTulebad iTvleba gadasaRob-Sem-

kavebel samagrebiani farisebri kompleqtebis da ag-

regatebis gamoyeneba, romlebic fenis daqanebiT mu-

Saoben. 

aseTi amoRebis upiratesobad iTvleba: naxSiri-

sa da airis uecari gamotyorcnebis mqone fenebis 

usafrTxo damuSavebis pirobebi; sawmendi sangrevis 

mcire sigrZe, rac saSualebas gvaZlevs, gamoyenebul 

iqnes farisebri samagrebi geologiuri aSlilobebis 

arsebobis SemTxvevaSi; faris sakuTari woniTa da 

Camosaqcevi qanebis wneviT gamowveuli Zalebis mi-
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marTulebis sangrevis gadaadgilebis mimarTulebas-

Tan damTxveva, rac samagris muSaobis pirobebs aum-

jobesebs. 

1,4_2,2 m sisqisa da 45_900 vardnil fenebSi iyen-

eben АЩ tipis agregatul farebs. maTi samagri war-

moadgens orbigian seqcias, romlebic urTierTSoris 

jaWvebiTaa SeerTebuli. seqciis zemoT mowyobili 

fenilis Tavze iqmneba fuWi qanis baliSi (romelic 

qanebis iZulebiTi CamoqceviT miiReba), riTac miRwe-

ulia Camoqceuli qanebis SesaZlo dartymebis Semci-

reba. fuWi qanis baliSis simaRle fenis erTnaxevar-

orjerad sisqeze naklebi ar unda iyos. agregatis 

montaJis dros fenils samagris seqciebze amagreben. 

sangrevis samuSao sivrceSi Weridan da iatakidan qa-

nebis SemoWris Tavidan acilebis mizniT gaTvalis-

winebulia winsafrebis mowyoba. agregatis gadaadgi-

leba misi sakuTari wonisa da zemoT ganlagebuli 

Camoqceuli qanebis wonis zemoqmedebiT xorcielde-

ba, rac wnevisagan hidrobigis TandaTanobiT gan-

tvirTvis Semdeg xdeba. hidrobigebi lavis mTel 

sigrZeze ganitvirTebian, rac, marTalia, mcire dro-

iT, magram mniSvnelovan farTobze Weris qanebis ga-

SiSvlebas iwvevs. es ki maT mdgomareobaze uaryofi-

Tad moqmedebs. 

sul sxva principiT xorcieldeba 0,7_1,2 m sis-

qisa da 40_900 vardnis fenebisaTvis gankuTvnili 

АНЩfarisebri samagris gadaadgileba. farisebri sa-

magrebis daSveba rand-konveirisaken iZulebiTi mo-

WimviT xorcieldeba. aseTi samagris Tavisebureba is 

aris, rom misi seqciebi fenis iatakidan ki ar eyr-

dnoba sangrevs, aramed qanqarisebri sayrdenebis sa-

88 
 



SualebiT sangrevis Sua nawils ebjineba. samagris 

dajenis win rand-konveieris mimmarTveli Zeli san-

grevisaken napira mdgomareobaSi gamoiweva, magrdeba 

damsmeli bigebis saSualebiT da Semdeg misken er-

Tdroulad mTel sangrevze moiWimeba samagris seq-

ciebi. 

sangrevis mTel sigrZeze samagris erTdroul-

ad gadaadgileba mdgradi Weris arsebobis SemTxve-

vaSia SesaZlebeli. iseTi fenebisaTvis, romelTa We-

ris qanebi saSualoze naklebi simdgradiT gamoirCe-

vian, gankuTvnilia АДК tipis samagris seqciebad ga-
daadgilebiT farisebri agregati. aseTi agregatis 

TiToeuli seqcia rand-konveieris Zels hidrodom-

kratiT uerTdeba da misken, naxSiris 0,2_0,4 m sisqe-

ze amoRebis Semdeg moiWimeba. gadaadgileba seqciis 

sabazo kompleqtidan iwyeba, romelic sangrevis Sua 

nawilSia ganlagebuli. 

 

4.6. samagris tipmzomebisa da gamagrebis             

pasportis SerCeva 

 

amJamad individualur samagrebs iyeneben Zne-

lad samarTavi Weris dros cicabo fenebSi, Zalze 

Txel fenebsa da sxva rTul samTo-geologiur piro-

bebSi. vinaidan aseT pirobebSi naxSiris mniSvnelo-

vani mopoveba xdeba, individualuri samagris roli 

jer kidev metad didia. 

individualuri samagris gamoyenebis efeqturo-

ba gamagrebis pasportis da samagris parametrebis 

sworad SerCevazea damokidebuli. sangrevispira da 
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damsmeli hidravlikuri bigebis sworad SerCevisaT-

vis saWiroa Semdegi monacemebi: 

_ amosaRebi velis farglebSi fenis m sisqe da 

misi ±Δm cvlileba; 

_ sangrevispira sivrcis mTel siganeze Werisa 

da iatakis qanebis daaxloeba; 

_ uRlis simaRle misi drformaciis gaTvaliswi-

nebiT; 

_ daTmobis minimaluri maragi, rac datvirTvisa-

gan bigis ganTavisuflebisaTvis aris saWiro; 

_ sawmendi sangrevis gamagrebis pasporti. 

 
nax. 4.7. sangrevispira da damsmeli bigebis               

tipzomis SerCevisaTvis 

liTonis uRlis SemTxvevaSi sangrevis bigis 

saWiro tipzomebi SeiZleba ganisazRvros formu-

lebiT (nax. 4.7): 

;1max mlahmmL ql.uR −−∆+=  

.2min ganql.uR hmlahmmL −−−∆−=  
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sadac Lmax aris sangrevis bigis saWiro maqsimaluri    

sigrZe, m; 

Kmin _ sangrevis bigis dasaSvebi minimaluri sigrZe; 

m _ fenis saSualo sisqe, m; 

Δm _ amosaRebi velis farglebSi fenis saSualo 

sisqidan maqsimaluri gadaxra,m; 

hl.uR _ liTonis uRlis simaRle, m; 

a q _ Werisa da iatakis qanebis daaxloebis 

koeficienti, 1 m; 

l1 _ sangrevidan bigebis pirvel rigamde manZili, m; 

l2 _ sangrevidan bigebis ukanasknel rigamde manZili, 

m; 

hgan _ sangrevis bigis gantvirTvisaTvis saWiro 

ganSlis maragi. 

lavis sangrevidan l manZilze Weris daweva 

Weris qanebis tipis gaTvaliswinebiT ganisazRvreba 

formuliT: 

.lmaU q=  

klasifikaciis mixedviT I, II da III klasebis 

qanebisaTvis Weris dawevis sidide SeiZleba ganisaz-

Rvros Semdeg formulebiT: 

;04,0 lmU I =  

;02,0 lmU II =  

.015,0 lmU III =  

    kuzneckisa da yaragandis auzebisaTvis Uq koe-

ficientis mniSvneloba SeiZleba miRebul iqnas, 

Sesabamisad, 0,05_0,035 da 0,04_0,02. amasTan, koefi-

cientebis meti mniSvnelobani I da nawilobriv II 

klasis qanebs Seesabameba, xolo mcire _ III da da 
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nawilobriv II klass. bigebis gantvirTvisaTvis 

saWiro ganSladobis maragis sidide, fenis 

sisqisagan damokidebulebiT, miiReba; 

m, m . . . . <0,8   0,81 _ 1,2 >1,2; 

hgan, m . . . 0,03     0,04    0,05. 
damsmeli bigebis tipzomebis SercevisaTvis 

iyeneben gantolebebs: 

;3max mlammL q−∆+=  

.2min ganq hmlammL −−∆−=  

sadac l3 aris sangrevidan bigebis dayenebis sawyis 
adgilamde manZili, m. 

uRlis tipzomebi viwropirmodebis kombainis 

Semsrulebeli organos pirmodebis sidideze damoki-

debulebiT dgindeba. kombainis Semsrulebeli orga-

nos pirmodebis sidide SeiZleba toli iyos uRlis 

sigrZis, misi sigrZis naxevris da sigrZis naxevarze 

naklebi sididis da uRlis sigrZis arajeradi. aR-

niSnulis gaTvaliswinebiT adgenen gamagrebis pas-

ports. 

uRlis toli sigrZis pirmodebis siganis komba-

inebs ZiriTadad gamoiyeneen 1 m-mde sisqis fenebSi. 

amasTan, sangrevis bigebs daqanebis mimarTulebiT 

dgamen sworxazobriv rigebad (nax. 4.8). 

konveieris sawyisi mdebareobis dros sangrevis-

kenaa miweuli da sangrevidan pirveli bigi 1 konvei-

eris ukan idgmeba. uReli 2 isea dadebuli, rom misi 

sigrZis 1/3 bigidan  gamomuSavebuli sivrciskenaa 

moqceuli. 
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nax. 4.8. sawmendi sangrevis gamagrebis sanimuSo             

pasporti, roca kombainis Semsrulebeli organos 
pirmodebis sigane uRlis sigrZis tolia 

 

     samagris bigebis rigi aranakleb 2-isa da araum-

etes 4-is tolia da damokidebulia Sesakavebeli sa-

muSao sivrcis siganeze. CarCoSi samagris bigebs So-

ris manZili uRlis sigrZis tolia, xolo CarCoebs 
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Soris manZili, Weris qanebis Tvisebebis gaTvaliswi-

nebiT, 0,6_1 m farglebSi icvleba. Weris qanebis 

mdgomareobis gauaresebisa da agreTve fenis sisqis 

gazrdis SemTxvevaSi samagris simWidrove unda gaiz-

ardos. gansakuTrebiT didi mniSvneloba eniWeba kon-

veieris gaRunvis zonaSi lavis samuSao sivrcis ga-

magrebas. amisaTvis uRels 3 konsolurad hkideben 

uRels 2, riTac iqmneba saWiro ubigo sangrevispira 

sivrce rodesac kombainis Semsrulebeli organos 

pirmodebis siRrme uRlis sigrZis naxevaria, gamag-

rebis pasporti SeiZleba miRebul iqnas sangrevis 

bigebis sworxazobrivi (nax. 4.9,a) da diagonaluri 

(Wadrakuli) ganlagebiT (nax. 4.9, b). samagris bigs 1 

dgamen sangrevis konveieris ukan, rodesac is miwe-

ulia sangrevisaken. Tu daqanebis mimarTulebiT bi-

gebi sworxazovnadaa dayenebuli, maSin meore da me-

same rigic daqanebis mimarTulebiT erTmaneTisagan 

uRlis sigrZis Sesabamisi manZilis daSorebiT gan-

lagdeba. 

amoRebis pirveli ciklis dros bigebs ar dga-

men da axlad Seqmnili gaSiSvlebuli 0,5 da 0,63 met-

riani siganis sivrce gaumagrebeli rCeba. amoRebis 

meore ciklis dros konveieris gaRunvis zonaSi Ca-

mokideben uRels 2 da Semdeg mis qveS ayeneben bigs 

3. gamagrebis aseTi pasportis gamoyeneba Weris qane-

bis simdgradiT izRudeba. Weris qanebs simdgradi-

sadmi naklebi moTxovnebi waeyeneba  maSin,  rodesac  
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nax. 4.9. sawmendi sangrevis gamagrebis samagaliTo 

pasporti, roca kombainis Semsrulebeli organos 
pirmodebis sigane orjer aRemateba uRlis sigrZes: a. 

sangrevispira bigebis sworxazovani mwkrivebiT;                             
b. sangrevispira bigebis diagonaluri mwkrivebiT 

 
sangrevis bigebs diagonalurad (Wadrakulad) 

ganalageben. samagris pirveli rigis bigebs 1 sangre-

vis konveieris ukan dgamen. sangrevis konveieris Tav-  
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ze samuSao sivrces amag-

reben uRlebiT 2. meore 

rigis bigebs 3 ganalage-

ben ganvrcobiT uRlis 

sigrZis naxevris an kom-

bainis Semsrulebeli 

organos siRrmis tol 

manZilze. amasTan, pirve-

li, meore da Semdgomi 

rigis bigebi erTmaneTis 

mimarT Wadrakulad aris 

ganlagebuli. 

kombainis ukan, kon-

veieris gadaadgilebis 

zonaSi konsolurad Ca-

mokideben uRlebs 4, 

romlebic uRelTa sax-

srebis saketebSi magrde-

ba. konveieris gadaadgi-

lebis Semdeg maT qveS 

dgamen sangrevis bigebs 

6. kombainiT meore zo-

lis amoRebis Semdeg 

konsolurad Camokideben 

uRlebs da konveieris gadaadgilebis Semdeg ayeneb-

en bigebs 8. 

randiT amoRebis dros Semsrulebeli organos 

pirmodebis sidide uRlis sigrZis naxevarze nakle-

bia. Zalze xelsayreli pirobebis SemTxvevaSi 

(mdgradi Weri) SeiZleba gamoyenebul iqnas bigebis 

sworxazobrivi ganlagebiT gamagrebis pasporti. Zi-

 
nax. 4.10. lavis gamagrebis 

samagaliTo pasporti 
randiT amoRebis dros 
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riTadad ki rekomendebulia sangrevis samagris bige-

bis diagonalurad ganlagebis sqema (nax. 4.10). 

  samagris bigebis 1 pirvel rigs ganalageben san-

grevis konveieris ukan; maTgan 0,63 m daSorebiT di-

agonalze ganalageben meore rigis bigebs 2; analog-

iurad meore rigidan 0,63 m daSorebiT dgamen mesame 
rigis bigebs 3; sarande dnadgaris winwawevisTanave 

uRlebze 4 Camokideben uRlebs 5, romelTa qveS Sem-

dgomSi ayeneben bigebs 6. 

 
nax. 4.11. sangrevis gamagrebis pasporti naxSiris                          

viwropirmodebiani kombainiT amoRebisas 

 

mniSvnelovnad rTuldeba sangrevispira sivr-

cis gamagreba cicabo fenebze. aseT pirobebSi viwro 

pirmodebis kombainiT amoRebis dros ZiriTadad ga-
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moiyeneba xis xisti samagri, romlis damTmobunari-

anoba bigisa da uRlis daTelvis xarjzea uzrun-

velyofili. 

     cicabo vardnisas gamagrebis kompleqti idgmeba 

sangrevis paralelurad, misgan 0,25_0,35 m-is daSore-

biT (nax. 4.11). gverdiTi qanebis mdgradobisagan damo-

kidebiT gamagrebis kompleqti Cveulebriv sami, iSvi-

aTad 4 bigisagan Sedgeba, gamagrebis kompleqti, ro-

gorc wesi, fenis ganvrcobiT erTmaneTisagan 0,9 m 

daSorebiT idgmeba. 1 m farTobze sangrevis samagris 

simWidrove 1,5-dan 2,7 bigamde cvalebadobs. Wersa da 

iatakSi susti qanebis arsebobis SemTxvevaSi maT 

mTlianad amoximaven nagverdulebiT. 

sawmendi sangrevis gamagreba SeiZleba ganxor-

cieldes ori sqemiT: pirveli sqemiT samagri idgmeba 

kombainis CamoSvebis Semdeg, an nawilobriv kombain-

is CamoSvebis periodSi. meore sqemiT gamagrebis 

procesi naxSiris amoRebas emTxveva _ samagri idgme-

ba kombainiT meore zolis amoRebis dros. pirvel 

SemTxvevaSi samagrs dgamen lavis mTel sigrZeze er-

Tdroulad ramdenime adgilze. ubnebi gadaRobilia 

saimedo TaroebiT. yovel ubanze samagri idgmeba qve-

vidan zeviT. 

lavaSi samagris dayenebis siCqare damokidebu-

lia fenis sisqeze, sangrevis samagris konstruqcia-

ze da gammagrebelTa ricxvze. saSualod fenis 1 m 

sisqis SemTxvevaSi samagris dayenebis siCqare Sead-

gens 0,9 m/wT, xuTi muSis SemTxvevaSi, da                  

1,5 m/wT-s _ Svidis SemTxvevaSi. muSebis raodenobis 

Semdgomi zrda mniSvnelovnad amcirebs maT Sromis 

nayofierebas sangrevis SezRuduli sivrcis gamo. 
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 xis samagris gamoyenebis SemTxvevaSi erT-erTi 

Sromatevadi procesia xe-masalis lavaSi mizidva. mi-

zidvis Semdegi xerxebi gamoiyeneba: xeliT Rarebis 

gamoyenebiT da meqanizebuli _ skipebiT an xe-tyis 

mimwodebeli danadgarebiT. Rarebs, romlebic mzad-

deba xisgan an 300 diametrisa da 2 m sigrZis liTo-

nis naxevarmilisagan, Camokideben samagris bigebze 

da yovel 12-14 m awyoben Taroebs. 

skopebis saSualebiT masalis mizidvis SemTxve-

vaSi mas CatvurTaven saventilacio StrekTan da ama-

ve StrekSi dadgmuli jalambris saSualebiT CauSve-

ben gantvirTvis adgilamde. 

xe-tyis mimwodebeli danadgari eqskavatoris 

tipis erTjaWviani usasrulo konveieria. mravalrgo-

lian jaWvze yoveli sami metris Semdeg amagreben 

CamCebs, romelSic aTavseben erT bigs, an or Taros. 

sawmendi sangrevis winwawevasTan erTad gadaaqvT da-

nadgaric. danadgaris mwarmoebluroba _ 600 bigi sa-

aTSi. 

 

4.7. meqanizebuli samagrebis tipzomebis SerCeva 

 

meqanizebuli samagris erT-erTi ZiriTadi para-

metri misi minimaluri konstruqciuli simaRlea 

Hmin, vinaidan igi gansazRvravs fenis minimalur sis-

qes, romlis drosac gamoiyeneba samagri. Hmin mniSvne-

loba SeiZleba gamovTvaloT formuliT: 

samsan aUmH −−= minmin  

sadac mmin aris naxSiris fenis minimaluri sisqe, m; 

Usan _ sangrevidan maqsimaluri daSorebis manZilze 

Weris daSvebis  sidide, mm; 
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a sam - samagris gantvirTvaze svlis maragi, mm. 

gaSlil mdgomareobaSi samagris maqsimaluri 

simaRle hidravlikuri ganSladobis Kgan koeficien-

tiT ganisazRvreba (samagris maqsimaluri konstruq-

ciuli simaRlis Tanafardoba minimalurTan). maTi 

mniSvneloba erTmagi hidravlikuri gaSlis SemTxve-

vaSi 1,95: 

H minmax HKH ⋅= gan  

fenis maqsimaluri sisqe, romlis drosac 

gamoiyeneba samagri: 

w.bUHm += maxmax  

sadac Uw.b aris samagris wina bigebze Weris dawevis 

sidide, rodesac isini sangrevidan minimalur l 
manZilzea ganlagebuli, mm (nax. 4.12). 

     
nax. 4.12. samuSao sivrceSi Weris qanebis daSveba 

meqanizebuli samagris dros: a. minimaluri sisqis dros; 
b. maqsimaluri sisqis dros 
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meqanizebuli samagrebis dros Weris daSvebis 
sidide iseTive wesiT ganisazRvreba, rogorc indivi-
dualuri samagris tipuri zomebis SerCevisas. 
 

4.8. sawmendi sangrevis gamagrebis procesi 

 

sawmendi sangrevis gamagrebis procesi Sedgeba 

Semdegi operaciebisagan: 

_ kombainis ukan droebiTi samagris dadgma; 

_ sawmendi gvirabebis liTonis bigebiT gamagre-

ba; 

_ Weris amoximva. 

CamoTvlil ZiriTad operaciebs garda, gamagre-

bisaTvis gankuTvnili drois gansazRvrisaTvis, mxed-

velobaSi iReben mosamzadebel-damamTavrebel oper-

aciebs: instrumentis miReba, samuSao adgilis daTva-

liereba da misi usafrTxo mdgomareobaSi moyvana, 

cvlis bolos instrumentis alageba, agreTve is 

wyvetebi, romlebic gankuTvnilia Spurebis damuxtva-

ze, afeTqebasa da  sangrevis ganiavebaze. 

ZiriTadi operaciebis Sesrulebaze drois dana-

xarjebi fenis sisqeze da gamagrebis pasportzea da-

mokidebuli. magaliTad, uRlis qveS erTi droebiTi 

bigis dadgmaze saWiro dro 0,61-dan             7 

kac/wT-mde icvleba, fenis sisqis 0,5 metridan 3 met-

ramde gazrdis SemTxvevaSi. 

meqanizebuli samagris gamoyenebisas gamagreba 

Weris marTvasTanaa SeTavsebuli da daiyvaneba samag-

ris marTvis operaciaze. meqanizebuli samagrebis 

dros lavaSi Sromis nayofiereba, rogorc wesi,             

30-40%-iT metia, vidre viwro pirmodebis kombainiT 

da individualuri samagriT muSaobis SemTxvevaSi. 
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5. Weris marTvis procesebi 

5.1. zogadi cnobebi sawmend sangrevebSi                                             

Weris marTvis Sesaxeb 

 

wmendiTi samuSaoebis warmoebisas qanebs maTi 

wonasworobis darRvevis, deformaciisa da daskdo-

mis gamo SeuZlia Camoiqces gvirabSi. 

qanebis mniSvnelovani deformirebisa da samu-

Sao sibrceSi Camoqcevis Tavidan asacileblad ax-

orcieleben samTo wnevis gamovlinebis regulirebis 

sxvadasxva RonisZiebas. es RonisZiebebi Seadgenen 

sawmendi amoRebis erT-erT umniSvnelovanes sawar-

moo procesebs da maT samTo wnevis marTvas uwodeb-

en. damreci da daxrili fenebis grZel sawmend san-

grevebSi samTo wnevis marTva ZiriTadad daiyvaneba 

fenis Weris qanebis marTvaze anu Weris marTvaze. 

Weris marTvis xerxebs yofen sam jgufad: 

1.  sawmendi sivrcis bunebrivi Sekaveba; 
2. Weris qanebis Camoqceva gamomuSavebul sivr-

ceSi; 

3.  Weris xelovnuri Sekaveba gamomuSavebul 

sivrceSi. 

sawmendi sivrcis bunebrivi Sekaveba xorciel-

deba garemomcveli qanebis da jer kidev gamouRebe-

li naxSiris mTelanebis bunebrivi mdgradobis xar-

jze. am dros Weris deformaciis regulireba xdeba 

sawmendi formiTa da zomebiT, mTelanebis zomebiTa 

da maTi ganlagebiT. 

Weris Camoqceva SeiZleba warmoebdes gamomuSa-

vebuli sivrcis mTel farTobze, an nawilobriv, wi-

naswar dagegmil adgilebSi. pirvel SemTxvevaSi 
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gveqneba Weris marTva mTliani CamoqceviT, meore 

SemTxvevaSi _ nawilobrivi CamoqceviT. mTliani Ca-

moqcevisas Weris qanebi niadagze SeiZleba dauSvan 

uwesrigod, an mniSvnelovan farTobze didi rRveve-

bisa da danapralianebis gareSe. ukanasknel SemTxve-

vaSi gveqneba Weris mdovred daSveba. 

mTliani Camoqceva mdgomareobs sawmendi san-

grevis winwawevasTan erTad Weris qanebis periodul 

CamoqcevaSi sangrevispira sivrcis farglebs miRma, 

samagrze wnevis Semcirebis mizniT. xorcieldeba igi 

sangrevispira da specialuri samagris gamoRebiT 

sangrevispira sivrcis im nawilidan, romlis Senax-

vac ar aris aucilebeli xalxisa da meqanizmebis 

normaluri muSaobis uzrunvelsayofad. manZils, 

romlis Semdegac warmoebs xelovnuri Camoqceva, Ca-

moqcevis bijs uwodeben. sawmendi sangrevis indivi-

dualuri samagriT gamagrebis SemTxvevaSi Camoqce-

vis biji ganisazRvreba cdebis mixedviT da miiReba 

yelis sasargeblo siRrmis jeradi. gadasaadgilebe-

li meqanizebuli samagris gamoyenebis SemTxvevaSi 

Camoqcevis biji damokidebulia samagris konstruq-

ciaze da Weris qanebis Tvisebebze. Tavis mxriv, sa-

magris tips da mis parametrebs arCeven Weris qanebis 

Tvisebebisa da fenis sisqisagan damokidebulebiT. 

sawmendi sangrevis gamagreba da Weris marTva mTli-

ani CamoqceviT erT mTlian process warmoadgens. We-

ris qanebi meqanizebuli samagris winwawevasTan er-

Tad Camoiqceva. 

uSualo Weris qanebi Camoqcevisas imatebs mo-

culobaSi, ris gamoc SeiZleba fenis gamoRebiT 

warmoqmnili sivrce mTlianad amoiyoros ZiriTad 
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Weramde. Camoqceuli qanebis moculobis V1 Sefarde-

bas mis moculobasTan masivSi 2V ,1
2

1 >=
v
VKg  gafxvie-

rebis koeficienti ewodeba. sxvadasxva qanisaTvis 

misi mniSvneloba sxvadasxvaa (cxrili 5.1). 

                                                                  

cxrili 5.1 

qani Camoqceuli 

qanis 

gafxvierebis 

koeficienti 

narCeni 

gafxvierebis 

koeficienti 

qviSa 1,05-1,15 1,01-1,02 

rbili naxSiri 1,20-mde 1,05 

Tixafiqali 1,40 1,10 

qviSafiqali 1,60-1,80 1,10-1,15 

magari qviSaqva 1,50-1,60 _ 

 

Camoqceuli qanebis Semkvrivebis gamo, rac 

gamowveulia zemdebare qanebis woniT, drois mixed-

viT Kg mcirdeba. maqsimalur Semkvrivebas Seesaba-

meba gafxvierebis minimaluri koeficienti. igi Cveu-

lebriv aRemateba erTs da iwodeba gafxvierebis 

narCen koeficientad. 

Camoqceuli qani mTlianad amoyoravs sivrces 

ZiriTad Weramde Semdegi pirobis SemTxvevaSi: 

,mhhK += u.Wg.Wg  

saidanac 
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sadac hu.W  aris uSualo Weris sisqe; 

m _ fenis sisqe. 

angariSis dros Cveulebriv iyeneben gafxvie-

rebis narcen koeficients, romelic Tixafiqlisa da 

qviSafiqlisaTvis tolia 1,10_1,15. roca Kg=1,15, 

hu.W/m=6,5 da  Camoqceuli qanebi mTlianad amoyora-

ven amoRebul sivrces ZiriTad Weramde. 

rac ufro mcirea fardoba hu.W/m, miT ufro me-

tia Weris meoreuli dajdoma da miT ufro mtkice 

unda iyos sangrevispira da specialuri samagri. 

Weris xelovnuri Sekaveba gamomuSavebul sivr-

ceSi mdgomareobs sangrevispira samagrze mosuli 

qanebis wnevis SemcirebaSi, Weris qanebis Cakidebuli 

konsolebis qveS xelovnuri sayrdenebis Seqmnis 

gziT. amisaTvis gamomuSavebuli sivrce SeiZleba am-

ovsebul iqnes sxvadasxva savsebi masalebiT, romle-

bic warmoqmnian amovsebul masivs. amovsebuli masi-

vis Sesaqmnelad saWiro samuSaoebis kompleqss amov-

sebas uwodeben. 

ganasxvaveben amovsebis TviTgorviT, pnevmatur, 

meqanikur, hidravlikur da kombinirebul xerxebs. 

TviTgorviT amovsebaSi igulisxmeba amovsebis iseTi 

xerxi, romlis drosac savsebi masala gamomuSave-

bul sivrceSi miewodeba sakuTari wonis gavleniT. 

meqanikuri amovsebis dros gamoiyeneba specialuri 

meqanizmebi savsebi masalis misawodeblad, dasawne-

xad da dasatkepnad. pnevmaturi amovsebisas masala 

milsadenebSi transportirdeba da gamomuSavebul 
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sivrceSi ewyoba kumSuli haeris energiis xarjze. 

hidravlikur amovsebaSi igulisxmeba samuSaoebis 

kompleqsi savsebi masalis misawodeblad da mis Ca-

sawyobad gamomuSavebul sivrceSi wylis energiis 

saSualebiT. kombinirebuli xerxis arsi mdgomare-

obs amovsebis meqanizebuli xerxebis SerwymaSi. 

gamomuSavebuli sivrcis amovseba xels uwyobs 

gamomuSavebul sivrceSi Weris dawevis Semcirebas, 

gamomuSavebul sivrceSi haeris gaparvis mospobas, 

gvirabebis mdgradobis gadidebas da zedapirze Se-

nobebisa da nagebobebis gamoqvemuSavebis Tavidan ac-

ilebas. 

amovseba SeiZleba iyos mTliani da nawilobri-

vi. ukanaskneli gamoixateba gamomuSavebuli sivrcis 

nawilis amovsebiT fuWi qaniT, romelic miiReba spe-

cialuri sayire Strekebidan. samuSaoebis didi Sro-

matevadobis gamo nawilobrivi amovsebis gamoyeneba 

mcirdeba. 

mTliani amovseba mizanSewonilia gamoyenebul 

iqnas Semdeg pirobebSi: sqeli fenebis Sreobrivi da-

muSavebisas, roca muSaoba Weris marTvis sxva xer-

xis gamoyenebiT SeuZlebelia; Txeli cicabo fenebis 

damuSavebisas aramdgradi an Znelad qcevadi Werisa 

da Camococebisadmi midrekilebis mqone sagebi gver-

dis arsebobis SemTxvevaSi; 1,3_1,5 metrze meti sisqis 

cicabo fenebis damuSavebisasl TviTanTebadi naxSi-

rebiani fenebis damuSavebisas; zedapirze Senobebisa 

da nagebobebis qvedamuSavebisagan dacvis aucileb-

lobis SemTxvevaSi. 

Weris marTvis yvela wess aqvs Tavisi dadebiTi 

da uaryofiTi mxareebi da SeiZleba gamoyenebul iq-
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nas garkveul samTo-geologiur pirobebSi. erT-erT 

kriteriums Weris marTvis wesis SesarCevad warmoad-

gens Weris marTvadoba. garda amisa, amave dros mxed-

velobaSi miiReba iseTi faqtorebi, rogoricaa fenis 

sisqe, misi agebuleba, sawmendi sangrevis winwawevis 

siCqare, fenis midrekileba TviTanTebadobisadmi, ze-

dapiris ganaSenianeba da sxv. 

 

5.2. Weris mTliani Camoqceva 

5.2.1. damreci fenebi 

 

Weris marTva mTliani CamoqceviT SeiZleba Sem-

degi pirobebis arsebobis SemTxvevaSi: 

_ fenis sisqe liTonis sangrevispira da damsme-

li bigebisa da liTonis jargvlebis gamoyenebis 

SemTxvevaSi unda iyos ara naklebi 0,5 m-isa, xolo 

xis bigebis SemTxvevaSi _ ara naklebi 0,7 m-isa; 

_ sagebi gverdi ar unda uSvebdes masSi samag-

ris sagrZnob Cawnevas _ susti sagebi gverdis arse-

bobisas, calkeul SemTxvevebSi SeiZleba gamoyene-

bul iqnes sayrdenebi liTonis bigebis qveS, romle-

bic Seamcireben sageb gverdze mosul xvedriT sawo-

las; 

_ fenaSi ar unda iyos mniSvnelovani sisqis 

fuWi qanebis CanarTebi (fenis sisqis 15_20%-ze meti), 

radganac fenis damuSavebis dros am qans Cveuleb-

riv toveben gamomuSavebul sivrceSi, rac aZnelebs 

Weris dasaqcevad samagris gamoRebas. 

Weris qanebis Camosaqcevad gamomuSavebul sivr-

ceSi gamoiReben samagrs. advilqcevadi Weris qanebis 

SemTxvevaSi es ukanasknelni Camoiqceva sangrevispira 
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samagrTan sazRvarze. umetes SemTxvevebSi Weris qa-

nebis Camosaqcevad sangrevispira sivrcis sazRvar-

Tan hqmnian damatebiT sayrdens. samagrs damatebiTi 

sayrdenis Sesaqmnelad uwodeben specialurs anu 

damsmels. Tu damsmeli samagri warmoadgens erTma-

neTTan mijriT dadgmul bigebis rigs (xis an liTo-

nis), aseT samagrs uwodeben mesruls. 

Weris daqceva uSualod sangrevis samagrze, 

mesruli samagris gareSe, amcirebs samuSaoebis Sro-

matevadobas Weris marTvaze 40-60%-iT da Weris Ca-

moqcevisaTvis saWiro dros _ 50%-iT. 

Zalian susti da advilqcevadi qanebis dros Se-

iZleba gamoyenebul iqnes Weris daqceva mesruli sa-

magris gareSe. am SemTxvevaSi damsmel rigs aZlier-

eben damatebiT sangrevispira bigebiT 1, xolo zog-

jer adideben agreTve sangrevispira samagris sixSi-

ris damatebiTi bigebis 1 dayenebis xarjze uRlebis 

2 qveS (nax. 5.1). 

mesris gareSe Weris daqcevas aqvs gamoyenebis 

mcire are. Weris mTliani CamoqceviT marTvis Ziri-

Tad wess  warmoadgens Camoqceva specialuri damsme-

li samagris saSualebiT. damsmel samagrad SeiZleba 

gamoyenebul iqnes mesruli samagri, buCqebi, liTo-

nis jargvlebi da sxvadasxva tipis damsmeli bigebi. 

maTgan ufro meti gavrceleba pova damsmelma bigeb-

ma, rogorc mzardi, aseve mudmivi winaRobiT. 

lonecisa da kuzneckis naxSiris auzebSi far-

To gavrceleba pova ОКУм tipis damsmelma bigebma, 

romlebmac Secvales liTonis sangrevispira bigebis 

mesruli samagri. 
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   bigebis Wadraki 

rigiT ganlagebisas 

mcirdeba datvirTva 

sangrevis bigebze, 

radganac damsmeli 

samagri, romelic im-

yofeba Camoqcevis 

xazze, winaswar dat-

virTulia da myisve 

Rebulobs Weris Ca-

moqcevis procesiT 

gamowveul damatebiT 

datvirTvas, magram 

Wadrakuli ganlage-

bisas damsmeli bigebi 

gamoiyeneba araraci-

onalurad, radganac 

mxolod maTi naxeva-

ria ganlagebuli Ca-

moqcevis xazze da 

sangrevispira sivrce-

Si saWiro xdeba zed-

meti zolis Senaxva. 

samuSaoebi Weris 

marTvaze ОКУм bige-

bis gamoyenebisas Sedgeba Semdegi operaciebisagan: 

samuSao adgilis daTvaliereba da misi moyvana us-

afrTxo mdgomareobaSi, bigebis gadasaadgilebeli 

gzisa da maTi dayenebis adgilis gawmenda, samagris 

gamoReba, romelic xels uSlis bigebis gadaadgile-

bas, damcavi samagris dadgma, bigis ganTavisufleba 

 
nax. 5.1. sawmendi sangrevis 
gamagreba sangrevispira 

bigebis gaZlierebul rigze 
Weris Camoqcevis dros 
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datvirTvisagan, bigis gadaadgileba, bigis dayeneba 

axal adgilze muSa mdgomareobaSi, sangrevispira sa-

magris bigebis gamoReba da maTi gadayra usafrTxo 

adgilze, uRlis moxsna da misi gadagdeba usafr-

Txo adgilze, damcavi samagris gamoReba da Weris 

Camoqceva. 

 

5.2.2. cicabo fenebi 

 

cicabo fenebze samTo wnevebis gamovlinebis, 

agreTve sawmendi samuSaoebis teqnologiisa da meqa-

nizaciis Taviseburebani ganapirobeben Weris marTvis 

specifikas. 

fenis vardnis kuTxis gazrdasTan erTad izr-

deba uSualo Weris qanebis Camoqcevis biji, cicabo 

fenebze calkeul SemTxvevebSi sageb gverds axasi-

aTebs Camococebis unari, rac moiTxovs specialur 

RonisZiebebs mis Sesakaveblad. 

Txeli da saSualo sisqis cicabo fenebze iyen-

eben Weris marTvis Semdeg xerxebs: jargvlebze Seka-

vebiT, mTliani CamoqceviT, nawilobrivi vsebiT, 

mdovred daSvebiT da mTliani vsebiT. 

meti gavrceleba pova mTliani CamoqceviTa da 

jargvlebze SekavebiT Weris marTvis xerxebma. 

Weris mTliani Camoqcevisas damsmel samagrad 

SeiZleba gamoyenebul iqnes gadasatani jargvlebi, 

gadasatani sangrevispira liTonis bigebi, xis mesru-

li samagri, ОКУм tipis bigebi. SesaZlebelia agreT-

ve bigebis gamoyra burRva-afeTqebiTi wesiT. 
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nax. 5.2. gamagrebis pasporti Weris marTvisas                        

misi mesrul samagrze CamoqceviT 
 

Weris marTvas mTliani CamoqceviT iyeneben II 

klasis qanebis dros ДонУГИ-is klasifikaciis 

mixedviT. damsmeli samagris maRali mzidunariano-

bisas mTliani Camoqceva SeiZleba agreTve 

gamoyenebul iqnes III da calkeul SemTxvevebSi IV 

klasis qanebis arsebobis SemTxvevaSic. advil-

qcevadi Weris qanebis SemTxvevaSi damsmel samagrad 

gamoiyeneba xis bigebis mesruli samagri, xolo III 

da IV klasis qanebis SemTxvevaSi idgmeba ОКУм 
damsmeli bigebi. 
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xis bigebis mes-

rul samagrze Camoq-

cevisas sawmend san-

grevs daqanebiT yofen 

xis jargvlebiT, rom-

lebic ganlagebuli 

arian ganvrcobiT. Cve-

ulebriv iyenebn orri-

gian mesrul samagrs, 

romlis dadgmis dro-

sac yoveli 2-3 m-is 

Semdeg toveben 0,8-1 m 

siganis gasasvlelebs 

(fanjrebs) (nax. 5.2). 

pirobebisagan damoki-

debulebiT samagris 

dadgmis biji cvaleba-

dobs farTo sazRv-

rebSi _ 1,6-dan 12 m-mde. 

mesruli samagris 

rigebis raodenobas da 

Camoqcevis bijs Sear-

Ceven Camosaqcevi Weris 

qanebis sisqisa da sim-

tkicis mixedviT. praqtikulad Camoqcevis biji Sead-

gens 5,4 m-dan 18 m-mde. 

      damsmeli bigebis gamoyenebisas maT Soris man-

Zili fenis vardnilobiT Seadgens 2 m-s. bigebis 

gadaadgileba xdeba erTdroulad lavis or-sam 

wertilSi. amisaTvis awyoben damcav Taroebs jarg-

vlebis ori rigisagan. fenis mcire sisqisas bigebs 

 
nax. 5.3. ОКУмdamsmeli 
bigebis meqanizebuli 

gadaadgileba: 1. jalambari; 2. 
bagiri; 3. bloki; 4. Taro 
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Taroze gadaadgileben xeliT. bigebis didi masis 

SemTxvevaSi maTi gadaadgileba xdeba jalambrebis 

saSualebiT (nax. 5.3). 

sangrevispira samagrs, rogorc wesi, ar iReben 

da amitom Weris Camoqceva xdeba araregularulad 

da ara lavis mTel sigrZeze. 

ОКУм bigebis gamoyeneba cicabo fenebze amci-
rebs xe-tyis xarjs da zrdis muSaobis usaf-

rTxoebas, magram bigebis saproeqto mzidunarianoba 

gamoiyeneba araracionalurad (20-30%-iT). garda 

amisa, didia bigebis gadaadgilebis Sromatevadoba. 

sagrZnoblad mcirdeba samuSaoebis Sromatevadoba 

Weris marTvaze eqsperimentuli damsmeli bigebis 

`maliutkas~ da КПГК (`sputniki-K~) meqanizebuli 

damsmeli samagris gamoyenebisas. 

bigeb `maliutkas~ gaSlas gaWeqvasa da iZule-

biT dajdomas awarmoeben gadasatani pnevmogam-

Slelis saSualebiT. ОКУм bigebTan SedarebiT maT 
didi winaswari ganbrjena da naklebi masa aqvT. 

meqanikuri damsmeli samagri `sputniki-K~ gan-

kuTvnilia Cveulebriv sangrevispira samagrTan 

muSaobisaTvis. igi Sedgeba erTi tipis seqciisagan, 

romlebic sabazo ZeliT SeerTebuli arian blo-

kebad (sam-sami seqcia), hidrodomkratebisa da 

sawevebis saSualebiT. 

sabazo Zeli gadaadgildeba naxSiris amoRebisa 

da kombainis CamoSvebis Semdeg. Semdeg idgmeba san-

grevispira samagri da qvevidan zeviT gadaadgileben 

seqciebs. radganac TiToeul blokSi sami seqciaa, 

erT-erTi maTganis gadaadgilebisas sabazo Zeli 

eyrdnoba or sxva seqcias (nax. 5.4). 
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nax. 5.4. hidravlikuri damsmeli samagri `sputniki-K~: 1. 
hidravlikuri bigi; 2. gadamaadgilebeli hidrodomkrati; 
3. sayrdeni fila; 4. sawevi StokiT; 5. bazuri koWebi; 6. 

marTvis domkratebi 
 

     samagr `sputniki-K~-is erT-erTi uaryofiTi mxa-

rea is, rom sangrevispira nawili ar aris gada-

Robili gamomuSavebuli sivrcis Camoqceuli qane-

bisagan. 
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nax. 5.6. sangrevispira samagris gamosafdebad                                             

bagirebis ganlagebis sqema sworxazobriv sangrevSi:                                  
a. samagris gamogdebamde; b. samagris gamogdebis Semdeg 

 

samuSaoebis xarisxi Weris mTliani CamoqceviT 

marTvisas damokidebulia sangrevispira da damsmeli 

samagris gamoRebis xerxze. amJamad es operacia 
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warmoebs bagirebisa da saventilacio StrekSi dadg-

muli damsmeli jalambris 2 saSualebiT (nax. 5.5). 

 

 

5.2.3. moqnili gadaxurvebis gamoyeneba 

 

mTliani CamoqceviT Weris marTvisas moqnili 

gadaxurvebis gamoyenebiT naxSiris sqel fenas yofen 

or Sred _ zeda samontaJo, sisqiT 1,2-1,7 m, da qveda, 

romelic Seicavs fenis darcenil sizrqes. samon-

taJo Sres gamoamuSaveben Weris CamoqceviT da 

amosaRebi velis sazRvrebSi mTelanebis datovebis 

gareSe. am dros yvelaze ufro Sromatevad process 

warmoadgens Weris marTva, da, kerZod, moqnili 

gadaxurvis dageba. 

amJamad cnobilia gadaxurvis mRavali konst-

ruqcia. didi gavrceleba pova kuzneckis sakvlev-

samecniero naxSiris institutis gadaxurvam (nax. 5.7). 

igi Sedgeba liTonis gisosisa 1 da mavTulis 

badisagan 2. liTonis gisosi warmoadgens 3 mm-is 

sisqis da 50-100 mm-is siganis paralelur foladis 

zolebs. zolebis ricxvisa da siganis dadgena xdeba 

gadaxurvis saWiro simtkicis mixedviT grZivi da 

ganivi mimarTulebiT. 

moqnili gadaxurvis montaJi mdgomareobs li-

Tonis zolebis dagebaSi Sris sageb gverdze, giso-

sis saxiT, da masze ori-sami rigi liTonis badis 

dagebaSi. amisaTvis liTonis zolebis rulonebs aw-

yoben saventilacio StrekSi da lavis gaswvriv. la-

vis Camoqcevis bijze gadaadgilebis Semdeg liTonis 
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zolebs rulonebidan ganaxveven gamomuSavebuli 

sivrcidan lavis sangrevisaken. 

