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                          l e q c i a 1 

       I. qanis daSla meqanikuri xerxiT 

1. samTo maqanebis klasifikacia da maTi eqspluataciis pirobebi 

 samTo manqanebis daniSnulebaa sasargeblo wiaRiseulis an fuWi qanis 

mongreva masividan, misi datvirTva, gadatana, namuSevari sivrcis gamagreba, 

Spurebisa da sxvadasxva daniSnulebis WaburRilis gaburRva, gvirabebis gay-

vana. samTo manqana asrulebs erT an ramdenime operacias. 

         amosaRebi da mosamzadebeli samuSaoebis dros gamoyenebuli samTo man-

qanebi SeiZleba daiyos Semdeg ZiriTad jgufebad: sasargeblo wiaRiseulis 

amosaRebi, satvirTi da satransporto, gvirabgasayvani, saburRi, namuSevari 

sivrcis gasamagrebeli da samTo wnevis samarTavi manqanebi. 

     amosaReb manqanebs, romelTa saSualebiT xdeba sawmend sangrevSi sasar-

geblo wiaRiseulis mopoveba, miekuTvneba: 

     sayelavi manqanebi, romlebic fenis sageb gverdTan (iatakTan) iRebs yels 

burRva-afeTqebiTi xerxiT wiaRiseulis Semdgomi mongrevis gasaadvileblad; 

     amosaRebi kombainebi sasargeblo wiaRiseuls angrevs masividan da tvi-

rTavs mas konveierze an lavidan wiaRiseulis gamosatan sxva saSualebebze; 

     randebi gamoiyeneba Zalian Txel fenebSi wiaRiseulis mosangrevad; 

     amosaRebi kompleqsebi sxvadasxva manqanis erTobliobaa, romlebic uz-

runvelyofs wiaRiseulis amoRebas, datvirTvasa da lavidan gamotanas, sang-

revis gamagrebas da samTo wnevis marTvas. Tu kompleqsis mowyobiloba kine-

matikuri kavSiriT qmnis erT mTlian sistemas, mas amosaReb agregats uwode-

ben. amosaRebi kompleqsebi da agregatebi sawmendi samuSaoebis kompleqsuri 

meqanizaciisa da avtomatizaciis saSualebas iZleva. 

     saburRi manqanebis saშualebiT burRaven Spurebs da sxvadasxva daniSnu-

lebis WaburRils. 

     satvirTi da satransporto manqanebi gankuTvnilia mongreuli masis 

dasatvirTad (satvirTi manqanebi) satransporto manqanebze, misi transpor-

tirebisa an am operaciebis erTdroulad SesrulebisaTvis.  

     namuSevari sivrcis gasamagrebeli da samTo wnevis samarTavi manqanebi 

(gadasatani meqanizebuli samagri) xSirad kompleqsebisa da agregatebis Sema-

dgeneli nawilia. zogjer kompleqsebis SemadgenlobaSi Sedis agreTve amosa-

vsebi manqanebi. 

     gvirabgasayvani manqanebi gamoiyeneba gvirabebis gayvanis dros qanis mo-

sangrevad da mis dasatvirTad satransporto manqanebze. maT ricxvs ekuTvnis 

gvirabgasayvani da damWreli kombainebi. 

  gvirabgasayvani kompleqsebi Sedgeba manqanebisagan, romlebic uzrunve-

lyofs gvirabebis gayvanisas mTliani teqnologiuri procesis kompleqsur 

meqanizacias. 
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 samTo manqanebSi xSirad iyeneben ekonomiur eleqtroamZravs, romlis ma-

rgi qmedebis koeficienti (mqk) maRalia da Seadgens 85-93%, amas garda, afeT-

qebausafrTxo Sesrulebis eleqtroamZravi SeiZleba gamoviyenoT gazisa da 

mtvris mxriv saSiS SaxtebSi. 

 samTo manqanebSi farTod gamoiyeneba hidroeleqtroamZravi  (eleqtruli 

Zrava-tumbo-hidroZrava), rac meqanikuri gadacemebis raodenobis Semcirebis, 

zogjer ki maTi mTlianad gamoricxvis saSualebas iZleva. amiT mniSvnelov-

nad mcirdeba amZravis masa da gabaritebi, iqmneba amZravis saimedo avtomaturi 

regulirebis saSualeba. 

     pnevmatikuri energia gamoyenebulia momngrev da saburR CaquCebSi, pnev-

modamrtymelebSi, xolo gazisa da mtvris mxriv gansakuTrebiT saSiS Saxte-

bSi _ kombainebsa da zogierT sxva manqanebSi. amasTan erTad unda aRiniSnos, 

rom pnevmatikuri energiis miwodeba momxmareblamde eleqtrulTan SedarebiT 

bevrad ufro rTulia. pnevmatikuri danadgarebis mqk Seadgens daaxloebiT 10 

%-s, xolo maTi eqspluatacia bevrad ufro Zviria. 

 miwisqveS muSaobis specifikuri pirobebi gansazRvravs samTo manqanebis 

konstruqcias, romelTa ZiriTad kvanZebs waeyeneba gansakuTrebuli moTxov-

nebi. samTo manqanebis muSaobis erT-erTi specifikuri Taviseburebaa samuSao 

adgilis siviwrove, rac ganpirobebulia gvirabebis mcire zomebiT. amis gamo 

samTo manqanebis gabaritebi SezRudulia. 

 miwisqveSa pirobebSi atmosferos mniSvnelovani tenianoba da saSaxto 

wylebis agresiuloba iwvevs koroziis daCqarebas da mkveTrad amcirebs sam-

To manqanebis vargisianobis vadas. amitom manqanis detalebi mzaddeba anti-

koroziuli masalebisagan an ifareba specialuri polimeruli masalebiT, 

laqiT da sxv. maRaros mtveri, SeaRwevs ra manqanis SigniT, mkveTrad amcirebs 

moxaxune wyvilebis xangamZleobas (kbilanebi, sakisrebi da sxv.). amis gamo 

samTo manqanis kvanZebi saimedodaa daculi maTSi mtvrisa da WuWyis mox-

vedrisagan.  

 qanis maRali abraziuloba da sisale iwvevs samTo manqanebis elementebis 

swraf cveTas, amitom isini mzaddeba mtkice cveTamedegi masalebisagan. 

radganac samTo manqanebs muSaoba uwevTY mZime pirobebSi, xSirad mkveTrad 

cvalebadi datvirTebiT, samTo manqanebis detalebs aproeqteben mniSvnelova-

ni simtkicis maragiT, xolo amZravebi aRWurvilia specialuri damcavi quro-

ebiT. samTo manqanebi xSirad icvlis samuSao adgils, amitom maT unda hqo-

ndeT manevrirebis SesaZlebloba da aRWurvili unda iyos specialuri ga-

damaadgilebeli mowyobilobiT. 

     samTo manqanebis daproeqtebisa da eqspluataciis dros didi yuradReba 

eqceva maTi momsaxurebis moxerxebulobas, montaJisa da demontaJis simarti-

ves, dengamtari nawilebis izolacias, korpusebis damiwebas da moZravi ele-

mentebisagan momsaxure personalis dacvas. 
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 cudi ganaTebulobis, mtvrianobisa da samuSao adgilis SezRudulobis 

gamo, miwisqveS remontis Catareba praqtikulad SeuZlebelia, xolo manqanis 

mTlianad zedapirze amotana gaZnelebuli. amitom manqana advilad unda iS-

lebodes calkeul kvanZebad. 

 

                        2. qanis daSlis xerxebi 

     sasargeblo wiaRiseulis mopovebisa da gvirabebis gayvanis teqnologi-

uri procesis aucilebeli nawilia masividan sasargeblo wiaRiseulis da 

fuWi qanis mongreva, razec ixarjeba energiis garkveuli raodenoba. kombaini 

muSaobisas qans aqucmacebs, rac auaresebs mis xarisxianobas da warmoqmnis 

mtvers, amitom gansakuTrebuli yuradღeba eqceva qanis daSlis racionaluri 

xerxebis Ziebas, samTo manqanebis Semsrulebeli organosa da mWreli iaraRis 

racionaluri konstruqciebis Seqmnas da maTi muSaobis optimaluri reJimebis 

uzrunvelyofas.  

     arCeven qanis meqanikur, Termul da eleqtromagnituri daSlis xerxebs. 

amosaReb da gvirabgasayvan kombainebSi, agreთve saburRi manqanebis umetes 

nawilSi gamoyenebulia Semsrulebeli organoebis mWreli iaraRis saSu-

alebiT qanis daSlis meqanikuri xerxi. 

 meqanikurs miekuTvneba agreTve qanis daSlis vibraciuli, ultrabgeriTi, 

asafeTqebeli, hidravlikuri da eleqtrohidravlikuri xerxebi. 

 vibraciuli daSla gamoiyeneba WaburRilebis burRvisas. saburRi iaraRi 

brunviTi moZraobis garda asrulebs gansazRvruli amplitudisa da sixSiris 

rxevebs (100-250 hc), romelic iqmneba specialuri meqanikuri vibratoris 

saSualebiT. 

 ultrabgeriTi daSla agreTve vibraciulia. amasTan, ultrabgeriTi rxe-

vebis specialuri wyaroebi uzrunvelyofs maRali sixSiris rxevebs 

(10000-20000 hc). es xerxi jer kidev kvlevis procesSia. 

     afeTqebiT daSla farTod gamoiyeneba samTo mrewvelobaSi. 

     hidravlikuri daSla ganxorcielebulia hidroSaxtebSi hidromonitore-

biT sangrevze mიsxurebუli maRali wnevis wylis Wavlis saSualebiT. 

 Termuli daSlisas qanze moqmedebs didi temperaturis gazis Wavli, ro-

melic iwvevs mis gadnobas. Termuli xerxi ZiriTadad gamoyenebulia kari-

erebze magar qanebSi saburRi dazgebiT mcire sigrZis WaburRilebis gasa-

burRad.  

 

 

 

 

 

                          l e q c i a 2 

                 3. qanis fizikur-meqanikuri Tvisebebi 
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     samTo manqanis Semsrulebel organoze datvirTvebis sidide gansazRv-

ravs qanis daSlisa da manqanis miwodebisaTvis saWiro amZravis aucilebel 

simZlavres. amasTan, qanis daSlis procesis Ziriთadi maCveneblebi _ Wrisa 

da miwodebis Zalebi, procesis kuTri energotevadoba, daSlis optimaluri 

parametrebi da mWreli iaraRis geometriuli parametrebi ganisazRvreba, upi-

rveles yovlisa, dasaSleli qanis fizikur-meqanikuri Tvisebebidan gamomdi-

nare. 

    qanis ZiriTadi Tvisebebi iyofa or jgufad: fizikuri _ simkvrive, fori-

anoba, tenianoba, Tbogamtaroba, eleqtrogamtaroba da meqanikuri _ simtkice, 

sisale, drekadoba, plastikuroba, abraziuloba da sxv. 

     qanis meqanikuri xerxiT daSlisas didi mniSvneloba aqvs, upirveles yo-

vlisa, maT meqanikur Tvisebebs, radganac isini gansazRvravs samTo manqanebis 

gamoyenebis ares. 

     simtkice _ esaa qanis Tviseba, winaaRmdegoba gauwios daSlas. simtkicis 

kriteriumia droebiTi winaRoba erTRerZa kumSvasa da gaWimvaze. amasTan, es 

ukanaskneli ramdenjerme ufro mcirea, vidre droebiTi winaRoba erTRerZa 

kumSvaze. 

     qanis simtkice ganisazRvreba agreTve prof. l. baronisa da prof. 

l. glatmanis meTodiT qanis bunebriv, aragaxexil zedapirSi 2 – 3 mm diamet-

ris brtyelZiriani cilindruli Stampis CawneviT. am maCvenebels kontaqtur 

simtkices uwodeben da igi gamoiTvleba formuliT 

   
                            

n

i=1

Pi

P = ,
ns


k  

sadac  Pi aris datvirTva myife daSlis momentSi, n; 

                n _ qanis erT nimuSze cdebis raodenoba; 

                S _ Stampis farTobi, mm2. 

     drekadoba aris qanis Tviseba aRadginos sawyisi forma da moculoba 

gareSe Zalebis moqmedebis Sewyvetis შemdeg. qanis drekadobis Tvisebis maCve-

nebelia drekadobis moduli da puasonis koeficienti. 

     plastikuroba _ esaa qanis Tviseba SeinarCunos narCeni deformacia ga-

reSe Zalebis moqmეdebis Sewyvetis Semdeg. 

     myari sxeulis Tvisebas daubruneblad STanTqas plastikuri deforma-

ciis energia, siblante ewodeba.  

     samTo saqmeSi praqtikuli miznebisaTvis farTod gamoiyeneba profesor 

m. protodiakonovis mier SemoTavazebuli qanis simagris koeficienti f. igi 

gviCvenebs qanis mongrevisas mis winaaRmdegobas daSlaze. simagris koefici-

entis erTeulad miRebulia erTRerZa kumSvaze qanis simtkicis zRvari  k , 

romelic tolia 10 megpa, e.i. 
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                                                           f= ,
10

 k
 

     prof. m. protodiakonovis skalis Tanaxmad yvela qani sიmagris mixedviT 

iyofa 10 kategoriad, romelTa sიmagris koeficienti icvleba 0,3-dan 20-mde 

(cxr. 1).  

 

                                                                  cxrili 1 

 

 
kate-
goria 

 
qanis 
dasaxeleba 

 
qanebi 

sიmagris 
koefici-
enti, f 

I mcuravi mcuravi qani, Waobiani grunti, gaTxevadebuli 
gruntebi 

0,3 

II fxvieri qviSa, wvrili xreSi, nayari miwa 0,5 
III miwisebri torfi, msubuqi Tixnari, mSrali qviSa, mcenare-

uli miwa 
0,6 

IV rbili Tixa, qvanaxSiri, Tixovani grunti, xreSi, msubuqi 
qviSovani Tixa 

1 

V sakmarisad  
rbili 

rbili fiqali, rbili kirqva, carci, qvamarili, 
TabaSiri, gayinuli grunti, mergeli, daSlili 
qviSa, qviani grunti 

2 

VI saSualo magari Tixovani fiqali, aramagari kirqva da qvi-
Saqva, rbili konglomerati, mkvrivi mergeli 

4 

VII sakmarisad  
magari 

Cveulebrivi qviSaqva, rkinis madani, qviSovani fi-
qlebi, fiqlovani qviSaqvebi 

6 

VIII magari graniti (mkvrivi), Zalian magari qviSaqvebi da ki-

rqvebi, magari koნglomerati, Zalian magari rki-
nis madani, magari marmarilo, dolomiti, al-
madani 

10 

IX Zalian 
magari 

Zalian magari granitis qanebi, kvarcporfiri, Za-
lian magari graniti, kaJovani fiqali, yvelaze 

ufro magari qviSaqvebi დa kirqvebi 

15 

X uaRresad 
magari 

yvelaze ufro magari, mkvrivi da blanti kvarci-
tebi da bazalti, uaRresad magari sxva qanebi 

20 

 

     abraziuloba qanis Tvisebaa gacviTos masze moxaxune liToni, sali Se-

nadnobebi da sxva myari sxeulebi. damuSavebulia qanis abraziulobis gansa-

zRvris meTodika da Sedgenilia abraziulobis skala (cxr. 2). qanis abrazi-

uloba ganisazRvreba 8 mm diametris foladis Reroebis brunviTi moZraobi-

sas gamosacdeli qanis damuSavebul zedapirze. Reros amagreben magidis sa-

burRi dazgis SpindelSi da misi TiToeuli bolo 10 wT-is ganmavlobaSi 

icviTeba qanis horizontalur zedapirze. Reroze RerZuli Zala Seadgens 150 

n-s, misi brunvis sixSirea 400 wT_1.  

     qanis abraziulobis maCvenebelia Reros masis danakargi (mg), romelic 

ganisazRvreba formuliT 
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                                                           a= 

n

i

i=1

g

,
2n


 

sadac a aris abraziulobis maCvenebeli, mg; 

              g _ foladis Reros masis danakargi yovel wyvil cdaze, mg;  

              n _ wyvili cdebis ricxvi. 

        

                                                                   cxrili 2 

 

a
b
r
a
z
i
u
l
o
-

b
i
s
k
l
a
s
i
 

 

 
 

qanis   
dasaxeleba 

 
 

qanebi 

ab
r
az

iu
l
o
b
-

is
 
ma
Cv
en
eb

e-
l
i 

a,
 m
g
 

I sakmarisad 
mcireabraziuli 

kirqva, marmarilo, apatiti, qvamarili da sxv. <5 

II mcireabraziuli sulfiduri madnebi, argiliTi, rbili fiqlebi 5-10 
III saSualoze daba-

li abraziulobis  
magmaturi wvrilmarcvlovani qanebi, rkinis ma-
dani, rqaqani, jespiliti 

 
10-18 

IV saSualo abrazi-
ulobis 

wvrilmarcvlოვani kvarciani qviSaqvebi, wvril-

marcvlovani diabazi, mdnari bazaლti, msxvil-
marcvlovani piriti 

 
18-30 

V saSualoze maRa-
li abraziulobis  

saSualo da msxvilmarcvlovani kvarciani qvi-
Saqvebi, wvrilmarcvlovani granitebi da di-
oritebi, gabro  

 
30-45 

VI amaRlebuli 
abraziulobis  

magmaturi qanebi, saSualo da msxvilmarcvlo-
vani granitebi, dioritebi, porfiritebi, 
kvarciani fiqlebi, amfibolitebi 

 
45-65 

VII maRali abrazi-
ulobis  

porfiritebi, dioritebi, granიtebi 65-90 

VIII uaRresad abrazi-
uli 

korundSemcveli qanebi >90 

 

                 

 

 

 

 

 

 

 

 

               4. samTo manqanebis mWreli instrumenti 
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    qanis meqanikuri xerxiT daSlisaTvis samTo manqanebis Semsrulebeli or-

ganoebi aRWurvilia mWreli iaraRiT. 

 mWrel iaraRze mniSvnelovnadaa damokidebuli samTo manqanis mwarmoeb-

luroba, cveTa da energiis xarji, produqciis xarisxi da Rirebuleba. mWrel 

iaraRs muSaoba uxdeba mZime pirobebSi: dasaSleli qanis cvalebadi fizikur-

meqanikuri Tvisebebis gamo masze moqmedebs cvladi sididis datvirTva, 

romlis maqsimaluri mniSvneloba  zogjer 5-8-jer aღemateba saSualo 

mniSvnelobebs; muSaobisas saWrisis temperatura matulobs (magar qanebSi 600 
0C-mde) da sxv. amasTan, iaraRis mdgomareobaze Tvalyuris devneba xSirad 

gaZnelebulia. amitom mWrel iaraRs waeyeneba zogi moTxovna: saWrisi unda 

iyos mtkice da cveTamedegi, qanis daSla unda moxdes energiis mcire xarjiT, 

saWrisebis forma, zomebi da geometriuli parametrebi unda Seesabamebodes 

dasaSleli qanis Tvisebebsa da Semsrulebeli organos konstruqcias, 

saWrisebis damzadebisa da eqsplutaciis Rirebuleba unda iyos mcire, maTi 

Semsrulebel organoze damagreba ki _ martivi da saimedo, advili unda iyos 

saWrisis Secvla, aRdgena da alesva. 

 saWrisebi mzaddeba qromiani da naxSirbadovani foladisagan, xolo 

mWrel pirze cveTamedegobis asamaRleblad daduRebulia liTonkeramikuli, 

eleqtroduli da marcvlovani sali Senadnobebi. 

 praqtikaSi yvelaze metad gamoiyeneba liTonkeramikuli Senadnobebi, ro-

mlebic Sedgeba sxvadasxva procentuli Tanafardobis volframis karbidisa 

da kobaltisagan. moosis skalis mixedviT volframis karbidis sisalea 9. igi 

maRali Tbogamtarobisaa, myife da cveTamedegia. kobalti Wedadi da blanti 

liTonia da gamyarebisas uzrunvelyofs volframis karbidis marcvlebs 

Soris mtkice kavSirs. 

 struqturis mixedviT arCeven wvril, saSualo da msxvilmarcvlovan Se-

nadnobebs. am ukanasknels aqvs didi simtkice da siblante, magram misi cve-

Tamedegoba dabalia. es SeiZleba aixsnas imiT, rom karbidis marcvlebis ze-

dapirebis jamuri farTobi naklebia wvrilmarcvlovan SenadnobTan Sedare-

biT. wvrilmarcvlovan Senadnobebs aqvs meti sisale da cveTamedegoba, amitom 

BK 2 M, BK 3 M, BK 6 M da sxv. (M _ wvrilmarcvlovani) Senadnobebi maTi ara-

sakmarisi simtkicis gamo samTo mrewvelobaSi ar gamoiyeneba.  

 Tanamedrove samTo manqanebis mWreli iaraRi, umetes SemTxvevaSi, aRWur-

vilia saSualomarcvlovani BK 2, BK 3, BK 4 , BK 6, BK 8, BK 10, BK 15, BK 20, BK 25, 

BK 30   da msxvilmarcvlovani  BK 4 B, BK 6 B, BK 8 B, BK 11 B, BK 20 B  da BK 25 B 

SenadnobebiT. cifris Semdeg indeqsi B niSnavs msxvilmarcvlovans. Senadnob-

Si cifri miuTiTebs kobaltis procentul Semadgenlobas.  

     mWreli iaraRisaTvis sali Senadnobis markis SerCeva xdeba qanis meqani-

kuri Tvisebebisa da daSlis xerxis mixedviT. 

     qanis dartymiTi xerxiT daSlisas iyeneben msxvilmarcvlovan Senadno-

bebs kobaltis meti SemcvelobiT. magar da abraziul qanebSi mWreli iaraRis 



13 

cveTamedegobis gazrdis mizniT mizanSewonilia kobaltis mcire Semcvelobis 

Senadnobebis gamoyeneba.  

     saWrisis mWrel pirze aduReben sali Senadnobebis firfitebs an kernebs. 

firfitebs aqvs trapeciisebri momrgvalo da mrgvali forma, kernebs _ 

mrgvali, eqvswaxnaga an rvawaxnaga. firfitebis sisqe damokidebulia Runvisa 

da dartymisas mis simtkiceze da miiReba: xelis eleqtroburRebiT naxSirebis 

burRvisas _ 3 mm-mde, qanebis burRvisas – 3-4 mm-mde, dartymiTi burRvis gvi-

rgvinebisaTvis _ 8-12 mm, sayelavi manqanebisa da kombainebisaTvis _ 4-8 mm. 

saWrisebisa da saburRi gvirgvinebisaTvis gamoyenebuli kernebis diametri 8-

12 mm-ia. 

     amosaRebi da gvirabgasayvani manqanebis saWrisebi SeiZleba iyos radi-

aluri da tაnგenciuri. pirvel SemTxvevaSi saWrisebi magrdeba saWerSi Snekis 

an dolis radiusis mimarTulebiT (nax. 1, b), tangenciuri saWrisebi ki _ 

radiusTan garkveuli kuTxiT (nax. 1, a). 

 
nax. 1. kombainebis saWrisebi 

 

     saWrisis konstruqciuli parametrebia: saWrisis Sveri 1 _ manZili saW-

risis saWerSi Camagrebis adgilidan mis mWrel piramde; bolos sigrZe lx -  

manZili saWrisis Camagrebis adgilidan bolos torsamde; saWrisis mWreli 

nawilis sigane b, saWrelis sigane a; konstruqciuli tangenciuri Sveri I1 _ 

manZili saWrisis mWreli piridan bolos RerZamde. 

     saWrisis wina da ukana waxnagebs Soris kuTxes wawvetebis γ kuTxe ewo-

deba (nax. 2). rac ufro mcirea am kuTxis mniSvneloba, miT ufro basria mWre-

li piri, magram miT ufro naklebia misi simtkice, icvleba 65-dan 900-mde. rac 

ufro metia qanis simagre, miT ufro meti unda iyos wawvetebis kuTxis 

mniSvneloba. 
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 ukana a kuTxe esaa kuTxe saWrisis ukana waxnagsa da Wris DD sibrtyes 

Soris. radialur saWrisebSi am kuTxis mniSvneloba ar aRemateba 200-s. ukana 

kuTxis mcire mniSvnelobisas saWrisis cveTa mkveTrad matulobs, rac iwvevs 

sangrevze saWrisis miwodebis Zalis gazrdas. meore mxriv, a kuTxis gazrda 

iwvevs saWrisis Tavis Sesustebas. Wris δ kuTxe aris kuTxe saWrisis wina 

waxnagsa da Wris DD sibrtyes Soris. 

     kuTxes saWrisis waxnagsa da mWrel pirze gamaval Wris sibrtyis marTo-

bul OB სიბრტყes Soris saWrisis wina β kuTxe ewodeba. β SeiZleba iyos nulis 

toli (nax. 2, a), dadebiTi _ δ<900 (nax. 2, b) an uaryofiTi _ δ> 900 (nax. 2, g), 

β kuTxis dadebiTi mniSvneloba 5-130-is farglebSia, magari qanis daSlisas β

kuTxis uaryofiTma mniSvnelobam SeiZleba 250-s miaRwios.  

 

 

 

 

 

 

 

     

    

            

nax. 2. saWrisis geometriuli parametrebi 

 

 ganxilul kuTxeebs saWrisis mTavari kuTxeebi ewodeba. maTi dadebiTi 

mniSvnelobisas  0 0α+γ+β=90 ; α+γ=δ; β=90 -δ.  
 rbili da saSualo simagris qanebSi momuSave gvirabgasayvani kombainebis 

umetesoba aRWurvilia saWrisebiT, romlebic geometriuli parametrebiTa da 

konstruqciiT gansxvavdeba amosaRebi kombainebis saWrisebisagan. maTi sa-

Werela mrgvali kveTisa da gadidebuli simtkicisaa, Wris kuTxe, rogorc 

wesi, 900-ia. im SemTxvevaSi, rodesac qanis simagre f=6-10, saWrisebis magivrad 

iyeneben diskur, manWvlisebr da kbila frezburRebs. 

 diskuri frezburRi foladis diskoa, romelic gorvisa da srialis sa-

kisrebiT damagrebulia lilvze. diskos mWrel pirze daduRebulia sali Se-

nadnobi. srialis xaxunis uqonlobis gamo diskoebis cveTamedegoba bevrad 

ufro maRalia, vidre Cveulebrivi saWrisebisa. 

 kbila frezburRi SeiZleba iyos cilindruli an konusuri formis, kbi-

lebze daduRebuli relitiT an SenadnobiT T–590. manWvlisebr frezburRebze 

(200–250 mm diametriT) damagrebulia 12-15 mm diametris BK8B da BK11B sali 

Senadnobebisagan damzadebuli manWvlebi, romelTa Tavi SeiZleba iyos 

sferuli, soliseburi, jvrisebri an sxva formis. 
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                              l e q c i a  3 

II. gvirabgasayvani kombainebi da kompleqsebi  
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 1. gvirabgasayvani kombainebi 

     gvirabgasayvani kombainebi gamoiyeneba miwisqveSa pirobebSi fuW qanebSi, 

sasargeblo wiaRiseulsa da Sereul sangrevSi sxvadasxva daniSnulebis 

gvirabebis gasayvanad. kombaini angrevs qans masividan da tvirTavs mas konve-

ierze, saidanac qani gadadis gadamtvirTavze, Semdeg ki itvirTeba satran-

sporto manqanebSi. 

     gvirabgasayvani kombainebi, gvirabis gayvanis teqnologiuri procesis 

yvelaze ufro mZime da Sromatevadi operaciebis droSi SeTavsebis saSuale-

bas iZleva. amiT 2-2,5-jer matulobs gvirabis gayvanis siCqare buრღva-afeTqe-

biT xerxTan SedarebiT, mcirdeba gasayvani samuSaoebis Rirebuleba, mniSvne-

lovnad umjobesdeba muSaobis sanitarul-higienuri pirobebi da momuSaveTa 

usafrTxoeba. kombainiT qanis mongrevisas ar Cndeba bzarebi gvirabis 

konturis garSemo mdebare qanebis masivSi, rac asafeTqebelი samuSaoebis 

dros aRiniSneba. amis gamo gvirabis kedlebis mdgradoba ukeTesia da iol-

deba maTi gamagreba.  

     gvirabgasayvani kombainis klasifikacia xdeba: 

       gamoyenebis aris mixedviT _ ZiriTadi (kapitaluri) da damxmare, mosam-

zadebeli gvirabebis gasayvanad, sasargeblo wiaRiseulsa da Sereul sang-

revSi, ZiriTadi (kapitaluri) mosamzadebeli gvirabebis gasayvanad fuW qanSi; 

     gasayvani gvirabebis ganivkveTis formis mixedviT _ wriuli, TaRuri (Ta-

Rovani), marTkuTxa da trapeciuli gvirabebis gasayvanad; 

     Seმsrulebეli organos tipis mixedviT _ amorCeviTი (cikluri) da sa-

burRi (uwyveti) moqmedebis; 

     dasaSleli qanis simagris mixedviT _ rbili, fuWi qanebis CanarTebian 

 f 4 naxSirebsa da sust madanSi gvirabebis gasayvanad, saSualo simagris

 f=4-8  da magar fuW qanebSi  f 8 samuSaod. 

     ZiriTadi niSnebis garda gvirabgasayvani kombაinebis klasifikacia xdeba 

mongreuli masis datvirTvis xerxis, gadaadgilebis organosa da moxmare-

buli energiis saxeobis mixedviT. 

     amorCeviTi moqmedebis kombainebi ZiriTadad gamoiyeneba sasargeblo wi-

aRiseulisa da fuWi qanis cal-calke mosangrevad da gvirabebis ganivkveTis 

formisa da zomebis farTo diapazonSi Sesacvlelad. uwyveti moqmedebis ko-

mbainebi gamoiyeneba sxvadasxva simagris qanebSi mudmivi ganივkveTis wriuli 

da TaRuri formis gvirabebis gasayvanad. 

     SesaZlebelia kombainebis distanciuri da avtomaturi marTva, maTTan 

erTad gadasaadgilebeli meqanizebuli samagris gamoyeneba. kombainebi gvi-

rabgasayvani kompleqsebis ZiriTadi manqanebia. 

     gvirabgasayvani kombainis ZiriTadi kvanZebia: Semsrulebeli organo, sa-

tvirTavi da mtverCamxSobi mowyobilobebi, gadaadgilebis organo. 
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      Semsrulebeli organos daniSnulebaa masividan wiaRiseulis an fuWi 

qanis mongreva. amorCeviTi moqmedebis Semsrulebeli organo qans angrevs 

Tanmimdevrulad Sreebis saxiT da sxvadasxva formisa da ganivkveTis gvira-

bebis gayvanis saSualebas iZleva. saburRi moqmedebis organo ki qans angrevs 

sangrevis mTel zedapirze.  

      amorCeviTi moqmedebis Semsrulebeli organoebi gadaadgildeba erT an 

or sibrtyeSi. gasayvani gvirabis ganivkveTi ganisazRvreba Semsrulebeli 

organos zomebiT an rxevis amplitudiT, zogjer ki orive parametriT. zo-

gierTi kombaini gvirabisTvis saWiro formis misacemad aRWurvilia damate-

biTi mowyobilobebiT, romlebic angrevs Werisa da iatakis safexurebs da 

asworebs gvirabis gverdiT kedlebs. 