 

 
nax. 5.7. moqnili gadaxurvis konstruqciebi fenebisaTvis, 

sisqiT: a_5-7 m; b_7-10 m; g_10-13 m; d_13 metrze meti 
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zolebi CaixlarTeba erTmaneTSi ganvrcobiT 

da daqanebiT. liTonis zolebisagan gisosis misaRe-

bad sageb gverdze jer awyoben daqanebiT kent zo-

lebs (pirveli, mesame da a.S.), amis Semdeg masze _ im-

ave rigiT zolebs ganvrcobiT, xolo Semdeg wyvil 

zolebs (meore, meoTxe) daqanebiT da a. S. 

montaJi SeiZleba moxdes pirvelad yvela zo-

lis dawyobiT ganvrcobiT, am dros wyvil an kent 

zolebs amoRunaven. Semdeg saventilacio StrekSi 

gverdiTi CarCos or bigze amagreben RerZs, romel-

zedac Camokideben zolovani foladis rulons. var-

dniT dasagebi kenti zolebis boloebs gaatareben 

ganvrcobiT dalagebul zolebis amoRunuli nawile-

bis qveS da gaWimaven sakonveiero Strekamde. imave 

wesiT CaxlarTaven danarCen zolebsac. 

fenis vardniT ganlagebul zolebs saventila-

cio StrekSi uerTeben zemomdebare lavebis Sesaba-

mis zolebs (specialuri zesadebis saSualebiT an 

CagrexiT 2-4 m-is pirgadadebiT). amiT aRweveb gada-

xurvis uwyvetobas yvela mimarTulebiT. mTel far-

Tobze Tanabrad ganlagebul da erTmaneTSi Caxlar-

Tul zolebs faraven liTonis badis sami SriT, ro-

melTagan ori erTmaneTSi CaxlarTulia, xolo mesa-

me Sres ageben vardniT, 0,2-0,4 m pirgadadebiT. 

gadaxurva unda iyos sakmaod mkvrivi da mtkice, 

moqnili yvela mimarTulebiT, gadaxurvis masala un-

da iyos koroziis mimarT medegi. gadaxurvis simtki-

ce koroziis dros mkveTrad mcirdeba, gansakuTre-

biT mJave wylebis arsebobisas. badis samsaxuris va-

dis gazrdis mizniT mas faraven antikoroziuli niv-

TierebiT. 
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samontaJo SreSi 2 moqnili gadaxurvis 1 monta-

Jis Semdeg Wers amzadeben dasaqcevad. amisaTvis la-

vis sangrevis gaswvriv da sakonveiero Strekis Tav-

ze dgamen xis jargvlebs (nax. 5.8). maT Soris erTri-

ga mesers wolilebze. daqceva xdeba burRva-afeTqe-

biTi wesiT. Spurebs burRaven eleqtroburRebiT 1,2-

1,5 m siRrmeze, 1,-4 m Werze iburReba erTi Spuri. 

 
nax. 5.8. samontaJo SreSi muSaobis sqema:                                             

a. Weris dasmis win; b. Weris dasmis Semdeg 
 

qveda Sris 3 ganivad daxrili SreebiT 4 gamo-

muSavebisas xdeba adre Camoqceuli qanebis gadaxur-

vaze gadaSveba. qanebis gadaSvebis intensivoba gani-

sazRvreba maTi pirveladi natexovnebiT. Camoqceuli 

qanebis marTva xdeba sawmendi sangrevebis parametre-

bis SerCeviT da gadaxurvis qveS naxSiris amoRebis 
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wesiT, romlebic uzrunvelyofen misi muSaobis ra-

cionalur pirobebs. 

gadaxurvis mTlianoba damokidebulia zolebis 

daWimulobaze. daWimuloba izrdeba Sris sisqis 

gazrdiT da mcirdeba sawmendi sangrevis winwawevis 

siCqaris gazrdiT. Sris optimaluri sisqea 2,5-3 m. 

moqnili gadaxurvis montaJis Sromatevadoba 

mcirdeba samontaJo Sris agregatis АМС–is gamoye-
nebiT. agregatis SemadgenlobaSi Sedis specialuri 

manqana, romelic, muSaobs ra kombainTan erTdroul-

ad, Sris niadagze awyobs da erTmaneTSi xlarTavs 

moqnili gadaxurvis zolebs. 

 

5.2.4. mTliani Camoqceva farebiT amoRebisas 

 

praqtikaSi cnobilia farisebri gadaxurvis 

marTvis ori xerxi. pirveli mdgomareobs sayrdeni 

mTelanebis mimdevrobiT amoRebaSi. fenis jer sageb, 

xolo Semdeg saxurav gverdTan faris gverdebis Se-

sabamisi daSvebiT. es xerxi gamoiyeneba fenebze var-

dnis kuTxiT 55-750. meore xerxis dros warmoebs fe-

nis sageb da saxurav gverdTan sayrdeni mTelanebis 

erTdrouli afeTqeba da faris daSveba sangrevis 

mTel farTobze. es xerxi misaRebia mxolod 750-ze 

meti kuTxiT vardnil fenebze. 

sangrevSi naxSiris amoRebis Tanamimdevroba 

dgindeba faris marTvis mirebuli xerxis Sesabami-

sad. calmagi farebis gamoyenebisas, pirvel rigSi 

awarmoeben naxSiris amoRebas Txrilis gaswvriv san-

grevis mTel sigrZeze, ris Semdegac erT an or jer-

ze iReben naxSirs sayrden mTelanebSi, fenis sageb 
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da saxurav gverdTan. 750-ze meti kuTxiT vardnil 

sqel fenebze Sewyvilebuli farebis gamoyenebisas 

awarmoeben farebis erTdroul dajdomas. am Sem-

TxvevaSi adideben faris sageb da saxurav gverdTan 

gasasvlelebis da maT Soris ganivi gasasvlelebis 

siRrmes, ris Semdegac erTdroulad afeTqeben yvela 

sayrden mTelans. Tu fenis daxris kuTxe 750-ze nak-

lebia, xdeba TanamimdevrobiT dasma. am SemTxvevaSi 

pirvelad afeTqeben mTelanebs fenis sageb gverdTan, 

xolo Semdeg _ farebs Soris da saxurav gverdTan. 

Tu naxSiri sustia, Sua sayrden mTelanebs afeTqeben 

sagebi gverdis mTelanebTan erTad. faris daSveba 

warmoebs Camoqceuli qanebis wnevis moqmedebis Sede-

gad. qanebis moZraobs fars zemoT ganisazRvreba qa-

nis SedgenilobiT, fenis vardnis kuTxiT, sangrevis 

gadaadgilebis siCqariT da sxva faqtorebiT. 

fenis 600-ze meti kuTxiT vardnisas Camoqceuli 

fuWi qanisa da naxSiris baliSi gadaadgildeba far-

Tan erTad, xolo naklebi kuTxis SemTxvevaSi (55-600) 

igi ganuwyvetliv warmoiqmneba Weris qanebis Camoqce-

vis xarjze. 

uSualo Weris CamoqcevasTan erTad xdeba Ziri-

Tadi Weris daweva. igi iwvevs farze wnevis garkve-

ul gadidebas da faris qveS naxSiris mTelanebis 

simtkicis Sesustebas. ZiriTadi Weris Camoqcevisas 

warmoebs wnevebis dinamikuri gadanawileba sangre-

vis win, sayrdeni wneva mkveTrad izrdeba, ris Sede-

gadac xdeba farTaSorisi sayrdeni mTelanebis daS-

la. dinamikuri movlenebi ufro metad vlindeba 

mtkice qanebis SemTxvevaSi. 
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5.3. nawilobrivi vseba 

 

Weris nawilobrivi vsebiT marTvisas uSualo 

da ZiriTadi Weris Sekaveba xdeba sayire zolebiT, 

romelTa amosayvanad fuWi qani miiReba sayore Stre-

kebSi Weris an iatakis mongreviT. umetes SemTxvevaSi 

awarmoeben Weris mongrevas, rac aadvilebs sayore 

zolebis amoyvanas, vinaidan am dros saWiro ar aris 

qaris atana Strekidan fenis sagebi gverdis donemde. 

iataks angreven im SemTxvevaSi, rodesac WerSi gan-

lagebulia mdgradi qanebi an gamomuSavebuli sivr-

cidan didi raodenobiT airis gamoyofa xdeba, ramac 

SeiZleba gamoiwvios Strekis zeda nawilSi airis 

dagroveba. 

sayore zolebis amoyvana mimdinareobs sawmendi 

sangrevis gadaadgilebasTan erTad. maT Soris manZi-

li tolia Weris qanebis mdgradi malisa (12 m-mde)         

(nax. 5.9). sayore zolis sigane damrec fenebze miiRe-

ba 4-6 m-is toli, magram ara naklebi fenis 3-5 jera-

di sisqisa. sayore Strekis sigane ganisazRvreba 

formuliT: 

m,
m

s.g

s.S kh
ml

l =  

sadac m aris fenis sisqe, m; 

ls.g _ sayore zolis sigane, m; 

hm _ sayore StrekSi qanis mongrevis simaRle, 

hm=0,8÷1 m; 
k _ qanis gafxvierebis koeficienti vsebisas, k=2÷2,2. 

Spurebs burRaven xelis an sveturi eleqtro-

burRebiT. samuSaoebis usafrTxoebis mizniT sayore 
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Strekebs amagreben droebiTi samagriT sangrevidan 

aranakleb 3 m-is manZilze da uzrunvelyofen Tavi-

sufal gamosasvlels lavis sangrevispira sivrceSi. 

 
nax. 5.9. Weris marTva nawilobrivi vsebiT damrec fenebze 

cicabo fenebze Weris nawilobrivi vsebiT 

marTvis SemTxvevaSi sayore zolebi SeiZleba 

ganlagebul iqnen ganvrcobiT da vardnilobiT. 

ganvrcobiT maTi ganlageba xdeba, rodesac Weris 

qanebi II, III da IV kategoriisaa ДонУГИ–is klasi-

fikaciis mixedviT da uSualo iatakis qanebs ar 

axasiaTebT dacocebisadmi midrekileba. garda amisa, 

zolebis amgvari ganlageba SeiZleba iseT SaxtebSi, 
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romlebzec mtverairis reJimiT gamomuSavebul 

sivrceSi daiSveba afeTqebiTi samuSaoebi. 

ganvrcobiT ganlagebuli sayore zolebis siga-

ne Weris qanebis mdgradobisagan damokidebulebiT 

miiReba 6-15 m. Spurebs burRaven sangrevispira siv-

rcidan. qanebis Sesakaveblad awyoben qanis yuTebs, 

romelTa ZirSi dgamen jargvlebs (nax. 5.10,a). 

 
 

nax. 5.10. Weris marTva nawilobrivi vsebiT cicabo 
fenebze: a. zolebiT ganvrcobis mimarTulebiT; b. 

zolebiT daqanebis mimarTulebiT; g. sawmendi sangrevis 
detali 
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samuSaoebi Weris marTvaze xdeba saremonto 

cvlaSi kompleqsuri brigadis mier, romlis mova-

leobaSi Sedis Spurebis burRva, Taroebis mowyoba, 

jargvlebis gadatana da qanis yuTebis mowyoba. 

afeTqebiTi samuSaoebi warmoebs cvlebs Soris. 

IV da V klasis qanebis SemTxvevaSi, da rode-

sac sayore Strekebis gayvana ganvrcobiT gaZnelebu-

lia mtverairis reJimis pirobebiT, sayore zolebi 

SeiZleba amoyvanil iqnes vardniT. am SemTxvevaSi 

iyeneben saventilacio Strekis gayvanisa da remon-

tis dros miRebul fuW qans. 

qanis Sesakaveblad awyoben yuTebs, romlebic 

Sedgebian fenis vardniT ganlagebuli da Signidan 

nagverdulebiT amoficruli jargvlebis ori rigi-

sagan (nax. 5.10, b). sayore zolis amoyvana mdgo-

mareobs yuTis qaniT avsebaSi. qanis zolis sigane da 

maT Soris manZili miiReba gverdiTi qanebis Tvise-

bebisagan damokidebulebiT (3,6-5,4 m). 

Weris marTvis Sromatevadoba nawilobrivi vse-

bis dros 50-70%-iT metia, vidre mTliani Camoqcevi-

sas. amitom nawilobrivi vsebis gamoyeneba mizanSewo-

nilia mxolod iseT pirobebSi, rodesac mTliani Ca-

moqceva SeuZlebelia. 

 

5.4. Weris mdovred daSveba 

 

Weris marTvis mdovred daSvebiT iyeneben maSin, 

rodesac WerSi ganlagebulia qanebi, romlebsac 

SeswevT unari mdovred daeSvan iatakze, sagrZnobi 

rRvevebis gareSe da iataks axasiaTebs amoburcvi-

sadmi midrekileba. damreci vardnilobisas fenis 
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sisqe ar unda aRematebodes 1 m-s, xolo cicaboze _ 

0,7 m. 

specialur samagrad iyeneben jargvlebis erT 

an or rigs (nsx. 5.11), romlebic gadaaqvT sangrevis 

winwawevasTan erTad. xis gamagrebis SemTxvevaSi am 

ukanasknels ar iReben da toveben gamomuSavebul 

sivrceSi. 

damreci vardnilobis dros ufro 

racionaluri hidravlikuri sangrevispira bigebis 

gamoyeneba; amave dros sawmend sangrevSi iyeneben or 

tipzomas: didi tipzomis _ sangrevTan axlos, mcire 

tipzomis _ Weris gaRunvis xazze. 

 

 
nax. 5.11. lavis gamagreba Weris mdovred daSvebiT marTvis 

dros 
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xis jvargvlebi SeiZleba Secvlil iqnes pnev-

mobalonebis jargvlebiT (nax. 5.12), romelic 

Sedgeba balonebisagan 1, haergamanawileblisagan 2 

da Txilamurisagan 3. balonebi erTmaneTTan Seer-

Tebulia rezinis sartylebiT 4. sartylebze mimag-

rebuli Txilamuri 3 grZeldeba damatebiTi sayr-

denis 5 xarjze. zevidan balonebi daxurulia len-

tiT 6, romelic icavs maT Camocvenili qanis 

natexebisagan. 

 
nax. 5.12. pnevmobalonis jargvlebi lavaSi 

 

dayenebis Semdeg balons avseben haeriT, lavis 

sahaero magistralidan. gantvirTva xorcieldeba 

distanciurad trosisa da berketis saSualebiT. 
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balonebs SeuZliaT miiRon datvirTva 12 kg.Z/sm2-dan 

20 kgZ/sm2-mde. maTi 20 kg masis dros 25 balonis 

gadatanas ori muSa awarmoebs 3-4 saaTSi. Sromate-

vadoba airbalonebis jargvlebis gadatanaze 30-40%-

iT naklebia xis jargvlebis gadatanis Sromate-

vadobaze. 

donecis auzSi cicabo fenebis damuSavebisas 

Weris marTvam mdovred daSvebiT gavrceleba pova 

sawmendi sangrevebis 30%-Si. 

 

5.5. Weris marTva jargvlebze 

 

Txeli cicabo fenebis damuSavebisas mniSvne-

lovani gavrceleba aqvs jargvlebze Weris marTvis 

xerxs. misi arsi mdgomareobs SemdegSi. 

sawmendi sangrevis winwawevasTan kargad dgamen 

sangrevispira samagrs da awyoben jargvlebs swor 

rigebad ganvrcobiT da vardniT an Wadrakuli ri-

giT. manZili jargvlebs Soris Cveulebriv dgindeba 

gamocdilebis safuZvelze. saorientaciod igi 

SeiZleba miRebul iqnes ganvrcobiT samagris siganis 

jeradi (1,8-2,7 m), vardniT _ 2-4 m. jargvlebs toveben 

gamomuSavebul sivrceSi. droTa ganmavlobaSi isini 

iWyliteba, deformirdeba da iSleba. amis Sedegad 

fenis Weri Tavdapirvelad eSveba, xolo Semdeg nel-

nela, sangrevispira sivrcis ukan, Sors iqceva. 

jargvlebs aqvT trapeciis an sworkuTxedis 

forma. ukanasknel SemTxvevaSi maTi qveviT Camocu-

rebis Tavidan asacileblad, fenis vardnilobiT 

ganlagebuli bigebis boloebSi dgamen sayrden 

bigebs. 
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Weris marTvis xerxi jargvlebze SekavebiT 

xasiaTdeba maRali SromatevadobiT da ver 

uzrunvelyofs sawmend sangrevSi muSaobis srul 

usafrTxoebas. sangrevispira sivrceSi SeiniSneba 

samTo wnevebis gadidebuli gamovlineba, gamowveuli 

gamomuSavebul sivrceSi qanebis didi masis Sekavebis 

gavlenis Sedegad. am xerxis gamoyeneba araxelsay-

rel gavlenas axdens gamomuSavebul sivrceSi 

gverdiTi qanebis qcevaze: aferxebs maT Camoqcevas an 

mdovred daSvebas. 

 

5.6. Weris marTva mTliani amovsebiT 

5.6.1. amosavsebi masalebi 

 

amovsebisaTvis gamoiyeneba sila, xreSi an Zi-

reuli kldovani qanebi, romelTa mopoveba warmoebs 

zedapirze specialur karierebSi. amosavsebi masala 

SeiZleba miRebul iqnes uSualod SaxtSi. am dros 

igi TavsTeba karierSi amoRebul masalaze oTxjer 

ufro iafi. magram SaxtSi amorebuli amosavsebi 

masaliT SeiZleba uzrunvelyofil iqnes mxolod 

calkeuli mompovebeli ubnebi. amosavseb masalad 

SeiZleba gamoyenebul iqnes gamamdidrebeli fabri-

kebis narCenebi, metalurgiuli qarxnebis wida, 

agreTve Saxtis sanayaros fuWi qani. ukanasknelis 

gamoyeneba amovsebaze danaxarjebis SemcirebasTan 

erTad, saSualebas iZleva gawmendil iqnes haeri 

samyarodan gamoyofili wvis produqtebisagan da 

ganTavisuflebul iqnes zedapirze miwis didi 

farTobi. 
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karierSi mopovebul silasa da xreSs iyeneben 

damatebiTi damuSavebis gareSe. kldovan qanebs ki 

amsxvreven da cxrilaven samsxvrev fabrikaSi, raTa 

maT miscen saWiro granulometriuli Semadgenloba. 

samsxvrevi fabrikidan amosavsebi masala Sax-

tamde transportirdeba didtvirTmzidaobis TviT-

ganmtvirTi vagonebiT. amisaTvis fabrika ukavSirdeba 

Saxts sarkinigzo xazebiT. Saxtze ewyoba specia-

luri bunkerebi an sawyobebi moculobiT, romelic 

uzrunvelyofs amosavsebi masalis cvlis moTxov-

nebs. amosavsebi masalis Semdgomi gadaadgileba 

damokidebulia amovsebis miRebuli teqnologiuri 

sqemisagan. 

amosavsebi masala unda akmayofilebdes Semdeg 

ZiriTad moTxovnebs: 

_ masSi sawvavis Semcveloba ar unda aRema-

tebodes 20%-s; garda amisa, gamomuSavebul sivrceSi 

ar unda gamohyos mavne airebi; 

_gamomuSavebul sivrceSi Cawyobis Semdeg man 

wnevis qveS unda misces minimaluri dajdoma da 

SeZlebisdagvarad hqondes SekavSirebis unari; 

_ igi unda iyos iafi, amitom orientireba unda 

iqnes aRebuli adgilobriv amosavseb masalebze, 

raTa gamoricxul iqnes Zvirad Rirebuli gada-

zidvebi. 

gamomuSavebuli sivrcis gansazRvruli mocu-

lobis amosavsebad unda gvqondes savsebi masala 1,5-

2,5-jer naklebi im moculobisa, romelsac ikavebda 

naxSiri xeluxlebel masivSi. Tu viangariSebT masis 

mixedviT, maSin saorientaciod 1 t amoRebul 

naxSirze ixarjeba 1 t amosavsebi masala. 
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gamomuSavebul sivrceSi moTavsebuli amosav-

sebi masala, samTo wnevisa da sakuTari wonis 

gavleniT, drois ganmavlobaSi Semkvrivdeba da 

mcirdeba moculobaSi, e. i. iZleva Cajdomas. misi 

Cajdomis sidide damokidebulia rogorc TviT masa-

lis Tvisebebze, ise Cawyobis periodSi pirveladi 

Semkvrivebis xarisxze. 

garda saerTo moTxovnebisa, amosavseb masalas 

waeyeneba   moTxovnebi,   romlebic  dakavSirebulia  

amovsebis miRebul saxesTan: 

hidravlikuri, pnevmatikuri da meqanikuri amov-

sebisas mas unda axasiaTebdes minimaluri abra-

zuloba, rac amcirebs liTonis milebisa da rezinis 

lentis cveTas; 

pnevmatikuri da meqanikuri amovsebisas amosav-

sebi masala unda Seicavdes mtvrisebri fraqciis 

minimalur raodenobas, riTac mcirdeba mtvris 

warmoqmna. 

hidravlikuri amovsebisas amosavsebi masala 

advilad unda iwritebodes wylisagan da ar unda 

lbebodes masSi;  Tixovani fraqciis Semcveloba 

amosavseb masalaSi ar unda aRematebodes 10%-s; 

radganac isini gamoitaneba wyliT, lamis saxiT da 

atalaxianeben gvirabebs, aCqareben wylis saleqare-

bis gavsebas da a.S. 

Tixis didi raodenobiT Semcveloba arasasur-

velia amovsebis yvela xerxis SemTxvevaSi. dasve-

lebisas Tixa iRebs plastikurobisa da denadobis 

Tvisebebs, rac iwvevs amovsebuli masivis 

mniSvnelovan wnevas tixrebsa da Semoficvraze da 

SeiZleba moxdes gamomuSavebuli sivrcidan gvira-
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bebSi amosavsebi masalis gamoxeTqa. magram Tixis 

damateba SezRuduli raodenobiT (10%-is fargleb-

Si) aumjobesebs amosavsebi masis xarisxs, radganac 

adidebs mis haergaumtarobas, zrdis simkvrives, 

Setkepnis unars. 

amosavsebi masalis natexebis dasaSvebi maqsima-

luri zoma pnevmatikuri da hidravlikuri amov-

sebisas _ 60-80 mm-ia, TviTdinebiTi da meqanikuri 

amovsebisas _ 200-500 mm. 

TviTdinebiT amovsebisas natexebis udidesi 

zoma ganisazRvreba ZiriTadad muSaobis usafrTxo 

pirobebiT, radganac 200-500 mm-ze meti natexebis 

SemTxvevaSi SeiniSneba gamomuSavebul sivrceSi sa-

magrisa da Semoficvris dazianeba. 

pnevmatikuri amovsebisas savsebi masalis 60 mm-

ze meti zomisa da wvrili fraqciis (0-dan 3-5 mm-mde) 

natexebi iwveven amosavsebi milsadenis xSir 

dacobas. 

amosavseb masalaSi 60 mm-ze meti zomis nate-

xebis arseboba hidravlikuri amovsebisas iwvevs 

amosavsebi masis Cajdomas, wylis xvedriTi xarjisa 

da milebis cveTis gazrdas, agreTve moiTxovs 

amosavsebi milsadenebis diametris gadidebas. 

amosavsebi masalis natexebis optimaluri zome-

bia: TviTdinebiTi amovsebisas _ 100 mm-mde; pnevma-

tikuri da meqanikuri amovsebisas _ 20-50 mm; hidrav-

likuri amovsebisas _ 20 mm-ze naklebi. hidravli-

kuri amovsebisaTvis yvelaze karg masalas warmoad-

gens sufTa kvarcis sila. 

bunebriv mdgomareobaSi amosavsebi masala 

iSviaTad akmayofilebs aRniSnul moTxovnebs. amitom 
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garda misi Cveulebrivi gadamuSavebisa (damsxvreva, 

gacxrilva) awarmoeben kazmvas, e. i. hqmnian narevs 

amosavsebi masalebidan, romelTac aqvs sxvadasxva 

fizikur-meqanikuri Tviseba. praqtikaSi zogjer 

mimarTaven imasac, rom gansakuTrebiT sapasu-

xismgeblo ubnebsa da kvanZebs gvirabebTan amoavse-

ben ufro xarisxiani masaliT. 

amosavsebi masalis, misi fraqciuli Sedgeni-

lobis, transportirebisa da amovsenis xerxis Ser-

Ceva damokidebulia amovsebuli masivis saWiro 

xarisxze, romelic xasiaTdeba CajdomiT. Cajdoma 

SeiZleba icvlebodes did farglebSi. minimaluri 

Cajdoma (5-15%) SeiZleba miRebul iqnes gamyarebadi 

an betoniT vsebisas, magram es mniSvnelovnad 

adidebs naxSiris TviTRirebulebas. 20-25% Cajdomis 

misaRebad rekomendebulia Semdegi fraqciuli 

narevebi: 

20-40 mm fraqciis 7,4%+5-20 mm fraqciis 

19,6%+1,25-5 mm fraqciis 29%+0,63-1,25 mm fraqciis 

28,8%+0,1-0,63 mm fraqciis 15,2%; 

40-80 mm fraqciis 6,2%+10-40 mm fraqciis 

16,5%+2,5-100 mm fraqciis 19,9%+0,63-2,5 mm fraqciis 

36,5%+0,1+0,63 mm fraqciis 20,9%. 

 

5.6.2. TviTdinebiTi amovseba 

 

TviTdinebiTi amovsebisas amosavsebi masala 

gamomuSavebul sivrceSi miewodeba da masSi gana-

wildeba sakuTari wonis gavleniT.amovsebuli masi-

vis Semkvriveba mis pirvel stadiaSi warmoebs 

vardnili an dagorebuli amosavsebi masalis nate-
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xebis simZimis Zalis xarjze, xolo SemdgomSi _ 

amovsebuli masivis zemdebare Sreebis wonis moq-

medebiT. 

Tu amosavsebi masala moizideba zedapiridan, 

maSin teqnologiuri sqema iTvaliswinebs maTi 

transportirebis Semdeg rgolebs: SaxtSi CaSveba, 

gvirabebSi gadazidva da TviTdinebiT miwodeba 

sawmendi sangrevis farglebSi. 

 
nax. 5.13. amosavsebi masivis amoyvanis teqnologia xisti 

gadamRob samagris dros: 1. sangrevispira bigebi; 2. 
gamaZlierebeli bigebi gadamRobi samagris rigSi; 3. 

Seficvra; 4. amoyvanaSi myofi amosavsebi masivi;             
5. adre amoyvanili amosavsebi masivi 

     

    amosavsebi masivi amoiyvaneba 6-10 m siganis gamo-

muSavebul zolSi, misi Semoficvris Semdeg. Semo-

ficvrasTan erTad idgmeba damxmare samagri, romlis 
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dadgmazec sqeli fenebis Sreebad amoRebisas ixar-

jeba 25-30 kac-cvlamde 1000 t mopovebul naxSirze. 

saSualod gamomuSavebuli sivrcis amosavsebad mom-

zadebaze ixarjeba naxSiris mopovebaze mTlianad 

daxarjuli drois 30-60%. 

   Txeli cicabo fenebis damuSavebisas amovsebuli 

masivi SeiZleba ganlagebul iqnes bunebrivi dafer-

debis kuTxiT, an lavis sangrevis paralelurad. uk-

anasknel SemTxvevaSi iyeneben specialur xist an ga-

dasaadgilebel gadaRobvas. 

xisti gadaRobva warmoadgens bigebis kedels, 

romelic SemoWedilia ficrebiT an mavTulis badiT 

(nax. 5.13). xisti gadaRobva keTdeba fenis mTel sisqe-

ze. 

gamomuSavebuli sivrcis amovsebis procesi 

gadasaadgilebeli gadaRobvis gamoyenebiT mdgoma-

reobs sangrevis gadaadgilebasTan erTad gadaRob-

vis gadaadgilebaSi da mis ukan amosavsebi masalis 

CayraSi. gadaRobva mzaddeba liTonis badisa da 

konveieris kentisagan. misi sigrZe 2-4 m-iT naklebia 

safexuris simaRleze (nax. 5.14). gadaRobvis gadaad-

gileba SeiZleba warmoebdes erTdroulad ramdenime 

safexurSi, xolo sworxazobrivi sangrevis SemTx-

vevaSi igi gadaadgildeba mimdevrobiT zevidan qve-

viT. gamomuSavebuli sivrcis amovseba saventilacio 

StrekTan da TviT StrekSi warmoebs meqanikuri an 

pnevmatikuri xerxiT. 
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nax. 5.14. cakibur sangrevSi amosavsebi masivis amoyvana 

gadasaadgilebeli gadamRobis arsebobisas: 1. 
sangrevispira bigebi; 2. saRuze mowyobiloba; 3. ganbrjeni 

bigebi gadaRobvaze; 4. gadaRobva; 5. mimmarTveli 
reStakebi naxSirisaTvis 

    TviTdinebiT amovsebis gamoyeneba rekomende-

bulia 400-ze meti kuTxiT vardnili fenebis damuSa-

vebisas, roca ar xdeba sapasuxismgeblo obieqtebis 

qvegamomuSaveba. 

TviTdinebis  amovsebis dadebiTi mxareebia: mci-

re danaxarjebi samuSaoebze; gamoyenebuli mowyobi-

lobebis mcire raodenoba, rac saSualebas iZleva 
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amovsebis samuSaoebi organizebul iqnes mokle 

droSi da mcire kapitaluri dabandebebiT; Seda-

rebiT aramkacri moTxovnebi amosavsebi masalis 

mimarT. 

danaxarjebi TviTdinebiT amovsebaze ganisazR-

vreba amosavsebi masalis transportirebis xarjebiT 

da TviT amosavsebi masalis RirebulebiT. samu-

Saoebis Sromatevadoba TviTdinebiT amovsebisas ar 

aRemateba 50 kac-cvlas 1000 t mopovebul naxSirze.   

danaxarjebi gamomuSavebul sivrceSi Cawyobil 

1 m3 masivze Sedgeba Semdegi elementebisagan 

(procentobiT): 

transportireba gvirabebSi _ 25 

xe-tye da sxva masalebi     _ 25 

Semoficvris gakeTeba        _ 30 

masivis amoyvana              _ 10 

sxva danaxarjebi             _ 10 

TviTdinebiT amovsebis uaryofiTi mxarea misi 

gamoyenebis aris SezRuduloba da amovsebuli 

masivis dabali simkvrive (misi Cajdoma aRwevs   24-

40%-s). 

 

5.6.3. meqanikuri amovseba 

 

meqanikuri amovsebisas amosavsebi masala gamo-

muSavebul sivrceSi Tavsdeba saskrepero danad-

garebis an lentiani doluri tipis satyorcni 

amomvsebi manqanebis saSualebiT (nax. 5.15). amJamad 

iyeneben МЗ-1 satyorcn manqanebs. 
manqana amosavseb masalas yris gamomuSavebul 

sivrceSi, risTvisac mas aniWebs kinetikur energias 
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garkveul manZilze (Cveulebriv, 6-10 m) Tavisufali 

gadatyorcnisaTvis. amosavsebi masala miewodeba 

lents, specialur ZabrSi, xolo Semdeg lentsa da 

dasaWer dols Soris _ RreCos. sakuTari wonisa da 

centridanuli Zalebis gavleniT amosavsebi masalis 

natexebi mieWirebian didi siCqariT moZrav lents da 

iZenen kinetikur energias, romelic saWiroa gamo-

muSavebul sivrceSi gasatyorcnad. gamomtyorcn 

dolze lenti icvlis Tavis mimarTulebas, xolo 

amosavsebi masala inerciiT ganagrZobs moZraobas 

imave mimarTulebiT. 

 
nax. 5.15. lentur-doluri tipis mtyorcni manqana: 

a.  qveda gamotyorcniT; b. zeda gamotyorcniT;                                      
1. mkvebavi konveieri; 2. CasatvirTi xvimiri; 3. amZravi 

doli; 4. Semomvlebi doli; 5. dasaWeri doli; 6. 
gamomtyorcni doli; 7. lenti 

 

gatyorcnis yvelaze ufro didi siSore aqvT 

amosavsebi masalis 40-70 mm simsxos fraqcias. amosav-

sebi masalis Wavlidan yvelaze axlos iyreba 60 mm-

ze meti simsxos fraqcia. wvrilma da msxvilma fraq-

ciebma, romlebic axlo manZilze  vardeba, SeiZleba 
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gadauRobon gza amosavsebi masalis ZiriTad masas. 

amis Tavidan asacileblad amosavsebi masalis 85-

90%-s unda Seadgendes 40-70 mm simsxos fraqcia. 

satyorcni manqanebiT meqanikuri amovsebis 

dadebiTi mxarea amosavsebi sivrcis Weris amoyorvis 

SesaZlebloba da energiis SedarebiT mcire xarji 

(0,4-0,5 kvt.sT/m3 amosavseb masalaze). meqanikuri 

amovsebis uaryofiTi mxareebia: gadatyorcnis mcire 

manZili, rezinis lentis didi cveTa, amovsebuli 

masalis SedarebiT mcire simkvrive (Cajdoma aRwevs 

20-30%-s), agreTve mtvris mniSvnelovani raodenobiT 

warmoqmna. 

meqanikuri amovseba satyorcni manqanebiT gamo-

iyeneba sqeli fenebis horizontaluri SreebiT damu-

Savebisas, Sreebis daRmavali rigiT amoRebisas. igi 

gamoiyeneba agreTve TviTdinebiT amovsebasTan erTad 

Werisulis amosayorad. 

damuSavebis mTliani sistemis dros sawmendi 

sangrevis gadaadgilebasTan erTad gvirabis gayva-

nisas mimarTaven skreperul vsebas. amasTan, 

amosavseb masalad iyeneben qans, romelic miiReba 

gvirabis iatakis an Weris mongrevis dros. 

sayore zolis amoyvanis sqema Txel fenaSi 

Weris mongreviT gvirabis gayvanisas mocemulia 5.16 

naxazze. saventilacio Strekis gayvanisas sayore 

zoli ewyoba qveda mxridan. saskrepero jalambari 

idgmeba StrekSi, Weris mongrevis adgilas. fuWi qani 

gamomuSavebul sivrceSi miewodeba skreperiT. Tu 

xdeba iatakis mongreva, maSin fuWi qani begze 

miewodeba gadamtvirTavis saSualebiT. 
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nax. 5.16. Strekis gayvanis sqema qanis mongreviTa da 
skreperuli vsebiT: 

1. jargvlebi; 2. konveieri; 3. saskrepero danadgari 
2.  

datvirTuli skreperis moZraobis siCqare damo-

kidebulia jalambris simZlavreze da Cveulebriv 

Seadgens 1-dan 1,3 m/wm-mde, xolo uqmi svlisas _ 1,2-

1,5 m/wm. moZraobis aseTi siCqaris dros uzrun-

velyofilia saaTSi 15-20 m3-mde amosavsebi masalis 

Cawyoba. 

skreperuli amovsebisas ufro farTo gamoyene-

ba pova specialurma ordolianma jalambrebma, rom-

lebic damontaJebulni arian marxilebze da gadaad-

gildeba sangrevis winwawevasTan erTad. qanis nate-

xebis simxso 300 mm-s ar unda aRematebodes. Tu skre-

peri iRebs qans uSualo mongrevis adgilze, maSin am 

ukanasknels asrulebs ori-sami ileTiT. amosavsebi 
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masalis Semkvriveba warmoebs skreperis biZgebiT. 

Strekis gverdebTan darcenili 1,5-2 m-is siganis amo-

uvsebel sivrces avseben  xeliT. dakvirvebebi gviCve-

nebs, rom 0,65-0,75 m sisqis fenis SemTxvevaSi, 1 m sa-

yore zolis skreperiT amoyvanaze ixarjeba 4,2 wT. 

amovsebis samuSaoebisaTvis 0,6 m-mde sisqis fe-

nebze iyeneben aqandazisebur skreperebs saxsrebze 

Camokidebuli ukana kedliT, xolo 0,6-1,3 m sisqis 

fenebze _ savarcxlisebur skreperebs, romlebic 

orive mimarTulebiT yiravdeba. ufro sqel fenebze 

iyeneben rogorc aqandazisebur, ise savarcxlisebur 

skreperebs, moculobiT 0,5 m. saskrepero jalambris 

simZlavris mixedviT iyeneben bagirebs, diametriT 12, 

16, 20, 5 da 24 mm. 

danaxarjebi skreperul amovsebaze ganisazR-

vreba ZiriTadad amosavsebi masalis transportire-

bis xarjebiT da saskrepero danadgaris momsaxu-

rebiT. amosavsebi masalis Rirebulebis gauTvalis-

wineblad, danaxarjebi 1 m3 masivis amovsebaze Cveu-

lebriv 0,4 maneTs ar aRemateba. amosavsebi masalis 

sangrevSi TviT amosavsebi samuSaoebis kargi organi-

zaciisas mwarmoebluroba aRwevs 90-100 m3/cvlaSi. 

skreperuli amovsebisas samuSaoebis Sromateva-

doba 1 m Strekidan miRebuli qanis Cawyobaze Sead-

gens 3-5 kac-cvlas. amovsebuli masivis Cajdoma 

amosavsebi masalis saxisa da samuSaoebis warmoebis 

xarisxisagan damokidebulebiT icvleba 30-dan 40%-

mde. 

skreperuli amovsebis ZiriTadi naklia: mcire 

mwarmoebluroba, amovsebuli masivis arasakmarisi 

simkvrive da ukanaskneli (zeda) Sris, agreTve yvela 
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SreSi gvardiTi qanebis kontaqtTan gamomuSavebuli 

sivrcis nawilobriv xeliT amovsebis aucilebloba. 

 

5.6.4. pnevmatikuri amovseba 

 

pnevmatikuri amosavsebi danadgari Sedgeba 

amosavsebi manqanisa da milsadenebisagan. amosavsebi 

masalebi pnevmatikuri amosavsebi manqanebis saSuale-

biT Seiyvaneba SekumSuli haeris WavlSi, romelic 

moZraobs milsadenebSi mniSvnelovani siCqariT. mil-

sadenebSi gadaadgilebisas qanis natexebi iZenen 

gamotyorcnis did siCqares (30-40 m/wm 30 m zomis 

natexebis SemTxvevaSi), rac ganapirobebs amovsebuli 

masivis SedarebiT maRal simkvrives. 

pnevmatikuri amovsebis samuSaoebis teqnolo-

giuri sqema Seicavs Semdeg procesebs: fuWi qanebis 

mopoveba vsebisaTvis, amosavsebi masalis momzadeba 

(damsxvreva, gacxrilva, kazmva), amosavsebi masalis 

transportireba amosavseb manqanamde, pnevmotran-

sportireba da amosavsebi masivis amoyvana. 

pnevmatikuri amovsebisas SesaZlebelia muSao-

bis sxvadasxva sqemebi: 1) amosavsebi manqana SeiZleba 

moTavsebul iqnes zedapirze an qansaSvebi mowyobi-

lobis ZirSi da hqondes mniSvnelovani sigrZis 

milsadeni. am SemTxvevaSi manqanas aqvs samsaxuris 

didi vada; 2) amosavsebi manqana SeiZleba moTav-

sebul iqnes sawmendi sangrevebis axlos da hqondes 

SedarebiT mokle milsadenebi; erTi mdgomareobidan 

manqanis muSaobis vada mcirea; 3) manqana SeiZleba 

moTavsebul iqnes sawmendi sangrevis axlos an 

uSualod masSi da misi gadaadgileba xdebodes 
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amosavsebi masivis amoyvanasTan erTad. aseT 

danadgarebs, Sesabamisad, ewodeba stacionaruli, 

naxevrad stacionaruli da gadasatani. 

stacionarul da naxevrad stacionarul danad-

garebs iyeneben gvirabebis rTuli hifsometriisa da 

saerTo saSaxto transportis didi datvirTvis 

pirobebSi. 

 

5.6.5. hidravlikuri amovseba 

 

hidravlikuri amovsebis procesi Seicavs: amos-

avsebi masalis momzadebas miw wyalTan Serevas, 

pulpis transportirebas milsadenebiT gamomuSave-

bul sivrcemde, gamomuSavebuli sivrcis momzadebas 

amovsebisaTvis da amosavsebi masivis amoyvanas, 

wylis arinebasa da dawdomas da mis zedapirze am-

otumbvas. 

hidravlikuri amovsebis efeqturoba didadaa 

damokidebuli pulpis granulometriul Sedgeni-

lobasa da konsistenciaze. amitom pulpas waeyeneba 

mkacri moTxovnebi. qviSisgamoyenebis SemTxvevaSi 

pulpis myari mdgenelis fardoba wyalTan (m:T) unda 

Seadgendes 1:1-dan 1:1,5-mde. ufro msxili masalis 

gamoyenebisas fardoba (m:T) mkveTrad izrdeba da 

aRwevs 1:6-mde. es fardoba SeiZleba miRebul iqnes 

cxrilis monacemebis mixedviT:    

Tu pulpa mzaddeba myari masalis hidromoni-

torebiT CaorecxviT, mas asqeleben specialuri 

SemsqeleblebiT. 
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cxrili 

amosavsebi 

masala 

masalis natexebis 

maqsimaluri 

simsxo, mm 

fardoba 

m:T 

qviSa 2_3 1:1-dan 1:1,5-mde 

granulirebuli 

wida 
20_30 1:1,5-dan 1:2,1-mde 

damsxvreuli 

qanebi 
40_60 1:2-dan 1,6-mde 

 

pulpis racionaluri konsistencia SeiZleba 

gansazRvrul iqnes poloneli mecnieris v.budrikis 

formuliT: 

,
3

2

mm

m
opt IA

IN
+

=  

sadac Im aris milsadenebis saerTo vertikaluri 

sigrZis Sefardeba horizontaluri ubnebis saerTo 

sigrZesTan (milsadenebis jamuri sigrZis CaTvliT); 

 Am _ pulpis moZraobis winaRobis saSualo 

koeficienti. 