     Semsrulebeli organoebi, romlebic gadaadgildeba erT sibrtyeSi, Se-

iZleba iyos baruli, gvirgvina, Snekuri da kombinirebuli (nax.  3). 

 

nax. 3. amorCeviTi moqmedebis Semsrulebeli organoebis sqemebi (erT 

sibrtyeSi gadaadgilebisas) 

 

     baruli Semsrulebeli organo gamoiyeneba mosamzadebeli gvirabebis ga-

sayvanad naxSirsa da sust qanebSi. misi mTavari elementia sayelavi manqanebis 

da amosaRebi kombainebis mWreli jaWvi.     

         me-3-ე a, b, g naxazebze warmodgenilia baruli Semsrulebeli organos 

sxvadasxva konstრuqcia. pirvel SemTxvevaSi ori paraleluri bari daxrilia 

vertikalur sibrtyesa da maTi horizontalur sibrtyeSi mobrunebiT miiReba 

trapeciuli formis gvirabi. isrebiT naCvenebia mWreli jaWvisa da baris 

gadaadgilebis mimarTulebebi. konturuli bari, romelic aRWurvilia mWreli 

jaWviT (nax. 3, b) gamoiyeneba darCenili mTelanis dasaSlelad. 3, g naxazze 

naCvenebi baruli Semsrulebeli organo Sedgeba ori mWreljaWviani 

barisagan, romelTagan qveda uZravia, xolo zeda gadaadgildeba vertikaluri 
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mimarTulebiT. Semsrulebeli organo angrevs qans kombainis sangrevze peri-

odulad miwodebisa da zeda baris vertikaluri rxevebis Sedegad. 

     gvirgvina Semsrulebeli organo (nax. 3, d) Sedgeba gvirgvinebisagan, 

romlebzec damagrebulia saWrisebi. gasayvani gvirabis zomebis mixedviT 

iyeneben sxvadasxva diametris sacvlel gvirgvinebs. amasTan, gvirabis sigane 

icvleba Semsrulebeli organos rxevis amplitudis mixedviT. trapeciisebri 

formis gvirabis misaRebad gvirgvinebs Semoabruneben garkveuli kuTxiT. zo-

gjer gvirgvina Semsrulebeli organo warmoadgens diskoebs (nax. 3, e), rom-

lebic wyvil-wyvilad damagrebulia or moZrav isarze. 

    kombinirebuli Semsrulebeli organo (nax. 3, v) baruli da gvirgvina 

organoebis Serwymaa. igi Sedgeba ori barisagan, romlebzec damagrebulia 

horizontaluri brunvisRerZiani gvirgvinebi. qani ingreva gaSlili barebis 

sangrevze miwodebisas maTi horizontalur sibrtyeSi erTmaneTisaken gadaad-

gilebis Sedegad. mongreuli zolis simaRle gvirgvinis diametris tolia. 3 

z naxazze naCvenebia kombinirebuli Semsrulebelo organo, romelic Sedgeba 

mWreljaWviani ori gverdiTi da erTi qveda barisgan. 

     Snekuri Semsrulebeli organo (nax. 3, T) Semxvedri mimarTulebiT mbru-

navi ori Snekia, romelTa torsul zedapirebze daxraxnuli xazebis gaswvriv 

damagrebulia saWrisebi. Snekebi brunviTi moZraobis garda asrulebs 

ukuqceviT-winsvliT moZraobas. 

     amorCeviTi moqmedebis Semsrulebeli organoebi, romlebic gadaadgil-

deba or sibrtyeSi, konstruqciuli niSnis mixedviT iyofa erTdolian, or-

dolian, sxivur, rgolur da diskur organoebad (nax. 4). 

     erTdoliani Semsrulebeli organo (nax. 4, a) praqtikaSi yvelaze farTod 

gamoiyeneba. wakveTili konusis formis gvirgvina damagrebulia isarze, 

romelic gadaadgildeba horizontalur da vertikalur sibrtyeebSi. zogi-

erTi erTdoliani organo aRWurvilia teleskopuri gamosawevi mowyobilo-

biT, rac periodulad kombainis sangrevze miwodebis gareSe Semsrulebeli 

organos masivSi SeWris saSualebas iZleva.  

     ordoliani Semsrulebeli organos isarze moTavsebulia vertikaluri 

brunvisRerZiani ori gvirgvina (nax. 4, b) an erTi gvirgvina, romelic Sedgeba 

horizontaluri brunvisRerZiani ori naxevarsferosgan (nax. 4, g). 

     sxivuri Semsrulebeli organos moZravi isris orive mxareze damag-

rebulia saerTo horizontaluri brunvisRerZiani oTxsxiviani gvirgvina (nax. 

4, d). 
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nax. 4. amorCeviTi moqmedebis Semsrulebeli organoebis sqemebi (or sibr- 

tyeSi gadaadgilebisas) 

 

     rgoluri Semsrulebeli organo konusuri Rru milia, romlis SigniT 

moTavsebulia Sneki (nax. 4, e). milis farTo bolos torsuli zedapiri aR-

Wurvilia saWrisebiT, romlebic warmoqmnis rgolur xvrels. Snekis daniS-

nulebaa mongreuli qanis gadatana. 

     diskuri Semsrulebeli organo (nax. 4, v) gankuTvnilia masivis gamosa-

yelad. 

     saburRi moqmedebis Semsrulebeli organoebi iyofa or jgufad: roto-

ruli da planetaruli. 

     rotoruli Semsrulebeli organo gamoiyeneba sxvadasxva simagris fuW 

qanSi, naxSirsa da madanSi gvirabebis gasayvanad da Sedgeba erTi an ramdenime 

plansayelurisgan (nax. 5, a). rbil fuW qanebSi, naxSirsa da madanSi 

muSaobisas organo aRWurvila saWrisebiT, saSualo simagris fuW qanSi muSa-

obisas _ kbila an diskuri frezburRebiT. saWrisebi sangrevSi Wrian koncen-

trul centrul xvrelebs 4, xolo darCenili mTelanebi 5 aixliCeba  

 

 

 

 

 

 

 

 

 
nax. 5. saburRi moqmedebis Semsrulebeli organoebis sqemebi 
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specialuri amxleCebiT. imis gamo, rom saWrisebis saSualebiT ingreva masivis 

mxolod nawili, mniSvnelovnad mcirdeba daSlis procesis energotevadoba. 

     plansayeluri SeiZleba iyos brtyeli, konusuri an sferuli. rodesac 

plansayelurebis raodenoba luwia, maTi Semxvedri mimarTulebiT brunvisas 

gaTanasworebulia mgrexi momenti, rac zrdis kombainis mdgradobas.                          

     arCeven erTRerZul, TanaRerZul paralelurRerZul plansayelurian 

rotorul Semsrulebel organoebs. 

     erTRerZul Semsrulebel organos RerZze 2 damagrebulia erTi plan-

sayeluri 1 (nax. 5, a), umetes SemTxvevaSi, samsxiviani. Semsrulebeli organo 

sangrevisken gadaadgildeba mabiji mowyobilobiT. gvirabis qveda nawils 

aformeben bermuli saRaravebiT 3. 

     TanaRerZuli Semsrulebeli organo (nax. 5, b) gankuTvnilia rbil qanebSi 

samuSaod da Sedgeba gare 1 da Siga 3 plansayelurisagan, romlebic RerZis 

2 mimarT brunaven Semxvedri mimarTulebiT. bermuli saRaravebi ganlagebulia 

horizontalurad, aqvs Snekis forma da gadaadgilebs mongreul masas 

gvirabis centrisaken. 

     paralelurRerZul Semsrulebel organos aqvs cal-calke RerZebze 

damagrebuli ori plansayeluri, romlebic brunavs Semxvedri mimarTulebiT. 

     zogierT kombainze dayenebulia sami plansayeluri, romelTagan ori 

ganapira 1 da 3 (nax. 5, g) erT sibrtyeSia, xolo mesame 4 _ winaa gamoweuli. 

ovaluri formis gvirabs aformeben mWreli jaWviT 5 da bermuli saRaravebiT. 

     planetaruli Semsrulebeli organo gankuTvnilia sxvadasxva simagris 

fuW qansa da naxSirSi samuSaod. amasTan, rbil qanSi iyeneben saWrisebs, xolo 

saSualo simagrisa da magarSi _ frezburRebs. arCeven sibrtyiv da sivrcul 

planetarul organoebs. 

     sibrtyivi Semsrulebeli organos mWreli iaraRi 1 (nax. 5, d) gadaadgi-

ldeba sangrevis paralelur sibrtyeSi da brunavs  erTdroulad 2 da 3 

RerZebis irgvliv. 

     sibrt ivi Semsrulebeli organos saWrisebi 1 (nax. 5, e) moZraobs rTuli 

traeqtoriiT erTdroulad or sibrtyeSi RerZebis 2 da 3 irgvliv da 

sangrevTan mudmiv kontaqtSi ar aris. 

     amrigad, cikluri moqmedebis amorCeviTi Semsrulebeli organos saSu-

alebiT SesaZlebelia gvirabebis gayvana sasargeblo wiaRiseulsa da fuW 

qanSi  f 8 da gvirabis ganivkveTisa da formis Secvla yovelgvari საmontaJo 

samuSaoebis gareSe. saWrisebis gamocvla advilia. saburR Semsrulebel or-

ganoebs gvirabi gahyavs mTel ganivkveTze, muSaobis procesSi gadaadgildeba 

ganuwyvetliv da aqvs maRali mwarmoebluroba. maTi saSualebiT SesaZle-

belia  f 14 16  simagris qanis daSla. sangrevispira sivrce gamoiyofa Sem-

srulebeli organos ukan dayenebuli fariT, rac mniSvnelovnad amcirebs 

mtvris raodenobas. garkveul siZneleebTanaa dakavSirebuli mWreli iaraRis 

gamocvla, rac kombainis sangrevidan gamowevas moiTxovs. 
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     gvirabgasayvani kombainis Semsrulebeli organoTi mongreuli masa gvi-

rabis sagebi gverdidan aiwmindeba kombainis satvirTavi organos saSualebiT, 

romelic qans tvirTavs kombainze ganlagebul xvetia konveierze an uSualod 

satransporto manqanebSi. satvirTi mowyobilobis konstruqcia ZiriTadad 

damokidebulia Semsrulebeli organos tipze da SeiZleba iyos am 

ukanasknelze damagrebuli an warmoadgendes damoukidebel meqanizms. satvi-

rTi mowyobilobis mwarmoebluroba unda aRematebodes kombainis Semsrule-

beli organos mwarmoeblurobas. 

     konstruqciuli Taviseburebisa da muSaobis xasiaTis mixedviT arCeven 

mosaxvetTaTebian, CamCian, Snekur, barul da xvetia satvirT organoebs. 

                    

nax. 6. gvirabgasayvani kombainebis satvirTi mowyobilobebis sqemebi 

     mosaxvetTaTebiani satvirTi organo farTod gamoiyeneba gvirabgasayvan 

kombainebSi. igi Sedgeba ori an oTxi TaTisgan 1 (nax. 6, a), mimRebi magidisgan 

2, romelzec dadgmulia xvetia konveieri 4, mrudmxara-barbaca meqanizmisa 3 

da mowyobilobis asawevi domkratisagan. didi ganivkveTis gvirabebSi san-

grevis mTel siganeze qanis dasatvirTad iyeneben horizontalur sibrtyeSi 

mbrunav satvirT mowyobilobas. mosaxvetTaTebiani satvirTi organos 

Rirsebebs miekuTvneba maRali mwarmoebluroba da saimedooba. amasTan, TaTe-

bis ukusvlisas qani nawilobriv ukan brundeba. magar qanebSi muSaobisas zog-

jer TaTebi iWedeba. 

    xvetia satvirTi organo, ise rogorc mosaxvetTaTebiani, gamoiyeneba amo-

rCeviTi moqmedebis gvirabgasayvan kombainebSi. jaWvze 2 damagrebuli xvetiebi 

3 (nax. 6, b) gvirabis sagebi gverdidan awmendil qans gadatvirTavs konveierze 

1. aseTi mowyobiloba kargad muSaobs naxSirebSi, xolo qanis datvirTva 

iwvevs mowyobilobis detalebis swraf cveTas da mimmarTveli Rarebis qaniT 

CaWedvas. 

     CamCiani satvirTavi organoTi aRWurvilia saburRi moqmedebis kombainebi. 

CamCebi 1 (nax. 6, g) damagrebulia rotoruli Semsrulebeli organos 2 



22 

plansayeluris sxivebis boloebSi. CamCebi qaniT ivseba qveda mdgomareobaSi 

_ gvirabis sagebi gverdis centrSi da ganitvirTeba specialur fanjaraSi 3. 

bermuli saRaravebi 4 mongreul masas gadaadgilebs gvirabis centrisken. 

CamCiani satvirTavi mowyobilobis mwarmoebluroba proporciulia Semsrule-

beli organos brunvis sixSirisa. igi martivi konstruqciisa da ar moiTxovs 

specialur amZravs. CamCidan qanis gantvirTvaze moqmedebs am ukanasknelis 

fizikuri Tvisebebi: tenianoba, webvadobisadmi midrekileba da sxv.  

     Snekuri satvirTavi organo mongreul masas bermuli saRaravebis Sneke-

biT 1 (nax. 6, d) tvirTavs xvetia konveierze 2, romelic gadaadgilebs mas 

gadamtvirTavisken. 

     baruli satvirTavi organo qans tvirTavs Semsrulebeli organos mWre-

li jaWviT an specialuri xvetia bariT. es ukanaskneli rTulia kons-

truqciulad da xSirad iWedeba qaniT. 

     gvirabgasayvani kombainebis gadaadgilebis organos daniSnulebaa masivis 

daSlisa da mongreuli masalis datvirTvisas sangrevze dawnevis Zalis 

Seqmna, muSaobis dros sangrevSi kombainis manevrireba, kombainis gada-

adgileba erTi gvirabidan meoreSi. gvirabgasayvan kombainebSi iyeneben 

muxluxa da mabij saval mowyobilobas.  

     muxluxa savali mowyobiloba farTod gamoiyeneba maRali manevrulobis 

da eqspluataciaSi moxerxebulobis gamo. igi aRWurvilia eleqtruli an 

hidravlikuri amZraviT. hidroamZravi uzrunvelyofs kombainis miwodebis sa-

muSao da samanevro siCqareebs da gadaadgilebis siCqaris farTo diapazonSi 

mdovre regulirebis saSualebas iZleva. muxluxa savali mowyobilobis 

ZiriTadi naklia sangrevze didi dawnevis Zalis Seqmnis SeuZlebloba, 

radganac es ukanaskneli damokidebulia kombainis wonasa da muxluxebis sa-

gebTan CaWidebis koeficientze da misi sidide arasodes ar aRemateba komba-

inis sakuTar wonas. 

     muxluxa savali mowyobiloba gamoiyeneba gvirabebSi, romelTa daxri-

lobis kuTxe _ 100-mdea, xolo kombainis specialuri hidravlikuri domkra-

tebiT aRWurvisas _  150-mde. 

     muxluxebs SeiZleba hqondeT erTi saerTo an gancalkevebuli amZravebi. 

umetes SemTxvevaSi, gamoiyeneba gancalkevebuli eleqtruli an hidravlikuri 

amZravi. manqanis bazaa centraluri CarCo, romelzec damagrebulia ori 

muxluxa urika. masze damontaJebulia yvela meqanizmi da kvanZi. 

     mabiji savali mowyobiloba gankuTvnilia sangrevze dawnevis Zalis Se-

saqmnelad, romlis sidide ramdenjerme aRemateba kombainis sakuTar wonas. 

koWis 2 ganmbjenა gvirabis gverdiT kedlebSi xdeba ganmbjeni hidrodomkra-

tebiT 1 (nax. 7). kombaini 4 sangrevisken gadaadgildeba ori hidrodomkratis 

3 saSualebiT, romelTa Wokebi damagrebulia ganmbjen koWze, cilindrebi _ 
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ki kombainze. kombainis gadaadgilebis Semdeg hidrodomkratebs 1 aTavisuf-

leben da koWi 2 domkratebiT 3 iweva win gadaadgilebis bijis tol manZilze 

(0,7 m). amis Semdeg cikli meordeba. 

 

 

 

 

 

 

nax. 7. mabiji savali mowyobilobis sqema 

     mabiji savali mowyobiloba konstruqciulad ufro martivia, vidre 

muxluxa meqanizmi da aqvs naklebi masa, magram gvirabis kedlebSi ganbjenisas 

qmnis did datvirTvebs. amitom, mabiji mowyobilobis gamoyeneba napralovan 

qanebSi gvirabebis gayvanisas SezRudulia. kombainis erTi gvirabidan meoreSi 

gadasatanad saWiroa damatebiTi satransporto saSualebebi. 

     gvirabgasayvani kombainis Semsrulebeli organoebi aRWurvilia ori 

saxis mWreli iaraRiT: saWrisebiTa da frezburRebiT. saWrisebi qans Slis 

WriT, xolo frezburRebi _ gaWyletiT, sangrevis mTel zedapirze gadagore-

bisas. frezburRebiT muSaoba iwvevs gorvis xaxuns, saWrisebis gamoyeneba ki 

_ srials, amitom pirvel SemTxvevaSi energoxarjebi ufro dabalia, amasTan, 

frezburRebi ufro cveTamedegia, vidre saWrisebi. saWrisebs xmaroben 

amorCeviTi moqmedebis gvirabgasayvan kombainebSi f=6-8 simagris da 10-15 mg-

mde abraziulobis fuWi qanisa da naxSirebis mosangrevad. frezburRebiT 

aRWurvilia saburRi moqmedebis kombainebi f=6-18 simagrisa da 30-45 mg abra-

ziulobis qanebSi muSaobisas.  

     frezburRi (nax. 8) Sedgeba korpusisa 1 da sasakisre sayrdenisgan 2. 

arCeven diskur (nax. 8, b) da kbila (nax. 8, g) frezburRebs. gvirabgasayvan 

kombainebSi farTod gamoiyeneba diskuri frezburRebi. kbila frezburRebi 

ZiriTadad ixmareba Waurebis gayvanisas da sxvadasxva daniSnulebis Wa-

burRilebis burRvisas. 

      diskuri frezburRebi didi dawnevis Zalis Seqmnis SesaZleblobas iZ-

leva. maT hyofen Subla (nax. 8, a) da tangenciur (nax. 8, b) frezburRebad. 

pirvel SemTxvevaSi frezburRebs aqvs simetriuli, xolo meoreSi _ arasime-

triuli solis forma. magari qanebis dasaSlelad diskur frezburRebSi wne-

xen sali Senadnobebis manWvlebs. 

     diskuri frezburRebis ZiriTadi parametrebia: gare diametri D, milisis 

diametri d, wawvetebis kuTxe β , muSa nawilis damrgvalebis radiusi r (nax. 8, 
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a). tangenciur diskur frezburRebSi damatebiTi parametrebia δ  Wrisa da 

ukana γ  kuTxe. 

     diskuri frezburRebiT sangrevis daSlis parametrebia frezburRis erT 

gavlaze qanSi h CaRrmaveba da Wris t biji. yvelaze ufro xSirad iyeneben 200-

400 mm diametris frezburRebs, romelTa wawvetebis kuTxe 30_600-ia, ukana 

kuTxe_8_150, Wris kuTxe_52-650. qanis simagris mixedviT CaRrmaveba icvleba 4-

dan 30 mm-mde, Wris biji_40-dan 80 mm-mde. frezburRebi mzaddeba legirebuli 

foladisgan da mis mWrel wiboze xSirad daduRebulia sali Senadnobis 

firfita. 

                      

                 nax. 8. gvirabgasayvani kombainebis frezburRebi 

gvirabgasayvani kombainebi ZiriTadad aRWurvilia eleqtruli amZraviT_ 

afeTqebausafrTxo Sesrulebis asinqronuli, mokled SerTuli ZravebiT. ele-

qtroZravas marTva da gamorTva xdeba uSualod kombainze, am ukanasknelis 

magnitur sadgurSi Cadgmuli gamSvebi aparaturis saSualebiT. 

     gvirabgasayvan kombainebSi Semsrulebeli, satvirTavi organoebisa da 

konveierebis asawevad da Semosasbruneblad, kombainis ganmbjenisTvis, agreT-

ve, damxmare operaciebis Sesasruleblad farTod gamoiyeneba moculobiTi 

hidroamZravi. 

     gvirabgasayvani kombainebis muSaobisas warmoiqmneba didi raodenobiT 

mtveri, romelic sangrevSi 2000_3000 mg/m3-mde aRwevs, rac dauSvebelia mom-

saxure personalisa da mowyobilobebis normaluri  muSaobisaTvis. mtver-

warmoqmnis intensiuroba da haeris mtvrianoba damokidebulia naxSiris  da 

qanebis fizikur-meqanikur Tvisebebze, gvirabis gayvanis siCqareze, satvirT da 

satransporto organoebis tipze.  
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mtverTan brZolis erT-erTi ZiriTadi saSualebaa sangrevis ganiaveba. 

farTod iyeneben mtverwarmoqmnis kerebis morwyvasa da erTdroulad, damtve-

rianebuli haeris gawovas. saburRi moqmedebis gvirabgasayvan kombainebSi 

mtverTan brZola ramdenadme gaadvilebulia, radganac aris SesaZlebloba 

gadamRobi faris saSualebiT sangrevidan manqanis korpusis gamoyofisa, rac 

ver xerxdeba amorCeviTi moqmedebis kombainebis muSaobisas. 
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                           leqcia 4 

 

    2. gvirabgasayvani kombainebis konstruqciuli tipebi  
 

amorCeviTi moqmedebis 4ПУ gvirabgasayvani kombaini gankuTvnilia  hori-

zontaluri da daxrili gvirabebis gasayvanad naxSirsa da Sereul sangrevSi. 

kombainis ZiriTadi kvanZebia (nax. 9): Semsrulebeli organo 1, sayrden-mobru-

nebiTi meqanizmi 2, hidromowyobiloba 5, satvirTavi organo 6, eleqtro 

mowyobiloba 4, gadaadgilebis meqanizmi 7, marTvis pulti 8, mtverCamxSobi 

mowyobiloba  3. 

 

                           

 

  

 

 

 

 

 

                    nax. 9 4ПУ kombaini 

 

Semsrulebeli organoa isari, romlis boloze damagrebulia saWrisebi-

ani momngrevi gvirgvina. isarze moTavsebulia Semsrulebeli organos reduq-

tori da eleqtroZrava. isari amZravTan erTad hidrodomkratebiT teles-

kopurad gadaadgildeba kombainis CarCoze, horizontalur da vertikalur 

sibrtyeSi. Semsrulebel organos mier mongreuli masa mosaxvetTaTebiani 

satvirTavi mowyobilobiT 6 itvirTeba kombainis xvetia konveierze, iqidan ki 

– lentur gadamtvirTavze 9. es ukanaskneli qans tvirTavs vagonetebSi an 

lentur konveierze. satvirTavi mowyobilobis mimRebi magida saxsruladaa 

damagrebuli kombainis CarCoze da hidrodomkratebis saSualebiT gadaadgi-

ldeba muxluxebis sayrdeni zedapiris rogorc zemoT, aseve qvemoT. 

kombainis gadaadgilebis organo Sedgeba eleqtroZravasagan, reduqto-

risgan, muxluxa urikebis ori sayrdeni sagoravisa da muxluxa jaWvisgan. 

gadaadgilebis meqanizmis yvela kvanZi damagrebulia kombainis CarCoze. kom-

bainis gamoyeneba SeiZleba gazisa da mtvris mxriv saSiS SaxtebSi. misi marTva 

xdeba kombainze dadgmuli marTvis pultidan. muSaobis dros warmoqmnili 

mtvris CasaxSobad kombaini aRWurvilia morwyvis da mtvris gamwovi 

saSualebebiT. 

lenturi gadamtvirTavis sigrZe xazovani seqciebis raodenobis Secvlis 

xarjze icvleba 5-dan 12 m-mde. gadamtvirTavis erTi bolo xisti gadabmiT 
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damagrebulia kombainze, xolo misi konsoluri nawili sakidrebis 

saSualebiT – samagris uRlebze (vagonetebSi gantvirTvisas) an Tvlian say-

rdenebze (konveierze gaclisas). 

me-10 naxazze warmodgenilia kombainis Semsrulebeli, satvirTavi da ga-

daadgilebis organoebis kinematikuri sqemebi. Semsrulebel organos brunva 

gadaecema Z 1 Zravadan pirveli planetaruli meqanizmis kbilanebiT 1 – 3, 

meore planetaruli meqanizmis kbilanebiT 4 – 6  da quroebiT 7, 8. mosaxvet- 

              
           nax. 10. 4ПУ kombainis kinematikuri sqema 

  

TaTebiani mrudxara_kulisuri meqanizmi moZraobaSi modis Z 2 Zravadan kbi-

lanebiT 9_12, quroTi, lilviT 13, konveieris amZravi Tavis reduqtoris kbi-

lanebiT 14_17. aqedan brunva gadaecema varskvlavebs 18 da 19, xvetia konveiers 

da masTan erTad kbilanebs 20_21 da mosaxvet TaTebs. 

kombainis gadaadgilebisTvis Z 3 eleqtroZrava quroebiT 22, 23 abrunebs 

konusur kbila wyvils 24 _ 25, cilindrul kbila wyvils 26 _ 27, lilvs. 

friqciuli quroebidan 28 moZraoba kbila TvlebiT  30 _ 38 gadaecema marjven 

da marcxena  muxluxebis amZrav varskvlavebs 39. reversiuli moZraobisTvis 

iyeneben quros 29. meqanikuri saCeri 40 amuxruWebs reduqtors kombainis 

daxril sibrtyeze gaCerebisas. kbilanebiT 41 _ 42 brunavs zeTis tumbo. 

4ПУ kombainis hidravlikuri sqema mocemulia nax. 11.  

 

 

 

 

 

         

           

 

       nax. 11. 4ПУ kombainis hidravlikuri sqema 

 

muSa siTxe avzidan 1 filtrSi 2 gavliT miewodeba hidrosistemas kbi-

lana tumboTi 3. magistraluri milsadeniT 4 zeTi Sedis marTvis pultis 
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kveTaruli manawileblebis blokebSi 5, 6. regulatoris 7 droselis saSu-

alebiT ganxorcielebulia muSa operaciebis siCqareebis marTva. magistralSi 

muSa wneva izomeba manometriT 8. blokis 5 hidromanawileblebiT 10 da 11 

xdeba Semsrulebeli organos awevis 16 da mosabrunebeli 17 hidrodomkrate-

bis muSaobis marTva. droseli 24 icavs isars mkveTri Camowevisgan. muxluxa 

urikebis samuxruWo cilindrebs 18 da 19 marTaven hidromanawileblebiT 12 

da 13. samuxruWo cilindrebis TiToeuli wyvilis magistralebSi dayenebulia 

droselebi 25, avtostopebi 9, ukusarqvelebi 22. rodesac hidromanawileblebi 

neitralur mdgomareobaSia, zeTi ukusarqvelebsa da droselebSi gavliT 

iRvreba avzSi. blokis 6 hidromanawileblebiT 14 da 15 marTaven isris 

teleskopuri mowyobilobis hidrodomkratebs 20 da satvirTavi mowyobilo-

bis mimRebi magidis asawev domkratebs 21. isris teleskopis gamoweul mdgo-

mareobaSi saimedo fiqsirebisTvis gamoyenebulia hidrosaketi 23. 

saburRi moqmedebis ПК 8 gvirabgasayvani kombaini gankuTvnilia naxSireb-

sa da mcire abraziulobis saSualo simagris qanebSi TaRuri formis mosam-

zadebeli da ZiriTadi gvirabebis gasayvanad, romelTa daxrilobis kuTxe ar 

aRemateba   150 – s.  

kombainis ZiriTadi kvanZebia: Semsrulebeli organo, bermuli saRaravebi, 

mosaWreli dolebi, gadaadgilebis organo, tvergamwovi danadgari, hidro da 

eleqtromowyobiloba, marTvis pulti. 

Semsrulebeli organo Sedgeba oTxsxiviani jvaredisa da winaburRisgan, 

romlebic brunavs erTmaneTis sawinaaRmdego mimarTulebiT. amiT gaTana-

sworebulia sangrevis mxridan kombainze moqmedi reaqtiuli momenti. Semsru-

lebeli organos amZravi da kinematikuri sqema naCvenebia 12, a naxazze. Z1 da 

Z2 eleqtroZravebi quroebiT 2 da 3 brunvas gadascems kbila Tvlebs 4 _ 11. 

es ukanaskneli abrunebs kbila Tvlebs 1, 12 da winaburRis lilvs 15. Tvlidan 

1 brunva gadaecema agreTve parazitul kbilanebs 13, romlebic modebaSia 

kbila gvirgvinTan 14. gvirgvini warmoadgens Sigamodebis Tvals, romelic 

damzadebulia kbila quros  garsakrTan 17 erTad. garsakri abrunebs 

naxevarquros 18 da kombainis Semsrulebeli organos jvaredinis lilvs 16. 

bermuli saRaravebi da mosaWreli dolebi gvirabs aZlevs TaRur formas. 

bermuli saRaravebi gankuTvnilia qanis mosangrevad gvirabis ganivkveTis 

qveda kuTxeebSi, xolo mosaWreli dolebi _ Semsrulebel organosa da 

bermul saRaravebs Soris gvirabis kedlebze darCenili qanis savarcxlebis 

dasaSlelad. sangrevispira sivrceSi mongreuli masis awmenda xdeba Semsru-

lebeli organos jvaredinis sxivebze damagrebuli oTxi CamCiT, saidanac qani 

itvirTeba kombainze damontaJebul konveierze, iqidan ki _ StrekSi ganla-

gebul lentur konveierze an vagonetebSi. 
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                   nax. 12.  ПК 8 kombainis kinematikuri sqema 

bermuli saRaravebi  brunvas iRebs Z 1 eleqtroZravidan (nax. 12, b) kbila 

quroTi 1, Sualeduri reduqtoriT А, kardanis lilviT 2, kbilanebiT 3_ 10. 

kbilana 8 brunvas gadascems agreTve kbilanas 12, quros 11 da mosaWreli 

dolebis lilvs. Z 1 eleqtroZrava abrunebs agreTve tumbos 13 da 14.  

bermuli saRaravebi brunvas iRebs Z1 eleqtroZravidan (nax. 12, b) kbila 

quroTi 1, Sualeduri reduqtoriT A, kardanis lilviT 2, kbilanebiT 3_10. 

kbilana 8 brunvas gadascems agre|Tve kbilanas 12, quros da mosaWreli do-

lebis lilvs. Z 1 eleqtroZrava abrunebs agreTve tumbos 13 da 14. 

gvirabgasayvani kombainebis gamoyenebis aris gazrdis mizniT, ukanasknel 

wlebSi mimdinareobs samuSaoebi dartymiTi moqmedebis Semsrulebeli 

organoebis SeqmnisaTvis. aseTi Semsrulebeli organo aRWurvilia manipula-

toriT, romelzec idgmeba hidrodamrtymeli an sxva teqnologiuri  mowyobi-

loba, rac saSualo simagris da magari qanebis efeqturi mongrevis  saSu-

alebas iZleva. 

firmebi `zalcgiteri~, `xausxerxi~ (gfr), `galik-dofsoni~ (didi brita-

neTi) amzadeben gvirabgasayvan kombainebs, romelTa Semsrulebeli organoa 

manipulatori, masze dadgmuli mZlavri hidravlikuri damrtymeli meqanizmiT. 

kombainebis gadaadgileba xdeba muxluxebiT, zogjer ki mabiji mowyobi-

lobiT. qanis dasatvirTad umetesad gamoyenebulia mosaxveti TaTebi da rgo-

luri xvetiebi.  

ГПЛС seriuli kombainis bazaze Seiqmna 1 ГПKС kombaini, romelsac aqvs 

gazrdili mwarmoebluroba, aRWurvilia special;uri mowyobilobiT samagris 

uRlis asawevad da dasakaveblad da kiduli saburRi mowyobilobiT Spurebis 

gasaburRad. 
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samrewvelo gamocda gaiara КП  25 kombainma. igi gankuTvnilia 7 _ 25 m2 

ganivkveTis mosamzadebli gvirabebis gasayvanad naxSirsa da qanebSi, romelTa 

simtkicis zRvari erTRerZa kumSvisas ar aRemateba 80 megpa-s, abraziuloba _ 

15 mg-s. kombaini aRWurvilia mZlavri Semsrulebeli organoTi, 

avtomatizaciis da diagnostikis saSualebebiT, samagris elementebis asawevi 

da dasakavebeli mowyobilobebiT da aragabarituli natexebis damSleli 

mowyobilobiT.  

4ПП2M kombainis nacvlad mzaddeba amorCeviTi moqmedebis П 160 gvirab-

gasayvani kombaini. igi gankuTvnilia 9 _ 33 m2 ganivkveTis gvirabebis gayvanis 

meqanizaciisaTvis Sereul sangrevsa da fuW qanebSi, romelTa zRvari 

erTRerZa kumSvisas Seadgens 100 megpa-s, xolo abraziuloba 15 mg-mdea. kom-

bainSi gaTvaliswinebulia: aragabarituli natexebis damSleli da gvirabebis 

gayvanisas sxva damxmare operaciebis Semsrulebeli mowyobilobebis 

mierTebis SesaZlebloba; avtomatizaciis da diagnostikis saSualebebis ga-

moyeneba, romlebic uzrunvelyofs kombainis Semsrulebeli organos dis-

tanciur da programul marTvas. 

amorCeviTi moqmedebis gvirabgasayvani kombainebis ganviTarebis ZiriTadi 

perspeqtivaa iseTi kombainebis Seqmna, romlebic maRali siCqariT gaiyvans 

gvirabebs Sereul  sangrevSi da moangrevs naxSirs  da saSualo simagris 

fuW qans (f 8) cal-calke. 

saburRi moqmedebis kombainebis ganviTarebis ZiriTadi perspeqtivaa iseTi 

Semsrulebeli organoebis Seqmna, romlebic gasayvani gvirabis ganivkveTis 

farTobis did diapazonSi Secvlis  saSualebas iZleva, moiTxovs minimalur 

damatebiT momngrev mowyobilobebs, uzrunvelyofs momsaxure personalis 

sangrevTan Tavisufal misvlas. 

gvirabgasayvani kombainebis Semdgomi srulyofa gansakuTrebul moTxov-

nebs uyenebs eleqtromowyobilobas. unda gaizardos kombainebis Semsrule-

beli organoebis amZravebis afeTqebausafrTxo  Sesrulebis eleqtroZravebis 

simZlavre, gamSvebi da damcavi eleqtroaparaturis gamosadegobis vada; unda 

daproeqtdes Semsrulebeli organoebis avtomatizebuli eleqtroamZravi. 

kimbainis Semsrulebeli organos amZravis simZlavris gazrdis aucileb-

loba gamowveulia imiT, rom saSualo simagrisa da magari qanebis efeqturi 

daSlisTvis saWiroa didi momentebi da Wris Zalebi. es ki iwvevs kombainis 

miwodebis Zalis gazrdas. izrdeba kombainis masac. amasTan dakavSirebiT 

yvela kombaini aRWurvili unda iyos gambjeni mowyobilobiT _ domkratebiT. 

domkratebi SeiZleba ganlagdes manqanis kuTxeebSi da gaiWeqos gvirabis 

gverdiT kedlebSi an moTavsdes manqanis ukan. 

didi mniSvneloba aqvs qanis mongrevis dros warmoqmnil mtverTan brZo-

las. mtvergawova da morwyva yovelTvis ar iZleva sasurvel Sedegs. amitom 

grZeldeba axali saSualebebis Zieba. 

                          leqcia 5 
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        3. gvirabgasayvani kombainebis mwarmoebluroba 

 

gvirabgasayvani kombainis mwarmoebluroba damokidebulia Semsrulebeli 

organos tipze, kombainis konstruqciul da reJimul parametrebze, sangrevSi 

samuSaos organizaciaze da sxv. 

gvirabgasayvani kombainis Teoriuli mwarmoebluroba esaa misi maqsima-

luri mwarmoebluroba Semsrulebeli organos uwyveti muSaobis SemTxvevaSi 

(t/wT an m3/wT) da Sesabamisad ganisazRvreba formuliT 

 

                                                         QT =SVm  

                                                         QT =SVm 

sadac S  aris  Semsrulebeli organos  mier mongreuli ganivkveTis farTobi, 

         romelic manqanis miwodebis mimarTulebis perpendikularulia, m2;        

      V m _ konkretul samTo-geologiur pirobebSi Semsrulebeli organos 

    sangrevze miwodebis siCqare, m/wT; 

   _ naxSiris simkvrive, t/m3. 

 amorCeviTi moqmedebis gvirgviniani Semsrulebeli organos SemTxvevaSi 

S–is mniSvneloba gvirgvinis CaRrmavebuli nawilis ganivkveTis farTobis S g 

tolia. 

Tu gvirgvinas aqvs wakveTili konusis forma 

                              
d+D

S = 1
2

g , 

konusuri gvirgvinebisTvis 

                              
D

S =
2

g , 

sadac d  da D  aris gvirgvinis CaRrmavebuli nawilis Sesabamisad mcire da 

       didi diametrebi; 

  1 _ gvirgvinis CaRrmavebuli nawilis sigrZe. 

 

saburRi moqmedebis gvirabgasayvan kombainebSi Semsrulebeli organo 

erTdroulad angrevs gvirabis ganivkveTis mTel farTobs. saburRi komba-

inebis Teoriuli mwarmoebluroba zogjer ganisazRvreba drois erTeulSi 

gayvanili gvirabis sigrZiT da gaigivebulia Semsrulebeli organos miwode-

bis siCqaresTan. 

miwodebis siCqare    Vm (m/wT) iangariSeba formuliT 

                       V m=0,06 nS hm, 

sadac  nS aris Semsrulebeli organos brunvis sixSire, wm-1; 

       h _ Wris maqsimaluri siRrme, mm; 

    m _ saWrisebis (frezburRebis) ricxvi daSlis xazSi. 
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  Wris siRrme, romelic damokidebulia qanis rRvevisadmi winaRobaze, 

kombainis Teoriuli mwarmoeblurobis mTavari ganmsazRvreli faqtoria. 

Teoriuli mwarmoebluroba SeiZleba ganisazRvros agreTve qanis daSla-

ze daxarjuli simZlavriT  N (kvt) da kuTri energoxarjebiT 

                                                 QT=0,06
N

Hω
. 

teqnikuri mwarmoebluroba (m3/wT an t/wT) naklebia Teoriulze da ian-

gariSeba kombainis konstruqciiT gamowveuli drois danakargebis gaTva-

liswinebiT 

                         Qteqn=KteqnQT, 

sadac  Kteqn aris kombainis muSaobis teqnikurad SesaZlo uwyvetobis 

        koeficienti                           

                        Kteqn=  
1

T Q1
+

K LS

k

m g

T

  ,  

 

sadac Km  aris kombainis mzadyofnis koeficienti, romelic iTvaliswinebs    

          mougvareblobis aRmofxvrisTvis saWiro drois fardobiT 

          gacdenebs;  

       Tk   - ciklis ganmavlobaSi gacdenebis dro, romelic damokidebulia 

             kombainis da mWreli iaraRis konstruqciaze, wT;   

                 L  - ciklSi gayvanili gvirabis sigrZe, m;        

       Sg - gvirabis kveTi gayvanilobaSi, m2. 

amorCeviTi moqmedebis gvirabgasayvani kombainebisTvis  K=0,9; saburRi 

kombainebiTvis Km =0,8. 

gayvanili gvirabis sigrZe  

                           L = 
n n

100S n

d i

g k

 , 

sadac nd aris mwyobridan gamosuli saWrisebis an frezburRebis  dasaSvebi 

           procenti; 

       ni - Semsrulebel organoze saWrisebis da frezburRebis dasaSvebi 

           procenti;  

       nk  _ mWreli iaraRis kuTri xarji, cali/m3 

kombainis saeqspluatacio mwarmoeblurobaze gavlenas axdens rogorc 

zemoT CamoTvlili faqtorebi, agreTve organizaciul-teqnikuri mizezebiT 
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gamowveuli damatebiTi gacdenebi, romlebic damokidebuli araa kombainis 

konstruqciaze.  

saeqspluatacio mwarmoebluroba (m3/wT an t/wT) 

                         Qsaeqs=KsaeqsQT, 

sadac Ksaeqs aris kombainis uwyvetobis muSaobis koeficienti, romelic iT- 

              valiswinebs gacdenebis yvela saxes. 

koeficienti  Ksaeqs ganisazRvreba formuliT 

                                             Ksaeqs= 
A

T T
+

K LS

Q1 k or Tg

m g

 

sadac A aris koeficienti, romelic iTvaliswnebs muSaobis dros reglame- 

         ntirebul Sesvenebebs;  

       Torg_organizaciul-teqnikuri mizezebiT gamowveuli drois mocdene- 

          bi (samagris dayenebaze, vagonetebis gacvlaze da sxv.). 
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                                leqcia 6 

                       III. damWreli kombainebi 

damWreli kombainebis daniSnulebaa nebismieri daxrilobis naxSiris fe-

nebSi mcire ganivkveTisa da sxvadasxva formis mosamzadebeli gvirabe-

bis_gamkveTebis, sasuleebisa da gezenkebis gayvana. 

damWreli kombainebis ZiriTadi kvanZebia Semsrulebeli, satvirTavi da 

gadaadgilebis organoebi, mtverCamxSobi da sxva damxmare mowyobilobebi. 

maTi klasifikacia SesaZlebelia fenis daxrilobis kuTxis, Semsrulebeli 

organos tipis, mongreuli qanis  datvirTvis xerxis da manqanis gadaadgi-

lebis saSualebebis mixedviT. 

damWreli kombainebi muSaoben mcire ganivkveTis gvirabebSi, rac zRudavs 

maT gabaritebs da masas. gaZnelebulia kombainis calkeuli kvanZebis 

gvirabidan gamotana, montaJi da momsaxureba. damWrel manqanebs waeyenebaT 

Semdegi ZiriTadi moTxovnebi: maRali mwarmoebluroba, kombainis kvanZebis 

maRali saeqspluatacio saimedooba; maTi marTvis da momsaxurebis moxer-

xebuloba; rac SeiZleba mcire xarjebi manqanis montaJze, demontaJsa da sxva 

gvirabSi gadatanaze. 

damWreli kombainebSi iyeneben gvirvina, jaWvur, dolur, Snekur da 

kombinirebul Semsrulebeli organoebs. 

KH2 damWreli kombaini gankuTvnilia 0,8_1,7 m sisqis damrec (180-mde) 

saSualo simagris fenaSi gvirabebis  gasayvanad. Semsrulebeli organo ori 

horizontaluri mWreljaWviani brtyeli baria. kombainis sangrevze miwodebi-

sas zeda bari asrulebs rxeviT moZraobas_gadaadgildeba gvirabis iatakidan 

Werisken da ukumimarTulebiT da iRebs 50 mm-mde sisqis burbuSelas. 

mongreuli naxSiri qveda baris mWreli jaWviT itvirTeba kombainis 

mtvirTavze, iqidan ki – skreperSi an kombainis ukan ganlagebul sxva satran-

sporto saSualebebSi. kombaini muSaobs Subluri sqemiT, wevis organos 

warmoadgens liTonis bagiri. SesaZlebelia fenis sisqis mixedviT Semsrule-

beli organos mdovre regulireba. 

zeda baris rxeva ganxorcielebulia horizontaluri hidrocilindriT. 

kombainis muSaobisas zeTi tumbodan 1 (nax. 13) filtris 2 da Zaluri mkveTa-

ras 3 gavliT miewodeba rxevis meqanizmis cilindris 4 muSa Rrus da zeda 

bari iwyebs Werisken gadaadgilebas. baris WerTan miaxloebisas gadarTvis 

meqanizmis cocia awveba ganapira sayrdens da berketis saSualebiTY gadaad-

gilebs marcxniv reversiul mkveTaras 5. Wokiseuli Rru uerTdeba sadawneo, 

xolo dguSiseuli _ Camosxmis xazs da bari iwyebs dawevas. analogiurad 

xdeba baris gadaadgilebis mimarTulebis Secvla qveda mdgomareobaSi. 

zeda baris gadatvirTvisas amuSavdeba mcveli sarqveli 6. zeTi mkvebavi 

sarqvlis 7 gavliT iRvreba avzSi 8. avariuli cilindris dguSi 9 awveba 
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amomrTvelis 10 berkets da gamorTavs eleqtroZravas. mtvris CasaxSobad 

gamoyenebulia sarwyavi sistema an mtverdamWeri mowyobiloba. 

                
              nax.13. KH2 kombainis hidravlikuri sqema  

 

  KH3 kombaini gankuTvnilia 0,9_1,5 m sisqis damrec nebismier simagris 

naxSiris fenaSi  mosamzadebeli gvirabebis gayvanis meqanizaciisTvis. komba-

ini aRWurvilia ori kombinirebuli gvirgvinovanbaruli Semsrulebeli orga-

noTi. TiToeuli maTgani Sedgeba ori gvirgvinisa da barisgan. bari warmoad-

gens mWrel-mtvirTavi jaWvis mimmarTvel CarCos. hidrocilindrebis 

saSualebiT barebi gadaadgildeba horizontalur sibrtyeSi Semxvedri mimar-

TulebiT da gvirgvinebis da mWreli jaWvebis saSualebiT angrevs naxSirs. 

amave dros mWreli jaWvebi tvirTavs naxSirs mimReb magidaze, saidanac igi 

gadadis xvetia konveierze. kombainis sangrevze miwodeba xdeba muxluxebiT. 

im SemTxvevaSi, rodesac damrec fenaSi naxSiris amosaRebad gamoyenebu-

lia viwro pirmodebis kompleqsebi, lavis boloebSi waloebis meqanizebuli 

gayvana SesaZlebelia walosdamWreli 1HM1 kombainiT. viwro pirmodebis amo-

saRebi kompleqsi SeiZleba aRWurvili iyos erTi an ori walosdamWreli 

kombainiT.  

walosdamWreli 1HM1 kombaini gadaadgildeba gvirabis iatakze da aqvs 

Snekuri Semsrulebeli organo (nax. 14). sabruni reduqtorebi 1, 2 da Snekebi 

3, 4 ganlagebulia korpusis orive mxares. Strekis mxares damagrebvuli Sneki 

3 angrevs naxSirs da tvirTavs mas xvetia rgolur mtvirTavze 5. es uka- 

naskneli gadaadgilebs mongreul masas wina Snekisken 4, romelic tvirTavs 

mas sangrevis konveierze. wina SnekTan ganlagebulia Casawmendi fari 6.  

manqanis miwodeba xdeba konveirze damagrebuli jaWvis saSualebiT. 

walosdamWreli manqanis Snekebis pirmodebis sigane amosaRebi kombainis 

Semsrulebeli organos pirmodebis siganis tolia. 
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             nax.14.  walosdamWreli 1HM1 kombaini 

  

MPC2  damWreli kombaini (nax. 15) gamoiyeneba naxSirisa da gazis gamo-

tyorcnis mxriv saSiS Txel cicabo fenebSi qvemodan zemoT aRmavali gvira-

bebis gasayvanad sangrevSi adamianis yofnis gareSe. 

kombainis ZiriTadi kvanZebia: gvirgviniani 1 Semsrulebeli organo 3, re-

duqtori 4, Zrava 5, sayrdeni Txilamurebi 6. kombainis sangrevze miwodeba 

xdeba wevis bagiriT, romlis erTi bolo damagrebulia saventilacio StrekSi 

dadgmul jalambarze, meore ki _ kombainis misabmel mowyobilobaze 7. am 

ukanasknelze Camokidebulia brtyeli bari 2. kombainis marTva distanciuria. 

samuSaos dawyebis win sazid StrekTan amzadeben walos kombainis 

mosaTavseblad. gayvanil gvirabs amagreben da aformeben zemodan qvemoT 

jalambarze Camokidebuli specialuri Raridan. MPC2 kombainSi, ise rogorc  

MPT2 kombainSi, iyeneben pnevmoZravebs. 

 

                        
 

                    (nax. 15) MPC2 damWreli kombaini 
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1KHП damWreli kombaini (nax. 16) gankuTvnilia 0,6-1,2 sisqis nebismieri 

simagris cicabo naxSiris fenaSi aRmavali marTkuTxa ganivkveTis gvirabebis 

gasayvanad. gvirabis sigane aRwevs 1,5 m-s, sigrZe _ 150 m-s. gvirabi gaiyva- 

              
               (nax.16)  11KHП  damWreli kombaini 

neba qvemodan zemoT. misi gamagreba mimdinareobs gayvanis paralelurad. kom-

bainis dasaTvaliereblad, samagris mdgomareobis da gvirabis mimarTulebis 

Sesamowmeblad gaTvaliswinebulia sangrevSi memanqanis perioduli yofna. am 

dros kombaini aucileblad gaCerebuli unda iyos. 

1KHП damWrel kombainSi Sedis: damWreli manqana, mcveli Taroebi, seq-

ciuri dgari, macentrebeli mowyobiloba, miwodebis meqanizmi, zeTis sadguri. 

am ukanasknelze dayenebuli marTvis pultidan xorcieldeba kombainis dis-

tanciuri marTva. kombainis miwodebis meqanizmi ganlagebulia uSualod 

StrekSi. 

gvirabis gayvana xdeba Semdegi TanamimdevrobiT: dasawyisSi damWreli 

manqana SeiWreba sangrevSi 200-300 mm-ze da baruli Semsrulebeli organo 

gadaadgildeba iatakidan Werisken manqanis miwodebis gareSe. WerTan miaxlo-

ebisas CairTveba bolo amomrTveli da bari uqmi svliT iwyebs zemodan qvemoT 

gadaadgilebas. amis Semdeg cikli meordeba. miwodebis meqanizmis svlis 

bolos dgaris ukanaskneli seqcia magrdeba taciebze da urika brundeba qveda 

sawyis mdgomareobaSi. idgmeba Semdegi seqcia da xdeba manqanis miwodeba (1 m). 

sangrevis 6-12 m-iT winwawevis Semdeg gayvanil gvirabs amagreben.  

cicabo fenebSi aRmavali gvirabebis gasayvanad damzadda da samrewvelo 

gamocda gaiara ПКВВ damWrelma kombainma. kombainis ZiriTadi kvanZebia (nax. 

17) korpusi 3, Semsrulebeli organo 1, gambjen-mabiji mowyobiloba 4, gambjeni 

CarCo 14. CarCo Sedgeba Txilamurebze 8 dadgmuli hidrobigebis da konusuri 

uRlebisgan 13. saxsruli sawevris 9 sayrdenze 10 mimagrebulia mcveli 
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saCerebeli Cangali 11. saxsrul sawevrebSi 7 Cadgmulia Zaluri hidro-

cilindrebi 5. kombaini aRWurvilia gasaSleli uRliT 15, saCexiT 12 da moq-

nili gadaRobviT 2.  

      

                              
                  nax. 17. ПКВВ damWreli kombaini 

 

muSaobis dawyebisas iweva samagris wina seqcia, Semdeg ki gverdiTi 

seqciebis hidrodomkratebiT 6 da hidrocilindrebiT  5 gadaadgildeba sa-

Sualo seqcia. igi iWeqeba iataksa da Wers Soris da iwyeba naxSiris mongreva. 

amis Semdeg rig-rigobiT  gadaadgildeba gverdiTi seqciebi, idgmeba xis, 

liTonis an ankeruli mudmivi samagri, gadaadgildeba da iWeqeba gambrjeni 

CarCo 14.   

 

 

 

 

 

 

 

 

 

 

 

                             l e q c i a  7 
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                  IV. satvirTavi  da saburR-satvirTavi manqanebi 

                         1. satvirTavi manqanebi     

     satvirTavi manqanebi gankuTvnilia masividan mongreuli qanis dasatvi-

rTad, satransporto saSualebebze mosamzadebeli gvirabebis burRva_ afeT-

qebiTi xerxiT gayvanisas da kamerebSi sasargeblo wiaRiseulis mopovebisas. 

     nebismieri saSaxto satvirTavi manqana asrulebs or ZiriTad funqcias: 

masividan afeTqebis Sedegad mongreul qans iRebs iatakidan da tvirTavs mas 

satransporto manqanaze. 

satvirTavi manqanebis klasifikacia xdeba Semdegi niSnebiT: (nax. 18): 

     qanis watacebis xerxis mixedviT _ qveda, gverdiTi, zeda watacebiT; 

Semsrulebeli organos moqmedebis principis mixedviT _ perioduli an uwyve-

ti moqmedebis; 

Semsrulebeli organos tipis mixedviT _ CamCiani, saxvetebiani, dolur- 

frTiani da mosaxvetTaTebiani; 

      satransporto manqanaze qanis datvirTvis xerxis miხedviT _ pirdapiri 

datvirTvis da safexurovani datvirTvis manqanebi; 

     manqanis gadaadgilebis xerxis mixedviT _ Tvalrelsiani, muxluxa da 

pnevmoTvliani savali nawiliT; 

energiis saxeobis mixedviT _ eleqtruli, pnevmatიკuri an hidravlikuri 

amZraviT. zogjer iyeneben Sigawvis Zravas. 

ukanaskneli ori niSani araa ganmsazRvreli, radganc Tanamedrove sat-

virTav manqanebs xSirad amzadeben urTierTenacvlebadi savali nawiliT da 

amZraviT.  

praqtikaSi farTod gamoiyeneba perioduli moqmedebis qveda watacebis 

CamCiani satvirTavi manqanebi, romlebic iyofa pirdapiri (nax. 19, a) da safe-

xurovani (nax. 19, b) datvirTvis manqanebad. pirvel SemTxvevaSi qaniT avsebuli 

CamCa icleba uSualod satransporto manqanaze, xolo safexurovani 

datvirTvisas _ satvirTav manqanaze damontaJebul konveierze, saidanac qani 

itvirTeba vagonetebSi an konveierze. safexurovani datvirTvis manqanebi 

aRWurvilia gadamcemi lenturi, firfitovani an xvetia konveieriT. 

arCeven pirdapiri datvirTvis manqanebis or modifikacias, romlebic 

erTmaneTisgan CamCis daclis xerxiT gansxvavdeba. maT miekuTvneba manqanebi 

gadasagorebeli saxeluriT (nax. 19, a) da CamCis gverdiTi gadayiravebiT. 

amJamad farTod iyeneben uwyveti moqmedebis qveda watacebis  satvirTav 

manqanebs (nax. 19 g). maTi Semsrulebeli organoa mosaxveti TaTebi (nax. 20 a), 

xvetebiani barebi (nax. 20 b) an daRaruli diskoebi (nax. 18 g). yvelaze ufro 

efeqturia mosaxvetTaTebiani satvirTavi manqanebi. gverdiTi watacebis 

manqanebi safexurovani datvirTvis manqanebs miekuTvneba. 
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             nax. 18. satvirTavi manqanebis klasifikacia  

 

mosamzadebeli gvirabebis gayvanis sxvadasxva samTo-teqnikur pirobebs 

yvelaze ufro kargad pasuxobs perioduli moqmedebis pirdapiri da safexu-

rovani datvirTvis CamCiani da uwyveti moqmedebis mosaxvetTaTebiani satvir-

Tavi manqanebi. 

perioduli moqmedebis pirdapiri da safexurovani datvirTvis manqanebs 

ZiriTadad aqvs Tvalrelsiani savali nawili, pnevmatიკuri an eleqtruli 

amZravi. uwyveti moqmedebis manqanebs ki, rogorc wesi, amzadeben muxluxa 

savali nawiliTa da eleqtruli an hidravlikuri amZraviT. 

pirdapiri datvirTvis manqanebs Tvalrelsiani nawiliTa da pnevmatikuri 

amZraviT iyeneben gvirabebSi, romelTa daxrilobis kuTxe ar aRemateba 03 -s, 

xolo eleqtruli amZraviT _ mxolod horizontalur gvirabebSi. muxluxa 

savalnawilian manqanebs SeuZlia imuSaos 08 -mde daxrilobis gvirabSi. 

satvirTavi manqanis ZiriTadi parametrebia: mwarmoebluroba, CamCis mocu-

loba, datvirTvis fronti, sigane, maqsimaluri, satransporto da daclis 

simaRle, masa, Teoriuli, teqnikuri da saeqspluatacio mwarmoebluroba. 
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    nax. 19. satvirTavi manqanebis instruqciuli sqemebi 

                 
  nax. 20 uwyveti moqmedebis satvirTavi manqanebis Semsrulebeli 

                      organoebis sqemebi  

 

     satvirTavi manqanis siganisa da datvirTvis F frontis sididis nax 19 

SerCevaze gavlenas axdens gasayvani gvirabis zomebi da am gvirabSi gamoyene-

buli transportis saxeoba. satransporto manqanebs arCeven gvirabis zomis 

mixedviT im RreCoebis gaTvaliswinebiT, romlebic usafrTxoebis wesebiTaa 

daSvebuli. amitom satvirTavi manqanis sigane ar unda aRematebodes 

satransporto maqanis siganes. 

     datvirTvis fronts garkveuli mniSvneloba aqvs mxolod relsiani 

savalnawiliani manqanebisTvis, muxluxa manqanebSi es sidide SezRuduli 

araa. pirdapiri datvirTvis CamCiani manqanebis datvirTvis fronti unda iyos 

aranakleb 1900, 2000, 2500 an 3200 mm, safexurovani datvirTvis CamCiani 

manqanebis _ aranakleb 3000, 4000 an 4800 mm. 

      didi mniSvneloba aqvs manqanis h1 satransporto da maqsimalur H sima-

Rles, agreTve daclis h2 simaRles. pirdapiri da safexurovani datvirTvis 

CamCiani manqanebis simaRlis SemzRudveli faqtorebia vagonetisa da gvirabis 

simaRle sinaTleSi, xolo uwyveti moqmedebis manqanebis _ vagonetis an kon-

veieris simaRle da gvirabis simaRle sinaTleSi. mosaxvetTaTebiani uwyveti 

moqmedebis manqanebSi mniSvnelovani parametria satransporto simaRle, rad-

ganac igi gansazRvravs kiduli saburRi mowyobilobis dayenebis SesaZleb-

lobas. 
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     satvirTavi manqanebi masis mixedviT iyofa msubuq (9,5 t-mde), saSualo (14 

t-mde), mZime (18 t-mde) da Zalian mZime (25-32 t) manqanebad. es ukanaskneli didi 

zomisa da masis gamo gamoiyeneba didi ganivkveTis gvirabebis gayvanisa da 

kamerebSi sasargeblo wiaRiseulis mopovebisas. 

     satvirTavi manqanis muSaobaze gavlenas axdens mongreuli qanis natexe-

bis sisxo, granulometriuli Semadgenloba da simagre. gvirabebis burRva-

afeTqebiTi xerxiT gayvanis dros warmoiqmneba 40-45 % wvrili masala, romlis 

sisxo 50 mm-ze naklebia. qanis mTeli moculobis mesamedi 51-200 mm-ia. 400 mm-

ze meti msxvili natexebis gamosavali Seadgens 5-15 %-s. satvirTavma manqanam 

unda uzrunvelyos rogorc wvrili, aseve msxvili natexebis saimedo 

datvirTva. amasTan dakavSirebiT, natexebis maqsimaluri sisxo konkretul 

samTo-teqnikur pirobebSi unda iyos araumetes 200,300,400,600 an 800 mm. 

     qanis simagre mniSvnelovan gavlenas axdens datvirTvis efeqturobaze 

mosaxvetTaTebian satvirT manqanebSi, CamCiani manqanebi ki uzrunvelyofs 

nebismieri simagrisa da abraziulobis qanis datvirTvas. 

     satvirTavi manqanebi Sedgeba Semsrulebeli, satransporto, Zaluri, sava-

li da sarwyavi mowyobilobebisgan, marTvis sistemisagan. CamCiani satvirTi 

manqanebi aRWurvilia agreTve CamCis sabruni mowyobilobiT. 

CamCiani Semsrulebeli organo yvelaze ufro martivia konstruqciulad 

da farTod gamoiyeneba praqtikaSi. CamCis moculoba icvleba 0,125-dan 0,8 m3-

mde. mongreul qanSi CamCis SeWras iwvevs manqanis sangrevisken gadaadgileba, 

xolo amoCamCvasa da daclas _ CamCis Semobruneba.  

     Tanamedrove satvirTav  manqanebSi iyeneben xvetia, lentur da firfi-

tovan konveierebs. CamCian satvirT manqanebSi umetesad lenturi konveierebia 

gamoyenebuli. 

arCeven CamCian Semsrulebel organoebs gadasagorebel (nax.19, a) da 

saxsrul saxelurze (nax. 19, b). 

21-e naxazze naCvenebia 1ППH5 satvirTavi manqana, romelsac aqvs saxsrul-

saxeluriani CamCiani Semsrulebeli organo. CamCa 1 saxsris 3 saSualebiT 

damagrebulia saxelurze 2. masivSi SeWris Semdeg CamCa iweva zemoT jaWvis 4 

saSualebiT, romelic exveva ordoliani friqciuli jalambris dolze 5. 

orive dolis erTdrouli bruvisas CamCa gadaadgildeba vertikalurad, 

dolebis rigrigobiT CarTvisas ki saxelurTan erTad Semobrundeba marjvniv 

an marcxniv. CamCa icleba konveierze saxeluris vertikalur mdgomareobaSi 

moyvanisas. 