( )
milpmil

m

mil

mil

αα

γ

cossin

1

fL

L
A p

+Σ

Σ−
=  

sadac γp aris pulpis saSualo simkvrive; 

   
mil

LΣ _milsadenis horizontaluri ubnis 

jamuri sigrZe, m; 

αmil _ milsadenis calkeuli ubnebis daxris 

kuTxe, gradusi; 

pf _ amosavsebi pulpis milis kedelze xaxunis 

koeficienti (saSualod miiReba 0,12). 
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amovsebuli masivis mniSvnelovan maCveneblad 

iTvleba  filtraciis koeficienti. igi ganisazR-

vreba masivis erTeul farTobSi (sm2), drois 

erTeulSi (wm) gamavali wylis raodenobiT (sm3). 

zogierTi masalisaTvis filtraciis koefi-

cienti Seadgens: 

qviSa 0,0068-0,04 

argilitebi 0,14 

qani sanayarodan 0,19 

qanis damrgvalebuli natexebi, 

simsxoTi 50 mm 

15,0 

qanis msxvilkuTxeebiani natexebi 19,0 

 

amosavsebi samuSaoebis warmoebisaTvis Saxtze 

ewyoba hidrosavsebi kompleqsi. misi principuli 

sqema naCvenebia 5.17 naxazze. 

amosavsebi masala bunkeridan 1 miewodeba 

Semrevi kameris Semrev Rarze 2, romelzec igi 

Camoirecxeba hidromonitoris 3 wylis WavliT. war-

moqmnili pulpa Caedineba mimReb ZabrSi da Semdeg _ 

pulpsadenSi 4, romliTac miedineba amovsebisaTvis 

gankuTvnil gamomuSavebul sivrcemde. pulpa 

Caiyreba gamomuSavebul sivrceSi, myari nawili 

gamoeyofa mas da warmoqmnis  amovsebul masivs 5, 

xolo wyali sadrenaJo milebiT 6 (an RarakiT) 

arindeba miwisqveSa wylis saleqarSi. aqedan 

damwdari wyali tumboebiT 10 da milsadenebiT 9 

gadaitumbeba Semrev kameraSi ganmeorebiT gamo-

sayeneblad an zedapirze wylis saleqarSi 10. wylis 

saleqaridan wyali tumboebiT  11  miewodeba  Semrev 
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nax. 5.17. hidrovsebis kompleqsis principuli sqema 

 

kameras. wylis danaklisi periodulad Seivseba sxva 

wyaroebidan. milsadeni, romelSic transportirdeba 

pulpa, Sedgeba vertikaluri da horizontaluri 

nawilebisagan. misi vertikaluri nawili uzrun-

velyofs wnevas masalis horizontalur nawilSi 

saWiro siCqariT gadasaadgileblad, 150 mm dia-

metris milsadenSi pulpis moZraobis muSa siCqare 

praqtikulad  miiReba wvrilmarcvlovani masalisa-

Tvis 2,5_3,5 m/wm, xolo natexovanisaTvis _ 3,5_4 m/wm. 

pulpis moZraoba bunebrivi wnevis gavleniT 

146 
 



uzrunvelyofilia, roca vertikaluri nawilis 

Sefardeba horizontalurTan 1:4-dan 1:14-mdea. myaris 

TxevadTan 1:0,6-dan 1:2-mde Sefardebisas SesaZlebe-

lia pulpis moZraobis  Zalian didi siCqareebi. 

horizontaluri manZili, romelzec pulpa 

SeiZleba miwodebul iqnes bunebrivi wnevis gavle-

niT, iangariSeba formuliT: 

( ) ,2 2 eqv

pp

mil

wwb L
D

hHgL Σ−−−=
λυ

m 

sadac g aris Tavisuflad vardnis aCqareba, m/wm2; 

Hw _ bunebrivi wnevis simaRle (milsadenis 

vertikaluri nawilis simaRle), m; 

hw _ narCeni wneva, romlis moqmedebiTac pulpa 

gadmoiRvreba milsadenis gamosasvleli xvrelidan, 

m.wy.sv; 

Dmil _ milsadenis diametri, m; 

υ p _ pulpis moZraobis siCqare, m/wm; 

λp _ pulpis moZraobis winaRoba, romelic 

damokidebulia pulpis xvedriT wonaze γp; 

;0018,003,0













+=

milp

bp
Dυ

γλ  

eqvLΣ _ pirobiTi milsadenis sigrZe, romelic 

damakargebis mixedviT ekvivalenturia yvela adgi-

lobrivi winaRobisa (muxlebis, ganStoebebis da a.S.); 

50 da 200 mm diametris milebis SemTxvevaSi 

eqvLΣ Seadgens sakvalTisaTvis, Sesabamisad, 0,5 da 3m, 

muxlisaTvis _ 0,3 da 2 m. 
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pulpis transportirebisaTvis iyeneben armire-

bul cveTamedeg milebs diametriT 50-dan 200 mm-mde. 

amosavsebi samuSaoebi sawmend sangrevebSi 

Sedgeba ori ZiriTadi operaciisagan: 1. lavis an 

kameris gamomuSavebuli sivrcis momzadeba amosav-

sebad da 2. amosavsebi masalis Caleqva. amosavsebad 

momzadeba gulisxmobs zRudarebisa da sadrenaJo 

arxebis mowyobas. 

zRudari, Cveulebriv, amoyavT xisgan, qsovi-

lisagan, liTonis badisagan da sxv. isini SeiZleba 

iyos gadasatani. zRudarebis saWiro zomebs gana-

pirobebs gamomuSavebuli sivrcis gadasaRobi sigrZe 

da wneva, romelic SeiZleba gadaeces zRudars. 5.18 

naxazze naCvenebia Semoficvris konstruqcia, rome-

lic Sedgeba ficrebisagan 1, ormagi narandisagan 2, 

mavTulis rigebisagan da maTze gaWimuli tilosagan. 

 

 
nax. 5.18. amoficvris konstruqcia 

 

amosavseb gamomuSavebul sivrces Semofic-

raven CamonaWeri ficrebiTa da jvaloTi sangrevisa 

da gamkveTi sasuleebis mxridan. SemoficvraSi 

awyoben wyalgamSveb xis Rarebs 3. 
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amosavsebi sivrcis sigane (amovsebis biji) 

ganisazRvreba fenis ganlagebis samTo-geologiuri 

pirobebiT, Weris mdgomareobiTa da amosavsevi 

masalis saxiT da icvleba 3-dan 8 m-mde. amosavsebi 

masivis amoyvana SeiZleba hidronarevis frontaluri 

(nax. 5.19,a) da torsuli (nax. 5.19,b) gamoSvebisas. 

hidronarevis frontaluri gamoSvebisas 185-200 mm 

diametris milsadenebs Camokideben lavis gaswvriv 

samagr bigebze fenis WerTan. yoveli 10 m Semdeg 

milsadenebidan gamodis ganStoebebi amosavseb 

sivrceSi. qviSiT amovsebisas, damreci fenebis Sem-

TxvevaSic ki, SesaZlebelia, milsadenis damoklebis 

gareSe, erT operaciaze amovsebul iqnes 8 m siganisa 

da 40-50 m sigrZis zoli. qviSiT amovsebuli masivis 

Semkvriveba xdeba swrafad filtraciis gravitaciu-

li Zalebis xarjze. damsxvreuli qanebis gamoyenebi-

sas maTi natexebi SeiZleba dagrovdes milsadenis 

gamosasvlel bolosTan, ris Sedegadac erTi punqti-

dan amosavsebi sivrcis zomebi gamodis mcire. hid-

ronarevis torsul gamoSvebas awarmoeben susti We-

risa da minimaluri amovsebis bijis dros. 

amosavsebi samuSaoebis xarisxis Sefaseba xde-

ba gamomuSavebuli sivrcis Sevsebis koeficientis 

saSualebiT. es koeficienti gamoxatavs gafxviereb-

ul mdgomareobaSi miwodebuli savsebi masalis mo-

culobis Sefardebas amosavsebad gankuTvnili gamo-

muSavebuli sivrcis moculobasTan. qviSiT amovsebu-

li masivisaTvis koeficientis maqsimaluri mniSvne-

loba aRwevs 0,95, xolo saSualod igi udris 0,85-0,9. 

amosavsebi masivis wvrilmarcvlovani masaliT 

amoyvanisas unda moxdes wylis drenaJi,  winaaRmdeg  
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nax. 5.19. amosavsebi masivis amoyvanis sqema                   
damreci fenis lavaSi 
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SemTxvevaSi hidravlikurma wnevam SeiZleba daangri-

os zRudari, amitom sangrevSi gaTvaliswinebuli un-

da iqnes gamfiltravi da sadrenaJo mowyobilobe-

bi.wylis dasawdomad iyeneben saleqarebs. isini SeiZ-

leba iyos zedapiruli da miwisqveSa, stacionaruli 

da droebiTi. farTo gamoyenebas pouloben wyalSem-

krebi Strekebi, romlebic gaiyvaneba sazidi Strekis 

3-4 m-is qveviT, wyalSemkrebi Strekis kveTia 6-7 m, 

masSi wylis moZraobis siCqare ar unda aRematebod-

es 0,85 m/wm, saleqarebis gawmenda xdeba talaxis 

tumboebis an satvirTavi manqanebis saSualebiT. 

hidravlikuri amovsebisas danaxarjebis Ziri-

Tad elementebs warmoadgens amosavsebi masalis mo-

poveba da damzadeba, transporti, amosavsebi mowyo-

bilobebis amortizacia da danaxarjebi wyalqcevaze. 

danaxarjebi 1 m amosavsebi masivis amoyvanaze 

nawildeba, daaxloebiT, Semdegi saxiT: 

amosavsebi samuSaoebis warmoeba 20-50 

eleqtroenergia da wyalqceva 10-15 

masalebi (xe-tye da sxv.) 5-20 

amosavsebi masala 30-60 

 

hidravlikuri amosavsebi kompleqsis mwarmoeb-

luroba myar masalaze Seadgens 40-dan 200 m3/sT-mde 

da mets, roca wylis xarji 1 m3 silaze an kazmze 

1,5-2,5 m3-ia. 

amovsebuli masivis simkvrive damokidebulia 

amosavsebi masalis saxeze, mis granulometriul 

Sedgenilobaze, gruntis ConCxis forianobasa da 
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struqturaze. yvelaze didi Cajdoma damaxasiaTebe-

lia damsxvreuli qanebisaTvis, xolo mcire _ sili-

saTvis. 

amovsebuli masalis simtkicea 5-dan 100 kgZ/sm-

mde. 

hidravlikuri amovsebis dadebiTi mxareebia: me-

qanizaciis maRali xarisxi, amosavsebi samuSaoebis 

mcire Sromatevadoba, mowyobilobebis simartive, am-

osavsebi kompleqsis maRali mwarmoebluroba, amov-

sebuli masivis Cajdomis mcire sidide. 

hidrovsebis nakls warmoadgens SaxtSi didi 

raodenobiT wylis miwodeba, romelic atenianebs ha-

ers da aWuWyianebs gvirabebs amosavsebi masalis 

wvrili fraqciebiT. wylis dasawdomad saWiroa da-

matebiTi gvirabebi, xolo amosatumbad _ satumbi da-

nadgarebi. 

SeuZlebelia amosavsebi masivis amoyvanisaTvis 

saWiro samuSaoebis SeTavseba sawmend sangrevSi nax-

Siris amoRebasTan, rac amcirebs sawmendi sangrevis 

datvirTvas. 

 

5.6.6. amovsebis xerxis SerCeva 

 

amovsebis xerxis SerCevisas aucilebelia gaT-

valiswinebul iqnes faqtorebis kompleqsi. 

didi mniSvneloba aqvs amovsebuli masivis sim-

kvrives, romelic Cajdomis procentiT xasiaTdeba. 

es maCvenebeli amovsebis sxvadasxva xerxis dros to-

lia: 
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 Cajdoma, % 

hidravlikuri 10-15 

pnevmatikuri 10-20 

meqanikuri (satyorcni manqanebiT) 25-30 

TviTdinebiTi, cicabo fenebze:  

wvrilmarcvlovani qanis SemTxvevaSi 20-25 

msxvilnatexebiani qanis SemTxvevaSi 25-40 

 
amgvarad amovsebuli masivis simkvrivis mixed-

viT pirvel adgilze dgas hidravlikuri amovseba. 

yvelaze ufro meti Cajdoma axasiaTebs TviTdinebiT 

amovsebas. 

amosavsebi masalis granulometriuli Sedgeni-

lobisadmi moTxovnebis TvalsazrisiT ufro xel-

sayrelia TviTdinebiT da skreperebiT amovseba. 

TviTdinebiTi amovsebisas qanis natexebis zomebi 

SezRudulia mxolod vagonebiTa da konveieriT maTi 

gadaadgilebis pirobebiT, agreTve msxvili natexebis 

gamomuSavebul sivrceSi Cagorebisas Semoficvraze 

dartymis ZaliT. meqanikuri amovsebisas natexebis 

zomebs da Tixovani minaerTebis Semcvelobas wae-

yeneba ufro mkacri moTxovnebi. yvelaze ufro meti 

moTxovna amosavseb masalas waeyeneba pnevmatikuri 

da hidravlikuri xerxiT amovsebisas. 

TviTdinebiTi, pnevmatikuri da hidravlikuri 

amovsebis mwarmoebluroba damokidebulia satran-

sporto saSualebebis mwarmoeblurobaze. 

yvelaze ufro universaluria pnevmatikuri 

amovseba, romelic SeiZleba gamoyenebul iqnes 

nebismieri sistemis dros sxvadasxva pirobebSi. 
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transportirebis moxerxebulobis Tvalsazri- 

siT  upiratesoba  aqvT amovsebis hidravlikur  da  

pnevmatikur xerxebs. 

kapitaluri danaxarjebis mixedviT yvelaze 

ekonomiuria TviTdinebiTi amovseba; am mxriv mas 

uaxlovdeba meqanikuri amovseba, kapitaluri dana-

xarjebi hidravlikuri amovsebisas ZiriTadad izr-

deba wyalsatumb mowyobilobebze didi danaxar-

jebis gamo, xolo pnevmatikuri amovsebisas _ haer-

saberebis an kompresorebis gamoyenebis gamo. 

energotevadobis mixedviT yvelaze ekonomiuria 

TviTdinebiTi amovseba; energiis xarjiT masTan ax-

losaa meqanikuri. energiis yvelaze meti xarji dama-

xasiaTebelia pnevmatikuri amovsebisaTvis: 1 m3 amo-

savseb masalaze igi Seadgens daaxloebiT 10-15 

kvt.sT-s. 

mowyobiloba yvelaze metad cvdeba pnevmati-

kuri amovsebisas. 

Sromis xelsayreli pirobebis Seqmnis Tval-

sazrisiT (haeris damtverianebisa da datenianebis 

mixedviT) ukeTesia TviTdinebiTi amovseba da 

yvelaze uaresi _ pnevmatikuri. 

amosavsebi samuSaoebis yvelaze naklebi Sroma-

tevadobaa hidravlikuri da pnevmatikuri amovse-

bisas. 

amovsebis xerxis Serceva didadaa damokide-

buli agreTve imaze, Tu rogori obieqtebis fenebis 

an Sris qvedamuSaveba xdeba. Tu saWiroa mkvrivi 

amovsebuli masivi, maSin gamoiyeneba hidravlikuri 

an pnevmatikuri amovseba. 
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amgvarad, amovsebis xerxis SerCeva unda moxdes 

yvela faqtoris gaTvaliswinebiT, variantebis gul-

dasmiTi teqnikur-ekonomikuri analizis Semdeg. 

 
6. bolo operaciebi lavaSi 

6.1. zogadi debulebani 

 

sawmendi kompleqsebiT naxSiris flanguri am-

oRebisas aucilebelia mowyobilobebis momzadeba 

naxSiris morigi zolis amosaRebad. operaciebs, rom-

lebic dakavSirebuli arian mowyobilobebis momza-

debasTan naxSiris morigi zolis amosaRebad da mis 

sangrevTan gadaadgilebasTan, ewodeba bolo oper-

aciebi. 

bolo operaciebis Sesrulebam unda uzrunvel-

yos Zveli zolis bolo ubnisa I (nax. 6.1) da II ubnis 

amoReba axal zolSi kombainis mosaTavseblad. 

 
nax. 6.1. kombainis axal zolSi gadayvanis 

damabrkolebeli ubnebi lavaSi 
 

bolo operaciebis saerTo xasiaTi ganisazRvre-

ba sawmendi samuSaoebis teqnologiiT, amoRebis ma-

qosebri sqemis SemTxvevaSi lavis orive boloSi 

xdeba analogiuri bolo operaciebi. Tu gamoyenebu-
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lia amoRebis erTmxrivi sqema, maSin bolo operacie-

bi erT-erT boloSi praqtikulad ar aris. magram am 

SemTxvevaSi warmoiSoba damatebiTi operacia _ kom-

bainis uqmi gadarbena. 

yvela Tanamedrove viwropirmodebian kombains 

SeuZlia naxSiris amoReba awarmoos maqosebri sqe-

miT; magram garkveul pirobebSi ufro racionalur-

ia muSaobis erTmxrivi sqema. lavaSi naxSiris amoR-

ebis sisrule mosamzadebel gvirabTan misvlisas da-

mokidebulia Semsrulebeli organos kombainis kor-

pusis mimarT ganlagebis xerxze. 

Semsrulebeli organos centraluri ganlagebi-

sas daumuSavebeli ubnebis sigrZe lavis orive bo-

losTan erTnairia. Semsrulebeli organos calmxri-

vi ganlagebisas ki daumuSavebeli ubani rCeba mxo-

lod lavis erT bolosTan. gatanili Semsrulebeli 

organoebi saSualebas iZlevian mTlianad damuSav-

des lava bolosTan da sagrZnoblad Semcirdes da-

umuSavebeli nawili meore bolosTan. kombainebis 

Semsrulebeli organoebis ormxrivi ganlageba uz-

runvelyofs sangrevis damuSavebas lavis mTel 

sigrZeze. amisaTvis aucilebelia Semsrulebeli or-

gano gamoSverili iyos sakmao sididiT da kombains 

SeeZlos moZraoba konveieris TavTan. 

bolo operaciebis xasiaTi damokidebulia ag-

reTve kombainis SeWris xerxze da naxSiris winaRo-

baze Wraze. Tanamedrove viswopirmodebiani kombaine-

bi saSualebas iZlevian muSaoba warmoebul iqnes 

frontaluri an flanguri TviTSeWriT Runvadi kon-

veieridan. frontaluri TviTSeWra SesaZlebelia, 

rodesac Semsrulebel organos aqvs torsuli kbi-
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lebi. torsuli kbilebi ara aqvs mxolod burRviTi 

tipis kombainebs. 

Tu naxSiris simagre Wraze 200 kgZ/sm-ze metia, 

frontaluri TviTSeWra gamoiyeneba iSviaTad, radga-

nac Znelia manqanis sangrevze miwodebis siCqaris re-

gulireba. aseT SemTxvevebSi warmoebs flanguri 

TviTSeWra Runvadi konveieridan. konveieris gaRun-

vis ubnis sigrZe gansazRvravs SeWris parametrebs. 

konveieris gaRunvis sigrZe horizontalur sibrtye-

Si icvleba 7-dan 15 m-mde. 

lavis im ubnis sigrZe, romelic kombainiT ar 

muSavdeba, damokidebulia amZravebis zomebze, rom-

lebic gansazRvraven kombainis sayrdenebis konveier-

is dgarze gadaadgilebis zRvars. 

im SemTxvevebSi, rodesac kombains ar SeuZlia 

naxSiris zolis amoReba lavis bolosTan da TviT-

SeWra, mzaddeba waloebi. waloebis momzadeba iT-

vleba bolo operaciebis yvelaze ufro Sromatevad 

nawilad. 

zemoT CamoTvlili faqtorebis gaTvaliswine-

biT SeiZleba gamoyofil iqnes bolo operaciebis 

Sesrulebis Semdegi wesebi: kombainis gadaadgileba 

gamzadebul waloSi; kombainis Semsrulebeli orga-

nos TviTSeWra; kombainis gadaadgileba Tavisufal 

sivrceSi lavis gvirabTan SeuRlebis adgilze. 

 

6.2. kombainis gadaadgileba momzadebul waloSi 

 

amJamad ufro meti gavrceleba pova lavis bo-

loSi kombainis waloSi gadaadgilebis xerxma. wa-

los momzadeba warmoebs burRva-afeTqebiTi wesiT, 
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sangrevi CaquCebis an waloebis damWreli manqanebis 

saSualebiT. waloebis burRva-afeTqebiTi wesiT mom-

zadebis naklia: 

_ samuSaoebis maRali Sromatevadoba; 

_ lavis StrekebTan SeuRlebis zonaSi Weris 

Sekavebis pirobebis gauareseba, rac gamowveulia We-

ris gaSiSvlebuli zedapiris gazrdis aucileblo-

biT da samagris sixSiris SemcirebiT konveieris am-

Zravebisa da gardamavali seqciebis Tavze. am ubanze 

Weris gadamagrebis dros; 

_ lavaSi muSaobis SeCerebebi waloebSi naxSi-

ris afeTqebisa da ganiavebis dros; 

_ zeda waloSi mongreuli naxSiris, xolo 

zogjer _ fuWi qanis didi natexebisac ki, romlebic 

xeliT damxsvrevas moiTxoven, kombainis korpusis 

qveS gaSvebis aucilebloba, rac naxSiris amoRebis 

process aCerebs. 

aRniSnuli uaryofiTi mxareebi amcireben komba-

inis muSaobis sasargeblo dros. SromiTi danaxar-

jebi waloebis momzadebaze viwropirmodebiani amoR-

ebisas individualuri samagriT, Seadgens sawmendi 

samuSaoebis saerTo Sromatevadobis 15_19%-s, xolo 

meqanizebuli samagris gamoyenebisas _ 26_28%-mde. 

viwropirmodebiani kombainebi moiTxoven 5-7 m 

sigrZis (TiToeuli) waloebis winaswar momzadebas. 

walos amosaRebad Seqmnilia waloebis damWre-

li manqanebi da waloebis amomRebi agregati, walos 

damWreli manqana HM-1 waloebs iRebs 200-mde kuTxiT 

vardnil fenebze. korpusis boloebSi moTavsebulia 

sxvadasxva sigrZis frontalurad SemWreli Snekebi, 

romelTa regulireba SesaZlebelia fenis sisqeSi. 
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es saSualebas iZleva sangrevi damuSavebul iqnes 

walos mTel sigrZeze. 

erTi SnekiT mongreuli naxSiri itvirTeba la-

vis konveierze, xolo meoredan gadaecema pirvels 

rgoluri mtvirTavisa da konsoluri xvetiebis sa-

SualebiT. walos gamagreba xorcieldeba meqanizebu-

li samagris dagrZelebuli uRlebiT. walo win us-

wrebs sangrevs mxolod kombainis erTi pirmodebis 

siganiT. 

 

7. meqanizebuli kompleqsebis montaJi da de-

montaJi 

7.1. kompleqsebis montaJi 

 

samontaJo kameraSi samTo wnevsbis Semcirebis 

mizniT meqanizebuli kompleqsebis montaJi unda war-

moebdes minimalur droSi. 

montaJs win unda uswrebdes guldasmiTi momza-

deba, romelsac miekuTvneba: 

_ saWiroebisamebr droebiTi damatebiTi gvira-

bebis gayvana; 

_ samontaJo kameraSi saliandago gzebis dage-

ba, rolgangis an sxva satransporto saSualebebis 

montaJi’ 

_ zedapirze kompleqsis meqanizmebis urTier-

Tqmedebis gasinjva, agreTve damamzadebeli qarxni-

dan miRebuli mowyobilobebis kompleqtianobis Se-

mowmeba; 

_ hidromowyobilobebis Ria xvrelebis saxSo-

biT daxurva an hidrosistemis dacva gamoglesisagan 

sxva xerxebiT; 
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_ kombainis daSla or nawilad _ mWrel da wam-

yvan nawilebad (eleqtroamZraviT) da mWreli orga-

nos moxsna misi calke gadatanisaTvis; 

_ kombainis gamoSverili nawilebis dacva dar-

tymebisagan sazid gvirabebSi transportirebisas; 

_ mowyobilobebis zedapiridan misi samontaJo 

kameraSi gantvirTvis adgilamde mitanis sqemis damu-

Saveba (amave dros aucilebelia gamoricxul iqnes 

Sualeduri gadatvirTvebi da gaTvaliswinebul iq-

nes datvirTvis, gadatanisa da gacvlis yvela oper-

aciis maqsimalurad SesaZlo meqanizacia); 

_ samontaJo kameris win horizontaluri baqnis 

mowyoba, mowyobilobebiT datvirTuli platforme-

bis saWiro raodenobis erTdroulad gansalageb-

lad da baqanze xis Zelebisagan iatakis dageba rel-

sebis Tavis doneze; 

_ sazid gvirabebSi saakumulacio asaqcevebis 

mowyoba zedapiridan mosuli, kompleqsis mowyobi-

lobebiT datvirTuli vagonebisa da platformebis 

gansalageblad; 

_ damxmare jalambrebis dayeneba kompleqsis 

mowyobilobebis mosazidad horizontaluri baqnidan 

montaJis adgilamde. 

mowyobilobebis vargisianobisa da kompleqtian-

obis Semowmebis mizniT rekomendebulia SaxtSi CaS-

vebis win zedapirze damontaJdes misi ZiriTadi kvan-

Zebi; saxeldobr, 15-20 m konveieri, samagris 15-20 seq-

cia, kombaini, miuerTdes magnituri da satumbo sad-

gurebi. 

mowyobilobebis gadazidvis xerxisa da 

saSualebebis da samontaJo-sademontaJo samuSaoebis 
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teqnologiisagan damokidebulebiT yvela meqanize-

bul kompleqss yofen oTx jgufad: 

I jgufi _ meqanizebuli kompleqsebi Semkavebe-

li da Semkavebel-gadamRobavi tipis samagrebiT 2 m-

mde sisqis damreci fenebisaTvis (`donbasi~, KKMK-97, 

KM-87, 1MKM da sxv.), romelTa gadazidva, montaJi 

da demontaJi warmoebs samagris dauSlelad; 

II jgufi _ meqanizebuli kompleqsebi gadamRo-

bi, gadamRob-Semkavebeli da Semkavebeli tipis 

samagrebiT 2 m-ze meti sisqis damreci fenebisaTvis 

(ЗМК, ОКП da sxv.), romlebis montaJis adgilamde 

transportirdebian daSlili saxiT; 

III jgufi _ meqanizebuli kompleqsebi Semkavebe-

li da Semkavebel-gadamRobavi tipis samagrebiT 2,2-

3,2 m sisqis damreci fenebisaTvis (KM-81Э da sxv.), 
transportirdebian samontaJo kameramde daSlili 

saxiT; 

IV jgufi _ meqanizebuli kompleqsebi Semkavebe-

li tipis samagrebiT 1,5 m-mde sisqis cicabo 

fenebisaTvis (2КГД da sxv.). 
I jgufis kompleqsebis meqanizebuli samagris 

seqciebs Saxtis zedapirze awyobili saxiT 

tvirTaven platformebze da mizidaven samontaJo 

kameramde, sadac gadatvirTaven Strekis saakumu-

lacio rolgangze. aqedan, kuTxovani mimmarTve-

lebiT, jalambris an konveieris jaWviT miitanen 

samontaJo kameraSi dayenebis adgilamde. demontaJis 

dros samagris seqciebi transportirdeba awyobili 

saxiT ukumimarTulebiT. 

II jgufis kompleqsebis meqanizebuli samagris 

seqciebs tvirTaven platformebze daSlili saxiT: 
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bigebsa da gadaxurvis urikebs awyoben fuZeze da 

sarelso gziT mizidaven samontaJo kameraSi maTi 

dayenebis adgilamde. 

III jgufis kompleqsebis meqanizebuli samagri 

samontaJo kameramde miizideba II jgufisaTvis 

damaxasiaTebeli sqemiT, xolo samontaJo kameraSi 

dayenebis adgilamde _ awyobili saxiT. 

IV jgufis kompleqsebis meqanizebuli samagris 

seqciebs samontaJo kameramde mizidaven awyobili 

saxiT, xolo dayenebis adgilamde _ samagris 

sakuTari woniT, damcavi jalambrebis gamoyenebiT. 
dauSleli seqciebi platformebze iseTnairad 

unda iqnen dayenebuli, rom isini lavis samontaJo 

kameraSi mitanili iqnen awyobisaTvis saWiro 

mdgomareobaSi. 
I jgufis kompleqsebis meqanizebul samagrs 

amontaJeben sazidi Strekidan saventilacio Strekis 

mimarTulebiT (nax. 7.1). lavaSi mowyobilobebis 

montaJis vadebis Sesamcireblad mas awarmoeben 

sakonveiero StrekSi satransporto saSualebebis 
montaJTan erTdroulad. mowyobilobebis mozidva 

xdeba Semdegi TanamimdevrobiT: sazidi StrekiT 

moaqvT jer Strekis konveieri, Semdeg magnituri 

satumbo da sarwyavi sadgurebi,  eleqtromowyobilo-

bebis kabelebi, Strekis milsadenebi, gadamtvirTavi, 

Strekis mowyobilobebis gadasaadgilebeli meqaniz-

mi, mTavari konveieris amZravi; saventilacio 

StrekiT pirvel rigSi moaqvT sangrevis konveieri, 

Semdeg _ samagris seqciebi da misi elementebi, 

kombaini, hidromagistrali, Slangebi, sarwyavi 
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milsadenebi. mowyobilobebis montaJi warmoebs 

orcvliani an samcvliani reJimiT. 

 

 
nax. 7.1. meqanizebuli kompleqsebis montaJi                                             

2 metramde sisqis damrec fenebze 
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kombains 1 (nax. 7.1) awyoben saventilacio 

StrekSi samagris seqciebis montaJTan erTdroulad. 

samontaJo kameraSi Tavdapirvelad amontaJeben xve-

tia konveiers 2 da komunikaciebs hidro da eleq-

troenergiisaTvis. samagris seqciebs 3 amontaJeben 

qvevidan zeviT. maT mizidaven platformebiT Stre-

kis rolgangTan 4, romelic itevs ara nakleb 30 

seqcias. platformebidan rolgangze seqciebis 

moWimva xdeba jalambriT 5, Semdeg imave jalambriT 

an xeliT miagoreben samontaJo kameris dasawyisTan. 

samontaJo kamerSi seqciebi mimmarTvelebiT 6 

transportirdeba maTi dayenebis adgilamde. amisa-

Tvis iyeneben konveieris sawev jaWvs, razedac 

seqciebs amagreben kavebis 7 da Casabmelebis 8 

saSualebiT. yvela momdevno seqcias ayeneben 

damontaJebulidan 4-5 m-is daSorebiT. seqciis 

dasayeneblad iyeneben sazid StrekSi ganlagebul 

jalambris 9 bagirs. Semdeg maT guldasmiT gasin-

javen da gaWeqen. seqciebis montaJTan erTdroulad 

warmoebs zeTsadenebis milebisa da sarwyavi dgaris 

gamagreba. 

donecis auzis Saxtebze mowyobilobebis monta-

Ji Cveulebriv grZeldeba 20-25 dRe-Rames, magram 

muSaobis zusti organizaciisa da specialuri 

amweebis gamoyenebis SemTxvevaSi montaJisaTvis saWi-

ro dro SeiZleba Semcirebul iqnes 6-7 dRe-Ramemde. 

II jgufis meqanizebuli kompleqsebis montaJi 

warmoebs I jgufis kompleqsebis msgavsad. gansxvave-

ba mxolod, rom meqanizebuli samagris seqciebi 

miizideba daSlili saxiT. garda amisa, samagris 

seqciis gadaadgilebis mizniT damWrel sasvlelSi 
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ageben sarelso gzas. Tu sazid StrekSi sakonveiero 

xazi damontaJebulia, maSin sazidi Strekis mTeli 

mowyobilobebi miizideba platformebiT. samontaJo 

kameraSi gavliT. kombainis 1 montaJi warmoebs samag-

ris seqciebis montaJis paralelurad lavis qveda 

boloSi (nax. 7.2). montaJs iwyeben  energomatareblis,  

 
nax. 7.2. meqanizebuli kompleqsebis montaJi 2 metrze                                 

meti sisqis damrec fenebze: a.kombainisa da konveieris                                  
amZravis gantvirTva; b.samagris seqciis gantvirTva da 
dayenebs; g.konveieris seqciis gantvirTva da dayeneba. 

 

StrekSi konveierisa da gadamtvirTavis, lavis konv-

eieris amZravisa 2 da samagris bolo seqciebis daye-

nebiT. konveiers 3 da samagris seqciebs 4 amontaJe-

ben erTdroulad. amisaTvis iyeneben specialur, MC 
tipis samontaJo dazgas. 

II jgufis meqanizebuli kompleqsebis montaJs 

iwyeben satumbi sadguris CaSvebiT, romelic sazid 

StrekSi miitaneba sakuTari svliT. Semdeg mimdev-

robiT amontaJeben Strekis satransporto saSuale-

bebs, energomatarebels, samagris seqciebs 1, lavis 
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konveiers 2, kombains 3 (nax. 7.3). zeda gadaxurva 4, 

bigebi da gadaRobva saventilacio StrekSi plat-

formidan 5 rolgangze 6 gadaitvirTeba jalambriT 

7 da rolgangis Semobrunebis Semdeg fenis sagebi 

gverdiT miitaneba lavaSi montaJis adgilamde. 

seqciebs awyoben jalambris 8, blokisa 9 da bagiris 

10 saSualebiT. awyobil seqcias Semoabruneben da 

jalambriT 11 da bagiriT 12 Seagdeben samontaJo 

CarCoze 13. samagris oTxi-xuTi seqciis montaJis 

Semdeg amontaJeben konveieris amZravs. kombains 

amontaJeben zeda waloSi da lavis konveieris 

dagebis Semdeg ayeneben reStakebze. 

 
nax. 7.3. KM-81Э meqanizebuli kompleqsis montaJi 

 

cicabo fenebze meqanizebuli kompleqsebis mon-

taJi kidev ufro garTulebulia. meqanizebuli 

samagris seqciebis motana saventilacio Strekidan 

xdeba jalambrebisa da sxvadasxva saxis blokebis 

saSualebiT, seqciebis bagirebze CamokidebiT. 
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amisaTvis saventilacio Strekis 6-7 m sigrZis ubans 

lavis SeuRlebasTan afarToeben 9,2 m2 kveTamde da 

samagris CamosaSvebad akeTeben specialur fanjrebs, 

romlebTanac ayeneben jalambrebs. lavis qveda 

nawilSi mis samagazino safexurTan SevrcobiT aye-

neben orriga mesers, samagris ori seqciis siganeze. 

kombains uSveben SeuRlebis qveviT da amagreben 

bigebis buCqze. 

seqciebis montaJi mimdinareobs qvevidan zeviT. 

Camokidebul seqcias jalambris an sazevelad 

saSualebiT Semoabruneben saWiro mimarTulebiT da 

CauSveben lavaSi misi dayenebis adgilamde. Semdeg 

mas mezobeli seqciebiT moWimaven sagdulamde. 

uerTeben mas da hidromagistrals da hidrobigebiT 

gaWeqaven gverdiT qanebs Soris. aseTi Tanamimdev-

robiT amontaJeben samagris yvela seqcias. 

montaJis aseTi sqemis dros SeuZlebelia 

operaciebis SeTavseba da samontaJo kameris farTo-

bi gamoiyeneba araracionalurad. 

samontaJo samuSaoebis dasaCqareblad seqciebis 

urTierTorientacia, maTi kinematikuri da hidravli-

kuri kavSiri SeiZleba gakeTdes ara lavaSi, aramed 

StrekSi. amisaTvis samagris seqciebs telferis 

saSualebiT ayeneben StrekSi, uerTeben erTmaneTs da 

hidrosistemas. lavis mTeli sigrZis seqciebis 

damontaJebis Semdeg iwyeben maT CaSvebas samontaJo 

kameraSi mravaljeradi mimdevrobiTi gadabijebis 

xerxiT, bijis sidide ganisazRvreba seqciebSoris 

kavSiriT. gadabijebis momentSi gaWeqvisagan ganTavi 
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nax. 7.4. meqanizebuli samagris nakaduri montaJis sqema                              
seqciebis perioduli individualuri gadaadgilebis 

xerxiT 
 

suflebulia mxolod gadaadgilebaSi myofi seqcia. 

sxva yvela danarCeni gaWeqilia (nax. 7.4). 

am sqemiT mizanSewonilia damontaJebul iqnes 

meqanizebuli kompleqsebi, romelTa seqciebSorisi 

kavSiri uSvebs seqciebis fardobiT gverdiT gadaad-

gilebas, aranakleb seqciis dayenebis bijis naxevari 

sididisa. amave dros Weris qanebi unda iyos 

mdgradi. 

samagris CaSveba xdeba Semdeg rigiT. I seqciis 

CaSvebisas iribula hidrobigebi 1 da 2 CairTvebian 

gaWeqvaze da mimarTaven mas samontaJo kamerisaken. 
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centraluri hidrobigi 3 gaWeqavs I seqcias Wersa da 

niadags Soris. Semdeg gadaadgildeba II seqcia, 

romelic Cerdeba centraluri hidrobigiT 

.3′ gaSlaze momuSave iribula bigebis 4 da 5 da 

bigebis 4′  da 5′  saSualebiT Semdegi seqcia miiweva 

adre CaSvebulTan da a. S. 

 

7.2. kompleqsebis demontaJi 

 

or metramde sisqis damreci fenebisaTvis 

gaTvaliswinebuli kompleqsebis demontaJs awar-

moeben lavaSi. muSaoba mimdinareobs erTdroulad 

ori mimarTulebiT, mowyobilobis gamozidviT sazid 

da saventilacio StrekebSi. demontaJs iwyeben sazi-

di Strekis mowyobilobidan da kombainidan. Semdeg 

demontaJs ukeTeben lavis konveiers da samagrs. 

demontaJis dros lavaSi samagris samarTavad 

toveben erT satumbo sadgurs (nax. 7.5). konveieris 

demontaJis Semdeg mis adgilze ageben kuTxovan 

mimmarTvelebs, romelic Sepirapirebulia Strekis 

rolangebTan. 

samagris seqciebis demontaJi xdeba lavis Sua 

nawilidan Strekebisaken da gamoitanen kuTxovani 

mimmarTvelebiT 2 da rolgangebiT 3 orive StrekSi 

erTdroulad. seqciebis transportirebs lavaSi 

warmoebs awyobili saxiT, ori jalambris 4, gorgo-

laWebis 5 da usasrulo bagiris 6 saSualebiT da 

sazevelas 7 saSualebiT tvirTaven platformebze 8. 

gamoRebuli seqciebis adgilze ayeneben individual-

ur samagrs. 
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nax. 7.5. meqanizebuli kompleqsebis demontaJi 2 metrze                          

naklebi sisqis fenebze 
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II jgufis kompleqsebis SemTxvevaSi samuSaoebs 

awarmoeben erTi mimarTulebiT. kompleqsis demon-

taJis Tanamimdevroba Semdegia: sazidi Strekis 

mowyobiloba, kombaini, samagris seqciebi, konveieri 

da hidravlikuri mowyobiloba. demontaJis dawye-

bamde samagris Tavze awyoben xis makontrolebel 

fenils, romelic uzrunvelyofs Weris mTlian 

amoximvas. 

III jgufis kompleqsebis demontaJs iwyeben sazid 

StrekSi dayenebuli mowyobilobebidan, sangrevis 

konveieridan saventilacio StrekTan da kombainidan. 

samagris seqciebis demontaJs awarmoeben sangrevis 

konveieris Semdeg, risTvisac yovel seqciaSi 1 uR-

lidan 2 moxsnian  gadaRobvas 3 da uRlis qveS ga-

atareben bagiris 4 sademontaJo maryuJs (nax. 7.6). sa-

demontaJo maryuJis boloebs Caamagreben Semdegi 

seqciis uRlis qveS, xolo bagirs gaatareben xis 

CarCos uRelze. dasaSleli seqciis gantvirTuli 

uReli, romelic Sekavebulia jalambris 5 bagiris 

daWimviT, blokiT 6 jalambris 7 bagiriT gamoiweva 

sangrevisaken, aitaneba  saventila cio StrekSi mo-

Tavsebul rolgangTan 8 da bigebTan erTad daitvir-

Teba platformaze 9. 

cicabo fenebze ganvrcobiT momuSave lavebSi 

kompleqsebis demontaJs iwyeben saventilacio Stre-

kis mowyobilobidan da kombainidan. samagris seqci-

is demontaJi warmoebs sazidi Strekidan saventila-

ciosaken (nax. 7.7) kavSirisagan ganTavisuflebuli sa-

magris seqcia 1, jalambris 2, bagiris 3 da blokis 4 

saSualebiT amoitaneba saventilacio StrekSi, sadac 
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igi daxrili 5 da gverdiTi 6 fariT itvirTeba 

platformaze 7. 
 

 
nax. 7.6. KM-81Э meqanizebuli kompleqsis demontaJi 

 

 
nax. 7.7. meqanizebuli kompleqsis demontaJi                 

cicabo fenebze 
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samagris seqciebis demontaJTan erTad lavaSi 
dgamen xis samagrs. 

 

8. sawmendi samuSaoebis procesebis 

urTierTSexameba 

8.1. sawmendi samuSaoebis teqnologiuri sqemis                                  

SerCevaze moqmedi faqtorebi 

 

zogad SemTxvevaSi sawmendi samuSaoebis Ziri-

Tad procesebs warmoadgens: naxSiris amoReba da 

konveierze datvirTva, naxSiris transportireba, sa-

magris dadgma an gadaadgileba da naxSiris fenis 

Weris marTva. es procesebi erToblibad warmoadge-

nen sawmendi samuSaoebis teqnologias. 

calkeuli am procesTaganis Sesrulebis xerxi 

damokidebulia didi raodenobis samTo-geologiur 

da samTo-teqnikur faqtorebze, romelTagan ZiriTa-

dia: fenis vardnis kuTxe, fenis sisqe, Werisa da 

iatakis qanebis mdgradoba, naxSiris winaRoba Wraze, 

fenis agebuleba, geologiuri aSlilobis arseboba 

da sxv. 

vardnis kuTxe gadamwyvet gavlenas axdens amom-

Rebi manqanis tipis, sawmendi sangrevis gamagrebisa 

da transportis saSualebebis SerCevaze. ase, magali-

Tad, fenis 0-170 kuTxiT vardnisas naxSiris tran-

sportireba xorcieldeba liTonis reStakebze xve-

tiebis saSualebiT. fenebze vardnis kuTxiT 17-350 

naxSiri SeiZleba gadaadgildes reStakebze TviT-

gorviT, xolo 350-ze zeviT _ TviTgorviT fenis sa-

geb gverdze. vardnis kuTxezea damokidebuli proce-

sebis Semadgenlobac sawmend sangrevSi: 45-ze meti 
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kuTxiT vardnil fenebze aRar arsebobs naxSiris 

datvirTvis aucilebloba. 

vardnis kuTxis gazrdiT mniSvnelovnad icvle-

ba meqanizebuli samagrebis muSaobis pirobebi da 

erT-erT mTavar problemad dgeba maTi daqanebiT Ca-

mococebisagan Sekavebis problema. amasTan dakavSi-

rebiT, meqanizebuli samagrebi cicabo fenebisaTvis 

ise unda iyos konstruirebuli, rom Semcirdes maTi 

sawmend sangrevSi Camococebis SesaZlebloba. damre-

cidan cicabo vardnaze gadasvlisas mniSvnelovnad 

icvleba samagris saxuravisa da niadagis qanebTan 

urTierTqmedeba, rTuldeba gamagreba da Weris mar-

Tva. damreci fenebisaTvis gankuTvnili kompleqsuri 

meqanizaciis cicabo fenebze gamoyenebis cdebma ar 

aCvena dadebiTi Sedegebi. 

amgvarad, arsebobs principuli gansxvaveba saw-

mendi samuSaoebis teqnologiaSi damrec da cicabo 

fenebze. amasTan dakavSirebiT, SemdegSi cal-calke 

ganvixilavT sawmendi sangrevebis muSaobis teqno-

logiur sqemebs 350-mde kuTxiT vardnil fenebze, sa-

dac saWiroa naxSiris datvirTva (dayra) da 350-ze 

zeviT, sadac igi saWiro ar aris. 

fenis sisqe gadamwyvet gavlenas axdens agreTve 

amomRebi manqanis tipis, samagris tipisa da Weris 

marTvis xerxis SerCevaze. 

meqanizebuli kompleqsebis muSaobis pirobebis 

sistematizaciisaTvis `giprouglemaSi~ fenebis sis-

qis mixedviT yofs xuT tipad. 

1.  Txeli fenebi sisqiT 0,6-0,9 m, romlebisTvi-

sac viwropirmodebiani kombainis ganlageba sangre-

vis konveierze zemodan miuRebelia. simaRleSi ase 
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mcire zomebisas ar aris manqanis saimedo konstruq-

ciis Seqmnis SesaZlebloba da, garda amisa, RreCoe-

bi samagris uRlebs, kombainis korpussa da konvei-

ers Soris iqneba umniSvnelo. aseT pirobebSi kom-

pleqsebis normaluri eqspluatacia irRveva, gansa-

kuTrebiT araswori Werisa da iatakis arsebobisas. 

amitom kombainis korpuss aTavseben konveieris Car-

Cos iqiT an sangrevis safexurSi, rac iwvevs kom-

pleqsis SeTanawyobis sqemis Secvlas. 