CamCis amovsebis koeficienti damokidebulia qanis natexebis zomasa da 

satvirTavi manqanis memanqanis kvalifikaciaze. mcire moculobis CamCis 

Sevsebis koeficienti ufro dabalia vidre didi moculobis CamCisa. ase, 

magaliTad, 0,125_0,25 m3 moculobis CamCis Sevsebis koeficienti Seadgens 

0,5_0,7-s, xolo 0,32 m3 da meti moculobis CamCis _ 0,8_0,9-s. 
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                 nax. 21. 1ППH5 satvirTavi manqana 

 

sabruni mowyobiloba gankuTvnilia manqanis platformis da masze 

damagrebuli CamCis Semosabruneblad sangrevis mTel siganeze, samTo masis 

awmendis mizniT. uwyveti moqmedebis da muxluxa savalnawilian satvirTav 

manqanebs sabruni mowyobiloba ara aqvs. 

mosaxvetTaTebiani  Semsrulebeli organo (nax. 20, a) aRWurvilia mrud-

xara-barbaca meqanizmiT, romelic Sedgeba mrudxarasa 1 da barbacasagan 2. 

TaTebi 3 tvirTavs qans daxril magidaze 4, saidanac igi gaitaneba xvetia 

konveieriT. TaTebis samuSao svla Senelebulia, xolo uqmi_aCqarebuli. mosa-

xvetTaTebiani satvirTavi manqanebis mwarmoebluroba ZiriTadad damokide-

bulia TaTebis rxevaTa ricxvze wuTSi, rac 30_50-s Seadgens. 

mosaxvetTaTebiani Semsrulebeli organos Rirsebebia: maRali mqk; dasat-

virTi masalis efeqturi gafxviereba; abraziuli masalis datvirTvis 

SesaZlebloba. TaTebis ukusvlisas gvaqvs masalis nawilobrivi dabruneba, 

xolo magar qanSi muSaobisas _ TaTebis gaWedva. 

satvirTavi manqanebi dolurfrTiani da saxvetebiani Semsrulebeli 

organoTi amJamad samTo mrewvelobaSi ar gamoiyeneba. 

Tanamedrove satvirTav manqanebSi iyeneben xvetia, lentur da firfitovan 

konveierebs. CamCian satvirTav manqanebSi umetesad lenturi konveierebia 

gamoyenebuli.  

     uwyveti moqmedebis manqanebi aRWurvilia erTi an ori konveieriT. msubuqi 

da saSualo simZimis manqanebze dadgmulia horizontalur sibrtyeSi Runvadi 

erTi xvetia konveieri, rac satvirTi manqanis marcxniv an marjvniv gan-

lagebul satransporto manqanebSi qanis CatvirTvis saSualebas iZleva. mZime 

manqanebSi ori konveieria: pirveli _ gadamtvirTi orjaWviani xvetia an 

firfitovani konveieri, romelzec itvirTeba qani, uSualod Semsrulebeli 

organoTi, meore _ horizontalur da vertikalur sibrtyeebSi Semosat-

rialebeli konsoluri lenturi an xvetia konveieri. 
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     satvirTav manqanebSi gamoyenebuli eleqtruli, pnevmatikuri da hidrav-

likuri amZravebi, iSviaTad _ Sigawvis Zrava.  

pnevmatikuri CamCiani satvirTi manqanebi ufro msubuqia eleqtrulTan Seda-

rebiT. eleqtroamZravi ar iZleva CamCis saSualedo mdgomareobis regu-

lirebis saSualebas da CamCa uwyvetad gadaadgildeba qveda mdgomareobidan 

gantvirTvis mdgomareobamde. samagierod, eleqtroamZraviani satvirTi manqa-

nebis didi masisa da didi simZlavris Zravebis xarjze, izrdeba CamCis Sev-

sebis koeficienti da manqanis mwarmoebluroba. hidravlikuri energiis gamo-

yenebis SemTxvevaSi manqanaze dadgmulia erTi eleqtroZrava, romelsac moq-

medebaSi mohyavs hidrotumbo, es ukanaskneli siTxes awvdis manqanis yvela 

kvanZis hidrodomkratebsa da hidroZravebs. 

     CamCiani satvirTi manqanebis savali nawili, rogorc wesi, Tvalrel-

siania, Tumca pirdapiri datvirTvis manqanebs SeiZleba hqondes muxluxa sa-

vali nawili. 

     uwyveti moqmedebis manqanebSi iyeneben muxluxa saval nawils, romelic 

gamoirCeva kargi manevrulobiTa da sageb gverdze dabali kuTri wneviT. 

     satvirTi manqanebiT qanis datvirTvisas, sanitarul-higienuri moTxov-

nebis dasacavad, didi miSvneloba aqvs mtverTan brZolas. yvelaze karg 

Sedegs iZleva uSualod satvirTav manqanaze damontaJebuli sarwyavi mowyo-

biloba, romelic martivia konstruqciulad da uzrunvelyofs mtverCamxSo-

bis maRal efeqturobas. sarwyavi mowyobiloba gankuTvnilia mtvris CasaxSo-

bad qanis datvirTvis, gadaadgilebisa da vagonetebSi an konveierze gadat-

virTvis zonaSi. sarwyav mowyobilobaSi Sedis: mfrqvevanebi, milsadeni, meqa-

nikuri minaravebisgan wylis gasawmendi filtri, manometri, blokirebis sa-

Sualebebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           leqcia 8 
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              2. satvirTavi manqanebis konstruqciuli tipebi 

 

perioduli moqmedebis pirdapiri datvirTvis CamCiani satvirTavi manqane-

bi gamoiyeneba horizontaluri da daxrili gvirabebis gayvanisas da mzaddeba 

pnevmatikuri amZraviT da Tvalrelsiani an muxluxa savali nawiliT. CamCa 

xistadaa damagrebuli gadasagorebel saxelurze. aseTi manqanebi gamoirCeva 

kargi manevrulobiT da kompaqturobiT. maTi naklia gantvirTvisas CamCis 

awevis didi simaRle da dabali mwarmoebluroba uwyveti moqmedebis 

manqanebTan SedarebiT. daxril gvirabebSi muSaobisas satvirTavi manqana 

aRWurvilia specialuri mowyobilobiT, romelic mas relsebze akavebs. 

pirdapiri datvirTvis CamCian manqanebs aqvs erTnairi Semsrulebeli 

organo da gansxvavdeba erTmaneTisgan zomebiT, calkeuli kvanZebiT da 

savali nawiliT. 

pirdapiri datvirTvis ППH1C satvirTavi manqanis (nax. 22) ZiriTadi 

kvanZebia: Semsrulebeli organo _ CamCa 1, savali urika 2, sabruni platforma 

3, ori pnevmatikuri Zrava 4, marTvis meqanizmi 5. 

muStebiani quros 4 CarTvisas (nax. 23, a) pnevmoZravadan 1 brunva kbila-

nebiT 2, 3, 5, 6, 7 gadaecema kbilanebs 8, romlebic xistadaa damagrebuli  

lilvze 9. es ukanasknelni abruneben satvirTavi manqanis Tvlebs. 

CamCis asawevad pnevmoZrava 1 (nax. 23, b) kbilanebiT 2_6 brunvas gadascems  

dols, romelzec exveva jaWvi. 

ukanasknel dros sul ufro xSirad iyeneben pirdapiri datvirTvis Cam-

Cian satvirTavi manqanebs CamCis gverdiTi dacliT, samTo masa icleba manqanis 

gverdiT ganlagebul konveierze, vagonetSi an sxva satransporto saSu-

alebebSi. 

               
                nax. 22. ППH1C satvirTavi manqana 

 

samTo mrewvelobaSi farTod gamoiyeneba CamCiani satvirTav-satranspor-

to pnevmoTvliani TviTmavali manqanebi, romelTa saSualebiT SesaZlebelia 



46 

mongreuli qanis awmenda da mokle manZilze gadatana. es manqanebi miekuTvneba 

perioduli moqmedebis  pirdapiri datvirTvis CamCian manqanebs. 

arCeven tvirTmzidCamCian da Zarian satvirTav-satransporto manqanebs. 

Zarian manqanebSi CamCa tvirTavs qans ZaraSi, romliTac qani gadaitaneba gan-

tvirTvis adgilamde. CamCis moculoba 1_6 m3-ia, Zaris _10 m3-mde, qanis gadata-

nis manZili 600 m-s aRwevs. ufro farTod gamoiyeneba satvirTav-satransporto 

manqanebi tvirTmzidi CamCiT. 

perioduli moqmedebis safexurovani datvirTvis CamCian_satvirTav manqa-

nebs pirdapiri datvirTvis manqanebTan SedarebiT aqvs datvirTvis meti 

fronti da ufro Tanabrad avsebs didi moculobis vagonetebs. maTi naklia 

didi masa da gabarituli zomebi. safexurovani datvirTvis manqanebi erTma-

neTisgan gansxvavdeba konstruqciuli SesrulebiT da zomebiT. 

               
      nax. 23.  ППH1C satvirTavi manqanis kinematikuri sqema 

 

uwyveti moqmedebis mosaxvetTaTebian satvirTav manqanebs iyeneben mosam-

zadebeli gvirabebis burRva-afeTqebiT gayvanisas naxSirSi, madanSi an sxva-

dasxva simagris fuW qanSi. manqanebi umetes SemTxvevaSi aRWurvilia erTi 

xvetia Runvadi konveieriT, zogjer _ mimdevrobiT ganlagebuli xvetia da 

lenturi konveierebiT. maTi upiratesobaa didi mwarmoebluroba  CamCian man-

qanebTan SedarebiT. 

 1ПHБ2 satvirTavi manqana gankuTvnilia f  6 simagris qanis dasatvirTad 

horizontaluri da daxrili (80-mde) gvirabis gayvanisas. manqanis Sems-

rulebeli organoa mosaxveti  TaTebi, romlebic mongreul qans tvirTavs 

horizontalur sibrtyeSi Runvad xvetia konveierze, iqidan ki qani itvirTeba 

satransporto manqanebSi. 

1ПHБ2 satvirTavi manqanis kinemtikuri sqema naCvenebia 24 naxazze.  

manqanas aqvs ori ori damoukidebeli amZravi: erTi _ muxluxa savali 

nawilisTvis, meore _ xvetia konveierisa  da mosaxveti TaTebisTvis. savali 

nawilis eleqtroZrava 1 kbila quroTi brunvas gadascems konusur kbila 
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weevils, Sewyvilebul kbilanas 2, friqcionebis lilvs, romelzec damagre-

bulia ZiriTadi 4 da samuxruWo 5 friqcionebi. amave dros brunavs hidro-

tumbo 3, romelic kvebavs manqanis hidrosistemas. ZiriTadi friqcionis da-

niSnulebaa muxluxebis varsklavebze mgrexi momentis gadacema manqanis sa-

muSao da samanevro svlebisaTvis, xolo samuxruWo friqcioniT xdeba tumbos 

muSaobisas manqanis damuxruWeba. 

eleqtroZrava 6 friqciuli quroTi 7 da planetaruli gadacemiT 8 

brunvas gadascems sataris lilvze damagrebul kbilanas, es ukanaskneli ki 

ori kbila wyvilis saSualebiT _ kbila quros 9, romelic Sualed reduq-

tors akavSirebs TaTis amZravis reduqtorTan. konusuri kbila wyvili abru- 

      
         nax. 24. 1ПHБ2 satvirTavi manqanis kinemtikuri sqema 

nebs vertikalur lilvs da mrudxaris diskos 10, romelzec damagrebulia 

mosaxveti TaTi. marcxena TaTis reduqtors moZraoba gadaecema varskvlavas 

lilviT. amave lilvidan brunvas iRebs agreTve xvetia konveieris amZravi 

varskvlava. 

manqanis hidravlikuri sistema gankuTvnilia muxluxa svlis reduqtoris 

friqcionebis CasarTavad da hidrodomkratebis kvebisTvis. hidrodomkratebiT 

xdeba konveieris jaWvis daWimva, konveieris Tavis aweva da Semobruneba, 

mosaxveti nawilis aweva da sxv. manqanis eleqtromowyobiloba afeT-

qebausafrTxo Sesrulebisaa. mtvris CasaxSobad gamoyenebulia sarwyavi 

sistema.  

satvirTavi manqanebis teqnikuri daxasiaTeba mocemulia cxrilSi 3. 

                                                          cxrili 3 

 perioduli moqmedebis manqanebi  
 
 
uwyveti moqmedebis safexu-
rovani datvirTvis manqanebi 

 
 
 
parametrebi 

pirdapiri datvirTvis safexu
rovani 
datvir-
Tvis 
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 horizontaluri 
gvirabebisaTvis 

 
daxri-
li gvi-
rabebis-
aTvis 

horizontaluri gvirabebisa-
Tvis 
 

  

ППН1С 

 

ППН2Г 

 

ППН3 

 

ППМ4У 

 

1ПНБ2 
 

2ПНБ2 
 

ПНБD 

 

ПНБ4 
teqnikuri mwarmo-
ebluroba, m3/wT 

1,0 1,0 1,25 1,25 2,2 2,5 4,0 6,0 

dadgmuli 
simZlavre, kvt 

18 36 36 21,5 31 70 114 142 

CamCis moculoba, 
m3 

0,2 0,32 0,5 0,32 _ _ _ _ 

daclis simaRle,mm 1300 1500 1650 1450 araa  SezRuduli 
datvirTvis 
fronti, mm 

2200 2600 3200 4000 araa  SezRuduli 

gabarituli 
zomebi,mm: 
sigrZe 
sigane 

 
 
2250 
1250 

 
 
2600 
1450 

 
 
3200 
1500 

 
 
8200 
1800 

 
 
7800 
1600 

 
 
7800 
1800 

 
 
9000 
2700 

 
 
10000 
2700 

simaRle 
satransporto 

1500 1750 1800 1725 1250 1450 1900 2000 

simaRle 
maqsimaluri 

2250 2250 2800 2250 2300 2600 3400 3900 

masa, t 3,5 5 6,8 10 7 11,8 26 34 

 

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

                    leqcia 9 

 

                 3. saburR_satvirTavi manqanebi 
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zogjer satvirTav manqanaze dayenebulia kiduli saburRi mowyobiloba, 

romliTac iburReba sangrevi, xolo afeTqebis Semdeg mongreuli qanis awmen-

da xdeba satvirTavi manqaniT. aseT manqanebs saburR_satvirTav manqanebs uwo-

deben.  

     saburR-satvirTavi manqanebis klasifikacia xdeba: 

     satvirTavi manqanis tipis mixedviT _ mosaxvetTaTebiani da pirdapiri an 

safexurovani datvirTvis CamCiani manqanebi; 

      kiduli saburRi mowyobilobis tipis mixedviT _ mosaxsneli da aramo-

saxsneli; 

     gamoyenebis aris mixedviT _ rbili, saSualo da magari qanebisaTvis; 

     energiis saxeobis mixedviT _ eleqtruli, pnevmatikuri an hidravlikuri 

amZraviT;                                                                                                                    

     masis mixedviT_msubuqi (9-10 t), saSualo (11-18 t) da mZime (19-28 t da 

meti) manqanebi. 

     kiduli saburRi mowyobilobis klasifikacia, Tavis mxriv, SeiZleba: 

     saburRi manqanis saburRi Tavis tipis mixedviT _ brunviTi, dartyma _ 

mobrunebiTi da brunva _ dartymiTi burRvis; 

     saburRi manqanebisa da manipulatorebis ricxvis mixedviT_erTidan sa-

mamde; 

     saburR manqanebSi gamoyenebuli energiis saxeobis mixedviT _ pnevmati-

kuri, eleqtruli an hidravlikuri amZraviT. 

     kiduli mowyobiloba Sedgeba: saburRi manqanisgan, manipulatorisgan, 

sabruni mowyobilobisgan, manipulatoris marTvis hidravlikuri da saerTo 

pultisgan, umetes SemTxvevaSi, iyeneben dasakec hidravlikur manipulatorebs. 

     saburRi manqanis muSaobis reJimi unda Seesabamebodes satvirTavi man-

qanis daniSnulebas. Tu, magaliTad, satvirTavi manqana gankuTvnilia f=4-6 si-

magris qanSi samuSaod, saburRi manqanis amZravis simZlavre da miwodebis 

Zala unda Seesabamebdes am pirobebs. f=10-16 da meti simagris qanebSi iyeneben 

brunva-dartymiT da dartyma _ mobrunebiT burRvis manqanebs. 

    zogierT saburR-satvirTav manqanaSi gamoyenebulia universaluri kiduli 

mowyobiloba, romelzec SeiZleba daidgas brunviTi, dartyma-mobrunebiTi da 

brunva-dartymiTi universaluri moqmedebis eleqtruli an pnevmatikuri 

saburRi Tavebi. am SemTxvevaSi kiduli mowyobiloba SeiZleba gamoyenebul 

iqnes sxvadasxva simagris qanSi Spurebis gasaburRad. 

     uwyveti moqmedebis satvirTavi manqanebi konstruqciuli mosazrebiT Zi-

riTadad aRWurvilia dasakecmanipulatorebiani, aramosaxsneli kiduli sa-

burRi mowyobilobiT. aseTi mowyobilobis CamCian satvirTav manqanebze daye-

neba gaZnelebulia, radganac aweuli CamCa xels uSlis manipulatorebis ga-

nlagebas. CamCian satvirTav manqanebze ZiriTadad gamoyenebulia mosaxsneli 

kiduli mowyobiloba, romelsac manqanaze dgamen mxolod burRvis dros. 
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2ПHБ2Б saburR-satvirTavi manqana gankuTvnilia Spurebis gasaburRad da 

burRva-afeTqebiTi xerxiT gafxvierebuli samTo masis dasatvirTad hori-

zontaluri da  daxrili (80-mde) gvirabebis gayvanisas. mongreuli natexebis 

zoma ar unda aRematebodes 500 mm-s. manqana aRWurvilia erTi manipulatoriT 

da ori sacvleli saburRi TaviT _ brunviTi moqmedebis f  8 simagris 

qanebisTvis da brunva-dartymiTi moqmedebis f  12 simagris qanebSi samuSaod. 

2ПHБ2Б saburR-satvirTavi manqanis (nax. 25) ZiriTadi kvanZebia: mosaxvet-

TaTebiani satvirTavi organo 8, konveieri 3, manqanis marTvis bloki 6, sabur-

Ri mowyobiloba 1, savali nawili 5, eleqtromowyobiloba 2, 7, sarwyavi 

sistema 4. 

Spurebis gaburRvis Semdeg manipulatori ikeceba da manqana iRebs 

gvirabSi gadaadgilebisTvis da samTo masis dasatvirTad saWiro mdgomare-

obas. kiduli mowyobilobis hidravlikuri sistema ikvebeba satvirTavi man-

qanis satumbi sadguridan. samTo masis datvirTvisas mtvris CaxSoba xdeba 

morwyviT, Spurebis burRvisas ki aseve wyliT, romelic saburRi Stangis 

saSualebiT miewodeba SpurSi. 

satvirTavi da saburR-satvirTavi manqanebis naxSiris SaxtebSi eqsplu-

ataciis dros daculi unda iyos usafrTxoebis teqnikis Semdegi moTxovnebi: 

saburRi manqana, romelzec idgmeba saburRi mowyobiloba, am ukanasknelis 

kvebisTvis aRWurvili unda iqnes specialuri StefselebiT; daxril 

gvirabebSi eqspluataciisTvis manqanas unda hqondes samuxruWo mowyobiloba; 

mcire ganivkveTis gvirabebSi samuSaod gankuTvnili satvirTavi manqanebis 

marTva unda moxdes gamotanili pultidan. 

 satvirTavi manqanebis Semdgomi teqnikuri ganviTarebis da srulyofis 

ZiriTadi mimarTulebebia: TiToeuli jgufis manqanebis unificirebuli 

modelebis Seqmna sacvleli amZraviT da savali nawiliT (Tvalrelsiani, 

muxluxa, pnevmoTvliani); manqanebis aRWurva distanciuri da radioTi marTvis 

mowyobilobebiT; manqanis mwarmoeblurobis gazrdis mizniT vibroCamCebis 

gamoyeneba; saburR-satvirTavi manqaniT da sxvadasxva damxmare samuSaoebis 

ganxorcielebis mizniT mosaxsneli mowyobilobebis Seqmna (xvetiebi gvirabis 

kedlebis Camosawmendad, satacebi samagris dasadgmelad, sakidelebi Spurebis 

mosatenad da sxv.). 

zogierTi saburR-satvirTavi manqanis teqnikuri daxasiaTeba mocemulia 

cxrilSi 4.  

  

 

 

                                                             cxrili 4 

                              p a r a m e t r e b i 1ПНБ2Б 2ПНБ2Б 
gasaburRi sangrevis zomebi, m 
simaRle 
sigane 

 
3,5 
4,0 

 
4,0 
3,8 



51 

saburRi manqana brunviTi brunviTi an bru- 
nva-dartymiTi 

qanis simagris koeficienti, f ara umetes  6 8-12 

manipulatorebis ricxvi 1 1 
Spurebis siRrme, m 2,5 2,75 
satvirTavi manqana 1ПНБ2 2ПНБ2 
datvirTvis mwarmoebluroba, m3/wT 2,2 2,5 
jamuri dadgmuli simZlavre, kvt 36,5 77,5 
gabarituli zomebi, m: 
sigrZe(qanis datvirTvis dros) 
sigane 
simaRle (satransporto mdgomareobaSi) 

7280 
 

1600 
2000 

8000 
 

1800 
2340 

masa, t: 
saerTo 
kiduli mowyobilobis 

 
9 
1,7 

 
13,9 
1,8 

 

           
     

                nax. 25. 2ПHБ2Б  saburR-satvirTavi manqana 

                                                                   

                4. satvirTavi manqanebis mwarmoebluroba 

 

CamCiani satvirTavi manqanis Teoriuli mwarmoebluroba QT(m3/wT) esaa 

drois erTeulSi datvirTuli qanis raodenoba da ganisazRvreba formuliT 

                                               QT = 
60

V =n V
T

C c C , 

sadac T aris datvirTvis Teoriuli xangrZlivoba, wm;  

              VC – CamCis geometriuli tevadoba, m3; 

              nc _ samuSao ciklebis Teoriuli ricxvi wuTSi. 

pnevmoamZraviani pirdapiri datvirTvis manqanebis ciklis xangrZlivoba 

Seadgens 8-10 wm-s, saxsrulsaxeluriani safexurovani datvirTvis  manqanebis 

_ 12-15 wm-s. 

teqnikuri mwarmoebluroba (m3/wT) 
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                                                ,1
Q =Q K K

K
teqn T S g

x

= 
n

k k V
k

c

C
,

S g

x

  

sadac kS aris CamCis Sevsebis koeficienti; 

                       kx _ koeficienti, romelic iTvaliswinebs realur pirobebSi 

              ciklis xangrZlivobis Secvlas; 

                       kg _ CamCaSi qanis damatebiTi gafxvierebis koeficienti. 

pnevmoZraviani manqanebisTvis kx=0,92_1,1, eleqtroZravianisTvis kx=1_1,15. 

0,12 m3 tevadobis CamCebisTvis k/
g=0,92, xolo meti tevadobisas _ 0,92_0,96.  

CamCis Sevsebis koeficienti kS damokidebulia qanis simkvriveze, Stabe-

lis simaRleze, CamCis formasa da mis StabelSi SeWris siRrmeze. koeficienti 

kS icvleba 0,21-dan 1,05-mde. 

saeqspluatacio mwarmoebluroba ganisazRvreba manqanis muSaobis saer-

To droSi (saaTi, cvla) datvirTuli qanis moculobiT. amasTan, mxedvelobaSi 

miiReba drois danakargebi mosamzadebel _ bolo operaciebze, vagonetebis 

gacvlaze da organzaciul-teqnikuri mizezebiT gamowveuli gacdenebi.  

saeqspluatacio mwarmoebluroba 

                            
0

V
Q =60

T
saeqs , 

sadac V aris gasayvan ciklSi manqanis mier datvirTuli qanis mTliani 

         moculoba, m3; 

              T0  manqanis muSaobis saerTo dro, wT. 

 

  qanis mTliani moculoba (m3) gamoiTvleba formuliT 

                                                                  V=I sη kc g g , 

sadac Ic aris ciklSi gvirabis gaangariSebiTi winwaweva , m; 

        S _gvirabis kveTi Savad, m2; 

              ηg _ koeficienti, romelic iTvaliswinebs gvirabis ganivkveTis 

           gazrdas saproeqtosTan SedarebiT; 

       ηg = 1,05_1,08;   

               kg _ qanis gafxvierebis koeficienti. 

manqanis muSaobis saerTo dro T0 (wT) 

                                             0
0 3

3

60Vk V
T = + -1 t + t

Q zV

 
 

 
org

saeqs  
sadac k0  aris koeficienti, romelic iTvaliswinebs mongrevis Semdeg samTo  

          masis ganlagebis gavlenas mwarmoeblurobaze:  k0 =1,1_1,6; 

              V3 _ vagonetis moculoba, m3; 

               z  _ SemadgenlobaSi  vagonetebis ricxvi, romlebSic qanis  CatvirTva 

            xdeba Sesvenebis gareSe; 
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               t3  _ erTi vagonetis an mTliani Semadgenlobis Secvlis  dro,wT; 

                 torg _ organizaciul-teqnikuri mizezebiT gamowveuli gacdenebis 

            jamuri dro, wT. 

mosaxvetTaTebiani satvirtavi manqanis teqnikuri mwarmoebluroba  

Qteqn (m3/wT)                    

                                                                 Qteqn = znVT , 

sadac z aris mosaxveti TaTebis ricxvi (ori an oTxi);  

              n _TiToeuli TaTis svlaTa ricxvi wuTSi; mZime tvirTisTvis n=30-35,  

                    xolo msubuqisTvis _ n= 45; 

             VT_samuSao svlis dros TiToeuli TaTis mier watacebuli masis  

           moculoba, m3.  

                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                            leqcia 10 

 

              V. samagris dasayenebeli manqanebi 

          a. caleuli samagris dasayenebeli manqanebi  
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gvirabebis gayvanisas garemomcveli masivis Camoqcevis Tavidan asacileb-

lad aucilebelia misi gamagreba. samTo-geologiuri pirobebisa da samagris 

tipis mixedviT gamagrebis Rirebuleba Seadgens gvirabis gayvanis saerTo 

Rirebulebis 30_45%-s, xolo drois danakargebi gamagrebaze _ gvirabgasayvani 

ciklis 20_25%-s. gvirabebs amagreben xis, liTonis TaRuri, ankeruli da 

rkinabetonis caleuli samagriT an betoniT.  

samagris, gansakuTrebiT liTonis TaRuri, xis da rkinabetonis bigebis 

dayenebis procesi Znelad eqvemdebareba meqanizacias. es aixsneba imiT, rom 

procesi Serwymuli unda iyos gvirabis gayvanis teqnologiuri ciklis sxva 

operaciebTan da gvirabSi ganlagebuli manqanebis _ gvirabgasayvani kombainis, 

saburRi danadgaris, satvirTavi da satransporto manqanebis muSaobasTan, rac 

did siZneleebTanaa dakavSirebuli. amis garda, gvirabebis ganivkveTis 

mravalferovneba da cvalebadi sididis samTo wneva arTulebs erTiani 

formis samagris tip-zomebis Seqmnas.  

samTo manqanas, romelic gankuTvnilia sxvadasxva saxis mudmivi samagris 

dasayeneblad horizontaluri da daxrili gvirabebis gayvanisas, ewodeba 

samagris dasayenebeli manqana. arCeven caleuli samagris (liTonis TaRebi, 

xis an rkinabetonis bigebi), ankeruli da betonis samagris dasayenebel 

manqanebs.  

caleuli  samagris dasayenebeli manqanebi da meqanizmebi SeiZleba iyos 

sakidi, ganlagebuli Tvlian an muxluxa urikaze. dayenebis procesis gai-

olebisTvis amagreben samagris paketebs. paketi Sedgeba uRlisa da bigebisgan, 

romlebic transportirebisas da gvirabSi dayenebisas SeerTebulia 

specialuri kauWiT. 

caleuli samagris dasayenebeli manqanis erT-erTi mniSvnelovani para-

metria monorelsis ricxvi da koncentracia, romelzec igi gadaadgildeba. 

rodesac manaqanas gadaaqvs samagri gvirabis RerZis xazis gaswvriv, igi gada-

adgildeba gvirabSi dayenebuli samagris uRelze xisti an moqnili kavSiriT 

damagrebul monorelsze. tvirTis gadatanisas RerZis xazidan gadaxriT, 

agreTve gvirabis kedlebTan datvirTva-gantvirTvis samuSaoebis warmoebisas, 

manqana moZraobs uRelze xistad damagrebul or paralelur monorelsze. 

gadaadgilebisTvis samagris dasayenebel manqanas aqvs sakuTari amZravi. 

manqana aRWurvilia agreTve samuxruWo mowyobilobiT, rac mas gvirabis 

daxrilobis kuTxis Secvlis SemTxvevaSi muSaobis saSualebas aZlevs.  

samagris dasayenebeli KПM8 manqana gankuTvnilia horizontalur da da-

xril gvirabebSi liTonis TaRuri an trapeciuli formis mudmivi samagris 

dasayeneblad gvirabebis burRva-afeTqebiTi xerxiT da kombainebiT gayvanisas. 

gvirabis gverdiTi qanebis simdgrade SeiZleba iyos nebismieri, maqsimaluri 

daxrilobis kuTxe _  200, minimaluri ganivkveTi sinaTleSi – 9, 2  m. 

KПM8 manqanis (nax. 26) ZiriTadi kvanZebia: korpusi 1, romelzec damagre-

bulia gadaadgilebis meqanizmi 2, zeTis sadguri 3, urika 4, hidroaparatura 
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5, CarCo 6 da sawevrebi 7, romlebic SeerTebulia stabilizatorTan 8, am 

ukanasknelTan mierTebulia gadaxurva 9. Weridan Camoqcevadi qanis natexe-

bisgan dasacavad gadaxurva aRWurvilia saregulirebeli  frTebiT 10. gada-

xurvaze dayenebulia agreTve SemzRudveli 12 da oTxi buniki 11, romlebzec 

ideba TaRuri samagris ori uReli. 

                         
                 nax. 26. samagris dasayenebeli KПM8 manqana 

    

gadaxurvis asawevad gamoyenebulia CarCosa 6 da korpusze 1 damagrebuli 

ori hidrocilindri 13, xolo zeda mdgomareobaSi mis dasafiqsireblad _ori 

sataci 14. monorelsze 15 manqana moZraobs gadaadgilebis meqanizmis 2 

saSualebiT. monorelsi Sedgeba seqciebisgan, romlebic Camokidebulia mud-

miv TaRur samagrze sakidrebiT 17. monorelsis mTliani sigrZea 60 m. mis 

orive boloze damagrebulia sabjenebi 16. 

zeTis sadguri Sedgeba eleqtroZravasgan, tumbosgan, zeTis avzisgan, 

filtrisa da mcveli sarqvlisgan. 

burRva-afeTqebiTi xerxiT gvirabebis gayvanisas, Spurebis gaburRvis 

Semdeg samagris dasayenebeli manqana  gadaadgildeba monorelsze liTonis 

samagris dasawyobebis adgilamde da masze ideba samagri. sangrevis afeTqebis 

da ganiavebis Semdeg manqana gadaadgildeba sangrevisken da samagri iweva 

zemoT uRlis gvirabis WerTan Sexebamde. am dros manqana asrulebs droebiTi 

mcveli samagris funqciebs, romlis qveS xdeba mongreuli masis awmenda. Sem-

deg gadaxurva fiqsirdeba saWiro simaRleze, samagris bigebi iweva qvemoT da 

uerTdeba uRels.  

gvirabebis kombainebiT gayvanisas manqana muSaobs analogiurad. 

samagris dasayenebeli universaluri  YT1H manqana gankuTvnilia cale-

uli mudmivi samagris dasayeneblad umetesad orliandagian TaRuri kveTis 

horizontalur gvirabebSi. 

manqana Sedgeba (nax. 27) TviTmavali platformisgan 1, vertikaluri sve-

tisgan 2, isrisgan 3, zeTis sadgurisa da eleqtromowyobilobisgan. SesaZle-

belia isris sigrZis Secvla, rac manqanis sxvadasxva kveTis gvirabebSi 

gamoyenebis SesaZleblobas iZleva.  
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samagris ПTK1 sawevela gamoiyeneba horizontaluri da daxrili gvira-

bebis xis an rkinabetonis samagriT gamagrebisas uRlis asawevad da zeda 

mdgomareobaSi mis Sesakaveblad.  

 

            
                    nax. 27. samagris dasayenebeli  YT1H manqana 

 

sawevelis (nax. 28) ZiriTadi nawilebia uRlis sataci 1, manqanis damWeri 

kakvi 2 da jalambris dasayenebeli satari 3. jalambris amZravad gamoyenebu-

lia eleqtroburRi 4. sataci 1 warmoadgens sam moRunul mils da mimagre-

bulia satarze. am ukanasknelze magrdeba agreTve gorgolaWi, romelzec 

gadadebulia bagiri. bagiris erTi bolo Camagrebulia kakvze, meore _ jalam-

bris dolze. 

uRlis dasayeneblad kakvi magrdeba mudmivi samagris bolo uRelze, 

xolo sawevelas satacSi Tavsdeba asawevi uReli. amasTan, sataris saxeluri 

eurdnoba gvirabis iataks. eleqtroburRis CarTvisas bagiri exveva dolze da 

wevs zemoT uRels. 

universaluri manqana `Streki~ gankuTvnilia xis da rkinabetonis samag-

ris dasayeneblad, saSaxto mowyobilobis samontaJo da dasaSleli samuSao-

ebis meqanizaciisTvis, samTo masis vagonetebSi CasatvirTad, sadrenaJo Txri-

lebis gasayvanad da gasawmendad da sxv. manqana gamoiyeneba gvirabebSi, 

romlis minimaluri ganivkveTia 6 m2. Sesasrulebeli samuSaos xasiaTis mixed-

viT manqanaze SeiZleba dayenebul iqnes: eqskavatoris an damtvirTavi manqanis 

CamCa, samagris elementebis marwuxuli sataci, greiferi, sakidari kakviT. 

manqanis marTva xdeba gamosatani pultidan. 

 

 

 

 

 

      b. ankeruli da betonis samagris amosayvani manqanebi  
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ankeruli samagriT amagreben mosamzadebel da sawmend gvirabebs. ankeru-

li samagris dasayeneblad burRaven Spurs, deben masSi ankers da koWaven. am 

mizniT iyeneben saburR manqanebs:  ПA1, MAП1 da БYA3. 

БYA3 saburRi danadgari gamoiyeneba sxvadasxva daniSnulebis 2,6_3,6 m 

simaRlis gvirabebSi ankeruli samagris dasayeneblad. qamis simagre f  8. 

danadgarSi Sedis (nax. 29): saburRi manqana 1, saburRi Tavi 2, manipulatori 

3, korpusi 4, muxluxa savali nawili 5, marTvis sistema 6. 

                                                             
                            nax. 28. samagris ПTK1 sawevela 

                                                                                                                                     
                                             nax. 29. БYA3. saburRi danadgari 

 

gvirabebis did nawils amagreben betonis samagriT, romlis Rirsebebs 

miekuTvneba: samagris amoyvanis mcire dro, samsaxuris didi xangrZlivoba da 

cecxlgamZleoba, damakmayofilebeli wyalgauvaloba, SedarebiT naklebi 

Rirebuleba, adgilobrivi masalebis (qviSa, xreSi) gamoyenebis SesaZlebloba 

da sxv. 

betonis samagri SeiZleba amoyvanil iqnes mdgrad qanebSi, radganac be-

toni, sawyisi dabali simtkicis gamo, ver uZlebs susti qanebis wnevas. gvi-

rabebs amagreben monoliTuri betoniT da naSxefi betonis (torkret-betonis) 

saSualebiT. pirvel SemTxvevaSi iyeneben specialur yalibebs, romlis ukan 

Caisxmeba betoni, meore SemTxvevaSi ki betons gvirabis kedlebze  daitanen 

daSxefebiT. 
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monoliTuri betonis samagrs ZiriTadad xmaroben kapitaluri gvirabebis, 

Waurebis da Waurmimdebare  ezoSi kamerebis gasamagreblad 

mdgrad qanebSi gvirabebis gamagreba SesaZlebelia naSxefi betonis sa-

SualebiT. igi ar saWiroebs yalibebis gamoyenebas, rac mniSvnelovnad amar-

tivebs samagris amoyvanis teqnologias. naSxefi betoniT gamagrebisas Sekum-

Suli haeris saSualebiT qanebis gaSiSvlebul zedapirs faraven betonis Txe-

li SriT. betonis Sre mtkiced ukavSirdeba qanebs da qmnis damcvel garss. 

naSxef betons maRali meqanikuri simtkice aqvs. Cveulebriv monoliTur 

betonTan SedarebiT misi winaRoba kumSvaze daaxloebiT orjer metia, xolo 

gaWimvaze _ erTnaxevarjer. es aixsneba daSxefebis dros betonis masis 

gatyorcnis didi siCqariT, ris gamoc betonis Sre did simkvrives iZens. 

Cveulebrivi betonis msgavsad naSxefi betonis SemadgenlobaSi Sedis cementi, 

wvrili da msxvili Semvsebebi, wyali, agreTve sxvadasxva saxis danamatebi, 

romlebic aCqareben betonis SeWidebis dawyebas da gamagrebis process. 

betonis dasaSxefeblad iyeneben specialur manqanebs, romlebSic xdeba 

betonis narevis gamzadeba da SekumSuli haeriT misi gatyorcna. 

naSxefi betoni farTod gamoiyeneba gvirabebis gamagrebisas, Waurebis 

gadamagrebasa da CaRrmavebisas. naSxef betons gamoyenebis didi perspeqtiva 

aqvs. igi uzrunvelyofs meqanizaciis ufro maRal dones da amartivebs samag-

ris amoyvanis teqnologias. 

ПБ2 betonCamomsxmeli gankuTvnilia mza betonis narevis dabetonebis ad-

gilamde misatanad da mis Casasxmelad gvirabis kedlebsa da yalibs Soris.  

pnevmatikuri ПБ2 betonCamomsxmeli (nax. 30) liTonis CarCoa 1, romelzec 

moTavsebulia rezervuari 3 betonis narevisTvis. rezervuari ixureba ZabriT 

2. betonis nareviT datvirTuli betonCamomsxmeli miitaneba samuSao adgilze 

da uerTdeba 150 mm diametris mils, romliTac xdeba betonis Casxma. ventilis 

gadatrialebiT SekumSuli haeri Sedis rezervuaris RruSi da gadaadgilebs 

betonis narevs milSi, iqidan ki _ Casasxmel RruSi. SekumSuli haeri manqanas 

miewodeba gadsaadgilebeli saSaxto kompresoridan an SekumSuli haeris 

saerTo_saSaxto dgaridan. rezervuaris moculobaa 0,65 m3, SekumSuli haeris 

wneva _ 0,4_0,6 megpa.  

samagris saxeoba da misi amoyvanis wesi mniSvnelovan gavlenas axdens 

Wauris gayvanis saerTo teqnologiaze. amJamad Wauris gamagrebisTvis, ro-

gorc wesi, monoliTuri betoni gamoiyeneba, romelic samagris amoyvanis 

TiTqmis sruli meqanizaciis saSualebas iZleva. Waurs amagreben swrafmyare-

badi betoniT (marka M200). ZiriTadad iyeneben samgdulian da seqciur yali-

bebs. betons zedapiridan WaurSi 1500 mm diametris milebis saSualebiT TviT-

dinebiT awodeben. betonis samagris sisqe magar kldovan qanebSi 200-300 mm-s 

Seadgens.  
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                   nax. 30.  pnevmatikuri ПБ2 betonCamomsxmeli   

  

rkinabetonis tiubingebi Wauris Cveulebriv xerxiT gayvanisas iSviaTad 

ixmareba maTi maRali Rirebulebis gamo. tiubingebis gamoyenebas upiratesoba 

eniWeba sust qanebSi Wauris gayvanis dros, rodesac gaZnelebulia  monoli-

ToniT gamagreba. 

betonis narevs amzadeben centraluri betonis qarxnebSi an Wauris sam-

Seneblo moedanze mdebare betonsazeli danadgarebis saSualebiT, romlebic 

SeiZleba iyos stacionaruli an gadasatani. 

betonis narevi qarxnidan Wauris piramde miaqvT avtoTviTmclelebiT. 

did manZilze zidvisas betonis ganSrevebis Tavidan asacileblad iyeneben 

avtobetonSemrevebs. avtoTviTmclelidan betons Caclian Wauris pirTan 

ganlagebul bunkerSi.  
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                         leqcia 11 

 

                   VI.  gvirabgasayvani kompleqsebi 

     gvirabgasayvani kombainebis, saburRi danadgarebis, satvirTi, saburR-sa-

tvirTi da samagris dasayenebeli manqanebis bazaze Seiqmna gvirabgasayvani 

kompleqsebi. kompleqsebis daniSnulebaa gvirabgasayvani ciklis ZiriTadi 

operaciebis meqanizacia, rac mniSvnelovnad zrdis gvirabebis gayvanis siC-

qares. 

kompleqsSi Semavali manqanebis gaerTmTlianebis mixedviT gvirabgasayva-

ni ciklis calkeuli operaciebi SeiZleba Sesruldes SeTavsebulad, para-

lelurad da TanamimdevrobiT. 

     arCeven gvirabgasayvan kompleqsebs kombainebiTa da burRva-afeTqebiTi 

xerxiT gvirabebis gasayvanad. didi ganivkveTis gvirabebi gahyavT fariani 

gvirabgasayvani kompleqsebiT. 

     gvirabgasayvani kompleqsebis klasifikacia xdeba: 

     mudmivi samagris dayenebis adgilis mixedviT _ sangrevidan daSorebiT 

da uSualod sangrevTan dayenebiT; 

     samagris saxeobis mixedviT _ ankeruli, liTonis TaRuri, xis, tiubin-

gebis, naSxefi betonis an monoliTuri betonis samagris amosayvanad; 

     gvirabebis mimarTulebis mixedviT _ sworxazovani da mrudxazovani (10 

m-ze meti simrudiT) gvirabebisaTvis; 

     gvirabis ganivkveTis mixedviT _ sakonveiero, erTliandagiani da orli-

andagiani gvirabebisaTvis; 

     Spurebis burRvis meqanizaciis mixedviT _ saburRi danadgarebiTa da 

kiduli saburRi mowyobilobiT; 

     satvirTavi manqanis tipis mixedviT _ saburR-satvirTavi, mosaxvetTa-

Tebiani an CamCiani satvirTavi manqaniT. 

     gvirabebis gayvanisas didi mniSvneloba aqvs mudmivi samagris dayenebis 

adgilsa da samagris saxeobas. mudmivi samagri unda daidgas umokles droSi, 

zemdebare qanebis daZvramde. misi uSualod sangrevTan dayenebisas yvelaze 

ufro kargadaa daculi gasayvani gvirabis gamagrebis pirobebi, Tumca es 

ramdenadme arTulebs gvirabgasayvani ciklis sxva operaciebis SeTavsebul 

Sesrulebas. mudmivi samagri SeiZleba daidgas gvirabgasayvani ZiriTadi 

mowyobilobis muSaobis zonis gareT, mxolod mdgradWerian gvirabebSi. am 

SemTxvevaSi sangrevispira nawili magrdeba damWeri an gadasaRobi tipis 

meqanizebuli gamyvani samagriT an calkeuli droebiTi CarCoebiT. 

     samagrs ayeneben gvirabgasayvan kombainebze ganlagebuli mowyobilobe-

biT an sxvadasxva saxis samagris dasayenebeli manqanebiT. samagris elementebi 

winaswar mzaddeba gvirabis arasamuSao nawilSi, Semdeg ki gadaitaneba 

sangrevSi. amasTan, periodulad wydeba gvirabgasayvani ZiriTadi mowyo-
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bilobis muSaoba, radganac samagris dayenebis procesi ver uTavsdeba san-

grevidan qanis mongrevasa da mis datvirTvas. amis Sedegad mcirdeba manqanis 

muSaobis wminda dro da izrdeba gvirabgasayvani ciklis xangrZlivoba. 

     kompleqsis teqnologiuri sqemisa da mowyobilobis SerCeva damokide-

bulia samTo-geologiur da sawarmoo-teqnikur faqtorebze. samTo-geologi-

ur faqtorebs miekuTvneba gasayvani gvirabis Semcveli qanis simagre, sasar-

geblo wiaRiseulis fenis daxrilobis kuTxe, romelic gansazRvravs gvirabis 

daxrilobis kuTxes, Semcveli qanebis mdgradoba, gazianoba, wyaluxvoba. 

sawarmoo-teqnikuri faqtorebia: gvirabebis ganivkveTis  farTobi, misi sigrZe, 

gamosadegobis vada, gayvanis aucilebeli siCqare da sxv. 

    kombainiani kompleqsebis ZiriTadi manqanaa gvirabgasayvani kombaini, ro-

melic gansazRvravs kompleqsis mTavar teqnologiur parametrs _ mwarmo-

eblurobas. misi mixedviT arCeven kompleqsebis sxva seriul manqanebs. kom-

bainebiT gvirabis gayvanis siCqareze didi gavlenas axdens gayvanis teq-

nologiuri ciklis operaciebis maqsimaluri SeTavseba, ZiriTadi da damxmare 

operaciebis meqanizacia da avtomatizacia. maqsimaluradaa gamoyenebuli 

samagris dasayenebeli manqanebi, gadasaadgilebeli meqanizebuli samagri, 

agreTve uwyveti moqmedebis satransporto da masalebisa da mowyobilobebis 

misawodebeli manqanebi. 

     burRva-afeTqebiTi xerxiT gvirabebis gayvanisas mowyobilobebis SerCeva 

xdeba saburRi, satvirTi, satransporto da mudmivi samagris dasayenebeli 

manqanebis ganlagebisa da erTdrouli muSaobis gaTvaliswinebiT. 

    Spurebis gasaburRad qanis simagris mixedviT iyeneben brunviT burRvas 

xelisa da sveturi burRebiT (f 4) ; brunviT burRvas saburRi danadgarebiT 

(f=4-8); brunva-dartymiT burRvas saburRi danadgarebiTa da kiduli saburRi 

mowyobilobiT (f=9-14); dartyma _ mobrunebiT burRvas pnevmatikuri perfora-

torebiT (f 14) . 

     orliandagiani gvirabebis gayvanisas SesaZlebelia burRvisa da qanis 

datvirTvis procesebis SeTavseba damoukidebeli saburRi da satvirTi manqa-

nebis gamoyenebiT. Tu qanis simagre f<9, iyeneben mosaxvetTaTebian satvirT 

manqanebs, ufro magari qanebisaTvis ki _ CamCians. 

     gazisa da naxSiris gamotyorcnis mxriv saSiS fenaSi gvirabis gayvanisas 

saWiroa specialuri RonisZiebebis gatareba (sadegazacio WaburRilebis 

gaburRva, fenaSi wylis daWirxvna sxv.). amasTan, aRniSnuli RonisZiebebi 

mTlianad ver gamoricxavs gamotyorcnebs, xolo maTi SeTavseba gvirabgasay-

vani ciklis ZiriTad operaciebTan ver xerxdeba. 

 

                    a. kombainiani gvirabgasayvani komlpeqsebi 

     kombainiani gvirabgasayvani kompლeqsiT gvirabis gayvanis cikli Sedgeba 

Semdegi operaciebisagan: 
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     qanis mongreva kombainiT, misi konveierze, iqidan ki gadamtvirTavze da-

tvirTva;  

     samTo masis gvirabSi gadatana, vagonetebis gacvla da liandagis pe-

rioduli wamateba an konveieris perioduli dagrZeleba; 

     mudmivi, droebiTi an orive saxis samagris dayeneba; 

     samagris elementebis, saWrisebisa da frezburRebis, Spalebisa da rel-

sebis, lentis, reStakebis da jaWvebis, saventilacio milebisa da saxeloebis 

sangrevSi mitana; 

     saventilacio da mtversaWeri milebis wamateba, rac liandagebis an 

Strekis konveieris dagrZelebis paralelurad xdeba; 

     kompleqsis daTvaliereba da profilaqtikuri remonti. 

     gvirabis gayvanis tempi miT ufro didia, rac ufro maqsimaluradaa Se-

Tavsebuli droSi ZiriTadi teqnologiuri operaciebi. maTi mTlianad SeTav-

seba jerjerobiT ver xerxdeba.  

     kombainidan samTo masis satransporto manqanebze gadasatvirTad gvirab-

gasayvan kompleqsebSi iyeneben misabmel saxide gadamtvirTvelebs. misabmeli 

gadamtvirTavis qveS Tavsdeba konveieri an vagonetebi, rac garkveuli drois 

ganmavlobaSi konveieris an liandagis dagrZelebis gareSe muSaobis 

saSualebas iZleva. mrudxazovani gvirabebis gayvanisas zogierTi kompleqsi 

misabmelTan erTad aRWurvilia saxide gadamtvirTaviT. 

gvirabSi qani gadaaqvT teleskopuri lenturi da xvetia konveierebiT an 

vagonetebiT. ZiriTadad gamoyenebulia konveierebi (nax. 31). 

gvirabgasayvani kombaini 1 qans tvirTavs gadamtvirTavze 2, iqidan ki qani 

iyreba konveierze 3. samagris dasayenebeli manqana gadaadgildeba monorel-

sze 4. konveieris sigrZis gazrdasTan erTad mcirdeba misi muSaobis  

saimedooba. 

  

           
nax. 31 gvirabis gayvanis sqema kombainiT da qanis konveierze 

                                             datvirTviT. 
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nax. 32. gvirabis gayvanis sqema kombainiT da qanis vagonetebSi 

                                                CatvirTviT. 

 

vagonetebis gamoyenebisas (nax. 32) kombaini 1 mongreul qans awvdis ga-

damtvirTavs 2, saidanac igi itvirTeba vagonetebSi 3. 

gvirabgasayvani kompleqsebis ZiriTadi parametrebia gasayvani manqanis 

mwarmoebluroba, Zravebis simZlavre, Rirebuleba da masa. 

gvirabgasayvan kompleqsebSi iyeneben rogorc amorCeviT, aseve saburRi 

moqmedebis kombainebs. 

kompleqsi `kuzbasi~ gankuTvnilia 8_13 m2 ganivkveTis horizontaluri da 

+ 340-mde daxrilobis aRmavali gvirabebis naxSirsa da Sereul sangrevSi 

meqanizebuli gayvanisaTvis da ankeruli samagris dasayeneblad. qanis simagre 

unda iyos ara umetes 4-isa (prof. m. protodiakonovis skalis mixedviT), 

abraziuloba _ ara umetes 5 mg-sa. qanis mongreva da droebiTi da mudmivi 

samagris dayeneba xdeba erTdroulad, rac mniSvnelovnad zrdis gvirabis 

gayvanis temps. kompleqsiT SesaZlebelia TveSi 350_450 m sigrZis gvirabis 

gayvana. 

kompleqs `kuzbasSi~ Sedis (nax. 33): amorCeviTi moqmedebis kombaini 1; 

mkvebavi 2 masze ganlagebuli mosaxveti TaTebiT 3; orjaWviani xvetia konve-

ieri 4; mabiji droebiTi samagri centraluri 5 da ori gverdiTi 6 seqciiT; 

mudmivi samagris dasayenebeli mowyobiloba 7; manipulatorze 9 ganlagebuli 

ori saburRi danadgari 8 ankerebisTvis Spurebis gasaburRad; mtverCamxSobi 

sistema 12; hidrodomkratebi 13, eleqtromowyobiloba 14 da marTvis pulti 

10. 

  

                            
          nax. 33. gvirabgasayvani kompleqsi `kuzbasi~ 
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      nax. 34. kombaini  gvirabgasayvani   TK2 kompleqsi 

  

aRmavali gvirabebis gayvanisas kompleqsis dacurebisgan dasacavad gamo-

yenebulia mcveli mowyobiloba, romelic Sedgeba Werze misabjeni bigisa 11 

da saCerebeli nawilisgan. 

gvirabis gayvanisas kompleqss gadaadgileben sangrevisken gambjen-mabiji 

mowyobilobiT. mongreuli qani mosaxvetTaTebiani satvirTavi organoTi 

itvirTeba xvetia konveierze, iqidan ki _ Strekis konveierze. 

meqanizebuli mabij-gambjeni damWeri tipis samagri Sedgeba centraluri 

da ori gverdiTi _ macxena da marjvena seqciebisgan. centralur seqciaze 

ganlagebulia kombainis Semsrulebeli organo, mkvebavi, eleqtruli da hid-

ravlikuri marTvis pultebi. gverdiTi seqciebis daniSnulebaa gvirabis dro-

ebiTi gamagreba da centraluri seqciis gadaadgileba. 

samagris dasayenebeli manqanis saSualebiT xdeba uRlebis Werze mibjena. 

TiToeuli saburRi danadgari Sedgeba eleqtrohidravlikuri burRisgan, 

bigisgan, Stangisa da gvirgvinisgan. 

kompleqsis hidrosistemis saSualebiT ganxorcielebulia: Semsrulebe-

li organos gadaadgileba, mkvebavis da konveieris  aweva, kompleqsis gada-

adgileba mabiji meqanizmiT gverdiTi Dda centraluri seqciebis rigrigobiT 

ganbjeniT, mudmivi ankeruli samagris dasayenebeli hidrocilindrebis gada-

adgileba da samagris centraluri seqciis aweva. 

 gvirabgasayvani kompleqsi `soiuz_19~ gankuTvnilia TaRuri formis 

20,6m2 ganivkveTis horizontaluri da daxrili ( 100–mde) gvirabebis gasayva-

nad gazisa da mtvris mxriv saSiS SaxtebSi. qanis simagre f=6_10, xolo abra-

ziuloba 35 mg-mdea. gvirabgasayvani kombaini saburRi moqmedebisaa. kompleqsi 

uzrunvelyofs qanis meqanizebul mongrevas, mis awmendas, gadatvirTvas da 

gvirabis gamagrebas. manqanis gvirabSi ganbjena da manevrireba xdeba gam-

bjen_mimwodi mowyobilobiT, sangrevze miwodeba  _ oTxi hidrodomkratiT. 

gvirabi magrdeba TaRuri samagriT. kombainis marTva ganxorcielebulia mar-

Tvis pultidan. kombaini aRWurvilia sarwyavi sistemiT da mtvergamwovi da-

nadgariT. 

KPT kompleqsi gankuTvnilia TaRuri formis horizontaluri da daxrili 

(  100–mde) gvirabebis gasayvanad f=6_10 simagris qanebSi. kompleqsis saSu-

alebiT meqanizebulia qanis mongreva, misi gvirabis iatakidan awmenda da 

gadatvirTva, mudmivi samagris CarCoebis dayeneba, masalebis sangrevispira 
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zonaSi datvirTva-gantvirTva da gadaadgileba. kombaini saburRi moqmede-

bisaa.  

didi ganivkveTis gvirabebis gasayvanad iyeneben specialur mowyobilo-

baTa kompleqsebs, romlebic iyofa or jgufad: kombainiani kTpleqsebi da 

burRva_afeTqebiTi xerxiT gvirabebis gasayvani kompleqsebi. gvirabebs Ziri-

Tadad amagreben liTonis wriuli an ankeruli samagrT.  

kombainiani kTmpleqsebi aRWurvilia amorCeviTi  an saburRi (rotoruli) 

moqmedebis gvirabgasayvani kombainebiT. 

amorCeviTi moqmedebis kombainian kompleqsebs miekuTvneba TK1C da TK2 

kompleqsebi. pirveli gamoiyeneba  f  6 simagris qanebSi 18,9_37,6 m2 ganivkveTis 

hidroteqnikuri da sxva daniSnulebis gvirabebis gasayvani samuSaoebis komp-

leqsuri meqanizaciisTvis 

TK2  kopleqss iyeneben 18_50 m2 ganivkveTis gvirabebis gasayvanad. gvirabi 

gaiyvaneba sxvadasxva simaRleze dayenebuli ori gvirabgasayvani 4ПП2 komba-

iniT, amasTan, zeda sangrevi uswrebs qvedas. gvirabi magrdeba ankeruli sa-

magriT, amitom zeda kombaini Spurebis gasaburRad aRWurvilia kiduli sab-

urRi mowyobilobiT. 

TK2 kopleqsi Sedgeba (nax. 34) ori gvirabgasayvani kombainisgan 1, gadasa-

adgilebeli platformisgan 2, misabmeli qveda 3 da zeda 4 gadamtvirTa-

vebisgan, gadasaadgilebeli mtverdamWeri da samagris dasayenebeli mowyobi-

lobebisgan. 

gadasaadgilebeli platforma 2 wina TvlebiT eyrdnoba gvirabis zeda 

nawilis iataks, xolo ukanaTi _ qveda nawilis sageb gverds. gadasaadgile-

bel platformaze ganlagebulia konveieri, romelsac zeda kombainis gadam-

tvirTavidan qani gadaaqvs qveda kombainis gadamtvirTavze. 

cnobilia, didi ganivkveTis gvirabebis gasayvani kombainiani kompleqsebi, 

romlebsac amzadeben sazRvargareTuli firmebi. 

`virti~ (gfr) da `robinsi~ (aSS) kompleqsebi aRWurvilia saburRi moqme-

debis kombainebiT da maTi mwarmoeblurobaa 0,2_0,5 m2/wT. 

momavalSi gvirabgasayvan kompleqsebSi gamoyenebul unda iqnes sacvlel 

Semsrulebelorganoiani kombainebi, rac sxvadaxva simagris qanSi maTi 

muSaobis saSualebas mogvcems. gvirabebis gayvanis tempis asamaRleblad unda 

gaizardos Semsrulebeli organos simZlavre da miwodebis Zala, srulyofil 

iqnes mWreli iaraRi, satvirTavi da satransporto  mowyobilobebi. 

mcire ganivkveTis gvirabebis gasayvanad iyeneben damWrel kompleqsebs. 

KH da KH 78 kompleqsebi gankuTvnilia  0,7 - 1 m sisqis da 180 –mde daxrilobis 

kuTxis naxSiris fenaSi 4 m siganis gvirabebis gasayvanad. KH  damWrel komp-

leqsSi Sedis: damWreli kombaini, gadamtvirTavi, mimwodi meqanizmi, mtverCam-

xSobi da eleqtromowyobiloba. 
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 damWreli kombaini angrevs naxSirs da tvirTavs mas gadamtvirTavze, 

misi sangrevze miwodeba xdeba gambjen bigebze damagrebuli hidrodomkrate-

biT. kombainis Semsrulebeli organo warmoadgens Sewyvilebul bars, romlis 

sigrZe gansazRvravs gvirabis siganes, xolo misi rxevis kuTxe horizon-

taluri RerZis irgvliv _ gvirabis simaRles. Semsrulebeli organo qanaobiT 

moZraobas iRebs ori hidrodomkratidan. hidrosistema kompleqsis xeliT an 

naxevrad avtomaturi marTvis saSualebas iZleva. 

xeliT marTvisas SesaZlebelia Semdegi operaciebis Sesruleba: Semsru-

lebeli organos aweva da daweva, kombainis sangrevisken gadaadguileba miwo-

debis ori hidrodomkratis saSualebiT, gadamtvirTavis isris awev-daweva. 

naxevrad avtomaturi marTvisas erTdroulad sruldeba qanis mongreva da 

kombainis sangrevisken gadaadgileba. mtvers axSoben wylis saSualebiT. mon-

greuli naxSiri mWreli jaWvis xvetiebiT gamoitaneba sangrevispira sivr-

cidan da itvirTeba gadamtvirTavze, romelsac gadaaqvs naxSiri sangrevidan 

11 m-ze. aq igi itvirTeba gvirabSi ganlagebul xvetia konveierze. 

KH 78 kompleqsSi gaTvaliswinebulia sangrevispira sivrcis droebiTi me-

qanizebuli gamagreba damxmare ganbjenis uRlebiT, agreTve distanciuri 

marTva kombainidan 40 m-mde daSorebuli manZilidan. 

amrigad, KH da KH 78 kompleqsebis gamoyenebiT SesaZlebelia naxSiris 

mongrevis, misi awmendis da konveierze datvirTvis procesis meqanizacia 

mcire ganivkveTis gvirabebis gayvanisas, magram mudmivi samagris dayeneba dam-

Wrel kompleqsebSi meqanizebuli araa. 
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                         leqcia 12 

         b. kompleqsebi gvirabebis burRva-afeTqebiTi xerxiT gasayvanad 

     burRva-afeTqebiTi xerxiT gvirabebis gasayvan kompleqsebSi Sedis sa-

burR-satvirTi an satvirTi manqana, saburRi danadgari, samagris dasayenebeli 

manqana, gadamtvirTi da damxmare mowyobiloba.  

КГB 1 kompleqsi (nax. 35) gankuTvnilia f 12 simagris qanebSi didi ganiv-

kveTis (18 m2-mde) horizontaluri gvirabebis burRva-afeTqebiTi xerxiT 

gasayvanad. 