2. Txeli fenebi sisqiT 0,9-1,3 m, romelTa damu-

Savebisas kombainis korpusi SeiZleba ganlagebul 

iqnes konveierze, masSi grZivi walos arsebobisas 

(naxSiris nakadis Tavze) kombainis korpusis mTel 

sigrZeze. 

3.  saSualo sisqis (1,3-2 m) fenebi, romelTa da-

muSavebisas SesaZlebelia kombainis korpusis konvei-

eris CarCoze ganlageba naxSiris didi nakadis arse-

bobis pirobebSi. 

4. fenebi sisqiT 2-3,5 m, romlebic SeiZleba da-

muSavebul iqnes gadamRob-Semkavebeli da Semkave-

bel-gadamRobi samagrebis gamoyenebiT. 

5. sqeli fenebi (3,5 m-ze), romlebic SeiZleba 

damuSavebul iqnen Sreebad liTonis moqnili gada-

xurvis dagebiT. 

Weris mdgradoba ganxilul unda iqnes rogorc 

gaSiSvlebis mdgradobis TvalsazrisiT, ise misi ga-

momuSavebul sivrceSi Camoqcevis unaris Tvalsazri-

siT. Weris gaSiSvlebuli farTobi lavaSi ganisaz-

Rvreba amomRebi manqanis, konveieris sangrevisa da 

samagris urTierTganlagebiT, agreTve amosaRebi zo-

lis siganiT. Weris gaSiSvlebuli farTobi damoki-
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debulia muSaobis teqnologiasa da gamoyenebul me-

qanizaciaze da SeiZleba regulirebul iqnes did 

farglebSi. magaliTad, farTopirmodebiani kombain-

iT muSaobisas da konveieris daSliT gadatanisas 

gamagreba warmoebda kombainis kvaldakval da miux-

edavad farTo pirmodebisa, gaSiSvlebis farTobi 

iyo naklebi, vidre viwropirmodebiani amoRebisa da 

Runvadi konveierebis gamoyenebisas, romlis drosac 

samagri idgmeba kombainis ukan 10-15 m manZilze. ga-

SiSvlebuli farTobis Sesamcireblad viwropirmo-

debiani amaRlebis dros iyeneben kombainebs, romel-

Ta pirmodebis sigane naklebia 0,6 m-ze. 

Tu Weri iTmens did farTobze gaSiSvlebas, ma-

Sin amomRebi manqanis SerCeva SezRuduli ar aris. 

didi mniSvneloba aqvs Weris mdgradobas amom-

Rebi manqanis miwodebis maRali siCqareebis uzrun-

velyofis TvalsazrisiT. aramdgradi Weris SemTxve-

vaSi gamagreba, romelic unda warmoebdes dauyovneb-

liv amoRebis Semdeg, iwvevs kombainis miwodebis da-

yovnebas. mdgradi Weris SemTxvevaSi, rodesac arse-

bobs saSualeba samagri dayenebul iqnes kombainidan 

dacilebiT, kombainis miwodebis siCqare SeiZleba 

gazrdil iqnes. aseTive mdgomareobaa meqanizebuli 

samagrebis SemTxvevaSi, romelTa seqciebis gadaadgi-

lebis siCqare aferxebs kombainis muSaobas. 

sawmend sangrevSi muSaobis teqnologiuri sqe-

mis SerCevaze gavlenas axdens sagebi gverdis qane-

bis Tvisebebi. susti an talRisebri iataki SeiZleba 

gaxdes masSi manqanis Caflobis mizezi, rac iwvevs 

instrumentis swraf cveTas, gamwev organoze da am-

Zravze maRal datvirTvas, manqanis gaWedvas, naxSi-
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ris fuWi qaniT dasvras. susti iatakis SemTxvevaSi 

SeiZleba moxdes masSi bigebis boloebis Cawnexa, 

ris Sedegadac samagris winaRoba mniSvnelovnad 

mcirdeba. 

Weris qanebis Tvisebebi da masivis struqtura 

arsebiTad moqmedebs samagris parametrebisa da We-

ris marTvis xerxis SerCevaze. magaliTad, Zalze ma-

gar Wers, romelsac aqvs mniSvnelovan farTobze da-

kidebis unari da Camoiqceva did blokebad, SeiZleba 

samagrze Seqmnas uzarmazari wnevebi, rac arTulebs 

meqanizebuli samagris zogierTi tipis gamoyenebas 

an moiTxovs specialur RonisZiebebs Weris marTva-

ze. sabolood Weris qanebis Tvisebebma SeiZleba ga-

moiwvios sawmendi samuSaoebis teqnologiuri sqemis 

Secvla. 

naxSiris winaRoba Wraze da fenis agebuleba 

gavlenas axdens amoRebis xerxis SerCevaze. naxSire-

bi, mcire winaRobiT rRvevaze, efeqturad SeiZleba 

amoRebul iqnes randebiTa da skreper-randebiT. nax-

Sirebi, saSualo winaRobiT Wraze, SeiZleba amoReb-

ul iqnen roforc Wris, ise aTlis principze momu-

Save manqanebiT. magari naxSirebis SemTxvevaSi upir-

atesoba unda mieces Wris principze moqmed manqa-

nebs. gansakuTrebiT saburRi Semsrulebeli organo-

Ti. 

amomRebi manqanis tipis, misi parametrebisa da 

amoRebis mimarTulebis (daqanebiT Tu aRmavlobiT) 

SerCevisas mxedvelobaSi miiReba naxSiris mownexa. 

ase, magaliTad, mniSvnelovani mowexisas 2m meti sis-

qis fenebze aRmavlobiT amoRebis warmoeba saSiSia, 

mownexili naxSiris natexebisagan xalxis travmire-
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bis SesaZleblobasTan dakavSirebiT. mownexis inten-

sivobisagan damokidebulebiT miiReba naxSiris kom-

bainiT amoRebis maqosebri an erTmxrivi sqema. 

naxSiris amoRebas arTulebs mniSvnelovani sis-

qis fuWi qanis SuaSreebi. garda naxSiris danagvian-

ebisa, magari CanarTebi amcireben amomRebi manqanis 

miwodebis siCqares, adideben kbilebis cveTas da 

eleqtroenergiis xarjs. Tu naxSiri amoRebis Semdeg 

midis gamdidrebaze, ufro mizanSewonilia moxdes 

fenis mTliani amoReba da naxSiris fabrikaSi gam-

didreba. randebiT amoReba am SemTxvevaSi praqtiku-

lad gamoricxulia. 

amoRebis saSualebebis SerCevaze gavlenas ax-

dens agreTve naxSiris zeda dastis kavSiri WerTan. 

Tu es kavSiri mtkicea, maSin aucilebelia zeda 

momngrevi mowyobiloba, romelis uzrunvelyofda 

naxSiris amoRebas fenis mTel sisqeze, xeliT Sro-

mis gamoyenebis gareSe. naxSiris qveda magari dastis 

arseboba SeiZleba gaxdes uwesivrobis mizezi rande-

biT amoRebisas. 

sabados aSliloba amcirebs meqanizaciis efeq-

turobas da gavlenas axdens sawmendi samuSaoebis 

teqnologiuri sqemis SerCevaze. mcire sididis ge-

ologiuri aSlilobani, romlebic mimarTuli arian 

sangrevis marTobulad, advilad gadailaxeba komba-

inis mier, magram warmoadgens seriozul dabrkole-

bebs randebiT amoRebisas. 

sangrevis paraleluri aSlilobis gadasvli-

sas, Tu misi amplituda axlosaa fenis sisqesTan an 

masze metia, iZulebuli varT meqanizaciaze uari 

vTqvaT. aSlilobebs Soris mcire manZilis SemTxve-

178 
 



vaSi teqnologiuri sqema arCeuli unda iqnes ekon-

omikuri dasabuTebis safuZvelze. am dros didi 

mniSvneloba aqvs kompleqsebis montaJisa da demon-

taJis Sromatevadobas. Tu danaxarjebi kompleqsebis 

montaJsa da gadamontaJebaze kompensirdeba lavaSi 

Sromis nayofierebis gazrdiT, maSin meqanizebuli 

kompleqsebis gamoyeneba SesaZlebelia. sawinaaRmde-

go SemTxvevaSi SeiZleba ufro racionaluri aRmoCn-

des teqnologiuri sqema individualuri samagris 

gamoyenebiT. saorientacio gaangariSebebi gviCvenebs, 

rom meqanizebuli kompleqsebis gamoyeneba ekonomik-

urad mizanSewonilia, rodesac geologiur aSlilo-

bebs Soris manZili 250-300 metrs aRemateba. 

sawmend sangrevSi muSaobis teqnologiis SerCe-

vaze gavlenas axdenen agreTve fenebis airianoba da 

naxSiris saWiro xarisxianoba; misi Secvla SeiZleba 

gamoiwvios CanarTebis arsebobam, samuSao sivrceSi 

mcuravi qanebis SemoWram da a. S. 

 

8.2. sawmendi samuSaoebis procesebis                                             

Sexameba damrec fenebze 

 

damreci fenebi umTavresad muSavdeba grZeli 

sawmendi sangrevebiT. sawmendi samuSaoebis teqnolo-

giuri sqemebi grZel sangrevebSi iyofa or jgufad: 

sqemebi meqanizebuli samagrebis gamoyenebiT da indi-

vidualuri samagriT. 

sawmendi samuSaoebis teqnologiuri sqemebi me-

qanizebuli samagrebis gamoyenebiT, amoRebis xerxi-

sagan damokidebulebiT, iyofa or jgufad: viwropir-
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modebiani kombainebiT da randebiT. Semdgomi gan-

sxvaveba maT Soris ganisazRvreba fenis sisqiT. 

meqanizebuli kompleqsebis gamoyenebis Sem-

zRudvels warmoadgens: 

_ geologiuri aSlilobani amosaRebi velis 

farglebSi, romelTa gadalaxvac meqanizebul kom-

pleqsebs ar SeuZliaT; 

_ sangrevze airis gamoyofa, romlis drosac 

degazaciisa da ganiavebis Tanamedrove meTodebiT 

ar SeiZleba uzrunvelyofil iqnes meTanis Semcve-

lobis Semcireba sangrevidan amomaval WavlSi nor-

mamde, romelic daSvebulia usafrTxoebis wesebiT 

naxSirisa da fiqlebis SaxtebSi; 

_ fenis saSiSroeba naxSirisa da airis uecari 

gamotyorcnebis mxriv, agreTve meTanis suflaruli 

gamoyofis mxriv; 

_ WerSi Zneladqcevadi qanebis sqeli Sreebis 

arseboba; 

_ susti sagebi gverdi, romlis winaRoba Cawne-

vaze samagris teqnikuri daxasiaTebiT gaTvaliswine-

bulze naklebia; 

_ sangrevis maRali gawylovanebuloba (15 m/sT 

meti wylis modenisas), romelic drenaJs ar emorCi-

leba; 

_ naxSiris fenis 0,65 m-ze naklebi sisqe. 

garda aRniSnuli SezRudvebisa, umTavres piro-

bad iTvleba meqanizebuli kompleqsebis gamoyenebis 

ekonomikuri efeqtianoba, romlis miRwevac ar xer-

xdeba yovelgvari samTo-teqnikur pirobebSi, rom-

lebzec zemoT moyvanili SezRudvebi ar vrceldeba. 
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aRniSnuli teqnikuri da ekonomikuri SezRudve-

bis SemTxvevaSi gamoiyeneba viwropirmodebiani amoR-

eba individualuri samagriT. amave dros, iseve ro-

gorc meqanizebuli samagrebis gamoyenebisas, amoReba 

SeiZleba warmoebdes viwropirmodebiani kombainebiT 

anda randebiT. fenis sisqisagan damokidebulebiT 

SeiZleba gamoyenebul iqnes kombainebisa da randebis 

sxvadasxva tipi. 

sawmendi samuSaoebis teqnologiuri sqemebi in-

dividualuri samagris gamoyenebiT SeiZleba gansxva-

vebuli iqnen agreTve samTo wnevis marTvis xerxiT 

(mTliani Camoqceva, mdovred daSveba, gamomuSavebu-

li sivrcis amovseba). 

urTierTdakavSirebuli procesebis mTeli kom-

pleqsi sawmend sangrevSi unda sruldebodes manqa-

nebisa da meqanizmebis nakrebiT, romlebic akmayofi-

leben samTo-geologiur pirobebs da amave dros Se-

xamebuli arian erTmaneTTan. 

ganvixiloT ramdenime magaliTi. 1. davuSvaT, 

rom muSavdeba 1,2 m sisqis damreci fena naxSiris wi-

naRobiT Wraze 250 kgZ/sm. naxSiris amoReba mizanSe-

wonilia viwropirmodebiani kombainiT, romelic kon-

veieris CarCodan muSaobs. kombainis muSaoba SeTan-

xmebuli unda iyos samagrTan, romelic aRniSnul 

magaliTSi SeiZleba iyos mxolod Semkavebeli tipis. 

am SemTxvevaSi kombains unda hqondes grZivi walo 

naxSiris gasatareblad. amoRebisa da gamagrebis 

SerCeuli xerxebi Seesabameba muSaobis pirobebs da 

Sexamebulia erTmaneTTan. 

3. davuSvaT, rom 0,7 m sisqis damrec fenas 

aqvs didi sisqis qviSaqvebi, romelsac axasiaTebs 
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dakidebis unari did farTobze gaSiSvlebisas, nax-

Siris winaRobisas Wraze 250 kgZ/sm misi amoReba un-

da warmoebdes viwropirmodebiani kombainiT. fenis 

mcire sisqis gamo kombainis korpusi moxsnili unda 

iqnes konveieridan. uSualo WerSi sqeli magari qane-

bis arseboba gamoricxavs meqanizebuli samagrebis 

gamoyenebas. aseT pirobebSi aucilebelia gamoyene-

bul iqnes hidravlikuri damsmeli bigebi. amgvarad, 

yvela procesi iqneba samTo-geologiuri pirobebis 

Sesabamisi da erTmaneTTan Sexamebuli. 

4. 2,5 m sisqis fenis damuSavebisas, romlis 

WerSic ganlagebulia mniSvnelovani sisqis advil-

qcevadi Tixovani fiqali, SeiZleba gamoyenebul iq-

nes gadamRob-Semkavebeli tipis meqanizebuli samag-

rebi. naxSiris amoReba SeiZleba viwropirmodebiani 

kombainiT ori Semsrulebeli organoTi. 

aucilebelia aRiniSnos, rom mocemul pirobeb-

Si sawarmoo procesebi SeiZleba sruldebodes sxva-

dasxva teqnikuri saSualebebiT (magaliTad, amoReba 

SeiZleba warmobdes randaTi an viwropirmodebiani 

kombainiT). amitom SesaZlebelia sawmendi samuSaoeb-

is teqnologiuri sqemebis sxvadasxva variantebi, da 

racionaluri variantis SerCeva unda moxdes maTi 

ekonomikuri Sedarebis gziT. febevisaTvis, vardnis 

kuTxiT 350-mde, `giprouglemaSis~ mier rekomendebu-

lia kompleqsebis gamoyenebis pirobebis dajgufeba. 

misi arsi SemdegSi gamoisaxeba. 

1. 0,6-0,9 m sisqis fenebze SesaZlebelia ro-

gorc randebiT, kombainebiT amoReba. amave dros san-

grevis gadaadgilebis mimarTuleba SeiZleba iyos 

ganvrcobiT fenis 350-mde kuTxiT vardnisas, xolo 

182 
 



aRmavlobiT _ 180-mde kuTxiT vardnisas. am pirobeb-

Si ar SeiZleba gamoyenebul iqnes viwropirmodebiani 

kompleqsebi, radganac mcire simaRle ar iZleva man-

qanebis saimedo konstruqciebis Seqmnis saSualebas. 

kombainis korpusi moTavsebuli unda iqnes konveier-

is CarCos iqiT an sangrevis safexurSi, rac moiT-

xovs kompleqsis SeTanwyobis gansakuTrebul sqemas. 

kombainebs unda hqondes saburRi Semsrulebeli or-

gano. 

2. 0,9-1,3 m sisqis fenebze, naxSiris Wraze wina-

Robisagan damokidebulebiT, SeiZleba gamoyenebul 

iqnes randiani an kombainiani kompleqsebi amoRebis 

mimarTulebiT, ganvrcobiT, aRmavlobiTa da daqane-

biT. amave dros, kombainebiT muSaoba daqanebiT SeiZ-

leba gamoyenebul iqnes 6-120-mde fenis vardnis kuT-

xisas. es ganpirobebulia imiT, rom Txel fenebSi 

mkveTrad mcirdeba kombainebis muSa organos dam-

tvirTunarianoba, xolo mowyobilobebis simaRleze 

SezRudul samuSao sivrceSi mosaTavseblad saWiro 

xdeba konveieris ganivad-daxril mdgomareobaSi da-

yeneba. fenis vardnis kuTxis gazrdiT da sisqis Sem-

cirebiT Snekebis muSaobis maCveneblebi uaresdeba. 

yaragandis sakvlev samecniero naxSiris institutis 

monacemebiT, fenis 10-120 kuTxiT vardnisas Snekebis 

datvirTvis unarianoba mcirdeba 30-350-iT, xolo 

RerRilis gamosavali izrdeba 40-50%-mde. 

0,9-1,3 m sisqis fenebze samuSaod SeiZleba gamo-

yenebul iqnes kombainebi saburRi an Snekiani Sem-

srulebeli organoebiT. agreTve kombainebi mcire 

pirmodebiT. rekomendebulia kombainis muSa organo-

ebis ganlageba manqanis boloebSi, rac waloebis ga-
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reSe muSaobis saSualebas iZleva (gamonakliss Sead-

gens saburRi organoebi). 

3.  1,3-2 m sisqis fenebisaTvis upiratesoba eniWe-
ba kombainebiT amoRebas, kombainis konveieris kor-

pusze moTavsebiT. randebiT amoReba SeiZleba gamo-

yenebul iqnes naxSiris zeda dastis sruli TviTCa-

moqcevis SemTxvevaSi. imasTan dakavSirebiTk, rom fe-

nis 1,5 m sisqisas SeiZleba intensiurad gamovlindes 

naxSiris mownexa, aRmavlobiT muSaoba racionalur-

ia fenis 180-mde kuTxiT vardnisas. kombainis yvelaze 

ufro efeqtur Semsrulebel organos warmoadgens 

Snekuri; amave dros, maTi ricxvi fenis sisqeze da-

mokidebulebiT SeiZleba iyos sxvadasxva. Semsrule-

beli organoebi moTavsebuli unda iyos kombainis 

korpusis boloebSi, TviTSeWris uzrunvelyofisa da 

bolo operaciebze drois Semcirebis mizniT. 

fenebisaTvis sisqiT 0,6-dan 2 m-mde ufro efeq-

turia Semkavebeli samagri. 

4. fenebi, sisqiT 2-3,5 m (zogjer 5 m-mde), SeiZ-

leba gamomuSavebul iqnes kombainebiT. amasTan amoR-

eba xdebodes ganvrcobiT da daqanebiT. fenis aseTi 

sisqis dros aRmavlobiT muSaoba SeuZlebelia nax-

Siris maRali mownexisa da muSebis travmirebis 

gazrdasTan dakavSirebiT. fenis did sisqesTan da-

kavSirebiT kombainebs unda hqondes Snekuri tipis 

oTxamde muSa organo. 

Weris qanebis Sedgenilobisagan damokidebule-

biT SeiZleba gamoyenebul iqnes Semkavebeli an ga-

damRob-Semkavebeli tipis samagrebi. ukanaskneli ga-

moyenebuli unda iqnes advilqcevadi Weris qanebis 

arsebobisas. 
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5. fenebis 3,5-dan (zogjer 5-dan) 20 m-mde sis-

qis diapazonSi naxSiris amoReba xdeba Sreebad, moq-

nili gadaxurvis dagebiT, ganvrcobiT an daqanebiT 

muSaobisas anda Sualedi sizrqis gamoSvebiT. komba-

inebs unda hqondeT Snekuri Semsrulebeli organo. 

Weris qanebis Tvisebebze damokidebulebiT meqanize-

buli samagrebi SeiZleba iyos Semkavebeli an gadam-

Rob-Semkavebeli tipis. sawmendi amoRebis teqnolo-

giur sqemaSi sawarmoo procesebis SerCevisas mxedve-

lobaSi unda iqnes miRebuli, rom kombainebiTa da 

randebiT amoReba xSirad SeiZleba gamoyenebul iq-

nes erTnair pirobebSi. amitom garkveul pirobebSi 

upiratesobas aZleven amoRebis erT an meore teqno-

logias. mxedvelobaSi unda iqnes miRebuli, rom me-

qanizebuli kompleqsebi sarande danadgarebiT saSu-

alebas iZleva ganvaxorcieloT naxSiris nakaduri 

amoReba, mniSvnelovnad gavaumjobesoT Sromis sani-

taruli pirobebi lavaSi, gavzardoT naxSirisa da 

airis uecari gamotyorcnebis mxriv saSiSi fenebis 

amoRebis usafrTxoeba da efeqturoba, gavaumjobe-

soT mopovebuli naxSirisa da antracitis natexiano-

ba. 

sarande danadgaris gamoyenebis arsebiT upir-

atesobas, gansakuTrebiT Txel fenebze, warmoadgens 

maTi konstruqciis simartive. amZravebis ganlageba 

sangrevis boloSi an StrekebSi, rac amartivebs da 

aumjobesebs meqanizmebis momsaxurebas. randebiT am-

oRebisas uzrunvelyofilia sawmend sangrevSi yvela 

procesis meqanizaciis maRali done da amorebis 

mniSvnelovani moculoba drois mokle monakveTSi. 
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randenis gamoyenebis ZiriTad ared iTvleba Za-

lian Txeli (0,7 m-mde) da Txeli (0,7-1,2 m) naxSiris 

fenebi. 

sarande danadgarebis gamoyeneba Txeli fenebis 

damuSavebisas saSualebas iZleva, miRweul iqnes saw-

mendi sangrevis ufro meti sadReRamiso winwaweva, 

vidre maTi viwropirmodebiani kombainiT damuSavebi-

sas. garda amisa, sarande sangrevSi muSebis fronta-

luri ganlagebis gamo uzrunvelyofilia sangrevis 

gaswvriv xalxis minimaluri gadaadgileba, rasac 

didi mniSvneloba aqvs Txeli da gansakuTrebiT Za-

lian Txeli fenebis SezRudul pirobebSi. 

sarande danadgarebiT muSaobisas yvelaze uf-

ro maRali maCveneblebi miiReba antracitis an sa-

koqse naxSirebis fenebis amoRebisas, romlebic uf-

ro efeqturad ingreva randebis Semsrulebeli orga-

noTi, vidre sxva markis naxSirebi. sarande kompleq-

sebisa da danadgarebis upiratesi gamoyenebis mizan-

Sewoniloba 1,2 m-mde sisqis antarcitis fenebze da-

vas ar iwvevs. am pirobebSi viwropirmodebian komba-

inebs ar SeuZliaT uzrunvelyon sawmend sangrevze 

didi datvirTva, radganac meqanizebuli samagris ga-

daadgileba da miT umetes, individualuri samagris 

dadgma kombainebis miwodebis maRali siCqareebis 

SemTxvevaSi praqtikulad ganuxorcielebelia. saran-

de danadgarebis meqanizebul samagrebTan kompleq-

sSi gamoyenebis are izRudeba Semcveli qanebis 

mdgradobis mixedviT. sangrevis saxuravi da iataki 

unda iyos ara nakleb saSualo simdgradisa (simtki-

ce kumSvaze ara naklebi 250 kgZ/sm, gaWimvaze ara 

naklebi 15 kgZ/sm), iatakis winaRoba sawnexaze ara 
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naklebi 40 kgZ/sm. randebis warmatebiT gamoyenebi-

saTvis aucilebelia fenas hqondes Sesustebuli 

kontaqti Semcvel qanebTan (CaWideba ar unda aRemat-

ebodes 3 kgZ/sm). sarande amoRebisaTvis uvargisia 

fenebi, romelTac axasiaTebT geologiuri aSlilo-

bani da gaTxeleba sisqemde, romelic danadgaris 

Semsrulebeli organos simaRleze naklebia, agreTve 

fenebi, romlebSic sustad vlindeba mownexa. saran-

de danadgaris nayofier muSaobas aZnelebs agreTve 

iseTi faqtorebi, rogoricaa: 0,3 m-ze meti sisqis 

cru Weris an 0,2 m-ze meti sisqis magari qanebis Su-

aSris arseboba, kvarcitebisa da kirqvebis CanarTebi, 

talRisebri iataki. 

sawmendi samuSaoebis teqnologiuri sqemebis 

gamoyeneba individualuri samagriT adidebs produq-

ciis misaRebad saWiro sawarmoo procesebis ricxvs 

(damatebiT process warmoadgens Weris marTva) da 

amcirebs sxva procesebis meqanizaciis dones. 

amasTanave yvelaze metad rTulia sawarmoo 

procesebis Sexameba Zalian Txeli (0,7-0,8 m-mde 

sisqis) fenebis amoRebisas. procesebis Sexameba 

SeiZleba miRweul iqnes kombainis konveierze moTav-

sebis (sakombaine da sakonveiero gzebis SeTavse-

bisas) an konveieris calke gzaze moTavsebis (kombai-

nis safexuris SublSi muSaobisas) gziT. pirvel 

SemTxvevaSi uzrunvelyofilia kombainis mimarTuli 

moZraoba, rac saSualebas iZleva gazrdil iqnes 

misi miwodebis siCqare. garda amisa, sakombaine da 

sakonveiero gzis SeTavseba sangrevispira sivrcis 

siganis Semcirebis saSualebas iZleva. sqemis Ziri-

Tadi naklia kombainis konveierze moTavsebis 
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sirTule aucilebeli RreCos datovebiT naxSiris 

gasatareblad. amisaTvis saWiroa kombainebis Seqmna, 

korpusis simaRliT _ 250-300 mm. 

meore SemTxvevaSi umjobesdeba konveierze nax-

Siris dayris pirobebi, magram imasTan dakavSirebiT, 

rom konveieri gadaadgildeba kombainis winwawevis 

kvaldakval 10-15 m sigrZis ubanze, qanebi SiSvldeba 

mniSvnelovan farTobze, rac qmnis saSiSroebas 

muSaobaSi. 

 

8.3. sawmendi samuSaoebis procesebis                                           

Sexameba cicabo fenebze 

 

cicabo fenebze amosaRebi velebis gamomuSaveba 

SeiZleba svetebiT _ daqanebiT, aRmavlobiTa da 

ganvrcobiT. sawmendi samuSaoebis teqnologiuri 

sqemebi fenebis gamomuSavebisas daqanebiT, aRmavlo-

biTa da ganvrcobiT principulad gansxvavdeba 

erTmaneTisagan. 

meqanizebuli kompleqsebis muSaoba, romlebic 

daqanebiT gadaadgildeba, moiTxovs maT xSir gada-

montaJebas da Suroebis gayvanisa da Senaxvis auc-

ileblobas. meqanizebuli kompleqsebis aRmavlobiT 

muSaoba SesaZlebelia mxolod gamomuSavebuli 

sivrcis mTliani amovsebisas. ganvrcobiT gadaadgi-

lebad sangrevebSi muSaobis efeqturoba damokidebu-

lia iseTi sakiTxebis gadawyvetaze, romlebic dakav-

Sirebulia samagris CamococebasTan, mis urTier-

TqmedebasTan Werisa da iatakis qanebTan. 

cicabo fenebisaTvis gankuTvnili amosaRebi 

kompleqsebi unda uzrunvelyofdnen amoRebis, gamag-
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rebis, Werisa da iatakis marTvis procesebis, agreT-

ve bolo da sxva operaciebis Sesrulebas. cicabo 

fenebze kompleqsebisa da agregatebis warmatebiTi 

muSaobisaTvis gansakuTrebuli mniSvneloba aqvs san-

grevis efeqturi gamagrebisa da Weris marTvis sa-

kiTxebis gadawyvetas. samagris Camococebisa da ga-

dayiravebis Tavidan asacileblad gaTvaliswinebu-

lia maTi seqciebis da sxva manqanebis erTian kinema-

tikur sistemaSi kavSiri da seqciebis gadaadgileba 

aqtiuri gabjeniT (2-5 tZ). 

samT-geologiuri da samTo-teqnikuri pirobebis 

sxvadasxvagvarobis Sesabamisad icvleba calkeuli 

sawarmoo procesebis Sesrulebis xerxebi da 

saSualebebi da maTi Sexameba. 

magaliTad, 0,7-2,5 m sisqis fenebisaTvis 

rekomendebulia Semkavebeli tipis samagri. radgan 

sangrevispira sivrcis siganis gazrdiT izrdeba 

datvirTva samagrze, amitom samagris sigane 1,3-2,5 m 

sisqis fenebze ar unda aRematebodes 3-3,5 m. 2,5-3,5 m 

sisqis fenebze gamoyenebuli unda iqnes Semkavebel-

gadamRobi tipis samagri, Sekavebuli sivrcis siga-

niT, ara umetes 2-2,5 m. 

meqanizebuli samagris tipis SerCeva damokide-

bulia ara marto fenis sisqeze, aramed Weris 

qanebis Tvisebebzec. aramdgradi Weris SemTxvevaSi 

gamoyenebuli unda iqnes Semkavebel-gadamRobi 

samagrebi, xolo mdgradi Weris arsebobisas _ 

Semkavebeli, didi winaRobiT. 

amomRebi manqanis miwodebis siCqare SeTanxme-

buli unda iyos samagris seqciebis gadaadgilebis 

siCqaresTan. es imiT aixsneba, rom amomRebi manqanis 
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miwodebis siCqare ZiriTadad ganisazRvreba mxolod 

naxSiris winaRobiT Wraze Semsrulebeli organos 

muSaobis zonaSi da mWreli instrumentis dablagvis 

xarisxiT, xolo sawmendi sangrevis gamagrebis 

siCqare damokidebulia fenis ganlagebis samTo-

geologiur pirobebze, kompleqsis konstruqciasa da 

teqnologiur Taviseburebebze. 

Tu damreci fenebisaTvis Seqmnilia meqanizebu-

li kompleqsebi, romlebic pirobebis did diapa-

zonSi muSaoben, cicabo fenebze meqanizebuli 

kompleqsebi muSaoben mxolod xelsayrel samTo-

geologiur pirobebSi. met wil sawmend sangrevebSi 

gamoiyeneba individualuri samagri da samTo wnevis 

marTvis sxvadasxva xerxi. amave dros, sawmendi 

samuSaoebis saimedo teqnologiuri sqemis Sesaqmne-

lad aucilebelia gansazRvrul iqnes amoRebis, 

gamagrebisa da Weris marTvis procesebis meqani-

zaciis saSualebebis racionaluri Sexameba. 

 
9. sawmendi samuSaoebis teqnologiuri sqemebi                     

damrec fenebze 
9.1. muSaobis sqema viwropirmodebiani  

kombainisa da individualuri samagris gamoyenebiT 

9.1.1. zogadi debulebebi 

 

viwropirmodebiani amoRebis teqnologiuri 

sqemebi unda iTvaliswinebdes: 

_ kombainis mimarTul moZraobas pirmodebis 

mudmivi siRrmis uzrunvelyofisa da naxSiris 

datvirTvis normaluri pirobebis dacvis mizniT; 
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_ kombainis muSaobis maqosebr sqemas, misi 

lavis boloebSi mobrunebis aucileblobis gareSe. 

calkeul SemTxvevebSi, roca amas moiTxovs usaf-

rTxoebis an sawarmoo sanitariis wesebi, SeiZleba 

daSvebul iqnes kombainis calmxrivi muSaoba im 

pirobebiT, rom misi uqmi gadarbenis da damxmare 

operaciebis dro jamSi erT ciklze 30-40 wT ar 

gadaaWarbebs da ar Seaviwroebs viwropirmodebiani 

amorebis gamoyenebis ares; 

_ TviTSemWreli kombainebis gamoyenebas; 

_ sangrevis konveieris ganlagebas sangrevTan 

ise, rom warmoebdes Camoqceuli naxSiris datvirTva 

da mcirdebodes asawmendi moculoba; 

_ mosamzadebeli da damxmare operaciebis 

minimums da gaumagrebeli sangrevispira sivrcis 

minimalur siganes. 

sawmendi samuSaoebis teqnologiuri sqemebi 

viwropirmodebiani amorebiT da individualuri 

samagriT Seicaven Semdeg procesebs: naxSiris 

amoReba (mongreva da datvirTva), misi 

transportireba, konveieris gadaadgileba, gamagreba, 

Weris marTva, agreTve bolo operaciebi. gansxvaveba 

calkeul sqemebSi mdgomareobs amoRebis 

mimarTulebaSi (ganvrcobiT, daqanebiT, aRmavlobiT), 

konveierisa da kombainis urTierTganlagebaSi, amo-

Rebis sqemaSi (maqosebri, erTmxrivi). bolo operaci-

ebis Sesrulebis xerxsa da Weris marTvis xerxSi 

(mTliani Camoqceva, nawilobrivi amovseba, mdovred 

daSveba), agreTve gamoyenebuli kombainis tipebSi. 

ganvixiloT teqnologiuri sqema kombainis 

maqosebri  muSaobiT  Runvadi  konveieris  CarCodan  
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(nax. 9.1). kombainis Sem-

srulebeli organo an 

SeaqvT waloebSi 1, 2, 

an TviTSeiWreba. komba-

ini gadaadgildeba gam-

wevi mrgvalgorgole-

biani jaWvis saSualeb-

iT, romelic gaWimulia 

lavis gaswvriv da da-

ma-grebulia konveieris 

bolo Tavebze. naxSi-

ris ngreva xdeba  Sem-

srulebeli organoTi 

3, xolo datvirTva _ 

Semsrulebeli organo-

Ti da saxnisiT 4 (an 

fariT).naxSiris amoR-

ebis Semdeg konveiers 5 

gadaadgileben axal 

gzaze 6, ris Semdegac 

dgamen sangrevispira 

samagrs da awarmoeben 

samuSaoebs Weris mar-

Tvaze. 

konveieris da bo-

lo Tavebis kombainian-

ad gadaadgileba xdeba 

hidrogadamaadgileb-

lebiT an konveieris amZravis saSualebiT. hidroga-

 
nax. 9.1. viwropirmodebiani         
kombainis lavaSi muSaobis 

sqema 
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damaadgileblebs ayeneben konveieris gaswvriv yove-

li xuTi-eqvsi seqciis Semdeg. 

    kombainis gadaadgilebis kvaldakval iReben 

borcvelas, Camoangreven gadmokidebul naxSirs da 

wmenden gabneul naxSirs. 

Weris dasma xorcieldeba OKYм bigebis 

saSualebiT, romlebic gadaadgildebian kombainidan 

30 m-is daSorebiT. sangrevispira samagrs iRebs da 

OKYм bigebs gadaadgilebs 3-5 muSa, teqnikuri 

zedamxedveli piris TandaswrebiT. fenis 150-mde 

kuTxiT vardnisas Weris Camoqceva SeiZleba rogorc 

qvevidan zeviT, aseve zevidan qveviT, an ubnebad. 150-

ze meti kuTxiT vardnisas Weris daqceva 

mimdinareobs mxolod qvevidan zeviT. 

 

10. sawmendi samuSaoebis teqnologiuri sqemebi                         

cicabo da daxril fenebze 

10.1. zogadi debulebebi 

 

cicabo fenebis sawmend sangrevebSi naxSiris 

amoReba warmoebs sangrevi CaqucebiT, burRva-afeTqe-

biTi samusaoebiT, kombainebiTa da individualuri 

samagriT, meqanizebuli kompleqsebiTa da agregate-

biT. 

amJamad Seqmnilia da muSavdeba sawmendi 

sangrevis kombainebisa da meqanizebuli samagrebis 

didi ricxvi cicabo fenebisaTvis. bevri maTgani 

imyofeba konstruirebis an samrewvelo gamocdis 

stadiaSi. seriulad gamodis KM-87/ДН kompleqsi 

daxrili fenebisaTvis, kompleqsi КГД da agregati I 
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АЩ cicabo fenebisaTvis. samrewvelo gamocda 

gaiares MKT kompleqsma da I АHЩ, AK-3 da AMCK 
agregatebma.  

samTo-geologiuri pirobebis sirTule da misi 

mravalsaxeoba arTulebs meqanizebuli kompleqsebis 

SemuSavebasa da danergvas. gamoSvebuli kompleqsebi 

moicaven pirobebis SedarebiT mcire diapazons. 

amitom SemdgomSi arsebul kompleqsebTan erTad 

ganxiluli iqneba sawmendi samuSaoebis teqnologiis 

srulyofis SesaZlo mimarTulebani. 

ise rogorc damrec fenebze, naxSiris mopovebis 

teqnologia cicabo fenebs sisqis mixedviT yofen 

Semdeg jgufebad: I _ 0,7-1,2 m; II _ 1,2-1,8 m;           

III _ 1,8-2,5 m; IV _ 2,5-3,5 m; V _ 3,5-4,5 m; VI _ 4,5-6,5 m; 

VII _ 6,5 m-ze meti. 

I jgufis fenebisaTvis (0,7-1,2 m) sawmendi samu-

Saoebis kompleqsuri meqanizaciis ZiriTad saSua-

lebas warmoadgenen kompleqsebi, romlebic muSaoben 

ganvrcobiT (MKT, КГД) an daqanebiT (I АHЩ). 

II jgufis fenebze (1,2-1,8 m) amJamad iyeneben 

TaRovan farebs da I АЩ tipis agregatebs, romlebic 

muSaoben daqanebiT, agreTve burRva-afeTqebiT amoRe-

bas da xiT gamagrebas grZeli svetebiT gamomuSa-

vebisas ganvrcobiT. 

III jgufis (1,8-2,5 m) amuSaveben, ZiriTadad, 

TaRovani farebis gamoyenebiT an grZeli svetebiT 

ganvrcobiT, burRva-afeTqebiTi amoRebiTa da xis 

gamagrebiT. 

2,5-3,5 m sisqis fenebs, romlebic IV jgufs 

miekuTvnebian, amuSaveben elastikuri farebis gamoye-
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nebiT da burRva-afeTqebiTi wesiT, xis samagris 

dadgmiT. 

V jgufis fenebisaTvis (3,5-4,5 m) damaxasia-

Tebelia elastikuri da Г–magvari farebis gamoyeneba 
da burRva-afeTqebiTi amoReba grZeli svetebiT 

damuSavebisas ganvrcobiT, kamerebiTa da saqve-

sarTule StrekebiT. 

VI jgufis cicabo fenebs (4,5-6,5 m) amJamad amu-

Saveben elastikuri, seqciuri da Г–magvari farebis 
gamoyenebiT, agreTve burRva-afeTqebiTi amoRebiT 

saqvesarTule Strekebisa da kameruli sistemebiT 

damuSavebisas. 

fenebis ukanaskneli jgufi (6,5 m-ze meti sisqis) 

amJamad muSavdeba seqciuri da useqcio farebisa da 

kombinirebuli sistemis (liTonis moqnili gadaxur-

viT) gamoyenebiT, agreTve burRva-afeTqebiTi amoRe-

biT saqvesarTule Strekebisa da kameruli siste-

mebiT damuSavebisas. amoReba yvela SemTxvevaSi 

xorcieldeba burRva-afeTqebiTi wesiT. 

 

10.2. muSaobis sqemebi individualuri                 

samagris gamoyenebiT 

 

amJamad cicabo fenebze farTod gavrcelda 

sawmendi samuSaoebis teqnologiuri sqemebi indivi-

dualuri samagriTa da naxSiris kombainebiT 

amoRebiT. 

cicabo fenebisaTvis gankuTvnilia kombainebi  
A-70, `tempi~ da KT. sawmendi amoRebis teqnologiuri 

sqemebi am kombainebis muSaobisas praqtikulad 

erTnairia da iTvaliswineben Semdegi procesebisa 
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da operaciebis Sesrulebas: naxSiris kombainiT 

amoReba, kombainis CamoSveba, sangrevis gamagreba, 

Weris marTva, xe masalis mozidva lavaSi da sxva 

damxmare operaciebi.  

sawmend sangrevs aqvs mcire daxra (5-100), rom 

kombaini ukeT iyos moWerili sangrevze. kombaini 

Camokidebulia or bagirze, romlebic amwe Zelze 

moTavsebuli blokebiT moyvanilia saventilacio 

StrekSi dadgmul jalambarTan (nax. 3.4). kombainis 

marTva warmoebs saventilacio StrekSi gamotanili 

pultidan. 

naxSiris amoReba warmoebs qvevidan zeviT, 

safexuris SublSi 0,9-1,0 m siganis zolebiT. naxSi-

ris zolis amoRebis Semdeg kombains amagreben zeda 

mdgomareobaSi, gadaaqvT amwe Zeli da Semdeg 

uSveben mas lavis qveda nawilSi. naxSiris amoReba 

kombainiT warmoebs mxolod lavis sigrZis 2/3 

nawilze, xolo danarCenSi, cakibur nawilSi iyene-

ben sangrev CaquCebs. gamomuSavebas aq awarmoeben 

lavis sangrevTan winswrebiT da amgvarad hqmnian 

samagazino safexurebs. amave dros warmoadgenen 

saTadarigo gamosasvlelebs sazid StrekSi. erT 

sangrevSi amorebis ori xerxis SeTavseba seriozul 

naklad iTvleba. 

Tu uzrunvelyofili iqneba naxSiris Seufer-

xebeli transportireba, SeiZleba miRebul iqnes 

sawmendi samuSaoebis teqnologia samagazino safexu-

rebis gareSe. mTeli sangrevis kombainiT gamoRebiT, 

aseTi teqnologiis dros sazidi Strekis 1 gayvanis 

procesSi mis Tavze gayavT (naxSirSi) 2  m  simaRlis  
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nax. 10.1. sawmendi samuSaoebis teqnologiuri sqema                                      

cicabo fenaze samagazino safexurebis gareSe 
 

saventilacio sasule 2, romelic gamoiyeneba walod 

kombainisaTvis (nax. 10.1). 
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muSaobis kargi organizaciisas kombainis CamoS-

vebaze ixarjeba 1 saaTi. es xdeba Semdegi Tanamim-

devrobiT: kombainis qveS ayeneben sayrden buCqur 

samagrs da saventilacio StrekSi ganmbjen bigs da 

amagreben sajarimo bagirs kombainze da ganmbjen 

bigze. amis Semdeg kombains daayeneben buCqur samag-

rze, misgan moxsnian muSa da damcav bagirebs, 

gadaitanen amwe Zels, kombains miuerTeben muSa da 

damcav bagirebs da gamoagdeben sayrden buCqur 

samagrs. kombainis daSvebisas gamosweven haergamtar 

da sarwyav Slangs. kombainis waloSi Seyvanis 

Semdeg masSi aRadgenen samagrs. 

 sawmend sangrevSi ZiriTadad gamoiyeneba xis 

samagri. gamagreba SeiZleba ori sqemiT: pirveli 

sqemiT gamagreba warmoebs kombainis CamoSvebis 

Semdeg an nawilobrivi CamoSvebis periodSi, xolo 

meore sqemiT igi SeTavsebulia amoRebasTan _ 

samagri idgmeba kombainis win mis mier Semdegi 

zolis amoRebisas. samagris dadgmis samuSaoebis 

intensifikaciisaTvis, naxSiris amoRebis Semdeg, 

lavis samuSao sivrces sigrZeze hyofen calkeul 

ubnebad damcavi TaroebiT. es saSualebas iZleva 

samagri daidgas erTdroulad lavis sakombaine 

nawilis mTel sigrZeze. viwropirmodebiani kom-

bainebis gamoyenebiT SesaZlebeli Seiqmna naxSiris 

amoReba samanqano gzis datovebis gareSe da 

gaumagrebeli Weris farTobis sagrZnoblad 

Semcireba. 

Weris marTvis yvelaze ufro perspeqtiul 

xerxad iTvleba mTliani Camoqceva. 
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CamoqceviTi muSaobisas SesaZlebelia ОКУм 
damsmeli bigebis an xis mesruli samagris gamoye-

neba. ОКУм bigebi SeiZleba gamoyenebul iqnes Wersa 

da niadagSi mtkice qanebis ganlagebisas. maTi 

gadaadgileba xdeba yoveli ciklis damTavrebis 

Semdeg saremonto-mosamzadebel cvlaSi. gadaadgi-

leba warmoebs qvevidan zeviT, saventilacio 

StrekSi dayenebuli jalambris saSualebiT. 

ОКУм tipis damsmeli bigebis sxva pirobebSi 

gamoyeneba ver uzrunvelyofs samuSao sivrcis 

saimedo gadaRobvas Camoqceuli da gadmoSvebuli 

qanebis SemoWrisagan; garda amisa, aramtkice qanebis 

SemTxvevaSi damsmeli bigebis gadaadgileba gansa-

kuTrebiT Sromatevadi procesia. 

 
 

nax. 10.2. samuSaoebis organizaciis grafiki              
Saxtis lavaSi 
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unda aRiniSnos, rom cicabo fenebze kombaine-

bis individualur samagrTan erTad gamoyeneba iZle-

va Sromis nayofierebis mcire zrdas.  igi aixsneba 

gamagrebisa da Weris marTvis samuSaoebis didi 

SromatevadobiT. 

ciklis saerTo xangrZlivobaSi calkeuli pro-

cesebis wili Seadgens (procentobiT): amoReba _ 17,7; 

gamagreba (romelic SeTavsebuli ar aris amoRe-

basTan) _ 21,8; kombainis CamoSveba, montaJi da 

demontaJi _ 5,3; amwe Zelis gadatana _ 2,8; zeda 

walos amoReba _ 1,6; Taroebis mowyoba da lavis 

dawmenda _ 4; xe-tyis mozidva _ 24,3; Weris marTva _ 

7,9; mosamzadebel-damamTavrebeli operaciebi _ 7 da 

mocdenebi _ 7,6. amgvarad, amoReba da gamagreba 

Seadgens mTeli drois 40%-s, xolo sxva procesebi 

da mocdenebi _ daaxloebiT 60%-s. aqedan gamomdi-

nare, muSaobis kargi organizaciis SemTxvevaSi, 

romelic uzrunvelyofs am procesebis wilis 

Semcirebas, gaizrdeba datvirTva sawmend sangrevze 

da Sromis nayofiereba. 

magaliTisaTvis ganvixiloT muSaobis organi-

zaciis grafiki Saxtis lavaSi, 1,05-1,15 m sisqis 

fenis damuSavebisas (nax. 10.2). 

am grafikis damaxasiaTebelia procesebisa da 

operaciebis droSi SeTavseba. muSaobis reJimi 

oTxcvliania. yvela cvlaSi sruldeboda erTi cik-

li. kombainis samuSaod momzadebis dros idgmeboda 

sangrevispira samagri wina ciklSi amoRebuli 

naxSiris zolis ubanze. gamagrebis procesTan SeTav-

sebuli iyo ОКУм  damsmeli bigebis gadaadgileba. 

naxSiris amoReba iwyeboda cvlis dawyebidan 2 
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saaTis Semdeg. kombainis muSaoba wydeboda 17-20 

metrze zeda walodan da warmobda waloSi mong-

reuli naxSiris gadaSveba. naxSiris amoReba walo-

dan naxSiris gadaSvebiT grZeldeboda 2,5 sT. 

darCenil 1,5 saaTSi xdeboda kombainis CamoSveba, xe-

masalis mozidva. 

 

10.3. Txeli da saSualo sisqis daxrili da cicabo                               

fenebis damuSavebis sqemebi meqanizebuli                                

kompleqsebis gamoyenebiT 

 

samTo-geologiuri pirobebis sirTulem da 

mravalsaxeobam, agreTve cicabo fenebisaTvis meqani-

zebuli samagrebis Seqmnis sirTulem gamoiwvia 

sawmendi amoRebis teqnologiuri sqemebis didi rao-

denobis Seqmna. 

amosaRebi velebi SeiZleba gamomuSavebul iqnes 

avetebiT fenebis ganvrcobiT da svetebiT fenis 

daqanebiT da aRmavlobiT. es ganapirobebs kompleq-

sebis konstruqciebisa da muSaobis teqnologiis 

principul gansxvavebas. sawmend sangrevebSi naxSi-

ris amoReba SeiZleba frontaluri agregatebiT an 

kompleqsebiT. amomRebi kompleqsebi Sedgeba hidro-

ficirebuli samagris, amomRebi kombainisa da manqa-

nebis d sistemebisagan. meqanizebuli kompleqsebisa 

da agregatebis efeqturi muSaobis umTavresi piro-

baa gamagrebisa da Weris marTvis sakiTxebis 

racionaluri gadawyveta. es dakavSirebulia imasTan, 

rom cicabo da daxril fenebze, ganvrcobiT momu-

Save lavebSi, meqanizebuli samagrebi ganicdis 

daqanebiT Camococebas gravitaciuli Zalebisa da 
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Semcveli qanebis daZvris gavleniT. Weris qanebis 

daqanebiT daZvra zrdis samagris seqciis gadayira-

vebis SesaZleblobas. samagris Camocurebis, gadayi-

ravebisa da mTeli kompleqsis Camocurebis Tavidan 

asacileblad aucilebelia gaTvaliswinebul iqnes 

samagris seqciebisa da sxva manqanebis dakavSireba 

erTian kinematikur sistemaSi da samagris seqciis 

gadaadgileba aqtiuri sayrdeniT (2-5 tZ). 

 
nax. 10.3. samuSaoebis organizaciis grafiki KM-87ДН                                                     

kompleqsiT gawyobil lavaSi 
 

amJamad Txeli da saSualo sisqis daxrili 

fenebis amosaRebad iyeneben Semkavebeli tipis 

samagrian meqanizebul kompleqsebs KM-87ДН. 
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KM-87ДН kompleqsis konstruqcia uzrunvel-

yofs samagris seqciebis mdgradobas da maTi da 

konveieris Sekavebas Camococebisagan. kompleqsis 

SedgenilobaSi Sedis: meqanizebuli samagri M-87ДН, 

viwropirmodebiani kombaini 2K-52, konveieri СПМ-
87ДН kabelCamwyobiT, damcavi jalambari, emulsiaze 

momuSave satumbo sadguri, eleqtromowyobiloba 

magnituri sadguriT da sarwyavi sistema satumbo 

danadgariT. 

naxSiris amoReba 2K-52 kombainiT SeiZleba 

rogorc maqosebri, ise calmxrivi sqemiT. calmxrivi 

sqemiT muSaobisas kombaini iRebs naxSirs mxolod 

qvevidan zeviT moZraobisas, xolo qveviT 

CamoSvebisas igi awarmoebs lavis dawmendas. aseTi 

teqnologia racionaluria mokle lavaSi, sadac 

kombainis CamoSvebaze ixarjeba daaxloebiT 20 wT. 

muSaobis organizacia amoRebis maqosebri sqe-

mis dros naCvenebia 10.3 naxazze. sawmendi sangrevi 

muSaobs mopovebis sam da erT saremonto-mosam-

zadebel cvlaSi. 

drois danaxarjebi calkeuli operaciebis 

Sesasruleblad cvlis ganmavlobaSi Semdegnairad 

nawildeba: naxSiris amoReba _ 150 wT. mosamzadebel-

daskvniTi operaciebi (cvlis miReba, meqanizmebis 

profilaqtikuri daTvaliereba da remonti, kbilebis 

Secvla da sxv.) _ 60 wT, damxmare operaciebi 

(konveieris gadaadgileba, amZravi Tavebis gamagreba 

da sxv.) _ 60 wT, teqnologiuri Sesvenebebi (carieli 

vagonebis dayeneba damtvirTavi punqtis qveS, 

waloebSi afeTqebiTi samuSaoebis warmoeba, xe-

masalis mozidva qveda waloSi da sxv.) _ 25 wT, 
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manqanebisa da meqanizmebis gaTvaliswinebuli 

gatexis gamosworebaze saWiro dro _ 115 wT. 

daxril fenebze KM-87ДН kompleqsis gamoyeneba 

saSualebas iZleva datvirTva sawmend sangrevze 

ayvanil iqnes 1000 t/dReRamemde da metze. 

kompleqsis daqanebiT Camococebis Tavidan 

asacileblad mizanSewonilia lavis qveda nawili 

gamomuSavebul iqnes zeda nawilTan mcire winswre-

biT, rac uzrunvelyofs sangrevis xazis sakonveiero 

Strekis RerZisadmi 91-920-iT mobrunebas. 

0,75-1,2 m sisqiscicabo fenebis dasamuSaveblad 

iyeneben 2КГД kompleqss. mis SedgenilobaSi Sedis 

meqanizebuli samagri 2КГД, viwropimodebiani kombai-
ni `tempi~, jalambari, hidromowyobiloba, eleqtro- 

mowyobiloba da sarwyavi sistema. 

 
nax. 10.4. samuSaoebis organizaciis grafiki 2КГД                                   

kompleqsiT gawyobil lavaSi 
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kompleqsi 2КГД uzrunvelyofs naxSiris amoRe-

bisa da samagris gadaadgilebis procesebis droSi 

SeTavsebas; es saSualebas iZleva, muSaoba warmoe-

bul iqnes kombains ukan Weris minimaluri gaSiS-

vlebiT, rac metad mniSvnelovania aramdgrad qaneb-

Si ganlagebuli fenebis amoRebisas. magram kombainis 

muSaobisas sangrevSi atmosferos did damtveriane-

basTan dakavSirebiT, mdgradi qanebis arsebobisas 

samagrs gadaadgileben kombainis CamoSvebis Semdeg. 

misi gadaadgilebis saSualo dro 110 m sigrZis 

lavaSi Seadgens  daaxloebiT 2 saaTs. sawarmoo 

procesebs sawmend sangrevSi asruleben Semdegi 

TanamimdevrobiT: naxSiris amoReba kombainiT, amwe-

Zelis gadatana, naxSiris darCenili mTelanis 

amoreba, kombainis CamoSveba, misi qveda waloSi 

Seyvana, samagris gadaadgileba qvevidan zeviT. 

muSaobis organizaciis grafiki 2КГД kompleq-

sis gamoyenebisas moyvanilia 10.4 naxazze. 

xelsayreli samTo-geologiuri pirobebis dros 

2КГД kompleqsis saSualebiT SeiZleba miRweul 

iqnes datvirTva lavaze 8-9,5 aTas tonamde TveSi. 

ganxiluli kompleqsis naklad iTvleba kombai-

nis samagrTan kinematikuri kavSiris uqonloba, ris 

Sedegadac ar aris uzrunvelyofili sawmendi sang-

revis frontis sworxazobrivoba, rac iwvevs samagri 

seqciebis gaWedvas an samagrisagan Seukavebeli 

Weris dauSvebeli gaSiSvlebebis warmoqmnas. 
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nax. 10.5. АЩ agregatiT naxSiris amoRebis                                            
operaciebis Sesrulebis Tanamimdevroba 

 
      daqanebiT momuSave agregatebs miekuTvneba 

meqanizebuli farisebri agregati АЩ, romelic 

gankuTvnilia 1,2-2,2 m sisqis da 50-900 kuTxiT 

vardnili fenebis dasamuSaveblad farTo zolebiT. 

agregati Seicavs gadamRobav-Semkavebeli tipis 

hidroficirebul farisebr samagrs, randa-konveiers 

da damxmare mowyobilobas. randa-konveieri axorcie-

lebs naxSiris amoRebas fenis mTel sisqeze da mis 

transportirebas naxSirsaSvebi sasulisaken. hidro-

domkratebi, romelTa saSualebiTac randa-konveieri 

Camokidebulia samagris seqciebze, uzrunvelyofen 

naxSiris amoRebas sangrevis mTel farTobze da 0,7 

m-mde siRrmeze. 
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     sawyis mdgomareobaSi samagris seqciebi eyrdno-

bian naxSiris sangrevs, xolo randa-konveieri 

aweulia zeda mdgomareobaSi (nax. 10.5,a). muSaobisas 

igi miewodeba sangrevs da xdeba fenis saxuravTan 

CaWra srul bijze, romelic mimwodebeli domkra-

tebis svlis tolia (nax. 10.5,b). Semdeg merxevi 

hidrodomkratebiT randa-konveieri miewodeba fenis 

sagebs da iRebs fenis sageb gverdTan darCenil 

naxSirs (nax. 10.5,g). damamTavrebel process war-

moadgens faris dasma (nax. 10.5,d). amisaTvis erT-

droulad vardeba wneva samagris seqciebis hidro-

domkratebSi moqmedebiT. agregatis CamoSvebasTan 

erTad aqroben naxSirsaSveb Suros, xolo 

saventilacioSi dgamen samriga mesrul samagrs. 

drois danaxarjebi calkeuli operaciebis 

Sesrulebaze agregatebis muSaobis Sedegebis mixed-

viT mocemulia cxrilSi 10.1. 

                                    

                                cxrili 10.1 

operaciebi 

operaciebis 

Sesrulebis 

saSualo dro 

wuTebi % 

ciklis saSualo xangrZlivoba 297 100 

naxSiris amoReba 120 40,4 

maT Soris:   

fenaSi SeWra 54 18,2 

mongreva 66 22,2 

samagris dasma (randi-konveieris 20 6,7 
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aweva, momzadeba dasasmelad, 

daTvaliereba dasmis Semdeg) 

mosamzadebel-damamTavrebeli 

operaciebi 

16 5,4 

drois danakargebi 141 47,5 

maT Soris:   

mowyobilobebTan dakavSirebuli 

uwesivrobis aRmofxvra (randa-

konveieris dgimTamwes da 

kbilebis Secvla, faris 

gasworeba da sxv.) 

46 15,5 

mocdenebi eqspluataciuri da 

organizaciuli mizezebiT (haeris 

susti wneva, carieli vagonebis 

uqonloba da sxv.) 

95 32 

 

agregatis ZiriTadi naklia: samontaJo-

sademontaJo samuSaoebis maRali Sromatevadoba, 

maRali saamortizacio anaricxebi da sasuleebis 

Senaxvis sirTule. 

 

10.4. sawmendi samuSaoebis kompleqsur-meqanizebuli                       

teqnologiis ganviTarebis ZiriTadi mimarTulebani                           

saSualo sisqisa da sqel cicabo fenebze 

 

zeviT ganxiluli iyo sawmendi samuSaoebis 

teqnologiuri sqemebi meqanizebuli kompleqsebisa 

da agregatebis gamoyenebiT 0,6-dan 2,2 m-mde sisqis 

cicabo fenebisaTvis (kompleqsebi КГД, MKT da 

agregatebi  I АЩ   da       I АHЩ). 
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gacilebiT rTulia sawmendi samuSaoebis komp-

leqsuri meqanizaciis ganxorcieleba didi sisqis 

cicabo fenebze. sisqis cvalebadobisas diapazonSi 

1,8-2-dan 10 m-mde da meti. 

samTo-geologiuri pirobebis mravalsaxeoba 

iwvevs fenebis damuSavebis teqnologiuri sqemebis 

didi ricxvis gamoyenebis aucileblobas. a.skoCin-

skis saxelobis samTo saqmis institutis kvlevebiT 

dadgenilia, rom 0,8-2,5 m sisqis fenebisaTvis ufro 

perspeqtiulia sqemebi kompleqsebisa da agregatebi-

saTvis gamoyenebiT, romlebic muSaoben ganvrcobiTa 

da daqanebiT, Weris mTliani CamoqceviT marTviT. 

 
nax. 10.6. meqanizebuli kompleqsebiT cicabo fenebis 

aRmavali mimarTulebiT damuSavebis teqnologiuri sqema 
gamomuSavebuli sivrcis amovsebiT 

 

2-12 m sisqis fenebisaTvis ufro perspeqtiulia 

daxrili SreebiT amoReba, svetebis aRmavlobiTa da 

ganvrcobiT damuSavebiT, Weris marTva mTliani 

vsebiT. 3 m-ze meti sisqis fenebi SeiZleba damuSave-

bul iqnes agreTve ganvrcobiT ganlagebuli hori-
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zontaluri zolebiT, aRmavali rigiT da gamomu-

Savebuli sivrcis amovsebiT. 

ganvixiloT sawmendi samuSaoebis teqnologiis 

principuli sqemebi fenebis aRmavlobiT amoRebiT da 

zolebiT ganvrcobiT gamomuSavebuli sivrcis amov-

sebiT. 

fenis aRmavlobiT amoRebisas sangrevis gamag-

reba warmoebs gadamRob-Semkavebeli tipis meqanize-

buli samagriT I (nax. 10.6). naxSiris amoReba xor-

cieldeba kombainiT 2, xolo mongreuli naxSiris 

gamozidva, naxSirsaSveb Suromde xvetia konveieriT 

3. sangrevi Sekavebulia damcavi farikaTi 4, rome-

lic kombainis gavlisas mocildeba sangrevs, xolo 

gavlis Semdeg ikavebs sawyis mdgomareobas. savsebi 

masala miewodeba milebiT 5, romlebic dagebulia 

SuroebSi 6.  

naxSiris amoReba SeiZleba agreTve randebiT. 

2,5-3,2 m sisqis cicabo fenebis amoRebisas, 

agreTve 3,5-16 m sisqis fenebis daxrili SreebiT 

damuSavebisas SeiZleba gamoyenebul iqnes agrega-

tebi, romlebic muSaoben fenis ganvrcobiT, gamomu-

Savebuli sivrcis amovsebiT. 

3-4,5 m sisqisa da 600-ze meti kuTxiT vardnil 

fenebze SeiZleba gamoyenebul iqnes meqanizebuli 

amoReba zolebiT  fenis ganvrcobiT. 4,5 m-ze sisqis 

fenebi SeiZleba damuSavebul iqnes Sreebad. 

zolebiT amoRebisas ganvrcobiT, amosaRebi ve-

lis momzadeba mdgomareobs sazid da saventilacio 

horizontebze savele Strekebis gayvanaSi. saventi-

lacio horizontze amosaRebi velis flangebze 

gayavT kverSlagebi fenis gadakveTamde, xolo fena-
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Si – sazidi Streki 1 da saventilacio Suroebi 2 

(nax. 10.7). mowyobilobaTa kompleqsis montaJi xdeba 

pirvel zolSi, romelic ewyoba pontonebi 3, 

romlebic Sedgebian erTmaneTTan SeerTebuli 

liTonis tivtivebisagan, tivtivebze ayeneben xvetia 

konveiers 4. 

 

 
nax. 10.7. cicabo fenis ganvrcobiT horizontaluri 

zolebiT damuSavebisas teqnologiuri sqema (naxSiris 

meqanizebuli amoRebiTa da hidrovsebiT 

 

amosaRebi zolis siganed aRmavlobiT miiReba 

4,5-5 m. sawmendi sangrevebi rigrigobiT win uswreben 

erTmaneTs. lavebis winwawevis kvaldakval amov-

sebul masivSi velis centrSi awyoben naxSirsaSveb 

Suros 5, xolo saventilacio Suroebs TandaTano-

biT auqmeben. 

lavis gamagreba warmoebs CarCoebiT, romlebic 

Sedgebian ori xis bigisa 6 da liTonis gasaSleli 

uRlisagan 7. gverdiT qanebs amagreben xis bigebiT 
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da ankeruli samagriT. naxSiris transportireba 

lavidan centralur Suromde warmoebs pontonebze 

dadgmuli xvetia konveieriT. 

yvela sangrevSi naxSiris amoReba warmoebs 

Tavisi amomRebi manqaniT 8, mimarTulebiT naxSir-

saSvebi Surodan saflango Surosaken; zolis gamo-

muSavebis damTavrebis Semdeg manqana gadahyavT 

mezobel sangrevSi, amis Semdeg xdeba amoRebuli 

Sris sagebi gverdis naxSirisagan dawmenda da misi 

amovsebisaTvis momzadeba. 

savsebi masala milebiT miewodeba fkanguri 

Suros sangrevTan gadakveTis adgilamde, Semdeg 

hidronarevi ganedineba lavis gaswvriv da TandaTa-

nobiT avsebs gamomuSavebul zols saWiro simaR-

leze. amovsebis damTavrebis Semdeg amomRebi manqana 

gadasasvleli xidiT brundeba Tavis sangrevSi da 

iwyebs naxSiris gayelvasa da amoRebas Semdeg 

zolSi. 

 

11. naxSiris amoRebis teqnologia                     

mokle sangrevebSi 

11.1. zogadi debulebebi 

 

mokle sangrevebi ewodeba iseT sangrevebs, 

romelTa sigrZe ar aRemateba 20 metrs (kamerebi, 

spirajoebi, mokle svetebi). mokle sangrevebSi 

naxSiris amoRebis teqnologiis ZiriTadi Tavisebu-

reba da upiratesoba is aris, rom maTSi gamagrebisa 

da Weris marTvis samuSaoebi gamartivebulia an 

saerTod ar xdeba. aseTi teqnologiis ZiriTadi 
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naklia naxSiris didi danakargebi, romelic 20-40%-

mde aRwevs. 

mokle sangrevebSi naxSiris amoReba umetesad 

gavrcelebulia aSS-Si, kanadisa da avstraliis Sax-

tebze. am teqnologias Cveni qveynis Saxtebze iyene-

ben mxolod gansakuTrebul pirobebSi. 

ganasxvaveben mokle sangrevebSi naxSiris amoRe-

bis ciklur, nakadur da kombinirebul teqnologias. 

cikluri teqnologiis dros amoRebis samuSaoe-

bis mTeli kompleqsi Tavsdeba procesebSi, romle-

bic periodulad meordeba. misi damaxasiaTebeli 

Tavisebureba is aris, rom naxSirs angreveb afeT-

qebis xerxiT. 

nakaduri teqnologiis dros naxSiris amoReba 

xdeba uwyvetad, rac xorcieldeba naxSiris 

meqanikuri mongreviTa da satransporto saSuale-

bebSi CatvirTviT. 

kombinirebuli teqnologiis dros kamerebis 

gayvanis operaciebis nakaduri Sesruleba Sexamebu-

lia kameraTSorisi mTelanebis amorebis ciklur 

procesTan. 

nakaduri teqnologiis dros iyeneben amomRebi 

mowyobilobebis kompleqsebs, romelTa Sedgeniloba-

Si Sedis: amomRebi kombainebi, TviTmavali maqosebri 

vagonetebi, teleskopuri konveierebi da saburRi 

dazgebi ankeruli samagris dasayeneblad. 

sawmendi samuSaoebis cikluri teqnologiis 

sqemebSi ZiriTad meqanizms warmoadgens naxSiris 

satvirTavi manqana. mis garda mowyobilobebis komp-

leqsi Seicavs TviTmaval saburR manqanas naxSirSi 

Spurebis saburRavad da TviTmaval maqosebr vagone-
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tebs, erT-erT panelur StrekSi dgamen konveiers 

mTavar Strekamde naxSiris transportirebisaTvis, 

saidanac igi CamoitvirTeba vagonetebSi. 

ZiriTadad iyeneben uwyveti moqmedebis momxvet-

TaTebian konveieruli tipis naxSiris satvirTav 

manqanebs, Cveulebriv, isini gadaadgildeba muxluxa 

svliT, romlis mwarmoebluroba Seadgens 10-18-mde 

t/wT, xolo amZravis simZlavre _ 70 kvt-s. 

afeTqebuli naxSiri mtvirTavi manqaniT CaitvirTeba 

TviTmaval vagonetebSi da miewodeba mTavar satran-

sporto gvirabs, sadac ganitvirTeba Sedgenilobis 

vagonetebSi an magistralur konveierze. Cveulebriv, 

naxSiris erT satvirTav manqanas emsaxureba ori 

TviTmavali vagoneti. 

sqel fenebze SeiZleba gamoviyenoT kombini-

rebuli teqnologia. 

 
11.2. sawmendi samuSaoebis teqnologiuri sqemebi 

 

ganvixiloT amerikuli kompleqsis `jois~ 

daxmarebiT mokle sangrevebiT naxSiris amoRebis 

teqnologiuri sqema, romelsac iyeneben Saxtebze 

(nax. 11.1). 

kompleqsi Sedgeba kombainis, teleskopuri len-

turi konveieris, TviTmavali vagonetisa da ankeru-

li samagrisaTvis Spurebis saburRavi dazgebisagan. 

kombainis Semsrulebeli organo uzrunvelyofs 3,6-

dan 4,0 metramde siganisa da 1,1-dan 2,4 metramde 

simaRlis gvirabebis gayvanas. 
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nax. 11.1. fenis kombainiT gamorebis teqnologiuri                                         
sqema kamerul-sveturi sistemebiT damuSavebisas 
 

teleskopuri lenturi konveieriT transpor-

tirdeba naxSiri, romelic moipoveba 300 metramde 

sigrZis Strekebvisa da kamerebis gayvanisas da 

mTelanebis amoRebisas. konveieris amZravi seqcia 

aRWurvilia specialuri mowyobilobiT 30,5 m sig-
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rZis lentis dasagebad, riTac konveieris damWimav 

Tavs saSualeba eZleva gadaadgildes kombainis 

kvaldakval, konveieris Tavsa da damWimav seqciebs 

aqvT damoukidebeli muxluxa svla. 

axal kameraSi kombainis SeWris periodSi mcire 

manZilis gamo teleskopuri konveieris gamoyeneba 

SeuZlebelia, amitom aseT SemTxvevaSi naxSiri 

transportirdeba 6,7 m2 tevadobis TviTmavali 

vagonetebiT. 

amoReba iwyeba sakonveierodan saventilacio 

Strekamde 3,5-3,8 m siganis kameris gayvaniT (nax. 

11.1,a). sakonveiero Strekidan 20 metrze kombainis 

gadaadgilebis Semdeg amontaJeben teleskopur 

konveiers. kameris gayvanis damTavrebisTanave iwyeben 

naxSiris gamoRebas spirajoebSi (nax. 11.1,b), maTSi 

samagris daudgmelad. kamerebs amagreben ankeruli 

samagriT. Weris marTva ar xdeba. igi TandaTanobiT 

eSveba spirajoebs Soris datovebul mTelanebze, 

rac ar iTxovs uSualo Sromas. teqnologiur 

mTelanebSi naxSiris danakargebi daaxloebiT 20%-s 

Seadgens. 
Saxtze samuSaoebis aseTi teqnologiis dros 

Sromis saSualo nayofiereba ubanze meryeobda 15-

dan 25 tonamde erT gamosvlaze. kamerebSi naxSiris 

amoReba SeiZleba skreper-randebiTac. aseT SemTxve-

vaSi svetebs ganvrcobiT an daqanebiT amuSaveben 15-

20 m siganis kamerebiT, romelTa Soris toveben 2-5 m 

siganis mTelanebs. naxSiris amoReba xorcieldeba 

ori erTdroulad momuSave skreper-randiT (nax. 11.2) 

da warmoebs manamde, sanam ar daiwyeba Weris 

Camoqceva.  amis   Semdeg   danadgari   gadaaqvT   axali 

216 
 



 
nax. 11.2. skreper-randis danadgariT kamerebSi sawmendi 

samuSaoebis teqnologiuri sqema:                            
1. skreper-randis danadgaris amZravi; 2. konveieri;            
3. skreper-randi; 4. Semomvlebi blokis koWi; 5. muSa 
kamera; 6. kameraTaSorisi mTelana; 7. gamomuSavebuli 

kamera; 8. damWreli kombaini 

 
kameris damWrel sasuleSi. skreper-randis 

danadgaris montaJi xorcieldeba 2-5 m siganis 

sasuledan. sawmend samuSaoebze cvlaSi dakavebulia 

sami-oTxi kaci, romlebic emsaxureba skreper-randis 
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danadgaris jalambars da mimmarTvel koWs (Semomv-

lebis blokiT). jalambari gadaaqvT sangrevis 

yovel 20-30 santimetrze winwawevis Semdeg 0,8 m 

siganis naxSiris zolis amorebis Semdeg StrekebTan 

SeuRlebis adgilebze dgamen samagr CarCoebs da 

jargvlebs 
aseTi teqnologiuri sqemis ZiriTadi Rirseba 

is aris, rom ar moiTxovs sangrevSi xalxis yofnas. 

 

11.3. gamoyenebis are 

 

mokle sangrevebis naxSiris meqanizebuli amo-

Rebis gamoyenebis are SezRudulia fenebis ganla-

gebis samTo-geologiuri pirobebiT. igi SeiZleba 

gamoviyenoT 0,9-3,5 m sisqis fenebze, 0-120 daxrisas 

(calkeul SemTxvevebSi 16-200), mdgradi da saSualo 

simdgradis Weris SemTxvevaSi, nebismieri samagris 

naxSirebisa da 15 m3/t-mde airSemcvelobis dros. 

erT-erT arsebiT faqtors, romelic gansazR-

vravs  mocemuli  teqnologiis gamoyenebis raciona- 

lur ares, warmoadgens damuSavebis siRrme. 

damuSavebis siRrmis zrdiT Zlier imatebs 

Zabvebi kameraTSoris mTelanebSi, rac moiTxovs 

kameris siganis Semcirebas da mTelanebis siganis 

gazrdas. 

damuSavebis siRrmis gavlena kameraTSorisi 

mTelanebis zomebze dgindeba formuliT 

                      
m

b
hh

H mT

mγ
δ

0

0= , m, 
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sadac δ0 _ aris fenis simtkicis zRvari kumS-
visas, tZ/m2; 

h0 _ Zabvebis koncentraciis koeficienti 

kameraTSoris mTelanaSi, h0=2,0÷2,5; 
γ _ gadamxuravi qanebis moculobiTi masa, t/m3; 

hm _ maragis koeficienti, hm=1,25÷1,5; 
bmT _ kameraTSorisi mTelamis sigane, m; 

m _ fenis sisqe, m. 

formula marTebulia, roca  .7≤
m

bmT   

mocemuli formulis Sesabamisad, damuSavebis 

zRvruli siRrme saSualo simagris naxSirebisaTvis, 

daaxloebiT, Seadgens 200 m, xolo magari 

naxSirebisaTvis _ 300 m. 

naxSiris didi danakargebis gamo mokle sangre-

vebSi naxSiris amoRebis teqnologia mizanSewonilia 

gamoviyenoT mxolod gazrdili nacrianobis saba-

doebsa da rTuli ganlagebis fenebze. 

 

12. naxSiris amoRebis teqnologia                         

hidromeqanizaciis gamoyenebiT 

12.1. zogadi debulebebi 

 

naxSiris amoRebis hidravlikuri teqnologiis 

arsi is aris, rom naxSiris mongreva, misi transpor-

tireba xorcieldeba wylis energiiT. hidromeqanize-

buli samuSaoebis kompleqsi sruldeba wylis tum-

boebiT, hidromonitorebiT, meqanikur-hidravlikuri 

manqanebiT da naxSirmwovebiT (an mkvebavebiT). 
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hidroamoRebis dros hidromonitoridan didi 

siCqariT (40-50 m/w) gamotyorcnili wylis Wavli ki-

netikuri energiis xarjze angrevs naxSiris masivs. 

dangreuli naxSiris nawilakebi wyalTan Serevisas 

warmoqmnis hidronarevs _ pulps, romelic TviTdine-

biT aRwevs naxSirmwovis zumfSi SemdgomSi zedapir-

ze gadatumbvisaTvis. 

hidromeqanizacia axali mimarTulebaa sabadoTa 

miwisqveSa damuSavebis teqnologiaSi da xasiaTdeba 

Sesrulebul samuSaoTa kompleqsis mcireoperaciu-

lobiT. erTian kompleqsSi Sexamebulia nakadurad 

Sesrulebuli iseTi operaciebi, rogoricaa amoReba, 

hidrotransportireba, gauwyloeba da gamdidreba. 

hidroSaxtis tipuri sqema naCvenebia 12.1 naxazze. 

sawmend sangrevebSi hidromonitorebTan 1 wya-

li miewodeba zedapirze dadgmul maRalwneviani 

tumboebiT 2. sawmendi da mosamzadebeli sangreve-

bidan pulpi RarebiT 3 TviTdinebiT aRwevs uZrav 

cxavamde 4. cxavi nawilobriv auwyloebs pulps, 

romelic Semdeg lenturi konveieriT 5 miewodeba 

zedapirs daxrili WauriT 6. cxavidan 4 wyali Camoe-

dineba naxSiriani kameris zumfSi, saidanac gaTxe-

vadebuli lami naxSirSemwovebiT 8 gadaitumbeba 

zedapirze, sadac xdeba misi saboloo gauwyloeba. 

lami winaswar gauwyloebis gareSe pulpsadeniT 9 

arwevs cxavebs, rkalisebr sacers 10, saidanac 

naxSiris msxvili funqciebi miewodeba cxavs 11 da 

vertikalur centrifugas 12, xolo Semdeg _ rkinig-

zis bunkers 13, centrifugidan wyali milsadeniT 14 

miewodeba gare lamis saleqarebs 15, sadac sabo-

lood daiwmindeba. 
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nax. 12.1. hidroSaxtis zogadi teqnologiuri sqema 

 

naxSiris ufro wvrili fraqciebi rkaluri sac-

ridan 10 aRwevs Semasqelebel Zabrebs 16, xolo Sem-

deg horizontalur centrifugebs 17, sadac xdeba mi-

si saboloo gauwyloeba. amis Semdeg  naxSirs awvdi-

an rkinigzis bunkerebs. 

Tanamedrove msxvili maRaroebi Sedgeba ramde-

nime hidroblokisagan. yvela maTgans aqvs Tavisi sam-

To arineba da miwisqveSa gvirabebis damoukidebeli 

qseli, romelSic xorcieldeba hidromopoveba. 

 

12.2. naxSiris hidravlikuri amoReba 

 

hidromopebis dros iyeneben amoRebis Semdeg 

xerxebs hidravlikurs, romlis drosac masivis 

dangreva da samTo masis transportireba xdeba 
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wylis nakadiT; meqanikur-hidravlikurs, romlis 

drosac masividan naxSiris an fuWi qanis mocileba 

SeiZleba meqanikuri xerxiT, xolo samTo masis 

transportireba _ hidravlikuri xerxiT. 

hidromeqanikurs, romlis drosac naxSirs an 

fuW qans samTo masividan aclian hidravlikuri an 

kombinirebuli xerxiT, xolo datvirTva da trans-

portireba xorcieldeba meqanikuri saSualebebiT; 

afeTqebiT-hidravlikurs, romlis drosac 

naxSirs an fuW qans samTo masividan acileben 

burRva-afeTqebis xerxiT, xolo datvirTva da 

transportireba xorcieldeba hidravlikuri xerxiT. 

naxSiris hidravlikuri amoreba xorcieldeba 

wylis nakadiT, romelic gamoityorcneba didi wne-

viT (40-100 kg/sm2) hidromonitoris lulis nacmidan. 

hidromonitoriani nakadi xasiaTdeba SekumSuli 

kveTis diametriT (nacmis diametriT) dn, nacmidan 

gamosvlisas wneviT Hwn da wylis xarjiT Qwy. naxSi-

ris hidromongrevis dros iyeneben hidromonitorian 

nakads Semdegi parametrebiT: dn=17-32 mm; Hwn=20-120 

kgZ/sm2; Qwy=100-150 m3/wT. nakadis muSaunarianoba 

xasiaTdeba im wneviT, romelic aqvs nacmidan gamo-

sul wyals. 

wylis nakadis formireba da misi marTva xdeba 

hidromonitoriT. miwisqveSa hidromonitorebi iyofa: 

daniSnulebis mixedviT _ sawmendi samuSaoebisaTvis, 

mosamzadebel gvirabebSi samuSaod, RarebSi pulpis 

gadasaadgileblad, kombinirebuli 

sargeblobisaTvis; marTvis saxis mixedviT _ xeliT, 

ZravaTi samarTavi, distanciuri, programuli da 

TviTamwyobi kibernetikuli sistemiT; sangrevSi 
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gadaadgilebis xasiaTis mixedviT _ gadasatani, 

TviTmavali, moZravi da Camosakidi. 

 

12.3. naxSiris meqanikur-hidravlikuri amoReba 

 

meqanikur-hidravlikur amorebas iyeneben magari 

da sustad danapralebuli naxSirebis dros. arse-

bobs aseTi amoRebis ori sqema: 1) masividan naxSiris 

an fuWi qanis mocilebis Semdeg mongreuli samTo 

masa sangrevidan gamoaqvT meqanikuri xerxebiT, 

xolo gvirabebSi transportirdeba wylis meoxebiT, 

romelic miewodeba mcire wneviT (20-25 kg/sm2); 2) 

masividan naxSiri an fuWi qani moscildeba meqa-

nikuri tipis Semsrulebeli organoTi. samTo masis 

Semdgomi datvirTva da transportireba xdeba hid-

ravlikuri xerxiT. meqanikur-hidravlikuri amoreba 

xorcieldeba specialuri kombainebiT, romelTa 

teqnikuri daxasiaTeba mocemulia 12.1 cxrilSi. 
 
 

                                  cxrili 12.1 

gamoyenebis pirobebi da 

teqnikuri daxasiaTeba 
KК-56МГ `urali-

38~ 

amosaRebi fenis sisqe, m 1,9-2,5 0,9-1,8 

fenis maqsimaluri daxris 

kuTxe, grad. 

15 15 

naxSiris maqsimaluri 

winaaRmdegoba Wrisadmi, kg/sm 

200 200 

saangariSo mwarmoebluroba, 

t/w 

2,25 2,0 
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mongreuli naxSiris 

datvirTvis xerxi 

hidravlikuri 

wylis xarji, m3/sT 100-120 100-150 

wneva, kg/sm2 5-25 5-25 

zomebi, mm   

sigrZe 5150 5850 

sigane 1380 1600 

simaRle 1550 760 

masa, t 12,7 9,8 

 

kombainiT muSaobisas naxSirs angrevs Semsru-

lebeli organo, romelic aRWurvilia mWrelkbi-

lebiani gvirgviniT. es ukanaskneli masivSi iWreba 

0,4-0,5 metrze, xolo Semdeg gadaadgildeba vertika-

lur da horizontalur sibrtyeSi. mongreuli 

naxSiris Camorecxva da transportireba xorciel-

deba wyliT. wyali milebiT miewodeba Semsrulebe-

li organos Semosabrunebel isarze dadgmul 

saqSens. vinaidan wyali gvirgvins miewodeba didi 

raodenobiTa da 10-15 kg/sm2 wneviT, amitom kombainis 

muSaobis dros praqtikulad mtveri ar warmoiqmneba. 

                                                 

meqanikur-hidravlikuri kombainebis mwarmoeb-

luroba iangariSeba formuliT: 

SeuT

mm

sp

sp
f

t
kik

q
qП

1,1
Q

60

+
=  t/sT, 

sadac  qsp aris erTi spirajodan mopovebuli naxSi 

ri, t/wT. 
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qsp = BspLspmγkam, 
sadac Bsp aris spirajos sigane, m; 

Lsp _ spirajos sigrZe, m; 

m _ fenis sisqe, m; 

γ  _ naxSiris moculobiTi wona, t/m3; 

kam _ spirajodan naxSiris amorebis koeficienti 

kam=0,7÷0,8; 
Qm _ manqanis mwarmoebluroba samuSao droSi, t/wT. 

,
4

Q
Q

f
kmgteq

m =  

sadac Qteq  aris kombainis teqnikuri mwarmoeblu-

roba, t/wT; 

kmg _ manqanis mzadyofnis koeficienti; 
ki _ sistemis mzadyofnis koeficienti; 

tSeuT _ erTi spirajos amoRebis periodSi 

amorebasTan SeuTavsebeli operaciebis Sesrulebis 

dro, t=30_60 wT/sp. 

 

12.4. naxSiris hidromeqanikuri amoReba 

 

naxSirisa da fuWi qanis hidromeqanikuri amoRe-

ba SeiZleba ori variantiT: 1) naxSirisa da fuW qans 

masividan acileben hidravlikuri xerxiT, xolo 

datvirTva da transportireba xdeba meqanikuri 

xerxiT. 2) sangrevSi gamyelavi xvrelebis daWra 

xorcieldeba hidravlikuri xerxiT, xolo xvreleb-

Sorisi mTelanebis Camoqceva _ meqanikuri xerxiT. 

hidravlikuri amoReba SeiZleba gamoviyenoT 

rogorc hidroSaxtze, ise Cveulebrivi teqnologiis 

Saxtze. 
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nax. 12.2. samTo saqmis institutis                   
hidromeqanikuri amomRebi manqana 

      

 

     pirveli variantis gamoyeneba mizanSewonilia 

gvirabebis mxolod 0,05 daxriT gayvanis dros, rac 

TviTdinebiT hidrotransportirebas ver uzrunvel-

yofs. meore varianti gamoiyeneba kamerebSi naxSiris 

amoRebis dros. magaliTis saxiT ganvixiloT 

konstruqciis hidromeqanikuri amomRebi manqanis 

muSaobis teqnologia (nax. 12.2). 

manqanis Semsrulebeli organo 1 Sesrulebulia 

korpusis saxiT niadagTan da WerTan uZravi gver-

diTi wyoburebiT 2. korpusze damagrebulia rxevadi 

fila 3 torsuli wyoburiT 4. filas SigniT moTav-

sebulia TviTmaorientirebeli brtyeli hidroba-
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liSi 5. wyoburebis mkvebav hidrosistemaSi CarTuli 

orpoziciani avtomaturi marTvis sarqveli 6 

urTierTqmedebs naxSirSi gaWrili xvrelis kedleb-

Tan. hidrobaliSs wyali miewodeba magistraliT 7. 

lilvi 8 filas 3 aniWebs rxeviT moZraobas da 

wylis wvrili Wavli wyoburebidan 4 Wris verti-

kalur xvrels, sadac Sedis hidrobaliSi da 

angrevs mTelans. mongreuli naxSiri itvirTeba 

Semsrulebeli organos korpusiT 9. 

hidromeqanikuri xerxis gamoyeneba naxSiris 

amoRebis yvela procesis dros gamoricxavs sangre-

vis damtverianebas. 

 

12.5. naxSiris afeTqebiT hidravlikuri amoReba 

 

Zlier blanti da magari naxSirebi SeiZleba 

damuSavdes afeTqebiT hidravlikuri xerxiT. burRva-

afeTqebiTi samuSaoebi gamoiyeneba rogorc naxSiris 

mosangrevad, ise masivis Sesasusteblad. 

burRva-afeTqebiTi xerxiT naxSiris mongrevis 

dros naxSiris awmenda da transportireba xdeba 

hidromonitoris WavliT. 

masivs asusteben hidromonitoris mwarmoeblu-

robis gasazrdelad. amisaTvis amosaRebi spirajos 

mTel sigrZeze sawmendi sangrevis paralelurad 

gaburRul WaburRilSi aTavseben sadetonacio zon-

ris erT-or Zafsa da svetur ganwertebul muxtebs. 

aseTi muxtis afeTqebis Sedegad naxSiris masivi 

WaburRilis mTel sigrZeze Tanabrad sustdeba. 