                                                                                     
                                         nax. 35. КГБ 1 kompleqsi 

 

kompleqsSi Sedis 2ПHБ2 satvirTavi manqana 1; gadamtvirTavi 2; vagonetebi 

3; saburRi manqana 4; portaluri saburRi danadgari 5; samagris dasayenebeli 

manqana 6; samontaJo urika 7; TaRuri samagris elementebi 8; samagri Taro 9; 

droebiTi saliandago gzis seqciebi 10. 

kompleqsis saSualebiT SesaZlebelia Spurebis burRva, afeTqebis Sede-

gad mongreuli qanis awmenda da misi CatvirTva vagonetebSi, liTonis TaRuri 

samagriT gvirabis gamagreba da droebiTi gzis dafena. 

qanis datvirTva xdeba mosaxvetTaTebiani satvirTavi manqaniT. Spurebis 

gasaburRad  f 8 simagris qanebSi iyeneben brunviTi burRvis saburR manqanebs, 

xolo f=8_12 simagris qanebSi _ brunva-dartymiTi moqmedebis manqanebs. 

gadamtvirTavi mongreul masas tvirTavs  vagonetebSi. 

portaluri saburRi danadgari (nax. 35, b) Sedgeba CarCosa da oTxi sava-

li urikisgan. samagris dasayenebeli manqana (nax. 35, a) gankuTvnilia liTonis 

TaRuri samagris meqanizebuli dayenebisTvis, agreTve kompleqsis ganlagebis 

zonaSi satvirTav-ganmtvirTavi samuSaoebis Sesasruleblad. 

kompleqsi `cimbiri~ gamoiyeneba gazisa da mtvris mxriv saSiS SaxtebSi 

12_22 m2 ganivkveTis daxrili gvirabebis  (250-mde) burRva-afeTqebiTi xerxiT 

gasayvanad. kompleqsi Sedgeba (nax. 36): platformisgan 1, romelic liTonis 

bagiris saSualebiT Camokidebulia jalambarze; platformaze damontaJebuli 

ori hidravlikuri CamCiani satvirTavi manqanisgan 2 da 3; gadamtvirTavisgan 
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7; ori saburRi 4 da 5 da samagris dasayenebeli manqanisgan 6. sangrevidan 

wylis amosatumbad kompleqsi aRWurvilia satumbi sadguriT.  

 

                                                                                                           
                                   nax. 36. kompleqsi `cimbiri~   

 

kompleqsis saSualebiT meqanizebulia daxrili gvirabebis gasayvani ci-

klis ZiriTadi operaciebi da mniSvnelovnadaa gaumjobesebuli muSebis Sro-

mis pirobebi. kompleqsis saeqspluatacio mwarmoeblurobaa 130-140 m/Tv. 

mimdinareobs samuSoebi distanciuri marTvis КГB2D kompleqsis Sesaq-

mnelad. kompleqsi gankuTvnilia 13-24 m ganivkveTis horizontaluri da dax-

rili (  10-mde) gvirabebis gasayvanad.  

didi ganivkveTis gvirabebis  burRva-afeTqebiTi xerxiT gasayvanad amza-

deben specialur kompleqsebs, romlebSic Sedis saburRi, satvirTavi da sat-

ransporto manqanebi, gvirabis mosakeTebeli da damxmare mowyobilobebi. 

Spurebis gasaburRad iyeneben saburR 1CБY2K  da CБY4  danadgarebs, xolo Za-

lian didi ganivkveTis gvirabebis gayvanisas (daaxloebiT 100 m2) _ saburR 

CarCoebs, romlebzec dadgmulia БГA1M tipis 8_10 saburRi manqana an mZime 

perforatorebi, agreTve xelis perforatorebiT aRWurvil saburR xaraCoebs. 

mongreuli qanis datvirTva xdeba uwyveti moqmedebis  satvirTavi ПHБ3D, 

ПHБ4 manqanebiT an Э2005  da ЭП1 eqskavatorebiT. qanis gadatanisTvis xmaroben 

TviTsaclel  МАЗ503 da  БЕЛАЗ 540 avtomobilebs da TviTmaval vagonebs. 

gvirabis mokeTeba xdeba sxvadasxva tipis gadasaadgilebeli seqciuri 

yalibebiT. yalibs ukan betoni miewodeba pnevmatikuri ПБY 500 betonCasas-

xmeliT an betonis C296, CБ85 da  CБ95 tumboebiT. 

cnobilia didi ganivkveTis gvirabebis burRva-afeTqebiTi xerxiT gasay-

vani ramdenime mowyobilobaTa kompleqsi (nax. 37.) 

37, a naxazze warmodgenili kompleqsi Sedgeba 1CБY2K ori saburRi da-

nadgarisgan 1 ПHБ3D an ПHБ4 erTi an ori satvirTavi manqanisgan 2, BC2 M 

TviTmavali vagonetebisgan 3; yalibisa 4 da D492  buldozerisgan. kompleqsi 

gamoiyeneba 45_80 m2 ganivkveTis gvirabebis gasayvanad. 

kompleqsSi (nax. 37, b) Sedis 1CБY2K an CБY4 ori saburRi danadgari 1 an 

saburRi CarCo, romelzec dayenebulia brunva-dartymiTi moqmedebis 8_10 

saburRi manqana: ЭП1 eqskavatori 5, МАЗ503 TviTsacleli avtomobilebi 6, 

yalibi 4, D492 buldozeri. kompleqsi gamoiyeneba 80_110 m2 ganivkveTis gvi-

rabebis gasayvanad. 
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Tu gvirabis ganivkveTi metia 110 m2-ze, iyeneben kompleqss (nax.37, g), ro-

melic Sedgeba ori saburRi xaraCosgan (CarCosgan) 7, romelzec Tavsdeba  

8_12 perforatori; eqskavatorisa 5 da МАЗ503  TviTsacleli avtomobilisgan 

6, yalibisa 4 da D492  buldozerisagan. 

axlo momavalSi naxSiris mrewvelobaSi  mosalodnelia gvirabebis kom-

bainebiT gayvanis samuSaoebis moculobis gazrda. samTamadno mrewvelobaSi 

ZiriTadad SenarCunebuli iqneba gayvanis burRva-afeTqebiTi xerxi, Seiqmneba 

gvirabgasayvani agregatebi, romlebSic sxvadasxva operaciebis Semsrulebeli 

mowyobiloba gaerTmTliandeba erTian manqanad. Seiqmneba agreTve gvirabebis 

uxalxo gayvanis kompleqsebi, romelTa marTva ganxorcieldeba zedapiridan. 

qanis daSlis axali fizikur-qimiuri meTodebis damuSaveba da danergva 

mniSvnelovnad gaafarToebs gvirabgasayvani kompleqsebis gamoyenebis ares. 

                                   
nax. 37. didi ganivkveTis gvirabebis burRva-afeTqebiTi xerxiT gasayvani 

                         kompleqsebi                   

 

                                      g. fariani gvirabgasayvani kompleqsebi 

     fariani gvirabgasayvani kompleqsebi gamoiyeneba saqalaqo da samrewvelo 

miwisqveSa mSeneblobaSi didi ganivkveTis gvirabebis gasayvanad rbil da 

saSualo simagris qanebSi. 

     fariani gvirabgasayvani kompleqsi Sedgeba ori ZiriTadi nawilisagan: 

gvirabgasayvani farisa da damxmare mowyobilobisgan. gvirabgasayvani fari 

gadasaadgilebeli liTonis garsia (droebiTi samagri), romlis SigniT xdeba 

sangrevSi qanis mongreva da awmenda, misi gadatana da samagris dayeneba. 

damxmare mowyobiloba ganlagebulia platformebze da gankuTvnilia qanis 

dasatvirTad satransporto manqanebze, farTan samagri da damxmare masalebis 

misawodeblad, samagris ukan betonis narevis Casasxmelad da sxv. 
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     fariani gvirabgasayvani kompleqsebis klasifikacia xdeba: 

     faris Semsrulebeli organos saxeobis mixedviT _ amorCeviTi, rotoru-

li, planetaruli da CamCiani organoebi; 

     faris gare diametris mixedviT _ mcire (3,2 m-mde), saSualo (3,2-5,2 m) da 

didi (5,2 m-ze meti) diametris kompleqsebi; 

     gasayvani gvirabis formis mixedviT _ wriuli, elifsuri da marTkuTxa 

gvirabebisTvis; 

     qanis datvirTvis saSualebis mixedviT _ CamCiani, niCbebiani da mosaxve-

tTaTebiani mtvirTavebiT. 

     gvirabgasayvani fari Sedgeba Semsrulebeli organosgan, misi amZravisgan, 

korpusisgan (garsisgan), satvirTi da faris gadasaadgilebeli mowyobi-

lobisgan, samagris amosayvani mowyobilobisa da marTvis sistemisgan. 

     arCeven nawilobriv meqanizebul da meqanizebul farebs. pirvel SemTx-

vevaSi qanis mongreva xdeba momngrevi CaquCebiT an burRva-afeTqebiTi xerxiT, 

sangrevSi qanis awmenda _ satvirTavi manqanebiT, xolo samagris amoyvana _ 

samagris dasayenebeli manqanebiT. meqanizebul farSi qani moingreva Sem-

srulebeli organoTi, romelic aRWurvilia saWrisebiT an diskoebiT. qanis 

awmenda da samagris amoyvana meqanizebulia. 

     amorCeviTi moqmedebis Semsrulebeli organo _ esaa isarze damagerebu-

li saWrisebiani Tavi, romelic gadaadgildeba or sibrtyeSi. aseTi Semsru-

lebeli organo gamoiyeneba saSualo simagris mdgradi da mSrali qanebis 

mosangrevad. misi naklia gvirabis gayvanis neli tempi. 

     rotoruli Semsrulebeli organo _ warmoadgens brtyel an xraxnul 

plansayelurs an xist CarCos saWrisebiani radialurad ganlagebuli sxi-

vebiT. misi gamoyenebis area erTgvarovani qanebi (Tixnari, mSrali da teniani 

qviSnari). Semsrulebeli organo mudmiv kontaqtSia qanTan, rac uzrunvel-

yofs gvirabis gayvanis did siCqares, magram mWreli iaraRis cveTa araTa-

nabaria, radganac ganapira saWrisebi moZraobs didi siCqariT da gadis met 

manZils, vidre RerZis irgvliv ganlagebuli saWrisebi. 

    planetaruli Semsrulebeli organo _ SeiZleba iyos or an mravaldis-

koiani da gamoiyeneba f 3 simagris mkvrivqanebSi samuSaod. 

    CamCiani Semsrulebeli organo ukuniCabia da gankuTvnilia mSral da 

svel TixebSi, agreTve qviSebSi gvirabebis gasayvanad. 

     amJamad, rogorc wesi, iyeneben gvirabgasayvan farebs, romlebic aRWur-

vilia erTi tipis Semsrulebeli organoTi. aseTi farebi efeqturad muSaobs 

gansazRvrul samTo-geologiur pirobebSi, magram maTi gamoyeneba yovelTvis 

araa xelsayreli, radganac qanebi, romlebSic gahyavT gvirabebi, xSirad 

araerTgvarovania. amitom perspeqtiulia sacvlel Semsrulebelorganoiani 

farebis damzadeba, romlebic gvirabebis sxvadasxva simagris qanebSi gayvanis 

SesaZleblobas mogvcems. 
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     mosaxvetTaTebiani mtvirTavebi qans tvirTavs faris mimReb Rarze damo-

ntaJebul lentur, firfitovan an xvetia mkvebavze. maT ZiriTadad iyeneben 

amorCeviTi moqmedebis Semsrulebel organosTan erTad samuSaod. CamCiani 

mtvirTavebi da mtvirTavi niCbebi ixmareba rotorul Semsrulebelorganoian 

farebSi. zogierTi gvirabgasayvani faris qveda nawilSi ganlagebulia dax-

rili konveieri, romelzec qani itvirTeba uSualod Semsrulebeli organoTi. 

     faris korpusi Sedgeba danebiani da sayrdeni  rgolebisgan, vertikalu-

ri da horizontaluri tixrebisgan, gamosawevi platformebisa da hid-

ravlikuri mowyobilobisgan. 

     patara diametris farebs (3 m-mde) amzadeben mTlian SenaduRs, tixrebis 

gareSe, saSualo da didi (4 m-ze meti) diametris farebs ki _ asawyobsxmuli 

an asawyobSenaduRi elementebisgan. 

     danebiani rgoli gankuTvnilia sangrevispira sivrcis  qanis Camoqcevis-

gan dasacavad, agreTve faris gadaadgilebisas qanis mosaWrelad, risTvisac 

igi aRWurvilia saCexiT. rgoli mzaddeba foladis wiboebiani segmentebisgan. 

     sayrdeni rgoli farisMmTavari mzidi elementia, romelsac gadaecema 

samTo wneva da faris mTliani masa. igi Sedgeba foladis ramdenime segmen-

tisgan, romlebSic dayenebulia faris gadasaadgilebeli hidrodomkratebi. 

     vertikaluri da horizontaluri tixrebi fars aZlevs sixistes da hyofs 

mas calkeul muSa ujredebad. vertikalur tixarsa an sayrden rgolze 

damagrebulia samagris hidrodomkratebi da hidravlikuri sistemis marTvis 

pulti. 

     gvirabgasayvani fari gadaadgildeba ori xerxiT: hidrodomkratebis da-

xmarebiT, romlebic ebjineba asakrebi an monoliTuri rgoluri samagris 

torsul zedapirs an hidrodomkratebis saSualebiT, romlebic iWeqeba spe-

cialur ganmbjen mowyobilobaSi. 

     farian gvirabgasayvan kompleqsebSi iyeneben mudmivi samagris dasayene-

bel mowyobilobis or saxeobas: blokamwyobebs  msxvilblokuri samagris 

montaJisTvis da monoliTuri betonis samagris amosayvan manqanebs. 

     5,2 m-mde diametris meqanizebuli da nawilobriv meqanizebuli fariani 

gvirabgasayvani kompleqsebi gamoiyeneba koleqtorebisa da naxSiris SaxtebSi 

mosamzadebeli gvirabebis gasayvanad, xolo ufro didi diametris _ metro-

politenis hidroteqnikuri, satransporto gvirabebis gasayvanad. 

     gvirabSi qanisa da masalebis transportireba xdeba vagonetebiTa an ba-

diebiT. 

farian gvirabgasayvan ТЩБ3 kompleqsSi Sedis (nax. 38): frezburRebiT 

aRWurvili  fari 1, gambjeni rgoli 2, betonis narevis sawnexi domkratebi 3, 

sawnexi rgolis garsebi 4, romlebic napralovan qanebSi betonis narevis 

Casxmis zonas icavs qanis SemTxveviTi gamocvenisgan. fari sangrevisken gada-

adgildeba gvirabis kedlebSi gaWeqil gambjen rgolze ukubiZgebis xarjze. 
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                                nax. 38. fariani gvirabgasayvani ГЩБ3 kompleqsi 

 

farTan erTad gadaadgildeba satransporto xidi 5, romliskenac domkrate-

biT gadaitaneba gadamtvirTavi konveieri. kompleqsi gamoiyeneba arawylovan 

TixebSi, fiqlebsa da kirqvebSi gvirabebis gasayvanad. faris diametria 5,8 m, 

sigrZe _ 67 m, mwarmoebluroba _ 1,8 m/cvl an 48 m3/cvl. 

gvirabebis gayvana aramdgrad wylovan da mcurav qanebSi dakavSirebulia 

did siZneleebTan, radganac am SemTxvevaSi warmoiqmneba samagrze mniSvne-

lovani wneva da qanis Zvradoba. aseT pirobebSi gvirabebi gahyavT gadidebuli 

wnevis kesonuri kamerebiT aRWurvili fariani kompleqsebis saSualebiT. 

SekumSuli haeris wneva misi arsebobis zonaSi adamianebis yofnis gamo Se-

zRudulia da Seadgens 0,35_0,4 megpa-s. Tu gaviTvaliswinebT, rom gvirabga-

sayvani samuSaoebis ZiriTadi operaciebi sruldeba mZime da adamianis janmr-

TelobisTvis mavne pirobebSi _ kesonebSi, es xerxi ar SeiZleba CaiTvalos 

progresulad. amitom momavalSi didi yuradReba unda mieqces wyalnajer 

qanebSi didi ganivkveTis gvirabebis gasayvan meqanizebulfariani kompleqsebis 

Seqmnas.  
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                              leqcia 13    

 

                 d. mowyobilobaTa kompleqsebi Waurebis gasayvanad 

    mocemuli samTo-teqnikuri pirobebisa da arCeuli teqnologiuri sqemebis 

Sesabamisad, Waurebis gasayvanad iyeneben Wauris gasayvan kompleqsebs, rom-

lebic sxvadasxva operaciisaTvis gankuTvnili manqanebis erTobliobaa. 

     miRebulia Wauris gasayvani kompleqsebis klasifikacia Semdegi ZiriTadi 

niSnebis Sesabamisad: 

     daniSnulebis mixedviT _ Wauris pirisa da mcire siRrmis WaurebisTvis 

(300 m-mde), saSualo siRrmis (700 m-mde) da Rrma WaurebisTvis (700 m-ze meti);  

     Wauris diametris mixedviT_mcire (4-4,5 m), saSualo (5-6,5 m) da didi (7-9 

m) diametris mqone WaurebisTvis; 

     gayvanis xerxis mixedviT _ burRva-afeTqebiT an kombainiT gayvaniT Sem-

TxvevebisTvis; 

     Spurebis burRvis meqanizaciis mixedviT _ xelis perforatorebiTa da 

meqanizebuli danadgarebiT; 

     qanis satvirTavi manqanis tipis mixedviT _ greiferis xeliT an meqani-

zebuli tarebiT; 

     qanis badiebis moculobis mixedviT _ mcire (2 m3-mde), saSualo (2-4 m3) 

da didi moculobis (5 m3-ze meti) badiebiT. 

 

e. Wauris piris, mcire, saSualo siRrmis da Rrma Waurebis gasayvani 

                         kompleqsebi 

 

Wauris piris gasayvanad Cveuleberiv samTo-geologiur pirobebSi iyene- 

ben mowyobilobaTa KПШ, `tempi~ da KC 14 kompleqsebs. 

kompleqsebi `tempi~ 1 da `tempi~ 2 gankuTvnilia Wauris piris gasayvanad 

Tixovan qanebsa da mkvriv gruntebSi (siRrme Sesabamisad, ara umetes 25 da 12 

metrisa), romelTa amoReba SeiZleba greiferiT an eqskavatoriT, qanis winas-

wari gafxvierebis gareSe. kompleqsi SesaZlebels xdis Wauris piris gayvanas 

sangrevSi xalxis yofnis gareSe.  

KC 14 kompleqsi gamoiyeneba Wauris pirisa da mcire siRrmis Waurebis 

gasayvanad nebismieri simagris qanSi (nax. 39). kompleqsi aRWurvilia CamCiani 

satvirTavi manqaniT 1, romelic gadaadgildeba samagrTan dakavSirebul wri-

ul monorelsze 2. zedapirze qani aaqvT gamyolebze 6 moZrav TviTsayirao 

skip-galiT an gadasayiravebeli galiT 5, romlis gasaclelad zedapirze 

urnals 3 aqvs ganmtvirTavi mrudebi 4. mudmivi samagris elementebis CaSvebasa 

(asawyobi konstruqciebis xmarebisas) da montaJs emsaxureba amwe 7. 

kompleqsSi Sedis agreTve Camosakidi damcavi Taro 8 da samagris Camwnevi 

mowyobiloba 9. Taro icavs sangrevSi momuSaveebs da misi saSualebiT ayeneben 

tiubingebs. Camwnevi mowyobiloba ixmareba tiubingebis samagris Casayursavad 
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da aRWurvilia 6 hidravlikuri domkratiT. domkratebi uzrunvelyofen 6000 

kn Zalis ganviTarebas, rodesac siTxis wnevaa 30 megpa. kompleqsis saSualebiT 

SesaZlebelia 5_12 m diametris da 40 m-mde siRrmis Wauris gayvana. satvirTavi 

CamCis moculobaa 0,25 m3, mwarmoebluroba _ 20-30 m3/sT, masa _ 5,6 t. xalxis 

Cayvana-amoyvana xdeba galiT. 

                             
                                    nax. 39.  KC 14 kompleqsi 

 

КБ1 kompleqsi ixmareba 300 m-mde siRrmis Wauris gasayvanad. masSi Sedis 

moZravi yalibi, КC3 tipis pnevmatikuri damtvirTavi, TviTsayirao badia. Spu-

rebs burRaven xelis perforatorebiT. betonis narevs awvdian betonsadeniT. 

kompleqsi uzrunvelyofs Wauris gayvanas TveSi 50 metris siCqariT. kompleqsi 

gamoirCeva SedarebiT mcire masiTa da RirebulebiT. mis nakls miekuTvneba 

xeliT muSaobis didi moculoba qanis datvirTvisa da Spurebis burRvis 

dros. es procesi mTlianad meqanizebulia КC7 kompleqsSi, romelic 

aRWurvilia meqanikuri tipis satvirTavi manqaniTa da Spurebis saburRi 

БYKC2M danadgariT. 

saSualo sirRmis Waurebis gasayvanad gamoiyeneba КC2y da 2КC2y kompleq-

sebi, romlebic erTmaneTisgan gansxvavdeba mxolod qanis satvirTavi manqanis 

tipiT. 

kompleqsebiT muSaoba iwyeba zedapiridan Wauris  20_30 m-is siRrmeze 

CaRrmavebis Semdeg. sangrevSi 3_4 gamyvani muSaobs. aq kompleqsis damaxasi-

aTebelia Waurebis gayvanis maRali siCqare da Sromis didi nayofiereba. maTi 

uaryofiTi mxarea didi masa da Rirebuleba, montaJis xangrZlivoba. 

КC2y kompleqsi, rodesac Wauris diametri 4_4,5 m-ia, aRiWurveba erTgre-

iferiani KCM2y satvirTavi manqaniT, xolo 5_6,5 m-is toli diametris Sem-
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TxvevaSi _ КC2y/40 satvirTavi manqaniT. 2КC2y kompleqsi muSaobs orgreife-

riani 2КC2y/40 satvirTavi manqaniT, ris gamoc igi ufro didi diametris mqone 

WaurebSi gamoiyeneba (7_8 m). 

am kompleqsebiT Waurebis gayvana SesaZlebelia rogorc moniliTuri 

betoniT, ise tiubingebiT gamagrebis SemTxvevaSi. Wauris gayvanis saSualo 

siCqarea 100_120 m. 

КC2y kompleqsSi Sedis (nax. 40): satvirTavi manqana 1; Camosakidi sagamyvano  

Taro 2; badia 3; seqciuri yalibi 4; Spurebis БYKC1y da БYKC1m saburRi 

danadgari; greiferi 7. sagamyvano Taro Sedgeba orCamCiani baqnisgan, romle-

bic SeerTebulia didi diametris milebiT 5 da Camokidebulia amwev bagirze 

6. milebSi 5 gavliT badiebi gadaadgildeba sangrevisken. amave milebiT xdeba 

saWiro mowyobilobis gatareba. zedapiridan betonsadeniT 8 Camosuli narevi 

yalibs ukan miewodeba. 

afeTqebis Semdeg sangrevis ganiaveba xdeba  ВЦ 0_1,5 markis ventilatoriT. 

muSaobis procesSi Taro ganbjenilia hidravlikuri domkratebiT. 

5_6,5 m diametris Rrma Waurebis gasayvanad iyeneben КC2y kompleqss. ufro 

didi diametris mqone WaurebisTvis rekomendebulia kompleqsebi: КC 8,  КC 9,   

КC 10,   КC1 м /6,2,  DШП 1. 

DШП 1kompleqsi gankuTvnilia Rrma Waurebis Cqarosnuli gayvanisTvis. 

kompleqsSi Sedis (nax. 41): Camosakidi eqvssarTuliani Taro 1; fari _ garsi 

2; qanis satvirTavi manqana 7; Camosakidi seqciuri yalibi 5; sayrdeni rgoli 

4; damcavi garsakri 6, romelic teleskopurad uerTdeba fargarss, TviTsayi-

rao badia 3; SekumSuli haeris mimwodebeli da saventilacio milsadenebi. 

         DШП 1 da  КC1 м/6,2 kompleqsebi uzrunvelyofs gayvanis did siCqareebs, 

magram amasTanave saWiroebs gayvanis rTul teqnologias, rac samuSaoebis 

warmoebis zust organizacias moiTxovs. am kompleqsebis naklia didi masa, 

montaJis xangrZlivoba (1_1,5 weli) da mniSvnelovani Rirebuleba. amitom maTi 

gamoyeneba mizanSewonilia mxolod didi siRrmis Waurebis gayvanisas. 

mowyobilobaTa КC 8 kompleqsi ixmareba 700 m-ze meti siRrmis Waurebis 

gasayvanad, romelTa diametria 6,5_8 m.  

КC 9 kompleqsi aRWurvilia gazrdili mwarmoeblurobis mqone orgreife-

riani 2КC1MA satvirTavi manqaniT, rac misi ganmasxvavebeli niSania. Spurebs 

burRaven ori saburRi danadgariT  (БYKC1m an  БYKC1m1y4). qanis awevisTvis 

gamoyenebulia didi  moculobis badiebi (5_8 m2). kompleqsi gankuTvnilia 7,5_9 

m diametris mqone Rrma Waurebis gasayvanad. gayvanis siCqare Seadgens 200_300 

m-s TveSi. 

mowyobilobaTa КC 10 kompleqsi gamoiyeneba 1000_1600 m siRrmisa da 8 m 

diametris mqone Waurebis gasayvanad. kompleqsSi Sedis samsarTuliani gvi-

rabgasayvani Taro, qanis 2КC 2y40 satvirTavi manqana, ori gadamtvirTavi, ori 

skip-gali, damxmare Taro, yalibi, ori БYKC1m saburRi danadgari, betonis 

narevis misawodebeli mowyobiloba. 
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                                    nax. 40. КC2y kompleqsi  

 

                                            
                              nax. 41. DШП 1 kompleqsi 
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                    v. Waurebis gayvana kombainebiT  

Wauris gasayvani kombaini avtomatizebuli kompleqsia, romlis marTva 

distanciurad xdeba. burRva-afeTqebiTi xerxisgan gansxvavebiT, rodesac gvi-

rabis gasayvani operaciebi (qanis mongreva, misi datvirTva, samagris amoyvana) 

erTmaneTis mimdevrobiT xorcieldeba, kombainiT muSaobisas isini 

erTmaneTTan SeTavsebulia, e.i. sangrevis winwaweva esaa mTliani uwyveti pro-

cesi. kombainis gamoyenebisas mniSvnelovnad umjobesdeba muSaobis sanita-

rul-higienuri pirobebi. saWiro aRaraa sangrevSi xalxis mudmivi yofna. 

kombainiT qanis mongrevisas Wauris konturis garSemo mdebare qanebis masivSi 

ar Cndeba bzarebi, ris gamoc umjobesdeba Wauris kedlebis mdgradoba. 

Wauris gasayvani ПD 2 kombaini (nax. 42) gankuTvnilia iseTi Waurebis ga-

sayvanad, romelTa diametri sinaTleSi 6, 6,5, da 7 m-ia, xolo siRrme 1000 m-s 

aRemateba. qanis simagris f koeficienti ar unda iyos 6-ze meti, xolo wylis 

modena 25_30 m3/sT-s ar unda aRematebodes. 

kombainis Semadgeneli nawilebia samsarTuliani karkasi 1, romelzec da-

montaJebulia ZiriTadi meqanikuri mowyobiloba, maT Soris planetaruli 

Semsrulebeli organo 2; Wauris kedlebSi kombainis gambjeni eqvsi hidrodom-

krati 3, romlebic aRWurvilia seqtorebiT 4 da sami TxilamuriT 5. 

Semsrulebeli organos or diskoze 7 damagrebulia saWrisebi da frez-

burRebi. diskoebis daxrilad dayenebis gamo sangrevi sferul formas Rebu-

lobs. amitom mongreuli qani pulpis saxiT miedineba Wauris centrisken da 

Seiwoveba pnevmatikuri elevatoriT 10, saidanac igi gadadis bunkerebSi, 

iqidan ki skipebSi itvirTeba da zedapirze aitaneba. 

kombains marTaven pultidan 6, romelic ganlagebulia mTavari amZravis 

reduqtorTan 8. SekumSuli haeris, wyalqcevis, ventilaciis da betonis misa-

wodebeli milsadenebis wasagrZeleblad kombaini aRWurvilia specialuri 

teleskopuri meqanizmebiT 9 da 12. skip-galis mowyobiloba damontaJebulia 

erT xist CarCoSi; masSi Sedis kabina (gali) dasatvirTi WurWeli 11 (skipi), 

romlis tevadoba 2,8 m3-ia. kabina gankuTvnilia xalxis gadasayvanad da masa-

lebis misawodeblad. 

qanis mongrevis procesSi kombainis samsarTuliani karkasi uZravadaa ga-

nbjenili Wauris kedlebs Soris. ganmbjeni sistema Sedgeba eqvsi hidravli-

kuri domkratisgan. 

WaurSi mudmivi samagri amoyavT qanis mongrevis paralelurad. gamoiyene-

ba orseqciani yalibi, romelic idgmeba seqtorul farze an Camoikideba sam 

bagirze. es ukanaskneli zedapirze dayenebul jalambrebzea damagrebuli. 

yalibis betonisgan aglejva meqanizebulia da ganxorcielebulia eqvsi 

hidravlikuri domkratiT. yalibis simaRlea 3 m. 

kombainis daTvalierebisa da dazeTvis Semdeg igi gadaadgildeba WaurSi, 

sadac xdeba misi dacementeba da ganbjena. amis Semdeg CairTveba Semsrulebe-

li organo. qanis mongrevis dros ayeneben ankerebs milis dasakideblad, 
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agrZeleben wyalqcevis, ventilaciis da betonis misawodebel milsadenebs. 

aRniSnul samuSaoTa meqanizaciis mizniT kombaini aRWurvilia ori gada-

xurulbaqnebiani teleskopuri mowyobilobiT. 

Wauris 1,5 m-ze CaRrmavebis Semdeg kombaini kvlav qvemoT CaiSveba da 

iwyeba bijis CaRrmaveba. erT ciklSi kombaini or bijze gadaadgildeba. ya-

libis gadatana da mudmivi samagris amoyvana uTavsdeba meore bijis gayvanas. 

                                                

                             nax. 42. Wauris gasayvani ПD2 kombaini 

misi damTavrebis Semdeg xdeba SekumSuli haeris milsadenebis wagrZeleba da 

dablagvuli saWrisebis Secvla. 

CК1y kombaini gankuTvnilia Waurebis meqanizebuli gayvanisTvis, romelTa 

diametri sinaTleSi 7,0_7,5 m-ia, siRrme 1000 m-mdea, xolo simagre f<6. magari 

qanis SemTxvevaSi qani moingreva afeTqebiT. erTi xerxidan meoreze swrafi 

gadasvlisTvis kombainis konstruqciaSi gakeTebulia  Riobebi saburRi da 

qanis satvirTavi danadgarebis CasaSvebad sangrevSi. asafeTqebeli 

samuSaoebiT Wauris gayvanisas kombaini iweva usafrTxo simaRleze. 
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                      leqcia 14 

 

         VII. samTo manqanebis amZravi. marTvis sistemebi da elementebi 

                         1. samTo manqanebis amZravi 

samTo manqanebis amZravi Sedgeba Zaluri mowyobilobisgan, gadamcemi me-

qanizmisgan, siCqaris saregulirebeli mowyobilobisa da marTvis sitemisgan. 

SaxtebSi samuSaod gankuTvnili amZravi unda iyos afeTqebausafrTxo Sesru-

lebis, unda hqondes muSaobis reJimis Sesatyvisi muSa maxasaiTebeli da ma-

Rali saimedooba. 

arCeven erTZravian da mravalZravian sqemebs. Bbolo SemTxvevaSi xSirad 

iqmneba amZravebis muSaobis sinqronizaciis aucilebloba. amosaRebi kombaine-

bis umetesi nawili muSaobs erTZraviani sqemiT. mravalZraviani sqemebi far-

Tod gamoiyeneba gvirabgasayvan kombainebsa da meqanizebul samagrebSi. 

amZravSi gamoyenebuli energiis saxeobis mixedviT arsebobs mudmivi an 

cvladi denis eleqtroamZravi, hidroamZravi, pnevmoamZravi, SigawvisZraviani 

amZravi. sul ufro farTod gamoiyeneba eleqtrohidroamZravi da eleqtropne-

vmoamZravi. 

amZravi SeiZleba iyos reduqtoriani da ureduqtoro. Ppirvel SemTxveva-

Si Zravas moqmedebaSi mohyavs Semsrulebeli organo reduqtoris da quros 

saSualebiT, xolo ureduqtoro amZravSi Semsrulebeli organo uSualodaa 

SeerTebuli Zravas lilvTan. 

eleqtroenergiis ekonomiurobisa da energiis ganawilebis moxerxebulo-

bis gamo samTo manqanebi umetes SemTxvevaSi aRWurvilia eleqtruli amZra-

vebiT. ZiriTadad iyeneben asinqronul mokledSerTulrotorian cvladi de-

nis, aseve mudmivi denis eleqtroamZravebs, romlebic konstruqciulad mar-

tivi da eqspluataciaSi saimedoa.Mmudmivi denis Zravebs iyeneben im SemTxve-

vaSi, rodesac saWiroa siCqaris did diapazonSi regulireba da meqanizmis 

mdovre amuSaveba. 

samTo manqanebis asinqronuli Zravebi afeTqebausafrTxo Sesrulebisaa, 

martivia konstruqtiulad. aqvT mcire gabaritebi da masa. samTo mrewveloba-

Si amJamad gavrcelebulia BAOB(100 kvt-mde simZlavriT), KOF(konveierebis-

Tvis), ЭDK, ЭDKO, ЭKB (kombainebisTvis) sruli seriuli Zravebi. 

asinqronuli eleqtroZravebis damaxasiaTebeli parametrebia: nominalri, 

asamuSavebeli da maqsimaluri momentebi,Llilvis nominaluri brunvis six-

Sire, statoris da rotoris denebi, mqk, cos φ, rotoris energiis momenti, 

gabarituli zomebi da masa. 

pnevmoamZravebi gamoyenebulia im Saxtebsa da sangrevebSi, sadac usafr-

Txoebis teqnikis wesebis mixedviT eletroenergiis gamoyeneba akrZalulia. 

agreTve dartymiTi moqmedebis samTo manqanebSi pnevmoamZravebs SeuZlia 

ganaxorcielos brunvis sixSiris regulireba farTo sazRvrebSi. amasTan, 
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saWiroa aRiniSnos, rom maTi gamoyenebisas SekumSuli haeris milsadenebiT 

did manZilze miwodebis araekonomiurobis gamo, mTeli sistemis Rirebuleba 

maRalia.Ggabaritebis da mierTebis zomebis mixedviT pnevmoZravebi unifi-

cirebulia eleqtroZravebTan, rac zogierTi samTo manqanis or variantad 

damzadebis saSualebas iZleva. 

samTo manqanebSi gamoyenebulia brunviTi moqmedebis pnevmoaravebis Sem-

degi tipebi: kbilana (nax.43, a), dguSiani (nax. 43, b), firfitovani (Siberuli) 

(nax. 43, g). iyeneben agreTve ukuqceviT-winsvliTi moZraobis statikur (nax. 43, 

d, e) da dartymiTi (nax. 43, v) tipis Zravebs. sqemebze Q aris siTxis xarji, 

P_SekumSuli haeris wneva, M_mgrexi momenti, ω _brunvis sixSire, F_Zala 

Wokze, v_dguSis gadaadgilebis siCqare, Ad_dartymis energia, n_ dartymaTa 

ricxvi. 

pirvel SemTxvevaSi (nax. 43, a) erTmaneTTan modebaSia ori kbilana, rom-

lebzec SekumSuli haeris zemoqmedebis Sedegad warmoiqmneba mgrexi momenti. 

dguSiani Zrava Sedgeba varskvlaviseburad ganlagebuli cilindrebisgan, 

romlebSic ukuqceviT-winsvliT moZraobas asrulebs dguSebi da moZraobas 

gadascems mrudxaras. firfitovani Zrava warmoadgens cilindrul kame- 

                              

                   Nnax. 43. pnevmoamZravebis sqemebi 

ras, romlis SigniT eqscentrulad moTavsebulia rotori. mis radialur 

kiloebSi ganlagebulia firfitebi, romlebic zambarebiT mibjenilia korpu-

sis kedelze.Mmgrexi momenti warmoiqmneba rotoridan gamoweul firfitebze 

SekumSuli haeris zemoqmedebis Sedegad. 

ukuqceviT-winsvliT moZraobis statikur ZravaSi (nax. 43, d, e) dguSi 

gadaadgildeba cilindrSi SekumSuli haeris masze zemoqmedebis Sedegad. 

dartymiTi tipis ZravebSi  (nax. 43, v) dguSi asrulebs sacemelis funqcias.              

pnevmoZravebSi SekumSuli haeris wneva 0,5 megpa-ia. pnevmoZravebiT aRWur-

vilia kombainebi, dartymiTi moqmedebis saburRi manqanebi, momngrevi CaquCebi, 

satvirTavi manqanebi. 

hidroamZravi gamoiyeneba im SemTxvevaSi, rodesac saWiroa siCqaris zusti 

da mdovre marTva, xangrZlivi drois ganmavlobaSi meqanizmis mdgomareobis 

zusti dafiqsireba, maRali Zalebis da momentebis uzrunvelyofa. praqtikaSi 
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farTod gamoiyeneba maRali brunTa ricxvis aqsialur-dguSiani 

hidroamZravebi. radialur-dguSian Zravebs aqvs dabali brunTa ricxvi da 

didi mgrexi momenti, 

hidroZravebiT aRWurvilia meqanizebuli samagrebi, kombainebi, saburRi 

manqanebi. hidroZravas gamoyenebis are ramdenadme SezRudulia muSa siTxis 

xanZarsaxifaTobis da 15 m-ze Sor manZilze gadacemisas energiis didi karg-

vebis gamo. Sigawvis ZravaSi mrudxara-barbaca meqanizmis saSualebiT dguSis 

ukuqceviT-winsvliT moZraoba gardaiqmneba lilvis brunviT moZraobad. Siga 

wvis Zravebi samTo manqanebSi SezRudulad gamoiyeneba uamravi naklovanebis 

gamo: Zravas amuSavebis sirTule, xanZarsaxifaToba, gamonabolqvi gazis 

toqsikuroba, dabali mqk. 

Ggadamcemi meqanizmis daniSnulbaa Zravas moZraobis gadacema samTo man-

qanis muSa organoebze.Ggadamcem meqanizms unda hqondes minimaluri gabarite-

bi, damzadebis da eqspluataciis dabali Rirebuleba, maRali saimedo-

oba.Ggadamcemi meqanizmebis umravlesoba aRWurvilia muSa organos siCqaris 

saregulirebeli da gadatvirTvebisgan damcveli mowyobilobiT. 

arCeven meqankur, eleqtromeqanikur, moculobiT da dinamikur hidromeqa-

nikur gadacemebs. 

meqanikur reduqtorSi kuTxuri siCqare gardaiqmneba brunviT moZraobad 

kbila, Rveduri, Wiaxraxnuli da jaWvuri gadacemebiT. farTod gamoiyeneba 

kbila reduqtorebi, romlebiTac aRWurvilia samTo manqanebis didi nawili. 

rodesac wriuli siCqare 10 m/wm-mdea, iyeneben sworkbila Tvlebs, ufro meti 

siCqareebis  dros _ irib kbilas. 

eleqtromeqanikuri gadacema Zravas lilvis brunvis sixSires areguli-

rebs Zravas an generatoris aRgznebis denis Secvlis xarjze. gadacemis ele-

qtruli nawili Sedgeba generatorisa da mudmivi denis eleqtroZravasagan. 

didi gabarituli zomebis gamo eleqtromeqanikur gadacemebs miwisqveSa seri-

ul manqanebSi ar iyeneben. 

Hhidromeqanikuri moculobiTi gadacemebi farTod gamoiyeneba samTo man-

qanebSi siCqaris da meqanizmebis gadaadgilebis saregulireblad. maTi 

Rirsebaa mcire gabarituli zomebi, siCqaris did diapazonSi marTvis da muSa 

organos mdgomareobis zustad dafiqsirebis SesaZlebloba, saimedo dacva 

gadatvirTvebisgan. 

Hhidromeqanikur dinamikur gadacemebs meqanikuri nawilis garda avs 

hidroquro an hidrotransformatori, romlebic uzrunvelyofs Zravas amuSa-

vebas datvirTvis gareSe. 

samTo manqanebSi winsvliTi gadaadgileba ganxorcielebulia jaWvuri, 

xraxnuli, kbilalartyiani da masruli gadacemebiT da Zaluri cilindrebiT 

(domkratebiT). 

Ggadamcemi meqanizmis mierTeba ZravasTan xdeba kbila, TaTebiani, friq-

ciuli da muStebiani quroebiT. maTgan yvelaze ufro xSirad iyeneben kbila 
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quros, romelsac aqvs minimaluri zomebi da lilvebis 60-mde gadaxris saSu-

alebas iZleva.Mmcvel quroebad gamoyenebulia friqciuli, muSta da wkiriani 

quroebi.  

meqanizmebi, romlebic muSaobis procesSi dafiqsirebas saWiroeben, aR-

Wurvilia muxruWebiT.Kkonstruqciuli niSnis mixedviT arCeven xundian, len-

tur da diskur muxruWebs. samTo manqanebSi umetesad iyeneben muxruWebs, rom-

lebsac ZiriTad ZravasTan paralelurad CarTuli amZravi aqvs, rac ZiriTadi  

Zravas gamorTvisas meqanizmis damuxruWebas iwvevs. 

 

     2. samTo manqanebis marTvis sistemebi da elementebi 

samTo manqanebis marTvis sistemebis daniSnulebaa SeunarCunos manqanas 

muSaobis reJimi da SeinarCunos igi manqanis muSaobis procesSi. 

marTvis sistemebi saimedod unda muSaobdes miwisqveSa pirobebSi, uzrun-

velyofdes samTo manqanis maRalmwarmoeblur muSaobas da momsaxure per-

sonalis usafrTxoebas. operatoris adgilmdebareobis da furnqciis mi-

xedviT arCeven sistemebs xeliT, distanciuri da avtomaturi marTviT.  

xeliT marTvis dros operatori imyofeba manqanasTan, mudmivad akont-

rolebs misi muSaobis reJims da cvlis mas Tavisi Sexedulebis mixedviT. 

Tu xeliT marTvis sistemebSi Zalur mowyobilobaze zemoqmdeba xdeba 

operatoris  meqanikuri energiis daxarjvis xarjze, mas pirdapiri moqmedebis 

sistema ewodeba, xolo Tu mowyobilobis marTva ganxorcielebulia damxmare 

amZravis saSualebiT _ arapirdapiri marTvis sistema. 

pirdapiri moqmedebis marTvis sistemaSi Sedis marTvis pulti, meqanikuri 

da hidravlikuri da Semsrulebeli meqanizmi, romelic uSualod moqmedebs 

Zalur mowyobilobaze; arapirdapiri moqmedebis sistemaSi ki _ marTvis 

pulti, energiis wyaro, mmarTveli signalis maZlierebeli da Semsrulebeli 

meqanizmi. 

distanciuri marTvis sistemebSi operatori imyofeba manqanidan garkve-

ul manZilze, rac icavs mas vibraciis, xmauris, mtvrianobis da samTo-geolo-

giuri faqtorebis uecari gamovlinebis mavne zemoqmedebisgan. teqnologiur 

procesze kontroli ganxorcielebulia vizualurad an xelsawyoebis 

saSualebiT. 

avtomaturi marTvis sistemebSi operatori dasawyisSi avalebs manqanas 

muSaobis garkveul reJims da monawileobs marTvaSi regulatoris amuSavebi-

sas, gaCerebisas an mtyunebisas. Aavtomaturi marTvis sistemebi aTavisuflebs 

operators manqanis muSaobis reJimis mudmivi kontrolisgan da xalxs 

saxifaTo, damtverianebuli da xmauriani zonidan gamosvlis SesaZleblobas 

uqmnis. sworad damzadebuli da daregulireuli marTvis avtomatizebuli si-

stema samTo manqanis  mwarmoeblurobis mniSvnelovnad gazrdis saSualebas 

iZleva. 



83 

distanciuri da avtomaturi marTvis sistemebi mzaddeba arapirdapiri 

marTvis sqemiT.Ddistanciur sistemebSi Sedis marTvis gamosatani pulti da 

komunikaciis xazi, avtomaturi marTvis sistemaSi_regulatorebi muSaobis re-

Jimis mavalebeli mowyobilobebiT da parametrebis kontrolis gadamwodebi. 

Semsrulebeli organos da maZliereblis tipis mixedviT arCeven meqani-

kuri, pnevmatikuri, hidravlikuri da eleqtruli marTvis sistemebs. zogjer 

iyeneben kombinirebul eleqtropnevmatikuri da elqtrohidravlikuri marTvis 

sistemebs. amasTan eleqtruli mowyobilobiT akontroleben reJimsa da 

informaciis gadacemas, xolo pnevmatikuri da hidravlikuri meqanizmebi ga-

moiyeneba Semsrulebel meqanizmebad. 

marTvis yvelaze ufro martivi da iafi pirdapiri moqmedebis xeliT ma-

rTvis sistemebi gamoiyeneba ergonomiuli da Sromis dacvis SezRudvebis Se-

samisad.Aase, magaliTad, ergonomiuli moTxovnebi zRudavs Zalebs saxelu-

rebze 8-30 n-mde da pedalze _ 15_60 n-mde. xeliT marTva ar SeiZleba gamovi-

yenoT im SemTxvevaSi, rodesac operatoris muSaobis pirobebi zians ayenebs 

mis janmrTelobas (gaumagrebel sivrceSi, gazisa da naxSiris gamotyorcnis 

mxriv saSiS sangrevSi muSaobisas, xmauris da vibraciis momatebisas, samuSao 

zonis damtverianebisas). 

im SemTxvvaSi, rodesac ar sruldeba ergonomiuli moTxovnebi, unda ga-

moviyenoT arapirdapiri marTvis sistemebi. Tu operatori ver aswrebs manqanis 

an kompleqsis muSaobis pirobebis cvlilebaze reagirebas, iyeneben marTvis 

avtomatizebul sistemas.Eeqspluataciis saSiS pirobebSi aucilebelia 

marTvis distanciuri sistemis gamoyeneba. 

marTvis avtomatizebuli sistema CAYK gankuTvnilia amosaRebi kombainis, 

konveieris da mcveli jalambris amamuSaveblis distanciuri marTvisTvis. 

sistema uzrunvelyofs miwodebis siCqaris distanciur marTvas; wnevis jaWvis 

gantvirTvas kombainis amuSavebisas; eleqtroZravebis dacvas da gamorTvas 

gadayiravebis reJimSi; kombainis amuSavebisas miwodebis nulovani siCqaris 

avtomtur dayenebas; miwodebis siCqaris avtomatur regulirebas. 

randis amZravis marTvis da reversirebisMYMC 2 tipis aparatura ganku-

Tvnilia randis da skreper-randis muSaobis  avtomatizaciisTvis da axorci-

elebs: lavaSi randis adgilmdebareobis uwyvet distanciur kontrols misi 

moZraobis mimarTulebis CvenebiT, randis amZravis atomatur reversirebas 

lavis mocemul ubanze; mkvebavi qselis Zabvis moxsnisas  randis Semsrule-

beli organos adgilmdebareobis informaciis SenarCunebas; randis eleqt-

roZravas datvirTis kontrols. 

aparaturis kompleqtSi Sedis randis adgilmdebareobis maCvenebeli, ra-

ndis gadaadgilebis gadamwodi, amZravis datvirTvis makontrolebeli mowyo-

biloba. 
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samTo manqanis marTva xdeba marTvis pultidan, sadac warmodgenilia 

marTvis organoebi, blokirebis da signalizaciis saSualebebi. marTvis or-

ganoebia: Rilakebi, berketebi, saxelurebi da pedlebi; signalizaciis saSu-

alebebi _ bgeris wyaroebi, meqanikuri an sinaTlis indikatorebi, xolo blo-

kirebis saSualebebi_meqanikuri saCerebi, romlebic afeTqebausafrTxo 

Sesrulebis korpusebs Zravas muSaobis procesSi icavs gaxsnisgan. 

Rilakebs da pedlebs aqvs ori muSa pozicia: `CarTulia~Dda `amorTu-

lia~, berketebs_ fiqsirebuli muSa poziciebi. 

xmovan signalebs rTaven manqanis amuSavebis win. sinaTlis da meqanikuri 

indikatorebi CairTveba dacvis releebis amoqmedebisas. Ggazis da siTxis 

wnevas, Zabvas, eleqtrodens da temperaturas akontroleben isriani xelsa-

wyoebiT. 

Eeleqtruli da pnevmatikuri, agreTve hidravlikuri Zravebis umravle-

sobis amuSaveba xdeba qselSi CarTviT da ganmuxruWebiT, xolo gaCereba _ 

qselidan gamorTviT da saWiroebis SemTxvevaSi  _ damuxruWebiT. eleqtro-

Zravebs qselSi rTaven magnituri amamuSaveblebiT,Ppnevmatikur da hidravli-

kur Zravebs _ manawileblebiT. 

pnevmatikuri da hidravlikuri manawileblebia onkanebi, mkveTarebi da 

marTvadi ukusarqvelebi. 

moculobiT hidroZravebSi siCqaris saregulirebeli meqanizmis CarTva 

ganxorcielebulia tumbos muSa moculobis nulidan mocemul sididemde 

gazrdis xarjze. Mmeqanikur gadacemebs rTaven gadabmis quroebiT, romlebic 

blokirebulia muxruWTan.Qquros CarTvisas muxruWs aTavisufleben. 

muSa organoebis gadaadgilebis marTva xdeba Zravas CarTva_amorTviT, 

mocemuli mdgomareobis fiqsireba_meqanikuri muxruWebiT, hidrosaketebiT da 

fiqsatorebiT. 

siCqaris samarTavad gamoyenebulia meqanikuri mowyobilobebi, mudmivi 

denis eleqtroZravebi  da moculobiTi hidrogadacemebi. 

cnobilia siCqaris saregulirebeli meqanikuri mowyobilobis _ variato-

ris ori konstruqcia: xrutuna da pulsirebuli friqciuli. xrutuna vari-

atorSi mrudxaraTi da barbacaTi qanaobiTi moZraoba gadaecema  xrutuna 

saketelas. safaris mdgomareobis SecvliT icvleba ciklSi xrutuna Tvlis 

Semobrunebis kuTxe da Sesabamisad siCqarec. amasTan, meqanizmis moZraoba ara-

Tanabaria, xolo siCqaris regulireba _ mdovre. 

eleqtroZravebiT siCqares aregulireben Ruzaze Zabvis an agznebis denis 

Secvlis xarjze.Ppirveli xerxi ufro gamoyenebulia, magram moiTxovs 

specialur kvebis wyaros. 

bolo dros iyeneben Tiristorul gardamqmnelebs, magram maT muSaobaze 

uaryofiTad moqmedebs vibracia, mtveri da tenianoba. 

pnevmoZravebis siCqarebis marTva xdeba droselebiT da sareduqcio sar-

qvelebiT, hidroZravebis _ siTxis nakadis droselirebiT 5 kvt-ze naklebi 
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simZlavreebisas, meti simZlavreebis SemTxvevaSi ki _ tumbos moculobis Sec-

vliT. 

Zravas simZlavris marTvas mimarTaven gadatvirTvebis Tavidan asacileb-

lad.Aarsebobs kombainis Zravas simZlavris regulirebis ramdenime varianti: 

minimaluri  _ kombainis miwodebis siCqaris SecvliT Wris mudmivi siCqaris  

dros, maqsimaluri _ miwodebis da Wris siCqareebis erTdrouli Sec-

vliT.Mmaqsimaluri variantis dros SesaZlebelia ori SemTxveva: pirveli_ 

miwodebis da Wris siCqareebis proporciuli Secvla gadanaWris mudmivi sis-

qis SenarCunebis mizniT, meore _ specialuri regulatori uzrunvelyofs 

Wris da miwodebis siCqareebis iseT Tanafardobas, romlis dros naxSiris 

daSlis procesis energotevadoba minimaluria. samTo manqanebis marTvis av-

tomatizebul sistemebSi sxvadasxva parametris gasazomad iyeneben Sesabamis 

gadamwodebs: siCqareebs da kuTxur siCqareebs zomaven taqsogeneratorebiT, 

Zalebs da momentebs _ zambaruli dinamometrebiT, dens _ denis transforma-

torebiT, Zabvas _ voltmetrebiT, temperaturas _ TermowyviliT. meqanikuri 

gadamwodebi gasazom sidides gardaqmnis xazovan gadaadgilebad, eleqtruli 

gadamwodebi ki _ gasazomi sididis proporciul denad. 
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                            leqcia 15               

 

               VIII. samTo samuSaoebis hidromeqanizacia 

        a.Hhidromeqanizaciis daniSnuleba da gamoyenebis are 

 

ukanasknel wlebSi samTo samuSaoebis Sesasruleblad sul ufro far-

Tod iyeneben hidromeqanizacias.Aam SemTxvevaSi qanis mongrevasTan dakavSire-

buli yvela procesi an maTi nawili sruldeba wylis energiis xarjze. samTo 

masivis daSla xdeba hidromonitorebis saSualebiT, romlebsac Saxtis 

zedapiridan miewodebaT wneviani wyali. Mmorecxili qanis da wylis narevi _ 

hidronarevi anu pulpa Cadis zumpfebSi. zumpfTan mierTebulia satumbi 

danadgari, romelic iwovs hidronarevs  da awodebs milsadenebSi, saidanac 

igi transportirdeba  daniSnulebis adgilamde. Aam SemTxvevaSi gvaqvs sa-

dawneo hidrosatransporto sistema. Tu reliefs aqvs sakmarisi daxriloba 

pulpis gadaadgilebis mTel manZilze, SeiZleba ganxorcieldes morecxili 

qanis TviTdinebiT hidrotransportireba. 

hidromeqanizacias iyeneben hidroteqnikuri nagebobebis mSeneblobisas, 

karierebze gadaxsniTi samuSaoebisTvis. agreTve miwisqveSa xerxiT naxSiris 

da sxva rbili sasargeblo wiaRiseulis mopovebisTvis. Hhidromeqanizaciis 

Rirsebebia: teqnologiuri procesis uwyvetoba; Sromis maRali nayofiereba; 

umniSvnelo masa da zomebi; hisrotransportirebisas sasrgeblo wiaRiseulis 

nawilobrivi gamdidrebis saSualeba.Nnaklia: eleqtroenergiis didi kuTri 

xarji (gansakuTrebiT dawneviTi hidrotransportis SemTxvevaSi); naxSiris 

didi saeqspluatacio danakargebi da mniSvnelovani daqucmaceba; SaxtSi 

haeris gazrdili tenianoba da gamoyenebis SezRuduli are. 

arsebobs sasargeblo wiaRiseulis hidromopovebis Semdegi xerxebi: 

hidravlikuri, afeTqeba_hidravlikuri, meqanikur_hidravlikuri da hidrome-

qanikuri. 

hidravlikuri xerxi praqtikaSi yvelaze  farTod gamoiyeneba rbili sa-

sargeblo wiaRiseulis mopovebisas.Hhidromonitoridan didi wneviT da siCqa-

riT gamosuli wylis Wavli Slis wiaRiseuls da gadaadgilebs mas. 

afeTqeba_hidravlikuri xerxi gamoiyeneba magari naxSiris da nebismieri 

simagris fuWi qanis mosangrevad. Qqanis daSla xdeba burRva-afeTqebiT, xolo 

gafxvierebuli masis morecxva_wylis WavliT, romelic SedarebiT dabali 

wneviT gamodis  hidromonitoridan. 

meqanikur_hidravlikur xerxs iyeneben magari naxSiris an rbili da sa-

Sualo simagris fuWi qanis dasaSlelad. Qqani moingreva amosaRebi an gvirab-

gasayvani kombainiT, xolo misi morecxva xdeba dabali wnevis wylis WavliT. 

Mhidro_meqanikuri xerxis gamoyenebisas qani masividan moingreva hidro-

monitoriT, xolo misi gadatana ganxorcielebulia satransporto manqanebiT 

(konveierebi, vagonetebi da sxv.). 
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44e naxazze warmodgenilia sasargeblo wiaRiseulis hidromopovebis 

sqema. 

                        
        Nnax. 44. sasargeblo wiaRiseulis hidromopovebis sqema. 

 

sawmend sangrevSi 1 hidromonitors 2 wyali wneviT miewodeba Saxtis  

zedapiridan tumboTi 4 da milsadeniT 3. wylis WavliT mongreuli samTo 

masis da wylis narevi _ pulpa milsadeniT 5 an specialuri qanobiT Sedis 

samsxvrevelaSi 6, sadac qanis natexebs amsxvreven, iqidan ki tumboTi 7 da 

milsadeniT 8 gadaadgildeba mamdidrebel fabrikebamde 9.Aaq xdeba wiaRise-

ulis gauwyloeba da gamdidreba.Ggakamkamebuli wyali ki xelaxali gamoyene-

bisTvis Seiwoveba tumboTi 4. sistemaSi wylis dasamateblad iyeneben damxmare 

tumbos. 

Hhidromeqanizaciis gamoyenebisTvis aucilebelia wylis garkveuli mara-

gi, radganac qanebis damuSavebas (mongrevas, morecxvas) sWirdeba didi ra-

odenobT wyali. 

                      

                     b. hidromonitorebi  

 

hidromonitori gankuTvnilia wylis kompaqturi Wavlis Sesaqmnelad da 

samarTavad qanis mongrevisTvis. Ria da miwisqveSa samuSaoebSi gamoyenebuli 

hidromonitorebi gansxvavdeba erTmaneTisgan konstruqciulad. Ppirvel Sem-

TxvevaSi maT aqvT mniSvnelovani zomebi da masa. 

wylis Wavlis wnevis mixedviT arCeven dabalwnevian, saSualo da maRal-

wnevian hidromonitorebs. maTi marTva SeiZleba ganxorcieldes xeliT an di-

stanciurad.Hhidromonitori SeiZleba iyos gadasatani an TviTmavali. pirvel 

SemTxvevaSi hidromonitori gadaaqvT xeliT an sxva damxmare saSualebiT. 

TviTmavali hidromonitorebi ki gadaadgildeba muxluxebiT an TvlebiT. 

xeliT marTvis  hidromonitorebi usafrTxoebis teqnikis wesebis Sesaba-

misad ixmareba mxolod dabalwnevian wylis moxmarebis SemTxvevaSi. maRal-

wneviani hidromonitoris marTva anu misi lulis Semotrialeba horizon-

talur da vertikalur sibrtyeSi Zneldeba. Aamas garda, xeliT marTvisas, 

hidromonitorTan myof operatorze moqmedebs anarekli wylis Wavli, amitom 
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miwisqveS mizanSewonilia distanciuri marTvis hidromonitorebis gamoyeneba. 

operatori hidromonitoridan 8-12 m-is daSorebiT imyofeba da pultidan 

marTavs hidromonitoris lulas sabrun hidrodomkratebs. 

 

                                                       
N                          nax. 45.Hhidromonitori 

 

hidromonitoris lula 1 (nax. 46) saxsriT 2 da maerTebeli  milyeliT 9 

dakavSirebulia zeda muxlTan 3, es ukanaskneli ki uZravi an moZravi Seer-

TebebiT 4 _ qveda muxlTan 5.Mmuxlze mierTebulia sadawneo milsadeni. 

hidromonitori dadgmulia CarCoze 7 da gadaadgildeba damxmare  mowyobi-

lobiT.  

hidromonitoris lulis boloze daxraxnilia nacmi 6, romelic ayali-

bebs wylis Wavls. hidromonitoris lulis Semotrialeba horizontalur da 

vertikalur sibrtyeebSi xdeba xeliT sapirwoniani sataris 8 saSualebiT an 

hidrocilindrebiT 10 da 11.  

hidroSaxtebis mosamzadebel da sawmend sangrevebSi 0,8 m da meti sisqis 

nebismieri daxrilobis fenaSi naxSiris hidromopovebisTvis, agreTve 

burRva_afeTqebiTi samuSaoebis warmoebisas naxSiris fuWi qanis morecxvis-

Tvis gamoiyeneba ГМДЦ3М hidromonitori (nax. 47). 

hidromonitori ganlagebulia naloze 1 da Sedgeba: horizontaluri mi-

lisgan 2, romliTac hidromonitors miewodeba wneviani wyali; vertikaluri 

milisgan 3; poWoWikebiani 5 ori sabruni Tavisgan 6; ori gadasasvleli mux-

lisgan 8, romlebic wyals awvdian lulas 7. lulaSi moTavsebulia mawyna-

rebeli 9.Llula bolovdeba konusiT 10, romelzec qanCiT 11 damagrebulia 

nacmi 13. 

lulis horizontalur sibrtySi Semotrialeba ganxorcielebulia hid-

rodomkratiT 13, xolo vertikalurSi _ hidrodomkratiT 15. hidromonitoris 

marTva distanciuria. marTvis pulti damagrebulia vertikalur svetze 14 da 

mierTebulia hidrodomkratTan 13 da 15 ori saxeloTi 4. 

satumb sadgurSi Sedis zeTis avzi 19, filtri 20 da sazomi aparatura. 

sadguri dakavSirebu;lia distanciuri marTvis pultTan 16 ori saxeloTi 22 
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(sadawneo da CamosaSvebi). zeTis tumbo 17 moZraobaSi mohyavs hidroturbinas 

18, romelsac wyali wneviT SlangiT 21 miewodeba. 

hidromonitori aRWurvilia sacvleli nacmebiT, romelTa diametrebia 17, 

19, 22 da 25 mm. hidromongrevis mwarmoeblurobaa: rbil naxSirebSi _ 50 _ 100 

t/sT, saSualo simagris  naxSirebSi _ 25 _ 50 t/sT. 

naxSirebSi mosamzadebeli gvirabebis gayvanisas distanciuri marTvis hi-

dromonitors (nax. 47.) aTavseben sangrevTan rac SeiZleba axlos. dasawyisSi 

wylis Wavlis saSualebiT gvirabis mTel siganeze fenis sageb gvrdTan 

gahyavT 3 m-mde siRrmis da 0,5_0,8 m simaRlis yeli. Ppulpis Rarisken 3 misa-

marTad ayeneben fars 2.Yyelis gamoRebis Semdeg naxSiris masivs angreven na-

xazze naCvenebi TanamimdevrobiT paraleluri Sreebis saxiT. 

sangrevis winwawevasTan erTad Wavlis moqmedebis efeqturoba klebu-

lobs.Aamitom yoveli 4_10 m-is Semdeg hidromonitori gadaitaneba sangrevis-

ken, razec ixarjeba daaxloebiT 3 wuTi.Aamis garda, iyeneben  hidromonito-

rebs 1 da 2,5 m sigrZis sacvleli lulebiT. 