Semdeg hidromonitoris erTi poziciidan spirajoSi 

naxSirs angreven dawneuli wylis nakadiT. Wabur-
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RilSi muxtebi SeiZleba avafeTqoT rogorc wyliT 

Sevsebis gareSe, ise dawnevuli an dauwneveli wylis 

SevsebiT, rac damokidebulia f.n. wyalmedegobis 

xarisxze. samTo saqmis institutis meTodikis 

mixedviT spirajoSi masivis Sesasusteblad saWiro 

f.n muxtis masa hidrodacobis dros ganisazRvreba 

formuliT: 

∑=
n

mlq
1

Q ωWabxvf.n , kg. 

sadac qxv aris f.n. xvedriTi xarji, kg/m3; 

m _ amosarebi fenis sisqe, m; 
lWab _ WaburRilis sigrZe, m; 

∑
n

1
ω  _ Sesasustebeli naxSiris zolis sigane 

(spirajos), m. 

f.n. xvedriTi xarji iangariSeba formuliT 

09,013,0 += Wabnxv cfq  kg/m3, 

sadac nf  aris nayvis meTodiT gansazRvruli 

naxSiris koeficienti; 

Wabc  _ Sesworeba WaburRilis sigrZeze, da 

miiReba: 

Wabl  5 10 15 20 

Wabc  0,72 0,83 0,88 0,90 

 

Sesasustebeli naxSiris zolis sigane 

n

n

ωωωωω +++=∑ ...321
1

,  m 
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sadac nωωωω +++ ...321  aris rigebad 

ganlagebuli saWaburRile muxtebis an fenis sisqeSi 

erTrigad ganlagebuli WaburRilebis siRrmeebi 

(u.w.x), m; 

ω1 = (1,0 ± 0,04) m; 

ω2 = (0,9 ± 0,03) ω1; 

ω3 = (0,75 ± 0,05) ω1; 

ω4 = (0,58 ± 0,02) ω1; 

                            ωn = (0,58 ± 0,02) ω1,   roca n ≤ 10. 
WaburRilebSorisi manZili Seadgens: 

fenis sisqeSi maTi orrigad ganlagebis SemTx-

vevaSi: 

b1 = (0,5 + 0,04) m, m; 

samrigad ganlagebis dros 

b2 = (0,35  ± 0,06) m, m. 

WaburRilebis raodenoba zolis Sesasusteblad 

( )g.dWabf.n

f.n

Wab ll
N

−
=
γ

Q
, 

sadac f.nγ  aris f.n. muxtis masa, mosuli WaburRilis 

1 metrze, kg; 

g.dl  _ gare dacobis sigrZe (manZili WaburRilis 

piridan f.n-mde), m; 

1,4 ≤ g.dl  ≤ 1,7. 

    f.n. muxtebis afeTqebiT naxSiris masivis Sesus-

teba SesaZleblobas iZleva kombainebiT amoRebasTan 

SedarebiT Sromis nayofiereba gavzardoT 90%-iT, 

xolo naxSiris TviTRirebuleba SevamciroT 15%-iT. 
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12.6. hidrotransporti da hidroaweva 

 

hidravlikuri transporti warmoadgens mkvrivi, 

fxvieri masalebis wylis nakadiT gadaadgilebis 

xerxs. amasTan, hidronarevis moZraobis siCqareebi 

ar unda iyos naklebi garkveul minimalur sidideze, 

romelsac kritikul siCqares uwodeben. 

hidravlikuri transporti SeiZleba iyos TviT-

dinebiTi da dawneviTi. TviTdinebiTi hidravlikuri 

transportis dros fxvieri masalebi RarebiT an 

milebiT gadaadgildeba wylis nakadSi, romlis 

Tavisufal zedapirze wneva atmosferulis tolia. 

dawneviTi hidravlikuri transportis dros mkvrivi 

fxvieri masalebi milebSi gadaadgildeba wylis 

nakadis Warbi wnevisas. hidravlikuri transportis 

ZiriTadi upiratesobaa procesis uwyvetoba da 

mniSvnelovani gamtarunarianoba satransporto Wur-

Wlebis (Rarebis da milebis) mcire zomebis dros. 

amJamad hidroSaxtebis pirobebSi Saxtis velis 

farglebSi ZiriTadia TviTdinebiTi hidravlikuri 

transporti. igi yvelaze ufro mwarmoebluri, usaf-

rTxo da efeqturia iseT fenebze, romlebic saSua-

lebas iZleva, SevinarCunoT sangrevidan Wauramde 

gvirabebis daxra 30-mde. naxSiris pulpis moZraobis 

siCqare RarebSi transportirebis dros Seadgens 1,5-

1,8 m/wm; naxSiris natexebis maqsimaluri simsxo _ 0,3 

m. TviTdinebiT hidrotransportirebaze danaxarjebi 

Seadgens xis rarebSi _ 5-6 kap/t, xolo liTonis 

RarebSi _ 13-16 kap/t. 

hidronarevis TviTdinebiTi hidravlikuri tran-

sportirebisaTvis iyeneben daStampul Rarebs da 
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eleqtroSeduRebul milebs, romlebic mzaddeba 

furclovani foladisagan. Rarebs aqvT trapeciis 

forma da Sedgeba 1,5 m sigrZis calkeuli rgolebi-

sagan, romlebsac awyoben gvirabis niadagze pirga-

dadebiT. Rarebs cveTis Sesamcireblad faraven 

minanqriT an ukeTeben cveTamdegi masalis amonags. 

Rarebs iyeneben gvirabebSi, romelTa daxra 15-200-s 

ar aRemateba, xolo milebs _ didi daxris SemTxve-

vaSi. 

mocemuli wylis xarjisa da Rariseburi dga-

ris daxrisagan damokidebulebiT pulpis nakadis 

mkvriv masalebSi transportirebis unari ganisazR-

vreba empiriuli formuliT: 

,
Q

Q
32

1 kik
i
k

+−=
t

ssγ  

sadac Qs aris matransportirebeli siTxis xarji, 

m3/sT; 

γs _ matransportirebeli siTxis moculobiTi masa, 

t/m3; 

Qt _ nakadis matransportirebeli unari, t/sT; 

i _ Rarisebri dgaris qanobi; 
k1,k2,k3 _ empiriuli koeficientebi, romlebic 

damokidebulia Raris masalasa da transportire-

buli masalis Tvisebebze. 
liTonis axali Rarisa da 0-250 mm klasis rigi-

Ti naxSiris transportirebis dros k1,k2,k3, Sesabami-

sad, tolia 0,18; 3 da 0,5, xolo imave klasis rigiTi 

fuWi qanis transportirebis dros _ 0,8; 7 da 1,5. 

daweviTi hidrotransportis dros milsadenSi Warbi 

wnevis Sesaqmnelad da amiT masSi mkvrivi fxvieri 

231 
 



masalis gadaadgilebis uzrunvelsayofad iyeneben 

centridanul da dguSian tumboebs. tumboebs iyene-

ben or teqnologiur sqemaSi: 1) wylis da myari 

masalebisagan Sedgenili hidronarevi gadis tumbos 

korpusSi da iwnixeba milsadenSi (nax. 12.3,a); 2) 

tumboebi qmnis sufTa wylis dawnevas, xolo mkvrivi 

 
 

nax. 12.3. hidroawevis principuli sqemebi hidroSaxtze: 
a. naxSirmwoviani hidrokvanZi; b. aweva mkvebavebis 

gamoyenebiTa da maRalwneviani tumbos Saxtis zedapirze 
dadgmiT; g. aweva mkvebavebis gamoyenebiT da tumboebis 

miwisqveSa gvirabebSi dadgmiT; 1. naxSirmwovi; 2. mkvebavi; 
3. maRalwneviani tumbo; 4. zumfi; 5. CamtvirTavi konveieri; 

6. Rari 
 

fxvieri masala milsadenSi CaitvirTeba sxvadasxva 

konstruqciis damtvirTav-tevadobiTi aparatebis 

saSualebiT (nax. 12.3, b,g). Sewonili masalisaTvis 

gankuTvnil tumboebs satransporto masalisagan da-

mokidebulobiT ewodeba naxSirmwovebi, miwamwovebi, 

gadamwovebi da gruntis tumboebi. naxSirisa da fuWi 
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qanis hidravlikuri transportirebis praqtikaSi um-

etesad gavrcelebulia naxSirmwovebi, romelTa da-

xasiaTeba mocemulia 12.1 cxrilSi. 

                                                                                      

cxrili 12.1 

naxSir-

mwovi 

mwarmoeb-

luroba, 

m3/sT 

wneva,  

m.wy.sv 

Sewovis 

simaRle, 

m 

transpor-

tirebuli 

masalis 

simsxo, mm 

eleqtro-

Zravas 

siZliere, 

kvt 

10-4 350 120 3 90 320 

12-10 600-900 85-80 3 90 320 

10-25 600 175 3 100 630 

12-6 900-800-

700 

320-

280-

250 

3 100 1500-1200-

1000 

14-7 1400 175 natbori 75 1200 

 

myari masalis vertikaluri mimarTulebiT 

transportirebisaTvis iyeneben erliftebs, romel-

Sic hidronarevis aweva  xorcieldeba milsadenSi 

kumSuli haeris miwodebiT. erliftur awevas naxSir-

mwovebTan SedarebiT aqvs Semdegi upiratesoba: 

maqsimalurad martivdeba maRaros ezos sqema; masSi 

kamerebis ricxvi minimumamdea dayvanili; Saxti 

saWiroebs meqanizmebisa da mowyobilobebis minima-

lur raodenobas; mcirdeba naxSiris damsxvreva; ar 

saWiroebs gvirabebis gayvanas da gadasatumb hori-

zontze mowyobilobebs, rac aucilebelia naxSir-

mwoviT awevis dros. 

erlifturi awevis naklovani mxareebia: WaurSi 

erliftis elementebis montaJis sirTule; erlif-

turi danadgaris dabali maragi qmedebis koefi-
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cienti; maRali kapitaluri da saeqspluatacio dana-

xarjebi, rac ganpirobebulia eleqtroenergiis didi 

xarjiTa da mZlavri sakompresoro danadgaris mow-

yobis aucileblobiT; Wauris damatebiT CaRrmavebis 

aucilebloba; amasTan, ramdenadac met siRrmeze 

CaRrmavdeba Wauri, imdenad meti wneviT unda miewo-

dos kumSuli haeri milsadens. 

dawneviTi hidrotransportis gaangariSeba, ro-

gorc wesi, dauyvaneba transportirebuli pulpis 

kritikuli siCqarisa da wnevis kargvebis gansazR-

vraze. transportirebis kritikuli siCqare damoki-

debulia transportirebuli masalis hidravlikur 

maxasiaTebelze, mis koncentraciaze pulpSi da 

milsadenis diametrze. naxSirwyliani pulpisaTvis 

moZraobis kritikuli siCqare da Saxtis pulp-

sadenSi wnevis kargvebi ganisazRvreba formulebiT: 

Vkr= ,
9,1

)(

pw

wp

γφλ
γγ −

gD  

( )
wmp

wp

w

p
p γφυ

γγ
γ
γ

9,10

cgD
ii

−
+= , 

sadac g aris Tavisufali vardnis aCqareba, m/wm2; 

D _ pulpsadenis diametri, mm; 

γp _ pulpis simkvrive, t/m3; 

γw _ wylis simkvrive, t/m3; 

c _ koeficienti, romelic damokidebulia 

transportirebul masalaSi wvrili klasis Sedgeni-

lobaze; 

ф _ winaRobis koeficienti wyalSi nawilakebis 

Tavisuflad vardnis dros; 
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λw _ hidravlikuri winaRobis koeficienti; 

ip da iw _ 1 metrze wnevis kargvebi Sesabamisad 

pulpisa da wylis moZraobis dros, m.wy.sv; 

υp.m _ pulpis moZraobis siCqare milsadenSi, m/wm; 

c _ koeficientis mniSvneloba wvrili nawilakebis 

sxvadasxva Semcvelobia dros (3 mm-ze wvrili 

naxSiri, 2 mp-ze wvrili qani); 

nawilakebis Semcveloba 

pulpSi, % 20 30-50 60-80 

c 0,6 0,5-0,4 0,3-0,1 

c koeficientis naklebi mniSvnelobani Seesa-

bameba wvrili nawilakebis procentuli Semcvelobis 

did mniSvnelobebs. 

ф koeficienti ganisazRvreba formuliT 

,
1

66,065,0 5
−

=
mγ

φ  

sadac γm aris magari nawilakebis simkvrive, t/m3. 

koeficienti λw milsadenis diametrisagan damo-

kidebulebiT miiReba Semdegi monacemebis mixedviT: 

milsadenis 

pirobiTi 

diametri, 

mm 

150 200 250 300 350 400 500 600 

 0,0185 0,018 0,0175 0,0165 0,016 0,155 0,015 0,0145 

 

pulpis moZraobis siCqare milsadenSi 

3600D
Q4

2 ⋅Π
= p

p.mυ  m/wm, 
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sadac Qp aris hidrotransportis moculobiTi 

saaTobrivi mwarmoebluroba pulpis mixedviT, m3. 

    hidravlikuri transportirebis uzrunvelmyofi 

saerTo wneva 

H = ha + hS + ia + ik + iS + hn, 
sadac ha aris wnevis saangariSo simaRle, m; ha=γp H1; 

H1 _ naxSirmwovis (damtvirTavi aparatis) da pulpis 

gamoSvebis  niSnulebs Soris sxvaoba; m; 

hS  _ pulpis Sewovis saangariSo simaRle, m; hS=γp H2;                     
 H2 _ naxSirmwovis da pulpis horizontis (wylis) 

niSnulebs Soris sxvaoba zumfSi, m. 

ia _ adgilobrivi danakargebi, m; ia=0,1; 
iS _ wnevis kargvebi Semwov milsadenSi,                 

iS =2÷2,5; 
hn _ narCeni dawneva pulpis gamoSvebis dros, 

hn=0,5÷1,0 m. 
 

12.7. sawmendi samuSaoebis teqnologiuri sqemebi 

 

ganasxvaveben sawmendi samuSaoebis teqnolo-

giur sqemebs Txeli da saSualo sisqis damreci 

fenebis, cicabo fenebisa da sqeli damreci fenebis 

damuSavebisaTvis. 
Txeli da saSualo sisqis damreci fenebis 

damuSaveba xdeba mravalricxovani teqnologiuri 

sqemebiT. isini gansxvavdeba gvirabebis gayvanis 

sqemebiTa da wesebiT, agreTve amosaRebi ubnebis 

damuSavebis rigiT. ganvixiloT zogierTi maTgani. 

aRmavlobiT grZeli svetebiT da daqanebiT spira-

joebSi naxSiris amoRebiT damuSavebis dros (nax. 
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12.4). svetebSi naxSirs iReben amosaReb sasuleebidan 

daRmavali rigiT. Weris marTva _ sruli CamoqceviT. 
 

 
nax. 12.4. damuSaveba grZeli svetebiT, aRmavlobiT:                                  

naxSiris amoReba spirajoebiT daqanebiT 
 

spirajoebs ganalageben daxrilad (6-70). es aucile-

belia sawmendi sangrevidan naxSiris transportire-

bis gasaadvileblad. sawmendi amoRebis dros spira-

joebi SeiZleba iyos Ria da daxuruli. Ria spirajo 

nax. 12.5,a) warmoadgens gamomuSavebuli sivrcis 

gaumagreblad gayvanil mokle sawmend gvirabs. daxu-

ruli spirajos sangrevi (nax. 12.5,b) gamoyofilia 

wina spirajos Camoqceuli qanebisagan e. w. Camonaq-

cevqveSa naxSiris mTelaniT, romelic nawilobriv 

uqmdeba spirajos damuSavebis damTavrebis dros. 

spirajos daqanebiT amoRebis dros naxSirs angreven 

hidravlikuri da afeTqebiTi xerxebiT. hidravli-

kuri xerxis dros spirajoSi sawarmoo procesebi 
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da operaciebi sruldeba Semdegi TanamimdevrobiT: 

amomReb sasuleSi dgamen hidromonitors. hidro-

monitoris dadgmis adgilis da amomRebi sasulis 

spirajos gamomuSavebul sivrcesTan SeuRlebas 

aZliereben damatebiTi samagriT. sangrevSi sawmend 

samuSaoebs, rogorc wesi, warmarTavs ori kaci _ 

hidromonitoris momsaxure da misi TanaSemwe, samu-

Saoebi moicavs Semdeg operaciebs: naxSiris hidro-

monitoruli mongreva da Carecxva, wyalsatarebis 

da Rarebis damokleba, hidromonitoris gadaadgi-

leba, demontirebuli wyalsatarebisa da Rarebis 

gadatana maakumulirebel StrekSi. 

 
nax. 12.5. daqanebis mimarTulebiT Ria (a) da daxuruli (b) 

spirajoebiT amoRebis sqema:                                            
1-7. spirajoSi naxSiris amoRebis Tanamimdevroba 
 

naxSiris hidravlikuri amoRebis procesSi 

gamoyofen muSaobis or saxes _ yelis Seqmnas da 

naxSiris mongrevas. ufro Sromatevadia yelis Seq-

mna. hidroSaxtebis muSaobis gamocdileba gviCvenebs, 
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rom hidromonitoris mwarmoebluroba naxSiris 

mongrevaze TiTqmis 10-jer aRemateba yelis Seqmnaze 

mwarmoeblurobas. 
masivis winaswar Seususteblad naxSiris hid-

ravlikuri mongrevis dros aRweven naxSiris amoRe-

bisa da sawmendi sangrevidan gamotanis procesebis 

erToperaciulobas, rac uzrunvelyofs samuSaoebis 

maRal ekonomikur maCveneblebs. 

 
nax. 12.6. svetebis daqanebis mimarTulebiT spirajoebiT 
damuSaveba masivis winaswari SesustebiT WaburRilebSi  
f.n. muxtebis afeTqebiT: a) WaburRilebis ganlagebis 

sqema; b) naxSiris gamoRebis Tanamimdevroba               
spirajoSi (1-4). 

 

naxSiris afeTqebiT-hidravlikuri amoReba xor-

cieldeba WaburRilebis xerxiT (nax. 12.6). WaburRi-

lebs muxtaven ganwertebuli muxtebiT. erT Wabur-

Rilze f.n. xarji Seadgens 2,4-4,5 kg-s. spirajoSi Wa-

burRilebis raodenobas aRdgenen Weris simdgradeze 

da spirajos daqanebiT zomebze damokidebulebiT. 

teqnologiur sqemas iyeneben iseT fenebze, romelTa 

sisqe aRemateba 1 metrs, xolo daxra _ 8-90. grZeli 
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svetebiT fenebis aRmavlobiT damuSavebisas, roca 

ganvrcobiT zolebi amoaqvT spirajoebiT (nax. 12.7), 

amosaReb svetebs yovel 6-8 metrze Wrian bilikebiT, 

romlebic gahyavT iseTi daxriT, romelic uzrun-

velyofs naxSiris hidrotransportirebas. bilikis 

sigrZe amosaRebi svetis siganis naxevris tolia (20-

50 m). bilikis arsebobis vada umniSvneloa, amitom 

misi gamagreba SeiZleba rTulad. bilikis kveTa 

SeiZleba iyos minimaluri, radgan masSi mxolod 

hidromonitori Tavsdeba. bilikis gayvanis Semdeg 

misgan iReben naxSirs daxuruli spirajoebiT. erTi 

bilikidan SeiZleba damuSavdes oTxi-xuTi spirajo. 

magari, blanti da monoliTuri naxSirebis damuSave-

bis dros SesaZlebelia naxSiris gamoRebis teqno-

logiuri sqema masivis winaswari SesustebiT _ fenis 

aRmavlobiT ganlagebul WaburRilebSi f.n. muxtebis 

afeTqebiT. sqeli damreci fenebis damuSaveba ume-

tesad xdeba ganvrcobiT ganlagebuli grZeli 

svetebiT spirajoebis ganvrcobiT amoRebiT.  
sasuleebi gahyavdaT kamaris formis. ventila-

ciisa da xalxis mimosvlisaTvis gankuTvnil sas-

vlel sasuleebs amagrebdnen ankerebiT liTonis ba-

dis qveS Suasadebebis moTavsebiT. pulpis transpor-

tirebisa da kombainis manevrirebisaTvis gankuT-

vnili pulpsaSvebi sasuleebi ar magrdeboda. teqno-

logiiT gaTvaliswinebuli iyo momzadebisa da amo-

Rebis ori sqemis gamoyeneba. pirveli sqema iTvalis-

winebda amomRebi Strekebis meqanikur-hidravlikuri 

xerxiT gayvanas K-56МГ kombainiT da  amomRebi  Stre- 
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nax. 12.7. grZeli svetebiT aRmavlobiT da spirajoebis 
ganvrcobis mimarTulebiT damuSavebis sqema naxSiris 
hidravlikuri gamoRebiT: I,II _ spirajos gamoRebis 
Tanamimdevroba; 1. hidromonitori; 2. wyalsatari;          
3. Rarebi; 4. ZiriTadi bunebrivi bzarianoba; 5. 
makumulirebeli Streki; 6. amomRebi sasule; 7. 

saventilacio Streki 

kebidan naxSiris hidromonitirebul amoRebas spira-

joebiT mis gaumagreblad. meore sqema iTvaliswineb-

da damWrel da sawmend gvirabebSi meqanikur-hidrav-

likur amoRebas. pirveli sqemiT muSaobis dros 

spirajoebsa da Camonaqcev qveda mTelanebis zomebs 

adgendnen iseTi faqtorebis mixedviT, rogoricaa 

nakadis efeqturi moqmedebis manZili, uSualo Weris 

Camoqcevis unari da naxSiris mTelanebis simtkice. 

es zomebi sigrZeze Seadgenda 5-8 m, xolo siganeze _ 

5-6 m. sangrevis momzadeba naxSiris amosaRebad moi-
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cavda: hidromonitorisa da marTvis pultis zeTis 

sadgurTan erTad gadatanas; hidromonitoris bige-

biT gamagrebas da 3 m sigrZis tacias dadgmas or 

bigze. amosaRebi Strekis spirajosTan momavali 

SeuRlebis adgilze. spirajoSi naxSiris amoReba 

warmoebda 3-4 m siganisa da 1,5-2 m simaRlis gamosa-

qveSebel-gamkveTis gayvaniT zemdebare svetis gamomu-

Savebuli sivrcis gaxsnamde. Semdeg gamosaqveSebel-

gamkveTis simaRles zrdidnen 3-3,5 metramde Werisu-

las datovebiT da wina spirajos gamomuSavebuli 

sivrcis gauxsnelad. ukanasknel rigSi auqmebdnen 

spirajos konturis mTelanebs da iRebdnen spirajos 

Werisulasa da amomReb StrekSi datovebul naxSirs. 

amis Semdeg asrulebdnen damxmare operaciebs (wyal-

sataris damokleba, hidromonitoris gadatana da 

sxv.). sawmendi fronti mzaddeboda K-56МГ kombainiT 
_ pulpsaSvebi sasuledan yovel 5-8 metrze gahyav-

daT kamaris formis 5-6,5 m2 kveTis amomRebi Streke-

bi. ganiavebisa da saTadarigo gamosasvlelis 

uzrunvelsayofad amomReb Strekebs yovel 12-15 

metrze aerTebdnen erTmaneTTan (nax. 12.8). 

 
nax. 12.8. hidravlikuri amoRebis sqema:                                             

a. pirveladi gamkveT-gamkafvelis gayvana; b. Werisulad 
gamoReba;  g. CamonaqcevqveSa mTelanebis gamoReba;              

1, II, III.  naxSiris amoRebis rigi 
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meore sqemiT muSaobis dros spirajos sigane 

Seadgenda 5-5,2 metrs. CamonaqcevqveSa mTelanis 

siganes sazRvravdnen naxSiris mTelanebis kumSvis 

zRvruli deformaciisa da uSualo Weris dawevis 

tolobis pirobidan (nax. 12.9). samuSaoebis orga-

nizaciis grafiki iTvaliswinebda rva hidromonito-

ridan oTxis erTdroul muSaobas, rac uzrunvel-

yofda naxSiris uwyvet amoRebas wylis miwodebis 

mTeli drois ganmavlobaSi. amosaRebi Strekebi 

gahyavdaT sami K-56МГ tipis kombainiT. 

 
nax. 12.9. meqanikur-hidravlikuri xerxiT                     

naxSiris gamoRebis sqema:                                                      
a, b, g, d, e. naxSiris gamoRebis rigi spirajoSi;                                             

v. samuSaoebis organizaciis grafiki;                              
I, II, III. naxSiris gamoRebis rigi 

 

cicabo fenebis damuSaveba principSi damreci 

qanebis damuSavebis analogiuria. amis miuxedavad, 

cicabo fenebze Warbobs iseTi sqemebi, romelTa 

mixedviT sarTuli iyofa qvesarTulebad da mongre-
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va xdeba qvesarTulebSi. saqvesarTule hidro-

mongrevis erT-erTi tipuri sqema cicabo saSualo 

sisqis fenis damuSavebis dros naCvenebia 12.10 

naxazze. 

 
nax. 12.10. saSualo sisqis cicabo fenis saqvesarTule 

hidromongreviT amoRebis teqnologiuri sqema: a. 
damuSavebis sistemis saerTo xedi; b. fenis damuSaveba 

Ria spirajoebiT; g. fenis damuSaveba daxuruli              
spirajoebiT; 1-6. spirajoebSi naxSiris amoRebis 

Tanmimdevroba; 7. maakumulirebeli Streki; 8. saqve-
sarTule Strekebi; 9. Surfi; 10. hidromonitori;             
11. Rarebi da naxSirsaSvebi milebi; 12. pulsatori 

 
sawmendi amoRebisaTvis sarTulis momzadeba 

xorcieldeba calmxrivi an ormxrivi amosaRebi 

velebiT. saqvesarTule Strekebi gahyavT aranakleb 

0,05 qanobiT fenis aRmavlobiT gayvanil pulpsaSvebi 

Surosaken, xolo maakumulirebeli Streki _ 0,05 

qanobiT naxSirmwovi sadgurisaken. saqvesarTule 
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Strekebidan naxSiri gamoaqvT spirajoebiT sawmendi 

sivrcis gaumagreblad ubnis sazRvrebidan Suro-

saken. amosaRebi ubnis frTis sigrZe ganvrcobiT 

Seadgenda 150-200 metrs. 
saqvesarTule hidromongreva warmoebs TiTo-

eul qvesarTulze dadgmuli (TiTo) hidromonito-

ridan. qvesarTulSi naxSiris amoReba xdeba Ria da 

daxuruli spirajoebiT (nax. 10.10). naxSiri ingreva 

hidromonitoris nakadiT, Sreebad qvevidan zeviT, 

TanamimdevrobiT. 
 
13. sawmendi samuSaoebis organizacia 

13.1. zogadi debulebebi 

 

sawmend sangrevebSi margi wiaRiseulis mopove-

ba Seicavs erTdroulad an Tanamimdevrulad Sesru-

lebul rig procesebsa da operaciebs. isini samu-

Saos organizaciaSi miRebul teqnologiaze damoki-

debulebiT sruldeba sawmendi sangrevis sxvadasxva 

an erT adgilze. sawmendi samuSaoebis yvelaze 

metad gavrcelebul teqnologiur sqemebSi sawarmoo 

cikli Sedgeba muSa operaciebis Semdegi erTob-

liobisagan: naxSiris amoReba, sawmendi sangrevis 

gamagreba, Weris marTva. naxSiris amoRebasTan uSua-

lod dakavSirebul am procesebs Tan sdevs sare-

monto-mosamzadebeli da damxmare muSa procesebi. 

pirvels miekuTvneba: sangrevis mowyobilobebis 

mmzadeba ZiriTadi samuSaosaTvis, profilaqtikuri 

daTvaliereba da remonti, Spurebis burRva, f.n. 

afeTqeba,  samagri da sxva masalebis miwodeba, fena-

Si wylis dawneva. naxSiris amoReba waloebSi da 
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sxv., meores _ ubanze manqanebisa da meqanizmebis 

momsaxureba. 

ama Tu im procesebis paralelurad da Tanmim-

devrulad Sesrulebis konkretuli SesaZleblobani 

ganisazRvreba gamoyenebuli meqanizaciis sqemebis 

TaviseburebebiT, samTo mowyobilobis tipebiT, sam-

To-geologiuri pirobebiT da usafrTxoebis wese-

biT. gamoyenebuli manqana-mowyobilobebis xasiaTisa 

da srulyofis xarisxze, agreTve Weris marTvis 

xerxze damokidebulebiT SesaZlebelia Sromis naka-

duri da cikluri organizacia. 

cikli ewodeba naxSiris Saxtis sawmend san-

grevSi yvela procesisa da operaciis perioduli 

ganmeorebiTa da garkveuli rigiT Sesrulebas, rome-

lic auculebelia sangrevis mTel sigrZeze paspor-

tiT dadgenili win wawevis manZilze margi wiaRi-

seulis amosaRebad. Sromis cikluri organizacia 

xasiaTdeba naxSiris amoRebis droSi teqnolo-

giurad ganpirobebuli win wawevis arsebobiT da 

saremonto-mosamzadebeli procesebis SesrulebiT, 

amitom sawmendi sangrevidan naxSiri amoiReba 

wyvetilad. Sromis nakaduri organizaciis dros 

naxSiris amoReba da lavis momzadebis procesebi 

SeTavsebulia droSi da naxSiris amoReba warmoebs 

uwyvetad mTeli dRe-Ramis ganmavlobaSi (amasTan, 

muSa droSi CarTuli ar aris mowyobilobebis 

profilaqtikuri daTvaliereba da mimdinare remon-

ti). muSaobis nakaduri meTodi yvelaze srulyofi-

lia da saSualebas iZleva mivaRwioT warmoebis 

maRal intensifikacias. muSaobis cikluri organiza-

cia Seesabameba naxSiris mopovebis teqnikis ganvi-
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Tarebis im dones, roca meqanizebulia mxolos 

umTavresi sawarmoo procesebi (gayelva, mongreva, 

naxSiris datvirTva, misi transportireba). amomRebi 

kompleqsebiT, meqanizebuli moZravi samagrebiT da 

randis danadgarebiT mowyobil lavebSi samuSaoebi 

sruldeba nakaduri meTodiT (an masTan axlo). 

 

13.2. samwndi samuSaoebis organizaciis meTodebi 

 

sawmend sangrevebSi mizanSewonili vxelmZRvane-

lobdeT samuSaoebis organizaciis teqnologiuri 

grafikebiT. grafiki dgeba sivrcesa da droSi 

procesebis teqnologiuri da organizaciuli urTi-

erTkavSiris gaTvaliswinebiT. 

Sromis cikluri organizaciis dros SesaZloa 

xisti da mcocavi grafikebi. xisti grafiki gulis-

xmobs nebismier sawarmoo mdgomareobaSi mocemuli 

laviT dRe-RameSi ciklebis mudmivi ricxvis Sesru-

lebas. mcocavi grafikebis ZiriTad princips 

warmoadgens samuSao saaTebis ganmavlobaSi sang-

revSi Sromis ucvleli intensivobis SenarCuneba. 

dRe-RameSi Sesrulebuli ciklebis raodenobis 

mixedviT yvela grafiki iyofa erT- da mravalcik-

lianad. 

mravalcikliani grafikebi arsebobs ori tipis: 

1. naxSiris mopovebis periodebis zusti morigeobiT 

da cvlaSi lavis momzadebiT; 2. naxSiris mopovebis 

samuSaoebis arazusti morigeobiT da cvlaSi 

saremonto-mosamzadebeli samuSaoebiT. 

naxSiris mopovebis periodebis zusti morigeo-

bisa da lavis cvlebSi momzadebis grafikebi, Cveu-

247 
 



lebriv, gamoiyeneba lavebSi, sadac samTo-geolo-

giur pirobebze damokidebulebiT SeiZleba amoRebis 

cikli ganxorcieldes erT cvlaSi, naxSiris mopove-

baze da lavis momzadebaze erTnairi Sromatevado-

bisa da muSebis mravalmxrivi teqnikuri momzadebis 

dros, romlebsac SeuZliaT yvela procesis Sesru-

leba, amasTan, Saxtis muSaobis reJimi samcvliania. 

mopovebisa da lavis momzadebis procesebis 

sxvadasxva Sromatevadobis dros da muSebis ara-

sakmao teqnikuri momzadebisas lavaSi yvela pro-

cesis Sesasruleblad SeiZleba gamoviyenoT iseTi 

wesi, romlis drosac or analogiur lavaSi 

imuSavebs sxvadasxva brigada. 

cvlebis mixedviT mopovebisa da saremonto-

mosamzadebeli samuSaoebis arazusti morigeobis 

grafikebs iyeneben maSin, roca saremonto-mosamza-

debeli samuSaoebis xangrZlivoba erT cvlaze 

naklebia, cvlebSi kompleqsuri brigadebis ricxob-

rivi Semadgenloba erTnairia da muSaobis reJimi _ 

samcvliani. kompleqsuri brigada TiToeul cvlaSi 

asrulebs yvela saWiro process. 

kombainebiT naxSiris mopovebisas umetesad gav-

rcelebulia sawmendi samuSaoebis organizacia mco-

cavi grafikebiT dRe-RameSi ciklebis arajeradi 

ricxviT. amasTan, SenarCunebulia wmendiTi amoRebis 

teqnologiuri procesebis Sesrulebis mkacri Tan-

mimdevroba, Tumca, sangrevidan naxSiris amoRebis 

wyvetebi sangrevis Semdgomi ciklisaTvis momzadebis 

dros Sexamebuli ar aris dRe-Ramis erT da imave 

drosTan. amomRebi da saremonto-mosamzadebeli 

cvlebis mkacri grafikebis uqonloba iwvevs dRe-

248 
 



RameSi specialuri drois gamoyofis aucileblobas 

sangrevis mowyobilobebis profilaqtikuri daTva-

lierebisa da remontisaTvis. 

grafikebSi SeiZleba gaviTvaliswinoT dro 

naxSiris uSualo amoRebis momzadebasa da sxvada-

sxva saremonto samuSaoebze. es samuSaoebi srulde-

ba calke cvlaSi, romelsac saremonto-mosamzadebe-

li ewodeba. cvlebs, romlis ganmavlobaSi xdeba 

naxSiris amoReba, ewodeba mopovebis cvlebi. 

Cveulebriv, TiToeuli saeqspluatacio ubni-

saTvis adgenen saerTo saubne grafiks, romelic 

Sedgeba lavaSi muSaobis planogramis, sawmend san-

grevSi muSebis gamosvlis xazovani grafikis, lavis 

win wawevasTan erTad gayvanil StrekSi muSaobis 

organizaciis grafikebisa da teqnikur-ekonomikuri 

maCveneblebisagan. 

ubanze dagegmili samuSaoebis moculobis Ses-

rulebis kontrolisaTvis adgenen saubne Semsrule-

bel grafikebs, romlebzec aRiniSneba sangrevis, 

amomRebi manqanisa da sakonveiero xazis mdebareobis 

eskizebi yoveli cvlis dawyebisaTvis, ganawesis mi-

xedviT samuSaoTa moculobebi da misi mocemul 

cvlaSi dRe-RameSi Sesruleba, muSebis faqturi ga-

mosvla, monacemebi mocdenebis xasiaTisa da xangr-

Zlivobis Sesaxeb, agreTve sxvadasxva gadaxra 

grafikidan. 

ciklis muSa procesebis Sesrulebis Tanmimdev-

robis mizanSewonilobis dasadgenad da mocemul 

pirobebSi maTi minimaluri xangrZlivobis gansasaz-

Rvravad SeiZleba gamoviyenoT qseluri grafikebi. 

qseluri grafiki warmoadgens dasaxuli miznis mi-
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saRwevad garkveuli TanmimdevrobiT Sesasrulebel 

urTierTSerwmuli da urTierTdakavSirebuli samu-

Saoebis kompleqsis modelis grafikul anarekls. 

samuSaoebis cikluri organizaciisaTvis qse-

lur grafikebs ageben Semdegi TanamimdevrobiT: 

1. dgeba sawarmoo ciklis yvela ZiriTadi da 

damxmare operaciis sia; 

2. calkeuli samuSaoebis Sesrulebaze tarde-

ba qronometraJuli dakvirvebani maTSi dakavebuli 

muSebis ricxvisa da yvela samuSaos Sesrulebis 

xangrZlivobis Semcirebis gaTvaliswinebiT. anali-

zis safuZvelze ganisazRvreba TiToeuli samuSaos 

Sesrulebis saSualo xangrZlivoba, masSi dakavebu-

li muSebis ricxvis mixedviT. 

3. aigeba qseluri grafiki garkveuli raode-

nobis ciklebis Sesasruleblad mocemuli drois 

ganmavlobaSi; 

4. iangariSeba qseluri grafiki misi damTav-

rebis direqtiuli vadiT, romelic jeradia moce-

muli drois periodis (cvlis, dRe-Ramis); 

5. qseluri grafiki optimizirdeba droisa da 

SromiTi resursebis mixedviT misi parametrebis 

mocemul moTxovnebTan dasaaxloeblad. SromiTi 

resursebis mixedviT qseluri grafikis optimiza-

ciis dros dasawyisSi samuSaoebis saerTo Sroma-

tevadobidan da sawarmoo ciklis Sesrulebis 

vadidan gamomdinare, ganisazRvreba brigadis Semad-

genloba formuliT: 

T
iN ωΣ

=br , 
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sadac iωΣ  aris qselur grafikSi CarTuli samuSao-

ebis saerTo  Sromatevadoba; 

 T _ sawarmoo ciklis damTavrebis vada, wT; 

6. warmoeba muSebis ganawileba maTze garkveu-

li samuSao procesebis mudmivi ganpirovnebiT; 

7. samuSaoebis organizaciisaTvis dgeba qselu-

ri grafikis instruqcia, romelSic dawvrilebiT 

aiwereba TiToeul muSaze ganpirovnebuli sawarmoo 

ciklis samuSaoebi da maTi Sesrulenis Tanmim-

devroba. 

ganvixiloT sawmendi ubnis muSaobis dagegmvi-

sas qseluri grafikis gamoyeneba Saxtze, sadac 

muSaobda kompleqsi gadamRob-Semkavebeli tipis 

samagriT. 

lavis muSaobis qseluri modelis agebas iwye-

ben im samuSaoebis Tanamimdevrobis dadgeniT, 

romelsac asruleben erTsa da imave muSaobis 

ciklis dawyebidan damTavrebamde. amisaTvis 

TiToeuli profesiis mixedviT adgenen samuSaoebis 

Tanamimdevrul sias, romelic unda Seasrulos 

brigadis TiToeulma wevrma (an brigadis rgolma) 

ciklis dawyebidan damTavrebamde. cikluri muSaoba 

xasiaTdeba moculobiT da drois SefardebiT wu-

TebSi. muSaobis xangrZlivoba ganisazRvreba ori Se-

fardebidan _ minimaluridan da maqsimaluridan, ro-

melic ganisazRvreba qronometraJuli dakvirvebebis 

Sedegebis analizis mixedviT. profesiebis mixedviT 

samuSaoebis siis Sedgenisa da Sefasebis dadgenis 

Semdeg iRebs e. w. samuSaoebis saresurso Tanamimdev-

robas. Tu ori an ramdenime samuSaos Sesrulebaze 

daxarjuli resursebi Tanatolia, maSin erT-erTi 
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maTganis damTavrebis dro warmoadgens meorisaTvis 

dasawyiss. 

resursul-teqnologiur Tanamimdevrobaze ga-

dasvlisaTvis adgenen yvela samuSaos Soris kav-

Sirs, nomraven maT da sazRvraven qseluri modelis 

parametrebs. 

 

14. miwisqveSa transportis procesebi 

14.1. zogadi debulebebi 

 

naxSiris Saxtis miwisqveSa transporti warmo-

adgens rTulad ganStoebul sistemas, romelmac un-

da Seasrulos Semdegi satransporto samuSaoebi: 

_ sawmendi sangrevebidan  naxSiris gadazidva 

Wauris ezomde an Saxtis zedapiramde (daxrili Wa-

uris SemTxvevaSi); 

_ mosamzadebeli gvirabebis sangrevebidan nax-

Siris, fuWi qanis an samTo masis transportireba ma-

Raros ezomde an Saxtis zedapiramde (sawmendi san-

grevebidan amoRebuli naxSirisgan maTi calke tran-

sportirebis dros) an gadatvirTvis adgilamde, sa-

idanac sawmendi sangrevebidan gamotanil naxSirTan 

erTad transportirdeba; 

_ masalebisa da mowyobilobebis transporti-

reba Wauris ezodan sawmend da mosamzadebel san-

grevebamde an SaxtSi ama Tu im samuSaoTa Sesrule-

bis adgilamde, agreTve ukumimarTulebiT; 

_ xalxis gadayvana samuSao adgilamde da ukan 

gadmoyvana; 

252 
 



_ amosavsebi masalebis gadazidva SaxtSi misi 

miRebis an SaxtSi damzadebis adgilidan savsebi 

samuSaoebis warmoebis adgilamde. 

sawmendi sangrevebidan naxSiris transporti-

rebas uwodeben ZiriTad transports, xolo sat-

ransporto sistemis danarCen teqnologiur elemen-

tebs aerTianeben erT cnebaSi damxmare transportis 

saxelwodebiT. 

ZiriTadi da damxmare transportis saSua-

lebaTa satransporto gvirabebis qselTan Sexameba 

gansazRvravs miwisqveSa transportis teqnologiur 

sqemas. 

miwisqveSa transportis mTliani (anu saerTo) 

teqnologiuri sqema moicavs yvela saxis tvirTis 

gadazidvis gzebs rogorc pirdapiri (sawmendi da 

mosamzadebeli sangrevebidan an sxvadasxva saxis 

samuSao adgilidan Wauris ezomde), ise  ukumimar-

TulebiT. 

horizontalur, daxril da vertikalur gvira-

bebSi moTavsebul satransporto saSualebaTa 

mowyobilobaTa erTobliobas, romelic ganlagebu-

lia amosaRebi panelis an sarTulis amosaRebi ubnis 

farglebSi (garda lavidan gamozidvis saSuale-

bebisa), saubne transporti ewodeba. 

mTavar horizontalur da kapitalur daxril  

gvirabebSi moTavsebul satransporto saSualebaTa 

da mowyobilobaTa erTobliobas, romelic gankuTv-

nilia maTSi yvela saxis tvirTis transportire-

bisaTvis amosaReb ubnebsa da Wauris ezos Soris 

(daxrili Wauris SemTxvevaSi Saxtis zedapira 

Soris) ewodeba magistraluri transporti. 
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saerTo saSaxto transportis mravalgvari sqe-

mebi SeiZleba davyoT or jgufad: erTi saxis tran-

sportis da kombinirebuli sqemebi. erTi saxis tran-

sportis sqemis dros sawmendi sangrevidan gamotani-

li naxSiri saubne da magistralur gvirabebSi tran-

sportirdeba lokomotivebiT (umetesad gamoiyeneba 

cicabo fenebis dammuSavebel Saxtebze), konveiereb-

iT (e. w. mTliani konveierizaciis Saxtebze) an hid-

rotransportiT (hidroSaxtebze). 

kombinirebuls miekuTvneba yvela danarCeni 

sqema. magaliTad, ubnebze sakonveiero transporti 

da magistralur gvirabebSi _ salokomotivo tran-

sporti; saubne da magistralur horizontalur gvi-

rabebSi _ sakonveiero transporti. kombinirebul 

sqemebs, roca daxril gvirabebSi naxSiri trans-

portirdeba vagonetebiT bagiris saSualebiT, uwod-

eben safexurovans. transportis safexurovani sqeme-

bi naklebadaa gavrcelebuli, radganac teqnolo-

giurad isini arasrulyofilia. 

satransporto teqnologiur sqemebs maTi 

proeqtirebis, gaangariSebis an analizis dros 

gamoxataven ori saxiT: grafikulad da struqtu-

ruli formulebis saSualebiT. satransporto sqema 

ufro TvalnaTliv warmodgenas iZleva misi 

grafikulad gamosaxvis dros. aseT SemTxvevaSi 

satransporto saSualebebs da nagebobebs aCveneben 

pirobiTi aRniSvnebiT masStabSi Sesrulebuli 

gvirabebis gegmaze an zogjer umasStabo sqemaze.  

sqemis detalizacia damokidebulia mis daniSnule-

baze, sqemaze SeiZleba vaCvenoT gvirabis sigrZe 

(calkeuli konveierebis  sigrZe); satransporto 

254 
 



saSualebebis tipebi: damtvirTav, gadamtvirTav da 

Semcvlel punqtebSi dadgmuli mowyobilobani. sqema 

SeiZleba gamosaxavdes agreTve  Saxtis transportis  

marto erT romelime  nawils _ ubans, frTas, 

horizonts. 

struqturuli formulebi ar iZleva iseT 

TvalnaTliv warmodgenas, rogorc grafikuli sqeme-

bi. amis miuxedavad, struqturul formulebs zog-

jer iyeneben saSaxto transportis teqnikur-ekonom-

ikuri analizis gasamartiveblad. isini SeiZleba ag-

reTve gamoviyenoT eleqtronuli manqanebiT marTvis 

avtomatizebul Saxtebze sainformacio–programuli 

rukebis Sesadgenad. 

 

 

15.2. saubne transporti 

 

damuSavebis teqnologiis srulyofam, maRal-

mwarmoebluri meqanizebuli kompleqsebisa da ran-

duli danadgarebis danergvam mniSvnelovnad gazar-

da sawmend sangrevebze datvirTva, aman ki Tavi-

seburad ganapiroba naxSiris transportirebisaTvis 

konveierebis farTod gamoyeneba.  

saubne gvirabebSi iyeneben xvetia, lentur da 

firfitovan konveierebs. yvelaze srulyofili, 

saimedo da momsaxurebaSi araSromatevadia lenturi 

konveierebi. amJamad iyeneben axali tipis kentur 

konveierebs, romelTa lentis sigane 800 da 1000 mm 

Seadgens. amas garda, xmarebaSia rigi moZvelebuli 

konveierebi 700 mm lentis siganiT da 900 mm lentis 

siganiT. 
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saubne gvirabebisaTvis gankuTvnili Tanamedro-

ve lenturi konveierebis sigrZe aRemateba 1000 metrs 

(maTi saaTuri mwarmoebluroba 800 mm-iani siganis  

lentis dros aRwevs 200-350 tonas, xolo 1000 mm-iani 

siganis lentis dros _ 450 tonas). daqanebiT 

(aRmavlobiT) ganlagebuli grZeli svetebiT damuSa-

vebis sistemis dros gamoyenebuli gansakuTrebiT 

mZlavri konveierebis sigrZe 3000 metramdea, xolo 

saaTuri mwarmoebluroba _ 800 tonamde. es 

saSualebas iZleva svetis mTel sigrZeze gamovi-

yenoT mxolod erTi konveieri. amis miuxedavad 

umravles SemTxvevaSi gvirabebis gamrudebis gamo 

aseTi didi sigrZis konveierebis gamoyeneba SeuZle-

belia. amitom maTi saSualo sigrZe daaxloebiT 300 

metrs Seadgens. 

gvirabebis didi gamrudebis dros mizanSewo-

nilia Runvadi firfitovani konveierebis gamoyeneba, 

magram msubuqi dasaSleli Runvadi firfitovani 

konveierebis uqonlobis gamo aseT SemTxvevaSi 

saSualo datvirTvis sangrevebSi samuSaod praqti-

kaSi iyeneben xvetia konveierebis jaWvs. 

xvetia konveierebs iyeneben agreTve lavis 

konveieridan Strekis konveierze  naxSiris gadat-

virTvis kvanZebSi. amasTan, lavis win wawevasTan 

erTad maT amokleben. xvetia konveieris damoklebis 

samuSaoebis Sromatevadoba sakmaod didia da Sead-

gens 2,5-4,5 kac-saaTs. Sromis sakmaod did xarjebs 

moiTxovs agreTve maTi demontaJi da montaJi (TveSi 

30 kac/sT-ze mets). 

ufro srulyofilad iTvleba lavis StrekTan 

SuRlebis kvanZis mowyoba wamosacmeli gadamtvirTa-
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vebiT, romelTac naxSiri uSualod miewodeba 

lenturi konveieriT, an gadamtvirTavis kompleqsSi 

momuSave teleskopuri konveierebiT. damtvirTavis an 

teleskopuri konveierebis gamoyenebis dros sakon-

veiero xazis damoklebis samuSaoebis Sromatevadoba 

mcirdeba 3-4-jer. 

teleskopuri konveieri warmoadgens naxevrad 

stacionarul danadgars da Sedgeba sigrZeze dasa-

moklebeli lenturi da kudis xvetia (ucvleli 

sigrZis) nawilebisagan. igi uzrunvelyofs sakonvei-

ero xazis damoklebis procesebis maqsimalur meqa-

nizacias. lenturi konveieris wina nawilSi ganlage-

buli teleskopuri mowyobiloba specialuri amZra-

viT uzrunvelyofs lentis avtomatur damoklebas, 

misi saWiro saangariSo daWimulobis SenarCunebas 

da lentis CamonaWeris mocilebis meqanizacias. kon-

veieris kudis nawili, romelic misi sworxazobrivi 

moZraobis SesanarCuneblad dadgmulia relsian 

gzaze, Seicavs lenturi nawilis kudis dols, gada-

satvirT mowyobilobas, xvetia gadamtvirTavs, 

energomatareblis urikebs da gadamaadgilebels. 

aseTi konstruqciuli Sesrulebis gamo sangrevis 

konveieridan gadatvirTvis simaRle mcire gamodis 

da SesaZlebelia SeuRlebis meqanizebuli samagris 

optimaluri gamoyeneba. 

14.1 naxazze naCvenebia 1ЛТ100 konveieriT tran-
sportirebis sqema sabremsbergo velSi daqanebiT 

calmagi lavebiT sarTulis damuSavebis dros 

sangrevze dRe-RameSi 2000 tonamde datvirTvisas. 

lavis konveieridan Strekis konveierze naxSi-

ris gadatvirTvis adgilebSi specialuri xvetia 
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konveierebis gamoyeneba dasaSvebia mxolod Semdeg 

pirobebSi: lavasa da Streks Soris mTelanebis 

arsebobisas; Runvadi firfitovani konveierebiT 

mowyobil arasworxazobriv sakonveiero gvirabebis 

ubnebze; mZime samTo-teqnikuri pirobebis ubnebze an 

didi daxris gvirabebSi, sadac teleskopuri konvei-

erebis an wamosacmeli gadamtvirTavebis gamoyeneba 

garTulebuli an saerTod SeuZlebelia. 

 

 
 

nax. 14.1. transportis teqnologiuri sqema amosaReb 
ubanze svetis daqanebiT damuSavebisas calmagi laviT 

 

mosamzadebeli gvirabebis sangrevebida konvei-

erizebul ubnebze samTo masis transportirebis 

xerxis SerCevis dros aucilebelia sangrevis saxis 
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(naxSirSi, Sereuli _ naxSirisa da fuWi qanis 

gazidviT, Sereuli _ fuWi qanis vsebaze  gamoyene-

biT da mxolod naxSiris gazidviT) da im transpor-

tis gaTvaliswineba, romelic gamoiyeneba gvirabSi 

misi eqspluataciis periodSi (sakonveiero, sael-

mavlo). 

iseT SemTxvevebSi, roca mosamzadebeli gvira-

bebis sangrevebidan modis mxolod naxSiri (naxSi-

ris sangrevi an Sereuli fuWi qanis ubeSi moTav-

sebiT) an samTo masa fuWi qanis umniSvnelo Sem-

cvelobiT, rekomendebulia konveieruli transpor-

tis gamoyeneba naxSiris Semdgomi gadatvirTviT 

sawmendi sangrevebidan naxSiris gamomtan sakon-

veiero xazze. 

konveierizebuli saubne transportis dros 

xalxis gadasayvanad, agreTve fuWi qanisa da damxma-

re tvirTebis horizontalur gvirabebSi gadasa-

zidad iyeneben lokomotivebs (feTqebausafrTxo 

akumulatoruli elmavlebi, hidromatareblebi), xo-

lo daxril gvirabebSi _ jalambrebis boloiani 

bagiriT. aseTi transportis arsebiTi naklia misi 

maRali Sromatevadoba da sami daxrili gvirabis 

erTdroulad gamoyenebis aucilebloba (sakonvei-

ero, tvirTisaTvis da xalxisaTvis bagiruli zidva). 

es naklovanebebi Tavidan aris acilebuli bagiruli 

weviT monorelsuri gzebis gamoyenebis dros. 

saubne gvirabebSi xalxis gadasayvanad iyeneben 

agreTve monobagiris savarZlian gzebs. 

rig SemTxvevaSi xalxis gadayvana dasaSvebia 

specialurad gadakeTebuli lenturi konveierebiT. 

saubne qanobisaTvis uSveben agreTve specialur 
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saxalxo-satvirTo lentur konveierebs 2ЛЛ100, 
romelsac xalxi gadahyavs orive mimarTulebiT _ 

lentis zeda StoTi zeviT, xolo qveda StoTi _ 

qveviT (nax. 14.2). 

 
nax. 14.2. transportis teqnologiuri sqema 

konveierizebul or daxrilgvirabian saqanobe panelSi 
 

gvirabebis 60-mde (perspeqtivaSi 200-mde) daxris 

dros damxmare transportis saxiT SeiZleba gamo-

viyenoT saxalxo-satvirTo bagiris gzebi. monorel-

sebiani gzebisagan gansxvavebiT, romliTac SeiZleba 

gadavzidoT mxolod 4-6 tonamde mowyobilobebis 

kvanZebi, gzebs SeuZliaT gadazidon 10-15 tonamde 

masis tvirTebi, rac gansakuTrebiT mniSvnelovania 
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kompleqsebisa da gamyvani kombainebis montaJis 

dros. 

konveierizebuli saubne transportis gamoyene-

bis are SezRudulia konveierebis teqnikuri SesaZ-

leblobebiT _ Cveulebrivi konstruqciis lentur 

da firfitovan konveierebs SeuZliaT naxSiris 

transportireba gvirabebSi, romelTa daxra ar 

aRemateba 16-180-s. didi daxris dros iyeneben 

skipebiT an (mcire tvirTnakadebis dros) vago-

netebiT zidvas. 20-250-ze meti daxris bremsbergSi da 

gezenkebSi naxSiri transportirdeba TviTgorebiT. 

amasTan, saWiroa naxSiris vardnis siCqaris Sesam-

cireblad da misi daqucmacebis Tavidan asacileb-

lad specialuri zomebis miReba (magaliTad, 

spiraluri saSvebis mowyoba). 

amJamad iqmneba specialuri konstruqciis kon-

veierebi, romlebic gankuTvnilia didi daxris 

gvirabebSi gamosayeneblad. konveieri ЗЛН80 uzrun-
velyofs dRe-RameSi 500-600 t naxSiris transpor-

tirebas 25-270-mde daxris saubne qanobebSi. am 

konveiers aqvs SedarebiT dabali simZlavre (200 

kvt), amitom misi gamoyenebis  are mcirea. amJamad 

dawyebulia am konveieris bazaze ufro didi 

simZlavris (1000 kvt-mde) da 400-600 t saaTuri mwar-

moeblurobis konveieris Seqmnis samuSaoebi 25-350-

mde daxris gvirabebSi gamosayeneblad (250 daRmar-

Tze da 350-mde aRmarTze). 

damreci fenebis dammuSavel Saxtebze sarelso 

transports amosaRebi ubnis farglebSi sawmendi 

sangrevebidan naxSiris transportirebisaTvis iSvia-

Tad iyeneben; mas umetesad iyeneben sasarTule da 
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iarusul StrekebSi naxSiris transportirebisaTvis, 

roca am gvirabebis sigrZe aRemateba 1,5 km-s, mniSv-

nelovnad gamrudebulia da sangrevze datvirTva 

mcirea. 

ubani, rogorc transportis sqemis struqtu-

ruli nawili, cicabo fenebze faqturad ar 

arsebobs (Tumca safene  Strekebs, romlebzec 

mowyobilia sangrevebis damtvirTavi punqtebi, zog-

jer uwodeben saubnes), amitom cicabo fenebis 

dammuSavebel Saxtze satransporto procesebi gani-

xileba ganyofilebaSi `magistraluri transporti~.   

 

14.3. magistraluri transporti 

 

Saxtebis mTavar horizontalur gvirabebSi 

naxSiris, qanisa da damxmare tvirTis transpor-

tirebisaTvis umetesad iyeneben salokomotivo 

relsian transports. es aixsneba am transportiT 

sargeblobis dros SedarebiT dabali xvedriTi, 

kapitaluri da saeqspluatacio danaxarjebiT, nebis-

mieri tvirTis gadazidvis SesaZleblobiT da rel-

siani transportis teqnologiuri moqnilobiT, rac 

metad mniSvnelovania samTo samuSaoebis didi 

daqsaqsvis dros. 

relsiani transportis naklovanebebia: 1. muSa-

obis mkacri riTmulobis uzrunvelyofis siZnele 

da, maSasadame, dabali saeqspluatacio saimedooba, 

2. maRali Sromatevadoba. 

relsiani transportis moZrav SedgenilobaSi 

Sedis  0,8-dan 5,6 m3 tevadobis sxvadasxva tipzomis 

vagonetebi, romelTa umravlesoba yruZariania, xo-
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lo nawili _ fskeridan gansatvirTi. moZravi Sedge-

nilobis gaumjobesebis mTavar mimarTulebas war-

moadgens vagonetebis tipzomebis Semcireba, seqciur 

matareblebsa da fskeridan gasaclel (ВДК-2,5 da 
ВДК-1,5) vagonetebze gadasvla, xolo iq, sadac es 

SeuZlebelia, BT tipis fskeridan gasacleli unifi-

cirebuli vagonetebis gamoyeneba. 

 
nax. 14.3. transportis sqema horizontaluri fenebis 

Semcvel Saxtze: 
1. xvetia konveieri lavaSi; 2. xvetia konveieri Semkreb 
StrekSi; 3. lenturi konveieri; 4. elmavali; 5. vagoneti; 6. 
bortuli Streki; 7. sapanele sazidi Streki; 8. mTavari 

sazidi Streki; 9. mTavari Wauri; 10. damxmare Wauri 
 

xalxis gadasayvanad iyeneben specialur saxal-

xo vagonetebs. amasTan, daxrili gvirabebisaTvis 

gankuTvnili vagonetebi aRiWurveba specialuri 

saparaSuto mowyobilobiT, romelic Sedgenilobas 

amuxruWebs gawyvetis SemTxvevaSi. damxmare tvirTis 

gadasazidad iyeneben Cveulebriv vagonetebs an pla-
tformebs. magistralurrelsiani teqnologiuri sqe-
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mebi metad mravalgvaria da mniSvnelovnad gani-

sazRvreba fenebis ganlagebis pirobebiTa da 

ricxviT. 
transportis sqemebi metad martivia iseT Sax-

tebze, romlebic amuSaveben erT horizontalur 

fenas. Cveulebriv, naxSiri ukve sapanelo StrekSi 

lenturi konveieriT itvirTeba vagonetebSi da rad-

ganac Saxtze daxrili gvirabebi ar aris, Sedge-

niloba elmavliT transportirdeba Wauris ezomde 

misi xelaxali Sedgenis gareSe (nax. 14.3). 

magistraluri relsiani transportis sqemebi 

metad rTulia damrec fenaTa wyebis dammuSavebel 

Saxtebze, radgan aseT SemTxvevaSi aucilebeli 

xdeba naxSiris gadazidva daxrili an vertikaluri 

gvirabebiT Wauris ezos horizontamde da damxmare 

tvirTis imave da ukumimarTulebiT transportireba. 

horizontebs Soris daxril gvirabebSi (kapi-

talur qanobebSi da bremsbergebSi), rogorc wesi, 

naxSiri transportirdeba lenturi konveierebiT, da 

daxra amis saSualebas iZleva, an skipebiT. zogjer 

mcire tvirTnakadebis dros jer kidev iyeneben 

vagonetebis bagiriT zidvas (erTboloiani an usas-

rulo bagiriT), e.i. transportis safexurovan sqemas.  

horizonts Soris daxril gvirabebSi xalxis 

gadayvana da damxmare tvirTis transportireba, 

rogorc wesi, xorcieldeba erTboloiani bagiruli 

zidvis vagonetebiT. 

iSviaT SemTxvevaSi, xalxis gadasayvanad iyene-

ben specialurad mowyobil lentur konveierebs da 

monobagirul savarZlebian gzebs. 
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cicabo fenebis dammuSavebel Saxtebze konveie-

rebis gamoyenebas zRudavs: samTo samuSaoebis gab-

neva, dabali datvirTvebi sangrevze (200-400 t dRe-

RameSi), safene Strebis gamrudeba, ramdenime markis 

naxSiris amoRebis aucilebloba. amitom aseT Sax-

tebze iyeneben mxolod relsian transports, erT-

rgoluri saelmavlo zidviT. datvirTav punqtebsa 

da maRaros ezos Soris Sedgenilobebi moZraoben 

Sualedi gadaformirebis gareSe. gadasazidi tvir-

Tis umetesi nawili (naxSiri, fuWi qani da damxmare 

tvirTi) transportirdeba ZiriTadi horizontis 

gvirabebSi, xolo mowyobilobebis nawili, agreTve 

amosavsebi masala, saventilacio an zemdebare sazid 

horizontebSi. 

vinaidan cicabo fenebis dammuSavebeli Saxtebi, 

rogorc wesi, airisa da mtvris mxriv saSiSia, maTSi 

zidvis ZiriTad xerxs warmoadgens sazid horizon-

tze gazrdili saimedoobis akumulatoruli elmav-

lebi 8-10 t CaWidebis masiT, xolo saventilacio 

horizontze – gazrdili saimedoobis feTqeba-

usafrTxo akumulatoruli elmavlebi 5 t CaWidebis 

masiT da hidromavlebiT. 

maRalmwarmoebluri amomRebi teqnikis Seqmnisa 

da danergvis, agreTve sawmend sangrevze datvirTvis 

gazrdis gamo uaxloes momavalSi cicabo fenebze 

erTrgolian salokomotivo zidvasTan SedarebiT 

ufro efeqturi gaxdeba orrgoliani magistralur-

Semkrebi salokomotivo zidvis an kombinirebuli 

sqemis gamoyeneba. kombinirebuli sqemis dros dam-

tvirTav punqtamde naxSiri safeno StrekebSi 

transportirdeba lenturi an firfitovani konveie-
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rebiT (gansakuTrebiT daaxloebuli fenebis damuSa-

vebis dros), xolo magistralur gvirabebSi _ 

relsiani transportiT. aRniSnulis orive sqemis 

upiratesobas warmoadgens magistraluri transpor-

tis mZime lokomotivebiT momsaxurebis SesaZleb-

loba, romelTa gamoyeneba erTrgoliani zidvis 

dros SeuZlebelia safene gvirabebis mcire ganiv-

kveTis gamo. 

cicabo fenebis dammuSavebeli SaxtebisaTvis 

didi mniSvneloba aqvs amosavsebi masalis miwodebis 

racionalizacias. mis transportirebaSi axal mimar-

Tulebas warmoadgens furfitovani Runvadi konveie-

rebis bazaze Seqmnili sakonveiero matareblebis 

gamoyeneba, agreTve e. w. transportis `estafeturi~ 

saSualebebi _ stacionaruli amZravebiT (friqciuli 

an magnituri), relsebze moZravi vagonetebis 

Sedgenilobebi, romelTa Soris manZili ramdenadme 

naklebia Sedgenilobis sigrZeze. Sedgeniloba erTi 

amZravidan meores gadaecema estafetis msgavsad. 

transportis sistemebis saimedoobis amaRlebaSi 

xarisxobriv naxtoms aRweven mTavari gvirabebis 

konveierizaciiT. am mizniT miwisqveSa daxrili da 

horizontaluri gvirabebisaTvis samrewvelo qarxne-

bi ukve amzadeben lentur konveierebs (1Лу100, 1Л100, 
1Лу120, 2Лу120) 1000 da 1200 mm siganis lentebiTa da 

1500 tonamde saaTuri mwarmoeblurobiT, Runvad 

firfitovan konveierebs (П65) 250-300 tona saaTuri 
mwarmoeblurobiT. amis garda, mimdinareobs samu-

Saoebi 1600 mm siganis lentisa da 3000 tonamde 

saaTuri mwarmoeblurobis lenturi konveieris 

Sesaqmnelad. 
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mTavari gvirabebis konveierizacia imitim ferx-

deba, rom igi moiTxovs trasis sworxazobriobas 

did manZilze da, maSasadame, arsebuli satran-

sporto gvirabebis mniSvnelovan rekonstruqcias. 

Semaferxebel faqtorebs SeiZleba miekuTvnos 

agreTve konveierebis maRali Rirebuleba, rac mis 

gamoyenebas racionalurs xdis mxolod didi tvirT-

nakadebis dros. amas garda, sakonveiero gvirabebis 

cvalebadi profili vertikalur sibrtyeSi, Cveu-

lebriv, savele gvirabebisTvisac ki aZnelebs SaxtSi 

xalxis gadayvanisa da damxmare tvirTis gadazidvis 

organizacias, radgan 0,05-ze meti qanobis gvirabebSi 

salokomotivo transporti ar gamoiyeneba. 

konveierizebuli axali Saxtis proeqtebi, 

rogorc wesi, iangariSeba damxmare transportis 

saSualebebis gamoyenebis gaTvaliswinebiT Semdegi 

sqemebis dros: 

_ mTavar gvirabebSi _ satvirvo-saxalxo TviTma-

vali vagonetebi 3 t tvirTamweobiT (an 12 kaci), 

misabmeli platformebiT, saubne gvirabebSi _ aseTi-

ve vagonetebi an monorelsiani gzebi bagiruli 

weviT; 

_ mTavar gvirabebSi _ dizelis monorelsiani 

lokomotivebi tvirTamweobiT 7 tonamde, saubne gvi-

rabebSi _ igive lokomotivebi 7 an 5 tona tvirT-

amweobiT an monorelsiani gzebi bagiruli weviT; 

_ sakonveiero gvirabebis momsaxurebisaTvis _ 

msubuqi TviTmavali vagonetebi 1,5 tvirTamweobiT an 

dizelis  monorelsiani lokomotivebi. 

monorelsiani gzebis moZravi Sedgeniloba da 

TviTmavali vagonetebi aRWurvilia konteinerebis 
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damtvirTav-ganmtvirTavi samarjvebiT, rac mkveTrad 

amcirebs xeliT SromasTan dakavSirebul xarjebs. 

daxrili WaurebiT gaxsnil Saxtebze magistra-

luri transportis ukanasknel rgols warmoadgens  

konveieruli aweva. 

konveieruli aweva aRiWurveba lenturi konveie-

riT, romelTa lentis sigane Seadgens 900 (Zvel 

Saxtebze). 1000 da 1200 milimetrs. 

Tanamedrove mZlavr konveierebze amZravi 

sadgurebis kvanZebis masa aRwevs aTeul tonamde. 

aseTi kvanZebis CasaSvebad daxrili Wauri aRWur-

vilia didi tvirTamweobis amwevi jalambrebiT. Tuki 

aweva aRWurvilia erTi konveieriT, romlis amZravi 

ganlagebulia zedapirze, Waurisa da konveieris 

dgaris momsaxurebisaTvis (dgaris SemowmebisaTvis, 

samagris gorgolaWebis SecvlisaTvis da a. S.) 

sakmarisia, magaliTad, monorelsuri gzebi. 

amJamad daxrili Waurebis siRrme aRwevs 400-600 

metramde, magram sakonveiero aweva proeqtirdeba 800-

1000 m siRrmidan. Rrma horizontebidan konveieruli 

aweva gansakuTrebiT efeqturia Zlier didi 

tvirTnakadebis dros _ dRe-RameSi 10-20 aTasi tona 

naxSiri an samTo masa. aseTi mowyobiloba eqnebaT 

axal lentur konveierebs 2Лу160 (1600 mm siganis 

lentiTa da 2500 kvt-mde simZlavriT) da 5Лу200 (2000 
mm siganis lentiTa da 10000 kvt-mde simZlavriT). 

Cveulebriv, daxrili sakonveiero aweviT aRWurvil 

Saxtebze fuWi qanisa da damxmare tvirTis Catan-

amotanisaTvis da xalxis Cayvan-amoyvanisaTvis iyene-

ben damxmare sagale Waurs, magram perspeqtiviT, 

mZlavri TviTmavali vagonetebisa da monorelsiani 
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lokomotivebis Seqmnis Semdeg SeiZleba mizanSewo-

nili aRmoCndes damxmare tvirTic daxril WaurSi 

gavataroT. 

 

15. mosamzadebeli gvirabebis Senaxvis 

procesebi 

15.1. zogadi debulebebi 

 

mosamzadebel gvirabebs Tavisi funqciebis Ses-

ruleba SeuZliaT, Tu maTi ganivkveTis farTobi 

Seesabameba saproeqtos da akmayofilebs usafr-

Txoebis wesebis moTxovnebs. 

Zabvebis zegavlenam SeiZleba gamoiwvios gvira-

bis irgvliv qanebis deformireba da damsxvreva, 

gvirabis ganivkveTis Secvla da samagris damtvreva. 

qanebis damsxvrevis, misi gvirabis sivrceSi gadaad-

gilebisa da samagris damtvrevis xarisxi damoki-

debulia sawmendi sangrevebisadmi gvirabis ganla-

gebaze. 

mosamzadebel gvirabebs SeuZliaT sawmendi 

samuSaoebis gavlena ganicadon sxvadasxva zonaSi 

(nax. 15.1). 

Tu gvirabebi mdebareobs sawmendi samuSaoebis 

adgilidan sayrdeni wnevis zonis zomebze met 

manZulze, es imas niSnavs, rom isini ganlagebulia 

sayrdeni wnevis gavlenis zonis miRma, Tu aRniSnuli 

manZili naklebia sayrdeni wnevis zonaze, maSin 

mosamzadebeli gvirabi xvdeba sawmendi sangrevis 

gavlenis zonaSi. 

sayrdeni wnevis zegavleniT intensificirdeba 

qanebis deformaciebi da misi gadaadgileba gvira-
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bisaken. deformaciis xasiaTi da daZvris sidide 

damokidebulia qanebis daZabuli mdgomareobis da 

fizikur-meqanikuri Tvisebebis ganmsazRvrel samTo-

geologiur da samTo-teqnikur faqtorebze. 

 
 

nax. 15.1. sayrdeni wnevis zonebis ganlagebis sqema: 
I. sawmendi sangrevis gavlenis zonis miRma; II. droebiTi 
sayrdeni wnevis gavlenis zona sawmendi sangrevis win; III. 

droebiTi sayrdeni wnevis gavlenis zona sawmendi 
sangrevis ukan; IV. damyarebuli sayrdeni wnevis zona 

sawmendi sangrevis ukan; V. ganmeorebuli droebiTi sayr-
deni wnevis zona sawmendi sangrevis win; VI. ganmeorebuli 
droebiTi sayrdeni wnevis zona sawmendi sangrevis ukan; 
VII.  ganmeorebuli damyarebuli sayrdeni wnevis zona 

 

deformirebuli Semcveli qanebis pirobebSi 

atareben gvirabebis dangrevis gamafrTxilebel 

specialur RonisZiebebs. amisaTvis gvirabebis sazR-

vrebs gareT SeiZleba davtovoT mTelanebi, amoviyva-

noT sayore zolebi an movawyoT specialuri xelov-

nuri gadaRobva (jargvlebi, betonis kedlebi da a. 

S.). es RonisZiebebi ewinaaRmdegeba Weris qanebis 

Camoqcevas da mniSvnelovan dawevas. maT gvirabebis 

dacvas uwodeben. 
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nax. 15.2. mosamzadebeli gvirabebis   

dacvis xerxebi: a_naxSiris masiviT; b. 
masiviT da mTelaniT; g. masiviT da 

sayore zoliT; d. mTelaniT da sayore 
zoliT; e. sayore zoliT da mTelaniT; 
v. masiviT da xelovnuri gadaRobviT; 
z. sayore zolebiT; T. masiviT da 
gamomuSavebuli sivrciT gvirabis 
meore mxridan; i. mTelanebiT; k. 

xelovnuri gadaRobviT 
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mosamzadebeli gvirabebi SeiZleba gaviyvanoT 

naxSiris masivSi, gamomuSavebuli sivrcisadmi `mij-

riT~ da gamomuSavebul sivrceSi (nax. 15.2). sayrdeni 

wnevis TiToeul zonaSi SeiZleba dacvis garkveuli 

xerxebis gamoyeneba. magaliTad, sawmendi sangrevis II 

(nax. 15.1) win droebiTi sayrdeni wnevis zonaSi 

gvirabebi, maTi dacvis mizniT, gahyavT naxSiris 

masivSi. III, IV, V zonebSi gvirabebs icaven masiviT 

da mTelaniT, masiviT da sayore zoliT, masiviT da 

ori sayore zoliT, masiviT da xelovnuri gadaRob-

viT, gvirabebis meore mxridan gamomuSavebuli siv-

rcis masiviT, xolo VI da VII zonebSi _ mTela-

nebiTa da sayore zoliT, ori sayore zoliT, ori 

mTelaniT, orive mxridan xelovnuri gadaRobviT.    

     miuxedavad amisa, dacvis es RonisZiebebi 

mTlianad ver uzrunvelyofs gvirabebis Senaxvasa 

da maTSi momuSave xalxis usafrTxoeba, radgan 

uSualod gvirabebTan axlos gamoricxuli ar aris 

deformaciebi da qanebis dangreva. amitom damatebiT 

iyeneben samagris sxvadasxva saxeebs da qanebis 

ganmtkicebis saSualebebs. Tu es RonisZiebebi 

dadebiT efeqts ar iZleva da gvirabis ganivkveTis 

farTobi usafrTxoebis wesebiT dasaSveb zomebze 

metad mcirdeba, saremonto samuSaoebs awarmoeben 

qanebis mongreviT. gvirabebis gamagrebisa da 

remontis, agreTve Semcveli qanebis ganmtkicebis 

RonisZiebebis kompleqss gvirabebis Senaxva ewodeba. 

gvirabebis saremonto samuSaoebis moculobisa 

da maTze daxarjuli Tanxebis Sesamcireblad iyene-

ben Semcveli qanebis masivSi Zabvebis Semcirebisa da 
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gvirabis irgvliv mdebare qanebis ganmtkicebis 

sxvadasxva xerxs. 

Zabvebis Semcireba SeiZleba: mocemuli samTo-

geologiuri pirobebisaTvis gvirabis dacvis racio-

naluri xerxis SerceviT; sawmendi sangrevis ukan 

gvirabebis gayvaniT; gvirabebis farTo svliT gayva-

niT; gvirabis gamomuSavebiT zevidan an qvevidan; 

gamomuSavebul sivrceze Camokidebuli qanis konso-

lebis xelovnuri damoklebiT (afeTqebis xerxiT) da 

sxva xerxebiT. 

gvirabis irgvliv qanebis ganmtkiceba xorciel-

deba sxvadasxva saxis CarCoiani samagrebis gamoyene-

biT, ankeruli samagrebiT, droebiTi gamaZlierebeli 

samagrebiT, qanSi Semkvreli nivTierebebis daWir-

xvniT. 

miuxedavad amisa, CamoTvlil zomebs ar SeuZ-

liaT gvirabis Weris qanebis, niadagisa da gverdebis 

daZvris SeCereba, ris gamoc aucilebeli xdeba 

damTmobi samagrebis gamoyeneba. 

sxvadasxva samTo-geologiur da samTo-teqnikur 

pirobebSi gvirabis irgvliv mdebare qanebis daZvris 

sidideebi sxvadasxvaa, zogjer isini arbeben amJamad 

yvelaze metad gavrcelebul kamarovani samagrebis 

damyolobas (samkvanZian kamarovan samagrSi _ 400 mm, 

xuTkvanZianSi _ 800 mm). aseT SemTxvevaSi kamarovani 

samagri deformirdeba da gvirabi moiTxovs remonts. 

gvirabis remontis moculobis Semcirebis erT-

erT ZiriTad xerxs warmoadgens maTi gayvana qanebis 

daZvris gaTvaliswinebiT. 
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16. haermtverairdinamikis procesebi 

16.1. maRaros haeri 

16.1.1. haeris Sedgenilobis cvalebadoba SaxtSi 

 

atmosferuli haeris miwisqveSa gvirabebSi 

gavlis dros icvleba misi fizikuri mdgomareoba 

(wneva, temperatura, tenianoba, simkvrive) da qimiuri 

Sedgeniloba, agreTve warmoebs gaWuWyianeba meqani-

kuri minarevebiT. 

haeris wneva izrdeba misi qveviT moZraobis 

dros da mcirdeba zeviT moZraobisas. maRaros 

haeris wnevis sidideze gavlenas axdens agreTve 

Saxtis ventilatorebis muSaoba. miwisqveSa gvira-

bebSi haeris Tburi mdgomareobis Tavisebureba 

mdgomareobs imaSi, rom erT mxriv, misi 

temperaturis dReRamuri da sezonuri ryevebi 

atmosferulTan SedarebiT mcirdeba, xolo meore 

mxriv, temperatura zedapiris saSualo wliurTan 

SedarebiT izrdeba. damuSavebis siRrmis gazrdiT 

haeris temperatura imatebs da Rrma SaxtebSi 300-mde 

aRwevs (sadac haeris gaciveba ar xdeba). Saxtis 

haeris tenianoba izrdeba. Saxtis haeris tenianoba 

izrdeba gvirabebSi miwisqveSa wylebis modenis gamo 

da calkeuli teqnologiuri procesebis Sesrulebis 

saSualod 80-90%-s Seadgens. 

SaxtSi warmoebuli fuWi qanisa da margi 

wiaRiseulis damsxvrevis procesebis gamo haeri 

meqanikuri minarevebiT miwisqveSa gvirabebSi ufro 

metad WuWyiandeba, vidre zedapirze. miwisqveSa 

gvirabebSi haeris moZraobis dros mis Sedgeni-

lobaSi iklebs Jangbadi, imatebs naxSirorJangi da 
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azoti; amis garda, Cndeba iseTi airebi, romelsac ar 

Seicavs atmosfero (meTani, naxSirJangi da sxv.). 

haers, romelic ganicdis garkveul cvlilebebs 

da avsebs miwisqveSa gvirabebs, ewodeba maRaros 

haeri. zedapiridan sangrevebamde haermimwodebel 

WaurSi zedapiridan moZrav haeris nakads ewodeba 

Camavali, xolo sangrevebidan haeramomtan Wauramde 

_ amomavali. 

maRaros haeris Sedgeniloba naxSirisa da 

fiqlebis Saxtebze mkacrad reglamentirebulia 

usafrTxoebis wesebiT. gvirabebSi, sadac imyofeba an 

SeiZleba imyofebodes xalxi, Jangbadis Semcveloba 

unda Seadgendes ara naklebs 20%-isa. naxSir-

orJangis Semcveloba ar unda aRematebodes: samuSao 

adgilebze da ubnebis amomaval WavlSi _ 0,5%-s, 

frTis, horizontis an Saxtis amomavali Wavlis 

gvirabebSi _ 0,75%-s. 

miwisqveSa moqmed gvirabebSi sawamlavi airebis 

Semcveloba ar unda aRematebodes: naxSirJangi CO _ 

0,0016%-s, azotis Jangeulebi  NO da N02 _ 0,00025%-s, 

gogirdovani anhidridi SO2 _ 0,00035%-s, gogird-

wyalbadi H2S _ 0,00066%-s.O 

 

16.1.2. naxSiris fenebis meTanSemcveloba 

 

naxSiris SaxtebSi yvelaze metad saSiSia meTa-

ni. is SeiZleba gamoiyos fenis gaSiSvlebuli zeda-

piridan, Semcveli qanebidan, mongreuli naxSiridan  

da gamomuSavebuli sivrcidan. 

qanebSi meTani imyofeba or mdgomareobaSi: 

Tavisufali da sorbirebuli (bmuli) saxiT. damu-
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Savebis Tanamedrove siRrmeebze meTanis ZiriTadi 

raodenoba (90%-mde) imyofeba sorbirebul mdgoma-

reobaSi. bunebriv pirobebSi naxSirisa da fuWi qanis 

erTeul masaSi erTeul moculobaSi arsebuli 

meTanis raodenobas ewodeba meTanSemcveloba (gan-

zomilebebiT m3/m3) om3/t. 

naxSiriani danaleqebis meTanSemcvelobis ganm-

sazRvreli ZiriTadi faqtorebia: naxSirebis meta-

morfizmis xarisxi, sorbcirebis unari, qanebis 

forianoba da airSeRwevadoba, ganlagebis siRrme, 

hidrogeologia da sabados naxSirgajerebuloba. 

naxSiris fenebis meTanSemcveloba izrdeba damu-

Savebis siRrmis zrdasTan erTad da Seswavlili 

siRrmeebis farglebSi 25-35 m3/t-s aRwevs. fuWi qane-

bis meTanSemcveloba aRwevs 4-6 m3/t-s. samTo samu-

Saoebis warmoebis dros qanebis daZabuli mdgo-

mareobis Secvlis gamo gvirabebis maxloblad 

sorbirebuli meTanis nawili gadadis Tavisufal 

mdgomareobaSi. 

gvirabebSi airgamoyofis donis raodenobrivi 

SefasebisaTvis SemoRebulia absoluturi da fardo-

biTi airsiuxvis cnebebi. 

absoluturi airsiuxve ewodeba meTanis 

raodenobas, romelic gamoiyofa SaxtSi garkveuli 

drois ganmavlobaSi. 

fardobiTi airsiuxve ewodeba meTanis raode-

nobas, romelic gamoiyofa dReRamuri mopovebis 1 

tonaze. 

miwisqveSa gvirabebis atmosferoSi meTanis Sem-

cveloba unda Seesabamebodes usafrTxoebis wesebiT 

naxSirisa da fiqlebis Saxtebze dadgenil normebs. 
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maTi dasaSvebi normebis gadaWarbebis SemTxvevaSi 

yvela samuSao unda Sewydes da gvirabi ganiavdes. 

 

16.1.3. maRaros mtveri 

 

maRaros atmosferoSi airebis garda didi rao-

denobiT gamoiyofa mtveri, romelic warmoiqmneba 

samTo samuSaoebis warmoebis dros fuWi qanisa da 

margi wiaRiseulis damsxvrevis Sedegad. adamianis 

organizmSi CasunTqul haerTan erTad mtvris 

moxvedram SeiZleba gamoiwvios filtvebis daavadeba. 

maRaros haerSi Sewonil mdgomareobaSi arsebuli 

naxSiris mtveri garkveul pirobebSi aalebis 

wyarosTan Sexebisas SeiZleba afeTqdes. naxSiris 

mtvris aalebis temperatura Seadgens 700-8000C. misi 
feTqebadobis qveda zRvari damokidebulia naxSiris 

Tvisebebze da haerSi meTanis arsebobaze. uairo 

atmosferoSi mtveri feTqdeba misi 20-200 g/m3 Semcve-

lobis dros, xolo haerSi 2,5% meTanis arsebobisas 

mtveri ukve SeiZleba afeTqdes misi 5 g/m3-mde 

damtverianebis dros. 

sanitarul-higienuri moTxovnebidan gamomdina-

re, sxvadasxva saxis mtvris zRvrulad dasaSvebi 

koncentraciebi dadgenilia Semdeg zonebSi (m/m3): 

mtveri, romelic Seicavs 70%-ze met Tavisufal 

SiO2-s _ 1; 
mtveri, romelic Seicavs 10-dan 70%-mde Tavi-

sufal SiO2-s _ 2; 
naxSiris mtveri, romelic Seicavs Tavisufal 

SiO2-s _ 4; 
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naxSiris mtveri, romelic ar Seicavs 

Tavisufal SiO2-s _ 10. 
naxSiris Saxtebze tardeba RonisZiebebis mTe-

li kompleqsi, romelic uzrunvelyofs: gvirabebis 

damtverianebis Semcirebas, samTo samuSaoebis war-

moebisas nakleb mtverwarmoqmnas, agreTve mtvris 

afeTqebebis Tavidan acilebasa da lokalizacias. 

 

16.1.4. haeris temperatura 

 

SaxtSi muSaobis normaluri pirobebis Sesaqmne-

lad didi mniSvneloba aqvs Tburi reJimis marTvas. 

zedapiridan sawmend sangrevebamde moZraobis dros 

saventilacio WavlSi ganuwyvetliv mimdinareobs 

Termodinamikuri procesebi, romelic iwvevs tenia-

nobisa da TboSemcvelobis zrdas. haeris tempera-

tura izrdeba haeris svetis wnevis zegavleniT 

saventilacio Wavlis SekumSvis, fuWi qanis masivi-

dan siTbos gamoyofis, gvirabebSi mimdinare sxva-

dasxva saxis egzoTermuli reaqciebis, meqanikuri 

muSaobis, mopovebuli margi wiaRiseulidan da 

Saxtis wylidan siTbos gacemisa da sxva faqtorebis 

moqmedebiT. maRaros haeris temperaturaze did 

gavlenas axdens SaxtSi miwodebuli haeris tempe-

ratura, romelic wlisa da dRe-Ramis ganmavlo-

baSic ki sakmaod did farglebSi icvleba. 

higienistebis gamokvlevebis monacemebiT, 280C-
ze maRali temperaturis dros meSaxteTa Sromis 

nayofiereba mcirdeba 30-40%-iT. dadgenilia agreTve, 

rom adamianTa gunebadganwyoba damokidebulia ara 

marto temperaturisagan, aramed temperaturis, sines-
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tisa da haeris moZraobis siCqares Soris Tanafar-

dobisagan. 

SaxtebSi muSaobis normaluri pirobebis Sesaq-

mnelad usafrTxoebis wesebiT temperatura da hae-

ris moZraobis siCqare reglamentirebulia. 

moqmed gvirabebSi, sadac xalxi mudmivad imyo-

feba, haeris siCqare da temperatura unda Seesa-

bamebodes 16.1 cxrilSi naCveneb normebs. 

                                                           

cxrili 16.1 

haeris 

moZraobis 

maqsimaluri 

siCqare, m/wm 

dasaSvebi temperatura (0C) 
fardobiTi sinestis dros, % 

60-75 76-90 90-ze meti 

0,25 24 23 22 

0,5 25 24 23 

1,0 26 25 24 

2,0 26 26 25 

 

SaxtebSi, sadac samTo-teqnikuri RonisZiebebiT 

normaluri Tburi pirobebi araa uzrunvelyofili, 

unda iyenebdnen haeris xelovnur gacivebas (kondici-

rebas). 

 

16.2. sawmendi gvirabebis ganiavebis procesi 

 

naxSiris SaxtebSi sawmendi sangrevi warmoad-

gens yvelaze intensiur sawarmoo saqmianobis ad-

gils. samTo samuSaoebis Sesrulebis dros margi wi-

aRiseulidan da fuWi qanidan gamoiyofa mavne aire-
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bi, xolo feTqebadi samuSaoebis Sedegad _ siTbo 

da maRaros mtveri. 

ganiavebis mTavari mizania gvirabebis uzrun-

velyofa adamianebis sasunTqavad saWiro raodenobis 

haeriT. amas garda, ganiavebis amocanaSi Sedis haer-

is sawmend sangrevSi gamoyofili mavne airebis gan-

zaveba da gamodevna, normaluri temperaturis reJi-

mis uzrunvelyofa da mtverSemcvelobis Semcireba 

dasaSveb zRvrebamde. 

ganiavebis efeqturoba mniSvnelovnadaa damoki-

debuli miRebuli ventilaciis sqemisagan, e.i. im gvi-

rabebis urTierTganlagebisagan, romlebic emsaxure-

ba SaxtSi sufTa haeris miwodebas da amomavali Wav-

lis amotanas. ventilaciis sqemebma unda uzrunvel-

yon miwodebuli haeris maqsimalurad gamoyeneba, ra-

sac aRweven haeris usargeblo gaparvis SemcirebiT, 

maregulirebeli mowyobilobebis ricxvis Semcire-

biT an misi mTlianad gamouyeneblobiT, miwodebuli 

haeris gamWuWyianebeli wyaroebis mospobiT, sangre-

vidan amomavali Wavlis uSualod im saventilacio 

gvirabebSi mimarTviT, sadac samuSaoebi ar warmoebs. 

sqemebi unda iyos saimedo da uzrunvelyofdes sa-

ventilacio parametrebis aucilebel kontrolsa da 

marTvas. 

 

16.2.1. ganiaveba grZel sawmend sangrevebSi                                 

naxSiris Cveulebrivi xerxebiT mopovebis dros 

 

ganxilul pirobebSi ganiaveba xorcieldeba sa-

erTosaSaxto depresiis xarjze. am dros haeris mi-

wodeba da arineba SeiZleba sxvadasxva sqemiT. yve-
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laze metad gavrcelebulia ganiavebis ukudeniTi 

sqema. am sqemis dros (nax. 16.1) sawmend sangrevSi hae-

ri miewodeba sazidi StrekiT da gamodis saventila-

cio StrekSi, amosaRebi velis pirdapiri svliT da-

muSavebis dros _ sangrevis ukan (nax. 17.1,a), xolo 

ukusvliT damuSavebis dros _ sangrevis win (nax. 

16.1,b), haeris nawili gaparvis saxiT sazidi Streki-

dan saventilacio StrekSi xvdeba gamomuSavebuli 

sivrciT. 

 
nax. 16.1. ubnis ganiaveba ukudeniTi sqemiT 

 

gaparvas uwodeben sufTa nakadidan amomaval 

WavlSi haeris iseT moZraobas, roca ar gaivlis 

misi moxmarebis adgilebs (sangrevs, kamerebs da a. 

S.). gaparvis sakompensaciod Saxts damatebiT awvdian 

haers, rac iwvevs ventilaciaze eleqtroenergiis 

xarjebis zrdas. gaparva gamomuSavebul sivrceSi 

SeiZleba ganisazRvros formuliT: 

            100%
Q

QQ
Q

s

sS.d

g

−
= , 
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sadac QS.d aris haeris raodenoba Strekis dasaw-

yisSi; 

    Qs _ lavamde mosuli haeris raodenoba. 

ganiavebis sidide damokidebulia Weris marTvis 

xerxze, Weris Tvisebebze, damuSavebis sistemebze, sa-

zidi Strekis zeviT da saventilacio Strekis qve-

viT mTelanebis arsebobaze, ganiavebis sqemebsa da 

saizolacio masalebis xarisxze. amosaRebi ubnebis 

gamomuSavebul sivrceSi gaparva Seadgens sangrevSi 

miwodebuli haeris raodenobis 10-30%-s. gaparva gan-

sakuTrebiT didia lavidan 50 metris manZilze. aq 

Camoqceuli Weris qanebis Seumkvrivebel zonaSi hae-

ri moZraobs kvadratul an masTan axlo kanonis Se-

sabamisad. ramdenadac metad vSordebiT lavas, imde-

nad metad mkvrivdeba gamomuSavebuli sivrce, moZra-

obis kanoni uaxlovdeba xazovans, gaparva mcirdeba 

da sangrevidan 500 metris manZilze igi praqtiku-

lad nulis toli xdeba. 

amJamad gamomuSavebul sivrceSi haeris gaparva 

normirdeba. gaparvis saSualo normebi Pg=Qg/Qs sxva-

dasxva damuSavebis sistemebis dros Seadgens: 

mTliani 1,05_1,50 

grZeli svetebis ganvrcobiT 1,10_1,40 

farebiT damuSaveba 1,70 

sveturi, daxrili SreebiT 

damuSavebisas 

1,35 

hidromeqanizaciiT damuSavebis sistema 1,40_2,00 
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gamomuSavebul sivrceSiairebis gamoyofis 

dros gaparva xels uwyobs airebis ganzavebas. mag-

ram am dros saventilacio StrekSi gamodis meTanis 

damatebiTi raodenoba. gamomuSavebul sivrceSi ga-

parvis Semcireba SeiZleba Weis marTvis xerxis Sec-

vliT (magaliTad, mTliani Camoqcevebidan vsebaze 

gadasvliT), mosazRvre Strekebis winaaRmdegobebis 

SecvliT, gamomuSavebul sivrceSi Strekebis gas-

wvriv saizolacio nagebobebis amoyvaniT. 

 
nax. 16.2. ubnis ganiavebis windeniTi sqema 

 

ukudeniTi ganiavebis sqemis Rirsebaa misi si-

martive, saimedooba, saventilacio mowyobilobebis 

ararseboba. ukudeniTi sqemis nakls pirdapiri 

svliT damuSavebis dros warmoadgens mniSvnelovani 

gaparvebi gamomuSavebul sivrceSi Strekebis didi 

sigrZisas, mosamzadebeli gvirabebis aerodinamikuri 

winaaRmdegobebis gazrda samagris deformirebis ga-

mo, amomavali Wavlis lavaSi moxvedra sawmendi san-

grevis winswrebuli sazidi Strekidan. 

ukudeniTi sqemis nakls ukusvliT damuSavebi-

sas warmoadgens airiani Saxtis pirobebSi meTanis 
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saSiSi koncentraciis dagrovebis SesaZlebloba la-

vis saventilacio StrekTan SeuRlebis adgilze. 

amomRebi ubnis windeniTi sqemiT ganiavebis 

dros (nax. 16.2) haeri miedineba sazidi StrekiT, ani-

avebs sangrevs da gadis saventilacio StrekSi, sa-

zid StrekSi gamavali haeri sangrevamde aRwevs ga-

parvis gareSe, rac uzrunvelyofs karg ganiavebas 

Strekis mniSvnelovani sigrZis drosac ki. Tu saven-

tilacio Streki mdebareobs lavis ukan (nax. 16.2,a), 

gaparva, rogorc wesi, mTlianad ixarjeba airis gan-

zavebaze gamomuSavebul sivrceSi da Semdeg sawmendi 

sangrevis gverdis avliT midis saventilacio Strek-

Si, ris gamoc lavaSi meTani saSiSi raodenobiT ar 

grovdeba. 

am mxriv ubnis windeniTi ganiavebis sqema, saven-

tilacio Wavlis sangrevis win gasvliT (nax. 16.2,b), 

naklebefeqturia, radgan lavis saventilacio Strek-

Tan SeuRlebis adgilze SeiZleba warmoiqmnes airis 

saSiSi dagroveba, ise, rogorc ukudeniTi sqemis 

dros. 
ramdenime amosaRebi ubnis erTdroulad damuSa-

vebisas uairo an umniSvnelo airsiuxvis SaxtebSi 

dasaSvebia sawmendi sangrevis mimdevrobiTi ganiave-

ba nakadis ganuaxleblad (nax. 16.3,b) da saventila-

cio nakadis ganaxlebiT (nax. 16.3,a). ukanasknel Sem-

TxvevaSi pirveli lavidan amomaval nakads zemdeba-

re lavaSi mosvlamde emateba sufTa haeri, romelic 

midis saqvesarTule StrekiT. mimdevrobiTi ganiaveb-

is nakls warmoadgens atmosferuli pirobebis gau-

areseba meore lavaSi.  usafrTxoebis wesebiT igi 

dasaSvebia im  pirobiT,  Tu  meore  lavis  gasaniaveb- 
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nax. 16.3. sawmendi sangrevis mimdevrobiTi                                             

ganiavebis sqemebi 
 

lad miwodebul haerSi meTanis koncentracia ar aR-

emateba 0,5%-s. 

 

16.3. naxSirSemcveli sizrqis degazaciis procesi 

16.3.1. zogadi debulebebi 

 

siRrmis zrdiTa da samTo samuSaoebis intensi-

fikaciiT naxSiris Saxtebis meTansiuxve bevr Sem-

TxvevaSi imdenad imatebs, rom gvirabebSi meTanis 

koncentraciis Semcireba dasaSveb normebamde marto 

ventilaciis xerxebiT SeuZlebeli xdeba. amisaTvis 

saWiroa SaxtebSi miewodos didi raodenobis haeri, 

rac iwvevs gvirabebSi misi moZraobis dasaSvebi siC-

qareebis gadaWarbebas. airsiuxviani Saxtebis ganiav-
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ebis gasaadvileblad iyeneben gvirabebSi airgamoyo-

fis Semcirebis xelovnur xerxebs, e. i. degazacias. 

degazacia warmoadgens gvirabebSi meTansiuxvis 

Semcirebis aqtiur xerxs, romelic uzrunvelyofs 

usafrTxoebis zrdas da ubnebisa da Saxtis 

teqnikur-ekonomikuri maCveneblebis gaumjobesebas. 

degazaciis Catarebis aucileblobis kriteriu-

mia gvirabebis meTansiuxvis J gadaWarbeba meTan-

siuxveze Jm, romelic SeiZleba Semcirdes dasaSveb 

zRvrebamde ventilaciis xerxebiT (udegazaciod): 

J > Jm = 0,6 VmaxSc,  m3/wm, 
sadac Vmax  aris haeris moZraobis usafrTxoebis we-

sebiT dasaSvebi siCqare, m/wm; 

S _ kveTis minimaluri farTobi, romelic 

Tavisufalia haeris gasatareblad, m2; 

c _ amomavali haeris WavlSi usafrTxoebis wesebiT 

dasaSvebi meTanis maqsimaluri koncentracia. 

degazaciis efeqturobis koeficienti, romlis 

dros airgamoyofis faqtoriT uzrunvelyofilia 

normaluri pirobebi, unda iyos ara naklebi: 

J
Jk m

ef −=1 . 

degazaciis efeqturobis saWiro koeficienti 

ganisazRvreba formuliT: 

d

saW Q
Q1−=k , 

sadac Q aris udegazaciod ganiavebis pirobebiT la-

vaze dasaSvebi  datvirTva, t/dReRameSi; 

          Qd _ dagegmili datvirTva lavaze, t/dReRameSi. 
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sawmendi sangrevebis muSaobis normaluri 

pirobebis uzrunvelsayofad gvirabebis airsiuxvis 

faqtoris mixedviT aucilebelia mivaRwioT imas, 

rom degazaciis efeqturobis koeficienti toli 

iyos misi saWiro mniSvnelobis an Warbobdes mas: 

kef ≥ ksaW. 
meTanis gamoyofis ramdenime wyaros degazaciis 

dros kef koeficienti SeiZleba warmodgenil iqnes 

meTanis gamoyofis wyaroebis Sesabamisi 

koeficientebis jamis saxiT: 

∑=
l

jkk
1

ef , 

sadac kj aris meTanis gamoyofis TiToeuli wyaros 

degazaciis efeqturobis koeficienti airis saerTo 

balansSi misi gaTvaliswinebiT. 

meTanis gamoyofis TiToeuli wyaros degazaciis 

efeqturoba ganisazRvreba formuliT 

i

ii
i q

qq
c

′−
= , 

sadac qi, 
′

iq  aris gvirabis airsiuxve, romelic 

ganpirobebulia mocemuli wyarodan meTanis gamo-

yofiT mis degazaciamde da degazaciis warmoebis 

dros. 

yvela gamoyenebuli degazaciis meTodi SeiZleba 

daiyos jgufebad: samTo samuSaoebTan SedarebiT de-

gazaciis dawyebis drois mixedviT _ mimdinare, wi-

naswari da windawini an drouli; zemoqmedebis obi-

eqtebis mixedviT _ samTo wnevisagan ganutvirTavi 

naxSiris fenebisa da fuWi qanis degazacia, qvemodan 
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gamomuSavebuli da zemodan gamosamuSavebeli naxSi-

ris fenebisa da fuWi qanebis degazacia samTo wnevi-

sagan gantvirTvis efeqtis gamoyenebiT; gamomuSave-

buli sivrceebis degazacia da am xerxebis kombina-

ciebi. 

mimdinare degazacia xorcieldeba sawmendi samu-

Saoebis warmoebis procesSi. am dros iyeneben zemo-

dan da qvemodan gamosamuSavebeli naxSiris fenebis, 

fuWi qanisa da gamomuSavebuli sivrcis degazaciis 

meTodebs, agreTve sangrevispira zonis hidrodamuSa-

vebas. 

winaswari degazacia warmoebs sawmendi samuSao-

ebis dawyebis win. winaswars SeiZleba mivakuTvnoT 

degazacia mosamzadebeli gvirabebiT da mosamzade-

beli gvirabebidan gayvanili WaburRilebiT dasamu-

Savebel fenaSi gayvanili WaburRilebidan, hidro-

gagleja. windawini degazacia xorcieldeba Saxtis 

velis mocemul ubanze mosamzadebeli da sawmendi 

samuSaoebis dawyebis win. windawini degazaciis xer-

xebs miekuTvneba naxSiris fenis hidrodanawevreba, 

fizikur-qimiuri da mikrobiologiuri zemoqmedeba. 

fenaze zedapiridan gaburRuli WaburRilebidan, da-

muSavebaSi myofi fenidan momavalSi dasamuSavebel 

mezobel fenebze gayvanili WaburRilebidan hidro-

gagleja. 

degazaciis xerxis SerCeva unda xdebodes airis 

balansis struqturisa da konkretul pirobebSi ga-

moyenebuli xerxebis da sqemebis SesaZlo efeqturo-

bis monacemebis safuZvelze. pirvel rigSi aucileb-

elia im wyaros likvidacia, saidanac meTani maqsima-

luri raodenobiT gamoiyofa. 
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amJamad degazacias iyeneben daaxloebiT 150 Sax-

tze, gamosawovi meTanis raodenoba aRwevs             

1,4 mln.m/dReRameSi, magram jerjerobiT dakaptaJebu-

li meTanis gamoyeneba aSkarad arasakmarisia (mxo-

lod 10-15%). igi ZiriTadad gamoiyeneba Saxtis saqva-

beebSi orTqlis qvabebis gasaxureblad.OD 

 

16.3.2. ganutvirTavi naxSiris fenebis degazacia 

 

ganutvirTavi fenebis damuSavebisas airgamoyo-

fis Sesamcireblad degazacia SeiZleba ganxorciel-

des: mosamzadebeli gvirabebiT, WaburRilebiT, Wa-

burRilidan fenis hidrogaglejiT an hidrodana-

wevrebiT. 

 
nax. 16.4. dasamuSavebeli fenis degazaciis sqema sazidi 

Strekidan aRmavlobiT gayvanili WaburRilebiT 
(damuSavebis sveturi sistemebis dros): 

1. saventilacio Streki; 2. sazidi Streki; 3. airsadeni; 4. 
sadegazacio WaburRilebi; 5. walo saburRi 

mowyobilobebisaTvis 
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mosamzadebeli gvirabebiT degazacias iyeneben 

sveturi damuSavebis sistemebisa da safene momza-

debis dros. gvirabebi unda niavdebodes gan-

kerZoebulad an gayvanis Semdeg droebiT iyos izo-

lirebuli. gvirabebis droebiTi izolirebisas amoh-

yavT zRudarebi, romlebSic gaatareben milsadens 

meTanhaeris narevis Seswovad izolirebuli sivrci-

dan. es xerxi SeiZleba gamoviyenoT nebismieri sisqis 

fenebze. degazaciis efeqturobis vadaa 6-8 Tve. 
gvirabebidan gayvanili WaburRilebiT degazacia 

gamoiyeneba yaragandis, kuznecisa da peCoris auzeb-

Si ara nakleb 4 m fenis sisqisa da maTi maRali air-

SeRwevadobis dros. degazaciis es xerxi amJamad yve-

laze metadaa gavrcelebuli. misi arsi is aris, rom 

sawmendi sangrevebisagan erTgvari winswrebiT fena-

Si burRaven sadegazacio WaburRilebs, romelTanac 

mierTebuli milsadeniT meTani gamodis zedapirze 

vakuum-tumboebis moqmedebiT. sadegazacio WaburRi-

lebi SeiZleba gaviyvanoT fenis sibrtyeSi safene 

mosamzadebeli gvirabebidan aRmavlobiT, daqanebiT, 

ganvrcobiT, ganvrcobis xazisadmi raime kuTxis dax-

riT (nax. 16.4) an qanis sizrqeSi fenis ganvrcobis 

jvaredinad mosamzadebeli an kapitaluri gvirabebi-

dan  (nax. 16.5). 
yvela naCveneb SemTxvevaSi WaburRilebis ganla-

geba SeiZleba iyos paraleluri, maraosebri an 

buCquri. 

degazaciis efeqturoba damokidebulia Wabur-

RilSoris manZilisa da maTi eqspluataciis droze, 

ageTve naxSiris fenebis airSRwevadobaze. 
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degazaciis efeqturobis koeficienti samTo-

teqnikur pirobebSi icvleba 0,3-0,5 farglebSi. 

 

 
nax. 16.5. dasamusavebeli fenis degazaciis sqema 
maraosebri aRmavali safene WaburRilebiT: 1. 

saventilacio Streki; 2_sazidi Streki; 3. airsadeni; 4. 
sadegazacio WaburRilebi; 5. walo saburRi 

mowyobilobebisaTvis 
 

WaburRilebis degazacia hidrogaglejiT pirve-

lad gamoiyenes yaragandis auzis Saxtebze. xerxis 

arsi is aris, rom fenaze hidravlikuri zemoqmedebis 

Sedegad iqmneba gazrdilbzarebiani zonebi. 

gvirabebidan hidrogaglejas awarmoeben ganu-

tvirTavi fenebidan airgamyofis intensivobisaTvis. 

WaburRilebis ganlagebis sqemas irCeven amosaRebi 

velis momzadebis sqemis, mosamzadebeli gvirabebis 

gayvanis xerxisa da geologiuri pirobebisagan damo-
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kidebulebiT. magaliTis saxiT 16.6 naxazze naCvenebia 

fenis ganvrcobis jvaredinad gayvanili WaburRile-

biT degazaciis sqema. 

 
 

nax. 16.6. ganutvirTavi sqeli cicabo fenis degazaciis 
sqema savele Strekidan ganvrcobis marTobulad 

gayvanili WaburRilebidan:                             
1. sadegazacio WaburRilebi; 2. savele Streki 

 
hidrogaglejis yvela sqemis nakls warmoadgens 

WaburRilebis hermetizaciis arasaimedooba da 

mosamzadebeli gvirabebis gayvanisa da fenis hidro-

gaglejis operaciebis SeTavsebis SesaZlebloba. 

hidrogaglejis dros satumbo mowyobiloba SeiZ-

leba daidgas zedapirze an mosamzadebel gvira-

bebSi. siTxis miwodeba zedapiridan warmoebs mxo-

lod hidrogaglejis miwisqveSa WaburRilebis 

raionSi vertikaluri WabuirRilebis arsebobisas, 

romelic gayvanilia zedapiridan (wyalsatumbi, 

geologiuri dazvervis da a.S.) da SeiZleba maTSi 

maRali wnevis milsadenebis moTavseba. miwisqveSa 

WaburRilebidan hidrogaglejis dros iyeneben 9T an 
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9МГР-61 tipis dguSian tumboebs. muSa siTxed 

gamoiyeneba wyali. fenis momzadebisa da wylis 

uxvbad gamoyofis Sewyvetis Semdeg WaburRilebs 

miuerTeben vakuumis xazs. WaburRilis gavlenis 

radiusi 50 metramdea, xolo degazaciis efeqtu-

robis koeficienti _ 0,4-0,6. 

hidrodanawevrebis gamoyeneba mizanSewonilia, 

roca airis wneva aRemateba 15-20 kg/sm2. es xerxi 

yvelaze ufro efeqturia fenebis maRali airSeR-

wevadobis dros. 

degazaciis ganxiluli xerxis arsi is aris, rom 

fenaSi muSa siTxis daWirxniT xsnian da afarToeben 

safene bzarebis sistemas. am dros mkveTrad izrdeba 

WaburRilis irgvliv zonis SeRwevadoba da war-

moiqmneba WaburRilTan hidravlikurad dakavSire-

buli bzarebis qseli, romliTac SemdgomSi meTani 

gamodis gareT. hidrodanawevrebiT muSavdeba 0,3 

metrze meti sisqis fenebi, romlebsac SeuZliaT 

gavlena moaxdinon dasamuSavebeli fenis gvirabebSi 

airis mdgomareobaze. WaburRilebi gahyavT deda-

miwis zedapiridan im angariSiT, rom SemdgomSi 

isini mdebareobdnen sarTulSoris an blokSoris 

mTelanebSi erTmaneTisagan 250-300 m manZilze           

(nax. 16.7). am dros SeiZleba gamoviyenoT Sesabamisi 

wesiT mowyobili geologiur-saZiebo WaburRilebi. 
hidrodanawevrebis teqnologiis dros fenaSi 

winaswar ganlagebuli da satamponaJo cementiT 

hermetirebuli WaburRiliT daiwnixeba muSa siTxe. 

dasamuSavebeli fena ixsneba abraziuli hidroperf-

oratoriT. samagri kolona, cementis rgoli da 

naxSiris fena gaiWreba siliani wylis nakadiT, ris 
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sedegad iqmneba 1,5-3,0 m radiusis siRrue. am ukanas-

knelSi samagri koloniTa da tumbo-kompresoris 

milebiT daiWirxneba siTxe. satumbo mowyobilobad 

iyeneben 3AH-500 an 4AH-700 tipis specialur 

agregatebs. siTxes garkveuli droiT toveben fenaSi. 

 
nax. 16.7. hidrodanawevrebis WaburRilebis ganlageba 

 

misi mocilebis sedegad fenebidan da bzarebidan 

airi amodis WaburRilebiT, TviTdineba intensiurad 

mimdinareobs 12-13 Tvis ganmavlobaSi. sxvadasxva 

samTo-geologiur pirobebSi WaburRilebis debiti 

(praqtikulad sufTa meTanis) TveSi Seadgens 1900-

4000 m3. 
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hidrodanawevrebis dros muSa siTxeebad SeiZ-

leba gamoviyenoT: sufTa wyali, romelic ar Seicavs 

fenis SeRwevadobis Sesamcirebel minarevebs; zeda-

pirul-aqtiuri nivTierebebis wylis xsnarebi; simJa-

veebis wylis xsnarebi; wyali Semsqeleblebisa da 

airovani garemos damatebiT (azoti, propani, haeri). 

naxSiris fenaTa wyebis mimarTuli hidravlikuri 

danawevreba xdeba aRmavali mimarTulebiT _ qveda 

fenidan zedasken. WaburRilebis gasamagreblad 

iyeneben 127-146 mm diametris milebis kolonebs. 

degazaciis efeqturobis koeficienti hidro-

danawevrebis gamoyenebiT sxvadasxva samTo-geolo-

giur pirobebSi Seadgens 0,4-0,8. hidrodanawevrebis 

upiratesoba is aris, rom degazaciis samuSaoebi 

sruldeba momzadebisa da sawmendi amoRebis teqno-

logiuri procesebisagan damoukidebliv. 

fenaze fizikur-qimiuri zemoqmedebis arsi is 

aris, rom fenaSi daWirxnili marTvis Tvisebebis 

mqone xsnari myar mdgomareobaSi gadadis uSualod 

fenis forebian struqturaSi. process Tan axlavs 

molekulebis calkeuli jaWvebis Sekvra am ukanas-

knelis struqturaSi gamyarebis produqtebis, airisa 

da naxSiris mtvris CarTviTa da naxSiris sorb-

cirebuli moculobis blokirebiT misi SeRweva-

dobis mravaljeradi Semcirebisas. 

mikrobiologiuri zemoqmedebisas naxSiris air-

Semcvelobis Semcirebas aRweven fenis forebian 

struqturaSi meTanis molekulebis meTanmomxmarebe-

li mikroorganizmebiT daSlis xarjze wyalbadisa 

da naxSirorJangis warmoqmniT. 
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16.3.3. qvemodan da zemodan dasamuSavebeli                                  

naxSiris fenebis degazacia 

 

qvemoda da zemodan dasamuSavebeli naxSiris 

fenebis degazacia warmoadgens erT-erT pirvel 

meTodTagans, romelmac farTo gavrceleba pova 

naxSiris Saxtebze. samTo wnevisagan nawilobrivi 

gantvirTvis zonaSi, romelic dasamuSavebeli feni-

dan garkveul manZilze moicavs Werisa da niadagis 

qanebs, warmoebs airis didi raodenobiT gamoyofa 

momijnave naxSiris fenidan. fenis aRmavlobiT da 

daqanebiT es zona ifargleba gantvirTvis kuTxee-

biT, xolo igi ganvrcobiT iwyeba sawmendi sangrevis 

ukan garkveul manZilze misi winwawevis kvaldakval. 

gantvirTuli zonebis zomebi damokidebulia sam-

To-teqnikuri da samTo-geologiuri pirobebis kom-

pleqsze (fenaTSorisi manZili, dasamuSavebeli fe-

nis sisqe, Semcveli qanebis Tvisebebi, daxris kuTxe, 

naxSiris metamorfozis xarisxi da a.S.). 

momijnave fenidan airgamoyofis kanonzomiereba 

gantvirTvis procesSi da SemdgomSi misi gamkvri-

vebisas emorCileba imave damokidebulebebs, rasac 

samTo masivis daZvra qvemodan damuSavebisas (zemo-

dan damuSavebisas). aq SeiZleba aRvniSnoT airgamo-

yofis sami stadia: ganutvirTavi fenidan, gantvir-

Tvis periodSi cvalebadi SeRwevadobisas, masivis 

gamkvrivebisas gantvirTvis Semdeg. yvelaze didi 

raodenobiT meTani gamoiyofa daaxlovebuli fenis 

maqsimalurad gantvirTvis periodSi, SemdgomSi misi 

gamoyofa mcirdeba, xolo samTo wnevis aRdgenis 

Semdeg praqtikulad wydeba. 
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samTo-geologiuri da samTo-teqnikuri faqtore-

bisagan damokidebulebiT iyeneben samTo wnevisagan 

nawilobrivad gantvirTuli naxSiris fenebis dega-

zaciis sxvadasxva sqemebs: WaburRilebiTa da gvira-

bebiT degazacias. 

    WaburRilebiT degazacia mdgomareobs imaSi, rom 

daaxlovebul fenebze damuSavebaSi myofi fenis 

mosamzadebeli gvirabebidan burRaven WaburRilebs 

(nax. 16.8), romlebidanac vakuumsadenebiT airi Seiwo-

veba zedapirze. samTo wnevisagan gantvirTul zona-

Si WaburRilebis gasvla uzrunvelyofs misgan ma-

Ral debitebs, radgan sorbirebuli meTanis nawili 

gadadis Tavisufal mdgomareobaSi. 

gantvirTuli fenebis WaburRilebiT degazaciis 

gamoyeneba mizanSewonilia ubnis gvirabebSi misgan 

didi raodenobiT airis gamoyofisas (ara nakleb 3 

m3/wT). sadegazacio samuSaoTa teqnologia moicavs 

ara nakleb 100 mm diametris WaburRilebis burRvas, 

WaburRilebis pirebis gamagrebas da maT mierTebas 

airsadenTan. 
WaburRils pirs aqvs diametri liTonis samagri 

milis dasacementeblad. rac amcirebs haeris Sewo-

vas. airis maqsimaluri debiti Seadgens 2-10 m/wT Se-

wovil narevSi meTanis 60-dan 100%-mde koncentraci-

is dros. degazaciis efeqturobis koeficienti cva-

lebadobs 0,4-0,8 farglebSi. 
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nax. 16.8. qvemodan gamomuSavebuli fenebis degazacia                              
zemdebare horizontis sazid StrekTan gayvanili 

WaburRilebiT: 1. zemdebare horizontis sazidi Streki; 2. 
saventilacio Streki; 3. sadegazacio lavis sazidi 

Streki; 4. saubne airsadeni; 5. saburRi kamera 
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wnevisagan gantvirTuli fenebis Saxtis gvirabe-

bidan gaburRili WaburRilebiT degazaciis xerxs 

aqvs Semdegi dadebiTi mxareebi: Weris nebismieri 

xerxiT marTvis gamoyenebis SesaZlebloba; maRali 

efeqturoba; ramdenime dasamuSavebeli fenis gancal-

kevebuli degazaciisaTvis gamoyenebis SesaZleblo-

ba; daSorebuli naxSiris fenebis degazaciis SesaZ-

lebloba. gansaxilveli xerxis uaryofiTi mxareebia: 

naxSiris mopovebisa da airis Sewovis samuSaoebi 

warmoebs erTdroulad; airsadenebi, rogorc wesi, 

ganlagebulia sawmendi samuSaoebis gavlenis qveS 

myof gvirabebSi, ris gamoc SesaZlebelia airsadenis 

dazianeba da haeris Sesvla gvirabebSi. 

gvirabebiT degazaciis arsi is aris, rom zemde-

bare fenaSi gahyavT specialuri sadrenaJo gvirabebi 

qvemdebare damuSavebaSi myofi fenis Sesabamisi ub-

nis damuSavebis dawyebamde (nax. 16.9). gvirabebs damu-

SavebaSi myof fenasTan, Cveulebriv, akavSireben ge-

zenkiT, xuraven zRudarebiT da milsadeniT uerTe-

ben vakuum-tumbos. daaxlovebuli fenebis degazacia 

sadrenaJo gvirabebis daxmarebiT mxolod maSin aris 

rekomendebuli, roca amisaTvis gamoyenebulia teq-

nologiuri miznebisaTvis gayvanili gvirabi an gvi-

rabebidan WaburRilebiT degazaciis ganxorcieleba 

SeuZlebelia. zogjer degazaciis efeqturobis 

asamaRleblad sadrenaJo gvirabebidan daaxloebul 

fenaSi burRaven sadegazacio WaburRilebs. 
ganxiluli degazaciis xerxi yvelaze ufro 

efeqturia sadrenaJo gvirabis gayvanisas saventi-

lacio Streks qveviT  sarTulis  daxrili  simaRlis 
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nax. 16.9. gvirabebiT degazaciis sqema: 

1. sadrenaJo gvirabi; 2. zRudari;                                
3. gezenki; 4. milsadeni 

  

0,2-0,3 manZilze da daaxloebul fenamde 20-30 metriT 

daSorebisas. sadrenaJo gvirabis gamoyenebiT sade-

gazacio sqemis upiratesobas warmoadgens samu-

Saoebis usafrTxoeba, rac ganpirobebulia sawmendi 

da sadegazacio procesebis erTmaneTisagan damouki-

debeli warmoebiT. sqemis naklia didi raodenobiT 

damatebiTi gvirabebis gayvanis aucilebloba. am 

xerxis dros degazaciis efeqturobis koeficienti 

Seadgens 0,4-0,6. 

 

16.3.4. gamomuSavebuli sivrceebis degazacia 

 

moqmedi sawmendi ubnebis gamomuSavebuli sivr-

ceebi gamoiyeneba iseT SemTxvevaSi, roca degazaciis 

sxva xerxebi ver uzrunvelyofen gamomuSavebuli 

sivrcidan airis gamoyofis Semcirebas dasaSveb 

zRvrebamde da lavis zeda nawilebSi iqmneba meTanis 
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maRali koncentracia. gamomuSavebuli sivrceebis 

degazacia SeiZleba ori xerxiT: 1. vakuum-tumboebis 

gamoyenebiT da mcoilebuli narevis sadegazacio 

milsadenebSi transportirebiT; 2. airSemwovi danad-

garebis saSualebiT meTanis izolirebuli arinebiT. 

 
nax. 16.10. degazaciis sqema Camoqcevis gumbaTze 

gayvanili WaburRilebiT:                                  
1. gumbaTi; 2. WaburRili; 3. sadegazacio milsadeni 
 

   vakuum-tumboebis gamoyenebiT degazacia SeiZleba 

warmoebdes: miwisqveSa gvirabebidan Camoqcevis gum-

baTis TaRs zeviT gayvanili WaburRilebiT; zedapi-

ridan gayvanili WaburRilebiT; sadegazacio milsa-

denis minazardebiT. 

Camoqcevis TaRebs zeviT gayvanili WaburRilebi-

dan degazaciis variants (nax. 16.10) iyeneben fenebis 

daaxloebuli qanebis Camoqcevisa da intensiuri daZ-

vris zonaSi (10-mde amosaRebi fenebis sisqisas) gan-

lagebis dros. degazaciis efeqturobis koeficienti 

cvalebadobs 0,3-dan 0,6-mde. 

zedapiridan gayvanili WaburRilebiT degazacias 

(nax. 16.11) iyeneben mcire siRrmeze damuSavebis dros 

(300 metramde). am xerxis teqnologia ganutvirTavi 

fenebis vertikaluri WaburRilebiT degazaciis an-

alogiuria. 
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nax. 16.11. gamomuSavebuli sivrceebis   degazacia 

zedapiridan gayvanili WaburRilebiT:                                                 
1. sangrevi milebis kolona; 2. cementis rgoli; 3. 

perforirebuli berketebi; 4. sadegazacio milsadeni;                                                     
5. ventili (Camketi)                           

 

       WaburRilebs Soris manZili ar unda aRemate-

bodes ganvrcobiT 800-1000 metrs, xolo daqanebiT _ 

50 metrs. erTi WaburRiliT degazirebul blokSi ar 

unda iyos naxSiris barieruli mTelanebi. airhaeris 

narevis WaburRilebSi Sewova xorcieldeba stacio-

naruli an gadasaadgilebeli vakuum-tumboebiT. 

degazaciis efeqturobis koeficienti Seadgens 0,5. 

gamomuSavebuli sivrceebis degazacia milsade-

nebis minazardebiT  gamoiyeneba Weris mTliani Camo-

qceviT marTvis dros. airis Sewova xorcieldeba 

gamomuSavebuli sivrcis zeda nawilSi dawyobili 

10-30 m sigrZis perforirebuli milebiT. rogorc 

wesi, milebs awyoben gamomuSavebuli sivrcis gadam-

Rob zRudarSi. degazaciis efeqturobis koeficienti 

Seadgens 0,7-mde. 
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16.4. sawmend sangrevebSi mtverTan brZolis 

procesebi 

16.4.1. mtverTan brZolis ZiriTadi mimarTulebani 

 

usafrTxoebis wesebis moTxovnebis Tanaxmad, 

yovel Saxtze mtverwarmoqmnis adgilebSi unda 

xorcieldebodes RonisZiebebi maRaros atmosferos 

damtverianebis dasaSvebi koncentraciis donemde 

Sesamcireblad. 

yovel Saxtze unda iyos sawarmoo gaerTianebis 

mTavari inJinris mier damtkicebuli kompleqsuri 

gaumtverebis proeqti, xolo yovel ubanze  _ mtver-

sawinaaRmdego RonisZiebis proeqti, romelsac 

ufrosTan SeTanxmebiT adgens ubnis ufrosi da 

amtkicebs Saxtis mTavari inJineri. kompleqsuri 

gaumtverianebis proeqti iTvaliswinebs: 

_ mtverwarmomqmneli yvela procesis amoRebis, 

naxSiris gamotanisa da datvirTvis dros mtverTan 

brZolis ZiriTad RonisZiebebs; 

_ Saxtis sangrevebis ganiavebas, romelic 

uzrunvelyofs haeris damtverianebis Semcirebas; 

_ mtverTan brZolis mowyobilobebisa da masa-

lebis arsebobas, mtverCamxSobi saSualebebis gvira-

bebSi ganlagebas; 

_ mtvrisagan dacvis individualur saSualebebs. 

margi wiaRiseulis amoRebisas mtverwarmoqmnis in-

tensivoba damokidebulia rig faqtorebze, romelic 

SeiZleba daiyos sam jgufad: 

_ geologiuri faqtorebi _ naxSiris bunebrivi 

tenianoba, naxSiris simagre, fenis vardnis kuTxe, 
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naxSirebis metamorfizmis xarisxi, fenis sisqe da 

sxva.  

_ margi wiaRiseulis teqnologiuri parametrebi 

_ manqanis Semsrulebeli organos fenasTan urTier-

Tqmedebis xasiaTi, naxSiris datvirTvisa da tran-

sportirebis xerxi, saboloo operaciebis Sesrule-

bis xerxi da a.S. 

_ naxSirmompovebeli parametrebi _ geometriuli, 

konstruqciuli, kinematikuri da dinamikuri. 

. 

 
 

nax. 16.13. haeris damtverianebis damokidebuleba                                   
geologiuri faqtorebisagan: 1. naxSiris simagrisagan; 2.  
naxSiris tenianobisagan; 3. metamorfizmis xarisxisagan 

 
zogierTi faqtorisagan maRaros atmosferos 

damtverianebis damokidebuleba warmodgenilia 16.13 
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naxazze. naxazidan Cans, rom damtverianebaze yvela-

ze did gavlenas axdens naxSiris tenianoba. naxSi-

ris simagrisagan damokidebul mtverwarmoqmnas aqvs 

xazovani xasiaTi. naxSiris simagris zrdiT imatebs 

mtverwarmoqmna misi mongrevis dros. 

mtvris gamosvlis Semcirebas aRweven fenebis bu-

nebrivi bzarianobis (klivaJis) paralelurad amoR-

ebis dros, Weris (axleCis) mimarTulebasa da bza-

rebs Soris optimaluri kuTxe unda iyos 0-300 an 

150-1800 farglebSi 

efeqtur mtverCaxSobas SeiZleba mivaRwioT mxo-

lod Semdegi saSualebebisa da RonisZiebebis komp-

leqsurad gamoyenebis pirobebSi: naxSiris fenebis 

winaswar datenianeba, haeris damtverianebis Semcire-

bis uzrunvelmyofeli ganiaveba da morwyva amomRebi 

manqanebisa da kompleqsebis muSaobis dros. 

 

16.4.2. naxSiris fenebis winaswari datenianeba 

 

mtverwarmoqmnasTan brZolis erT-erT efeqtur 

xerxs warmoadgens fenebis winaswari datenianeba. 

procesis arsi is aris, rom masivSi WaburRilebiT 

daWirxnuli muSa siTxiT ivseba fenis bzarebi da 

forebi, ikvreba mtveri da icvleba naxSiris fizi-

kur-meqanikuri maxasiaTeblebi (simkvrive, plastiku-

roba). damuSavebulia naxSiris fenebSi wylis 

daWirxvnis Semdegi saxeebi: 

_ wylis daWirxvna mosamzadebeli gvirabebidan 

sawmendi sangrevis paralelurad gayvanil WaburRi-

lebSi; 
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_ wylis daWirxvna sawmendi sangrevidan gayva-

nil WaburRilebsa an SpurebSi; 

_ wylis daWirxvna fenis dafenebis marTobulad 

zedapiridan an savele gvirabebidan gaburRil Wabu-

rRilebSi; 

_ muSa siTxed SeiZleba gamoviyenoT: wyali, 

zedapirul aqtiuri da qimiur-aqtiuri nivTierebebis 

wyliani xsnarebi, wyal-haeris narevebi, wylis 

orTqli, qafi da sxv. 

sawmendi sangrevis paralelurad gayvanil Wa-

burRilebSi wylis daWirxvna xdeba mTliani da sve-

turi sistemebiT damuSavebisas, roca mosamzadebeli 

gvirabebi win uswrebs sawmend sangrevs (nax. 16.14), 

WaburRilebi unda ganlagdes sawmendi sangrevidan 

sibrtyidan 40-50 metrze fenis sisqis SuaSi (stati-

kuri samTo wnevis zonaSi). WaburRilebis sigrZe da-

mokidebulia sarTulis daxrili simaRlisagan an 

lavis sigrZisagan da ganisazRvreba gamosaxulebi-

dan: 

                  15−= LlW , m. 

sadac L aris sarTulis simaRle (lavis sigrZe), m. 
Tu WaburRilebs sazid da saventilacio Stre-

kebidan erTdroulad burRaven, maTi sigrZe 

iangariSeba formuliT: 

5
2
−=

LlW , m. 

WaburRilebSi misawodebeli wylis saWiro rao-

denoba: 

,1,1Q x.SWWW.w. qmll ⋅⋅⋅⋅⋅= γ  m3. 

sadac Wl  aris WaburRilis sigrZe, m; 
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nax. 16.14. fenaSi aRmavali WaburRilebiT wylis 
daWirxvnis teqnologiuri sqema im ubanze, sadac 

damuSaveba mTliani sistemiT warmoebs:                     
1. saburRi dazga; 2. ventilebi; 3. hidrosaketi; 4. 
xarjmzomi mricxveli; 5.  maRalwneviani tumbo; 6. 

manometri; 7. wyalmzomi; 8. damsveleblis dozatori; 9. 
wylis ganmanawilebeli punqti; 10. filtri;              

11. saubne wyalsadeni; 12. haersatari 
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.SWl  _ manZili WaburRilebs Soris, m; 

m  _ fenis sisqe, m; 
γ _ naxSiris simkvrive, t/m3; 
qx _ fenis forianobisagan damokidebuli wylis 

xvedriTi xarji datenianebaze. 

qx = 10 _ 40 l/t. 

WaburRilebs Soris manZili aiReba 10-25 m 

farglebSi, xolo diametri _ 45-100 mm. daWirxvis 

dros wylis wneva damokidebulia naxSiris filtra-

ciis maxasiaTeblebze da daWirxnis tempze.  

sawmendi sangrevidan gaburRul SpurSi wylis 

daWirxna. am SemTxvevaSi Spurebs burRaven sangrevis 

sibrtyisadmi marTobulad an raime kuTxiT daxriT. 

Spurebis sigrZe 0,3 metriT unda arematebodes dRe-

RameSi amoRebuli naxSiris zolis siganes. hermeta-

ciis aiRrme aiReba mkvrivi qanebisaTvis ara nakleb   

1 metri, xolo susti da bzarebiani qanebisaTvis _         

1,5-2 m. 

Spurebs Soris manZili ganisazRvreba gamosaxu-

lebidan: 

,daRdSp caal −−=  m. 

sadac a d aris manZili, romelzedac vrceldeba 

wyali damWirxni Spuridan fenis daqanebiT; 

a aR _ igive, fenis aRmavlobiT; 

 cd _ sidide, romelic iTvaliswinebs fenis 

datenianebuli zonebis gadaxurvas; 

cd = 0,3 ÷ 0,5 m. 
wylis saWiro wneva daWixnisas SeiZleba ganisaz-

Rvros formuliT 
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( )
,

lglg1037 6

Sp.mff.s

SpSp.mfd

sS lk
rlq

P
−⋅

=
−

 kgZ/sm2, 

sadac qd aris daWirxnis tempi; 

Sp.mfl  _ Spurebis mfiltravi nawilis sigrZe; miiReba 

1/3 Spl ; 

Spr  _ Spuris radiusi; 

f.sk _ filtraciis saSualo koeficienti. 

daWirxnis xangrZlivoba ganisazRvreba miwode-

buli wylisa da datenianebuli masivis tolobidan 

gamomdinare 

d

xSp.mfSp

d q
qll

t
⋅

⋅⋅⋅
=

4

2π
. 

wylis daWirxnis tempi ar unda aRematebodes 

sidides, romlis dros SesaZlebelia fenis hidro-

danawevreba wnevis Semdgomi dacemiT da sangrevSi 

wylis intensiuri gamoyofiT. daWirxnis saSualo 

tempi sxvadasxva fenebisas Seadgens 2-30 l/wT. 

miwisqveSa WaburRilebidan da Spurebidan fenebis 

datenianebis dros iyeneben УН-35, УГМН tipis maRal-

wnevian tumboebs, romelTa wylis xarji Seadgens 36-

90 l/wT. 

zedapiridan gayvanili WaburRilidan wylis 

daWirxna xorcieldeba ZiriTadad hidrodanawevre-

bis reJimSi. am SemTxvevaSi samuSaoebis teqnologia, 

rogorc airTan brZolis saSualeba, ar gansxvavdeba 

hidrodanawevrebis teqnologiisagan. 
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mtverCamxSobis efeqturoba naxSiris masivis 

sxvadasxva xerxebiT datenianebis dros Seadgens 50-

80%-s. 
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