                         
                      nax. 46. ГМДЦ3М hidromonitori 

                                           

                                                                        

        nax. 47. Hჰidromonitorebis gamoyeneba gvirabebis gasayvana 

kompleqsuri brigada, romlis SemadgenlobaSi Sedis 4_5 muSa, emsaxureba 

3_4 sangrevs. rodesac erT sangrevSi qans moangreven, brigadis wevrebi 
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asruleben damxmare samuSaoebs danarCen sangrevebSi: dgamen samagrs, gadaaqvT 

hidromonitori, agrZeleben saventilacio milebs, Rarebs da wyalsadens da 

a.S. 

gvirabis gayvanis tempia 25-40 m dRe-RameSi anu 700_1000 m TveSi. 

hidromonitoris mwarmoebluroba mniSvnelovnadaa damokidebuli lulis 

nacmidan gamosuli Wavlis kompaqturobasa da gatyorcnis manZilze. wylis 

wnevis SecvliT icvleba Wavlis gamodinebis siCqare, misi forma da 

struqtura. 

hidromonitoris nacms amzadeben uJangavi foladisgan.Mmisi Siga zedapi-

ri gaxexili da gaprialebulia.Nnacmis sigrZe 3-4-jer aRemateba misi gamosa-

vali naxvretis  diametrs. 

hidromonitorSi milsadenidan Sesul wyals, muxlebisa da arxebis kve-

Tis cvalebadobis  gamo, aqvs mniSvnelovani turbulenturoba, rac gavlenas 

axdens Wavlis xarisxze. turbulenturobis Sesamcireblad hidromonitoris 

lulaSi aTavseben specialur mawynarebels, romelic wylis nakads yofs 

ramdenime paralelur mcire diametris nakadad. maT Serevas xels uSlis 

hidromonitoris lulis SigniT RerZis paralelurad ganlagebuli niCbebi 

da milebi. 

hidromonitorebis teqnikuri daxasiaTeba mocemulia me-5 cxrilSi.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

            g. hidromonitorebis gaangariSeba 

hidromonitoris SerCevisa da gaangariSebisas mxedvelovbaSi unda iqnes 

miRebuli ara marto misi konstruqciuli monacemebi da teqnikuri mwarmoeb-

luroba, aramed muSaobis konkretuli samrewvelo pirobebi. 

hidromonitoris saeqspluatacio mwarmoeblurobaa (m3/sT) qanis damuSa-

vebisas (morecxvisas) 

                              Qsaeqs= 1VqK
,

TKd

                               

sadac V aris dasamuSavebeli (monarecxi) qanis moculoba, m3; 

              q_1m3 qanis morecxvisTvis saWiro wylis moculoba, m3/m3; 

     K K1 – maragis koeficienti,KK1=1,1; 

       T _ muSaobis periodis xangrZlivoba, sT; 

       Kd_ hidromonitoris drois mixedviT gamoyenebis koeficienti;   

            K= 0,76_0,9. 

       mosarecxi qanis moculoba 

                                V=as . bs . hq,                           

sadac a aris dasamuSavebeli (mosangrevi) qanis ganvrcobis sigrZe, m;  

              b _ dasamuSavebeli qanis ganvrcobis sigane, m; 

       hq_ dasamuSavebeli qanis sisqe, m. 
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  gansazRvruli moculobis qanis morecxvisTvis saWiro hidromonitore-

bis minimaluri raodenoba ganisazRvreba formuliT 

                                 
'

Q
n= ,

Q K

saeqs

teqn

 

sadac Qteqn aris hidromonitoris teqnikuri mwarmoebluroba, m3/sT; 

   K’_koeficienti, romelic iTvaliswinebs konkretul samrewvelo  

      pirobebs da damokidebulia sangrevis sisqeze, sangrevis iatakis 

      gruntis araerTgvarovnebasa da samTo qanis danagvianebaze 

      (mcenareebis narCenebiT, xeebis fesvebiT da a.S.). 

hidromonitoris  muSaobis periodis xangrZlivobaa (sT) 

                            T= nwl ncvl tcvl 

sadac nwl aris samuSao dReTa raodenoba weliwadSi; 

              ncvl _ cvlebis raodenoba dRe-RameSi; 

               tcvl  _samuSao saaTebis raodenoba cvlaSi. 

 

hidromonitoris  nacmidan gamotyorcnili Wavlis siCqare m/wm 

                               
0v=φ 2gH ,  

sadac φ  aris nacmidan gamodinebis koeficienti φ =0,945. 

              g _simZimis Zalis aCqareba, m/wm2; 

              H0 _wylis dawneva  hidromonitoris nacmis win, m. 

 

hidromonitoris nacmidan gamodinebuli wylis xarji (m3/sT) 

                                                               
2

0
0 0

πd
Q=μω 2gH =μ 2gH ,

4
    

sadac μ aris nacmidan gamodinebuli wylis xarjis koeficienti, μ =  aφ a 1 ; 

              d0 _hidromonitoris nacmis diametri, m; 

                 ω_nacmis ganivkveTis farTobi, m2; 

   nacmis diametri 

                                                                          0

0

Q
d = .

H
 

       hidromonitoris minimaluri dawneva (m) 

                               03,75d
H = ,

a
min  
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                                                                 cxrili 5  

parametrebi       h i d r o m o n i t o r i s  t i p i 
ГМН-250 ГМП-

250 
ГМ-250 ГМН-

350 
ГМDY-

300 
1МD-

300 
KYГY-

350 
ГDCD Ш  
-500 

ГББ-250 

wylis maqsimaluri 
miwodeba, m3/sT 

1530 1850 2750 4500 3800 360 3500 6000 1500 

muSa wneva, megpa 1,5 2,0 1,0-2,5 2,0 3,0 3,0 1,8 1,6 1,6 
SemSvebi milyelis 
diametri, mm 

250 250 250 350 300 300 350 500 250 

lulis mobrunebis kuTxe 
horizontalur 
sibrtyeSi, gradusi 

360 360 360 270 360 330 360 360 270 

lulis mobrunebis kuTxe 
vertikalur sibrtyeSi, 
gradusi  
zemoT 
qvemoT 

 
 
 
27 
27 

 
 
 
27 
27 

 
 
 
30 
10 

 
 
 
26 
10 

 

 
 

27 

27 

 
 
 

40 

20 

 
 
 

30 

30 
 

 
 
 

35 

6 

 
 
 

35 

25 

Sesacvleli nacmebis 
diametri, mm 

50; 70; 
90; 100 

80; 100; 
110; 125 

80; 100; 
110; 125 

155;160; 
165; 175 

100; 115 

125;140 

125;140 
 

125; 135 

150 
 

140;180 

200;220 
 

51; 89 

102 
 

hidromonitoris marTvis 
saxeoba 
hidromonitoris masa, kg 

x ეl i T 
 

                                       d i s t a n c i u r i 

195 400 1035 7000 3000 3000 3000 11000 5725 

             H 
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sadac  a aris Hhidromonitoris  nacmidan gamotyorcnili Wavlis  

        daxrilobis kuTxe horizontTan,  a=20_300. 

   nacmidan gamotyorcnili Wavlis mier ganviTarebuli Zala (n) 

                                                                       
2

0
0

πd
F=2H p g,

4
wy  

sadac pwy aris wylis simkvrive kg/m3. 

usafrTxoebis teqnikis TvalsazrisiT manZili hidromonitoridan sang-

revamde, rodesac hidromonitoris  marTva xdeba xeliT, iangariSeba for-

muliT 

                                                                Is=Km  hs 

sadac  hs aris safexuris (sangrevis) simaRle, m; 

                Ks_miaxloebis koeficienti, romelic damokidebulia  qanis 

           Tvisebaze, Km=0,4_1,3. 

         

        safexuris (sangrevis) sigane 

                                                                         
22L =2 I - h +e ,s s s  

sadac e aris hidromonitoris gadaadgilebis biji da iangariSeba formuliT 

                                                                        

2 28I +h -3h
e= ,

4

s s  

praqtikulad hidromonitoris gadaadgilebis biji aiReba damagrZelebe-

li milsadenis seqciis jeradi da icvleba 6-dan 12 m-mde. 

                

                 d. hidrosatransporto manqanebi 

 

hidromeqanizaciis erT-erTi ZiriTadi kvanZia hidrosatransporto sis-

tema. 

hidrotransportis gamoyeneba saSualebas iZleva warmatebiT gadaiWras 

mravali teqnikuri, ekonomikuri da ekologiuri problema. Tumca, misi efeq-

turoba mniSvnelovnad mcirdeba gamoyenebul mowyobilobaTa SedarebiT da-

bali xangrZlivobis gamo. milsadenebiT transportirebuli masalebi xSirad 

maRalabraziulia da iwvevs mowyobilobaTa  intensiur cveTas. 

sangrevidan hidromonitorebiT mongreuli (morecxili) qani hidronare-

vis saxiT Caedineba xelovnurad Seqmnil zumpfSi, saidanac igi gadaitvirTeba 
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satumbi danadgaris saSualebiT. hidronarevis mTeli moculobis transpor-

tirebisTvis sasurvelia SeirCes erTi satumbi danadgari. xelovnur 

zumpfebSi araa rekomendebuli satumbi danadgarebis mimdevrobiTi an para-

leluri muSaoba. 

Tu pulpis miwodebis adgili iseT manZilzea daSorebuli zumpfidan, 

rom erTi satumbi danadgaris mier ganviTarebuli wneva ver uzrunvelyofs 

pulpis transportirebas, maSin unda ganxorcieldes manqanebis mimdevrobiTi 

muSaoba, e.i. pirveli danadgaris Semdeg milsadenSi mimdevrobiT unda 

CairTos meore tumbo. 

sasurvelia mravalsafexuriani hidrosatransporto sistemebis tumboebi 

milsadenSi CairTos erTmaneTisgan garkveuli manZilis DdaSorebiT da ara 

uSualod erTmaneTis siaxloves, radgan ukanasknel SemTxvevaSi sagrZnoblad 

uaresdeba tumboebis muSaobis pirobebi. 

hidronarevis transportirebisTvis iyeneben gruntis, Slamis, satalaxe 

da qviSis tumboebs, agreTve naxSirsawovebs. 

naxSirsawovebi gamoiyeneba naxSiris da naklebabraziuli namsxvrevi fu-

Wi qanebis hidrotransportirebisTvis. isini konsoluri, horizontaluri, 

erTsafexuriani (ZiriTadad) an orsafexuriani centridanuli tumboebia. ga-

dasatumbi myari fraqciis dabali abraziuloba saSualebas iZleva naxSirsa-

wovis gamdinare nawilis muSa arxebSi ganviTardes hidronarevis dinebis didi 

siCqare da Sesabamisad damzaddes maRalwneviani manqanebi. 

satalaxe da Slamis tumboebi gankuTvnilia Saxtis wylis, fekaluri da 

sxva gaWuWyianebuli siTxeebis gadasatumbad. 

qviSis tumboebs iyeneben madnebisa da Tixa miwis gamdidrebis produqte-

bis, qviSovani da sxva hidronarevebis gadatumbvisTvis, romelTa myari Canar-

Tebis sisxo ar aRemateba 6 mm-s. 

gruntis tumboebi erTsafexuriani, konsoluri, centridanuli tumboebia 

calmxrivi SewoviT.Ggruntis tumboebi gankuTvnilia xreSis, qviSaxreSis, 

widis da sxva fxvieri myari masalebis hidronarevebis gadatumbvisTvis da 

maT ZiriTad konstruqciul ganmasxvavebel niSnad iTvleba  muSa Tvlis 

niCbebis mcire ricxvi da saerTod, yvela muSa arxis SedarebiTi sifarTove. 

tumbos ZiriTadi korpusis cveTisgan dasacavad xSirad iyeneben Casadgmel 

sacvlel perangebs, romlebic damzadebulia  specialuri foladis an sxva 

cveTamedegi konstruqciuli masalisgan. 

gruntis tumbo Sedgeba korpusisgan 1 (nax. 48), muSa Tvlisa 3 da wina da 

ukana saxuravisgan 2. muSa Tvali damagrebulia lilvze 7, romelic trialebs 

sakisrebSi 5 da 8. sakisrebi damontaJebulia sayrden dgarSi 6. korpusis wina 

saxuravze mierTebulia Semwovi milyeli 10. cveTis Sesamcireblad korpusis 

saxuravebi daculia sacvleli javSandiskoebiT 4. Zravas 
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                    nax. 48. Ggruntis tumbo                                                                 

lilvTan tumbo SeerTebulia maerTebeli quroTi 9. muSa Tvals aqvs niCbebis 

minimaluri raodenoba (2-5), rac qanis msxvili natexebis gatarebis saSuale-

bas iZleva. 

WaurebSi Saxtis zedapiramde hidronarevis amosatanad tumboebis garda 

iyeneben hidroelevatorebs da erliftebs. 

hidroelevatori gamoiyeneba gaWuWyianebuli wylis an pulpis transpor-

tirebisTvis SedarebiT mcire manZilsa da simaRleze.                   

49-e naxazze warmodgenilia hidroelevatoris  sqema. wyali milsadeniT 

1 wneviT Sedis nacmSi 2, iqidan ki xaxaSi 4, Semrev kameraSi 5, difuzorsa 6 

da pulpsadenSi 7.AamasTan wylis Wavli waitacebs mimRebSi 3 arsebul haers, 

qmnis masSi gauxSoebas da Seiwovs pulpas. kameraSi 5 xdeba wylisa da pulpis 

Sereva. difuzorSi nakadis siCqare mdovred mcirdeba, xolo wnevis  

statikuri mdgeneli izrdeba.Ppulpis awevis simaRle da danadgaris mwarmo-

ebluroba damokidebulia wylis Wavlis wnevaze. 

   

                                                                  
                         nax. 49. hidroelevatoris sqema 
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hidroelevatorebi martivi konstruqciisaa.Aaqvs mcire masa da SeuZlia 

imuSaos pulpis araTanabari miwodebis SemTxvevaSic. maTi naklia dabali mqk, 

wylis didi xarji da maRali energotevadoba. 

erliftebiT pulpa transportirdeba SekumSuli haeris xarjze, romelic 

waitacebs pulpas da amoitans Saxtis zedapirze. erliftebiT SesaZlebelia 

ufro msxvili fraqciis qanis transportireba, vidre naxSirsawovebis 

saSualebiT. maTi naklia dabali mqk da didi energotevadoba.  

moZrav siTxeSi moaTvsebul sxeulze (hidronarevSi myari masalis nawi-

lakze) moqmedebs Subluri winaRobis da amwevi Zalebi, romelTa sidide si-

Txis turbulentur reJimSi moZraobis dros siCqaris kvadratis proporci-

ulia. amitom siCqaris gazrdisas, garkveuli sididis Semdeg myari nawilakebi 

iwyeben siTxis nakadSi ativtivebas da gadaadgilebas. siCqares, romlis dro-

sac nawilakebi iwyeben nakadSi ativtivebas da gadaadgilebas, krizisuli 

siCqare (Vkr) ewodeba. hidronarevis koncentracia (S) esaa masSi myari masalis 

nawilobrivi an procentuli Semcveloba (moculobis an masis mixedviT). 

nakadis saSualo siCqaris mixedviT ganasxvaveben hidronarevis moZraobis 

sam reJims: krizisuls, zekrizisuls da qvekrizisuls (nax. 50). 

krizisuli siCqaris Sesabamisi reJimi (nax. 50, a) xasiaTdeba myari nawi-

lakebis da siCqareebis araTanabari ganawilebiT nakadis kveTSi. Mmilis qveda 

kedelTan moZraobs nawilakebis  didi umravlesoba da amitom koncentracia 

aq maqsimaluria.Nnakadis zeda nawilSi ZiriTadad siTxe moZraobs. siCqaris 

maqsimaluri mniSvnelobis wertili gadanacvlebulia milis ganivkveTis 

geometriuli centridan zemoT. 

 

               
Nnax. 50. Hhidronarevis moZraobis dros myari nawilakebis, maTi 

          koncentraciis  da nakadis siCqaris ganawilebis saxe 

                           milsadenSi 

 

zekrizisuli siCqariT moZraobis reJimis dros (nax. 50, b) rogorc nawi-

lakebis, ise siCqareebis da koncentraciis ganawileba milsadenis kveTSi Ta-

nabaria da nakadi erTgvarovani siTxis msgavsad moZraobs.Nnakadis moZraobis 
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am reJimis misaRebad saWiroa Zalian maRali siCqareebis ganviTareba, rac 

sagrZnoblad zrdis dawnevis hidravlikur danakargebsac. amitom zekrizi-

suli siCqariT hidronarevis moZraobis reJimi ekonomikurad araxelsayrelia. 

qvekrizisuli siCqariT moZraobis reJimis dros (nax. 50, g) nawilakebis erTi 

nawili ileqeba nakadis fskerze, rac iwvevs milis efeqturi kveTis Semci-

rebas da siTxis moZraobis siCqaris gazrdas (Tumca nakadis moZraobis 

saSualo siCqare mTel kveTSi naklebi iqneba krizisulze). Tavis mxriv siCqa-

ris momatebiT iwyeba daleqili nawilakebis ativtiveba nakadSi da gadaad-

gileba. 

Eenergetikuli TvalsazriT yvelaze mizanSewonilia hidronarevis tran-

sportireba krizisul reJimSi.Aam dros wnevis danakargebi minimaluria da 

izrdeba rogorc siCqaris momatebis (zekrizisuli reJimi), ise moklebis  (qve-

krizisuli reJimi) dros.Aamis gamo praqtikaSi hidrosatransporto sistemebis 

daproeqtebis dros cdiloben ise SearCion milsadenis diametri, 

hidronarevis koncentracia da tumbo, rom nakadis siCqare daaxloebiT kri-

zisuli siCqaris toli iyos. 

qanebis hidromonitorebiT mongrevisas hidrosatransporto sistemis sa-

aTuri miwodeba (m3/sT) ganisazRvreba formuliT 

                               Q =Q 1-ε +q ,  k my    

sadac Qmy aris hidrosatransporto sistemis  miwodeba myari masalis 

          mixedviT,  (m3/sT); 

       ε - qanis forianobis koeficienti; ε = 0,25 -0,4; 

       q -1m3 qnis morecxvisTvis saWiro wylis moculoba, m3/m3. 

 

satumbi danadgaris SerCeva xdeba gadasaadgilebeli masalis moculobis 

da hidrosatransporto sistemis  milsadenSi dawnevis sruli danakargebis 

mixedviT. es ukanaskneli (m) 

                                                                H =H +H +H ,sr d S ad  

sadac Hd aris sadawneo milsadenSi dawnevis danakargi, m; 

              HS - satumbi danadgaris Semwov milsadenSi dawnevis danakargi , m; 

              Had- milsadenis mTel sworxazovan sigrZeze dawnevis danakargi, m. 

 

qanebis hidromeqanizaciis gamoyenebiT damuSavebisas saWiroa sufTa 

wylis sakmaod didi raodenoba hidromonitorebis muSaobisTvis, agreTve tum-

boebis Cobalur SemWidrovebebSi misawodeblad. wylis maragisTvis aSeneben 

specialur sagubarebs, sadac grovdeba wyali. xSirad, Tu amis saSualeba 

arsebobs, wylis miwodebas axorcieleben mdinaris kalapotidan. am Se-

mTxvevaSi sasurvelia wylis gafiltvra, raTa Tavidan iqnes acilebuli wyal-

Tan erTad gruntis minarevebisa da mdinaris kalapotSi SemTxveviT mox-

vedrili sxvadasxva gamaWuWyianeblebis transportireba. 

hidrosatransporto sistemebis muSaobis specifikurobis gamo, maTi 

eqspluataciis dros xSirad xdeba satumbi danadgarebis gaCereba da kvlav 
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amuSaveba. gaCereba SeiZleba gamowveuli iyos agreTve am danadgarebis eleq-

troZravebis kvebis uecari Sewyvetisas. garda amisa, xSirad xdeba hidronare-

vis koncentraciis mkveTri cvalebadoba, rasac zogjer SeiZleba milsadenSi 

sacobis warmoSobac mohyves. aRniSnul yvela SemTxvevaSi drois mcire 

monakveTSi mkveTrad icvleba siCqare, rac iwvevs sistemebSi wnevis mkveTr 

rxevebs _ hidravlikur dartymebs. umetes SemTxvevaSi hidravlikuri 

dartymebis dros wnevis uecari namati mis damyarebuli reJimis sididesTan 

SedarebiT mniSvnelovania. 

 hidravlikuri dartymebi iwvevs tumboebis da milsadenebis dazianebas 

da hidrosatransporto sistemebis sakmaod didi droiT gaCerebas. 

hidravlikuri dartymebi SeiZleba Segvxvdes  agreTve sufTa wylis 

mimwodebel sistemebSi. 

hidravlikuri dartymebisgan damcavi yvelaze ufro advilad gansaxor-

cielebeli da mosaxerxebeli mowyobilobaa sahaero xufebi, romlebic sxva-

dasxvagvari konfiguraciis liTonis hermetuli, haeriT Sevsebuli moculo-

baa. hidronarevis nakadSi Cveulebriv sakmao didi raodenobiTaa wyalSi ga-

uxsneli haeri, romliTac mudmivad ivseba sahaero xufebi. 

SedarebiT maRali wnevis sistemebSi, rodesac wneva damyarebuli reJimis 

dros aRemateba 1,5_2 megpa-s, da agreTve hidromeqanizaciis im obieqtebSi, 

sadac SesaZlebelia hidravlikuri dartymebis dros hidronarevis gamoSveba 

milsadenidan atmosferoSi, mizanSewonulia ganmtvirTavi sarqvlebis ga-

moyeneba. 
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IX. samTo manqanebis ganviTarebis perspeqtivebi 

samTo manqanebis kvlevis ZiriTadi mimarTulebebi 

 

     Spurebis burRva amJamad ZiriTadad ganxorcielebulia: rbil qanebSi_ 

xelis eleqtro da pnevmatikuri burRebiT, saSualo simagris da magar qaneb-

Si_sveturi burRebiT da pnevmosayrdenebze dadgmuli saburRi CaquCebiT. 

ukanaskneli 25-30 wlis ganmavlobaSi am manqanebis konstruqcia praqtikulad 

ar Secvlila. moxda maTi muSaobis dros warmoqmnil vibraciasTan, xmaursa 

da mtverTan brZolis saSualebebis srulyofa, xolo mwarmoebluroba 

ucvleli darCa. 

     mwarmoeblurobis gazrdis mizniT Seiqmna saburRi danadgarebi manipu-

latorebiT, romlebzec dadgmulia brunviTi, brunva-dartymiTi da dartyma-

brunviTi moqmedebis mZime manqanebi, saburRi iaraRis gazrdili brunvis six-

SiriT, dartymaTa ricxviTa da miwodebis RerZuli ZaliT. gaizarda amZravebis 

simZlavrec. saburRi manqanis mwarmoeblurobaze mniSvnelovan gavlenas 

axdens burRvis wvrilmanis WaburRilidan srulyofili gamotana. xveuli sa-

burRi Stangebi mTlianad ver uzrunvelyofs burRvis wvrilmanis gamotanas, 

amitom ufro xSirad iyeneben SekumSuli haeriT gaqrevas da wyliT gamo-

recxvas. 

    samTamadno da naxSiris mrewvelobaSi ZiriTadi tendenciaa iseTi saSax- 

to saburRi danadgarebis Seqmna, romlebic Spurebs burRavs brunviTi da 

brunva-dartymiTi sacvleli saburRi manqanebiTa da mZime saburRi CaquCebiT. 

     bolo wlebSi mniSvnelovani samuSaoebia Catarebuli hidravlikuri Ta-

vebis, manqanebisa da danadgarebis Sesaqmnelad. hidravlikuri Tavebi saSu-

alebas iZleva, zeTis wnevisa da xarjis Secvlis xarjze vareguliroT dar-

tymis sixSire da energia da amiT mivaRwioT burRvis reJimis optimizacias. 

amas garda, mniSvnelovnad umjobesdeba Sromis pirobebi, mcirdeba xmauri da 

mtveri. hidravlikuri saburRi manqana uzrunvelyofs didi sididis RerZuli 

Zalisa da mgrexi momentis miRebas, rac saSualebas gvaZlevs gamoviyenoT 

brunviTi burRva magar qanebSi Spurebis gasaburRad. varaudoben, rom 

uaxloes wlebSi saburRi manqanebis mwarmoebluroba, iseTi brunva-dartymiTi 

hidravlikuri saburRi manqanebis Seqmnis xarjze, romlebsac saSualeba eqneba 

imuSaos agreTve brunviT reJimSi, gaizrdeba 200%-iT. 

     mimdinareobs samuSaoebi hidravlikuri sveturi saburRi CaquCebis 

Sesaqmnelad. 

     dartyma-mobrunebiTi burRvis mwarmoeblurobis Semdgomi gazrda SesaZ-

lebelia saburRi CaquCebis konstruqciebis gaumjobesebisa da maTi muSaobis 

optimaluri reJimebis gamovlenis gziT. saburRi CaquCebis konstruqciis 

srulyofa saSualebas mogvcems aRmovfxraT naklovanebebi, romelTa Soris 

mTavaria: dabali mqk; pnevmatikur saburR CaquCebSi Zviri saxeobis energiis 

gamoyeneba; muSaobis dros didi xmauri; vibracia; drois didi danakargebi 

damxmare operaciebze; mniSvnelovani mtverwarmoqmna da saburRi iaraRis 

dabali cveTamedegoba. pirveli ori sakiTxi SeiZleba gadawydes eleqtruli 

saburRi CaquCebis gamoyenebiT, romelTa gamocda jer kidev samrewvelo 
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eqsperimentebis stadiaSia. xmauris, vibraciisa da haeris mtvrianobis Se-

mcireba, agreTve burRvis siRrmis gavlena dartymis mqk yvelaze ufro kar-

gadaa gadawyvetili CaZirul saburR CaquCebSi. yuradRebas imsaxurebs TviT-

mavali saburRi CaquCebi. isini Cveulebrivi CaZiruli CaquCebisagan gan-

sxvavdeba mabiji tipis mimwodi meqanizmebiT, romelic WaburRilSi saburR 

CaquCebTan erTad gadaadgildeba. mimwodi meqanizmi dguSiani pnevmomimwodis 

tipisaa. dasawyisSi mimwodi avtomaturad magrdeba WaburRilSi da iwyeba Ca-

Ziruli saburRi CaquCis gadaadgileba sangrevisaken. mas Semdeg, rac Wabur-

Rili gaiburReba miwodebis svlis sidideze, saburRi CaquCi avtomaturad 

magrdeba WaburRilSi, mimwodis samagri Sesustdeba da igi moiWimeba CaquCi-

saken. mimwodi isev avtomaturad magrdeba, saburRi CaquCis samagri Sesustdeba 

da burRva grZeldeba. 

     damxmare operaciebze drois danakargebis Semcireba SeiZleba burRvis 

procesis avtomatizaciiT, saburRi CaquCis mqk da misi detalebis cveTamede-

gobis gazrda ki_specialuri maRalxarisxovani foladis, plastmasebis gamo-

yenebiT, detalebis damuSavebis siwmindis gazrdiT, SezeTvis gaumjobesebiT. 

     brunva-dartymiTi da dartyma-brunviTi moqmedebis saburR manqanebs, maTi 

didi simZlavris gamo, magar qanebSi burRvisas SeuZliaT ganaviTaron Zalian 

didi mwarmoebluroba, rac maT  farTo perspeqtivas uqmnis Semdgomi 

ganviTarebisa da srulyofisaTvis. amasTan, pnevmodamrtymelebis kinematicki-

sa da konstruqciis, mabruni meqanizmisa da saburRi Tavebis Semdgomi srul-

yofis garda, metad perspeqtiulia energiis sxvadasxva saxis gamoyeneba da 

saburRi iaraRis Semdgomi srulyofa. mniSvnelovani samuSaoebi tardeba 

iseTi saburRi Tavebis Sesaqmnelad, romlebsac saSualeba eqneba ganaviTaros 

marTvadi miwodebis Zala, mgrexi momenti, dartymis sixSire da energia. aseTi 

universaluri saburRi Tavebi saSualebas mogvcems avarCioT burRvis 

optimaluri reJimi gasaburRi qanis fizikur-meqanikuri Tvisebebis mixedviT. 

mimdinareobs samuSaoebi eleqtroZraviani brunva-dartymiTi burRvis sa-

burRi manqanebis Sesaqmnelad. mosalodnelia, rom mniSvnelovnad gaizrdeba 

am manqanebis mqk da gaumjobesdeba saeqspluatacio RonisZiebebi. 

 saWiroa aRiniSnos, rom CaZiruli pnevmodamrtymelebi warmatebiT SeiZ-

leba gamoviyenoT mxolod didi diametris Rrma WaburRilebis burRvisas, 

radganac mcire diametris CaZiruli pnevmodamrtymelebi patara simZlavrisaa. 

aseTi pnevmodamrtymelebis simZlavris momateba yvelaze ufro realuria 

SekumSuli haeris wnevis gazrdis xarjze 2,5-3 megpa-mde im pirobiT, rom ga-

umjobesdeba pnevmodamrtymelebis elementebis konstruqcia da amaRldeba 

maTi muSaobis unarianoba. meore mxriv, mcire diametris (50 mm-mde) Rrma Wa-

burRilebis burRva SesaZlebelia didi simZlavris gamosatani pnevmodamrty-

melebiT. ukanasknel wlebSi CaZirul pnevmodamrtymelian dartyma-brunviT 

burღvasTan erTad didi yuradReba eqceva gamosatan pnevmodamrtymelian brun-

va-dartymiT manqanebs.                                    

 miwisqveSa pirobebSi naxSiris mopovebis kompleqsuri meqanizaciis gan-

msazRvrel teqnologiad iTvleba mopovebis viwro pirmodebis teqnologia, 
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amosaRebi kompleqsebis gamoyenebiT. magram amosaRebi kompleqsebi ver uz-

runvelyofs Strekebisa da sawmendi sangrevis ganapira ubnebze zogierTi 

damxmare operaciis meqanizacias, jer kidev didia xeliT samuSaoebis mo-

culoba (waloebis gamoReba, fenis sagebis awmenda kombainis gavlis Semdeg 

da samagris win, sangrevis konveieris amZravi Tavebis gadaadgileba, didi 

natexebis damsxvreva da sxv.). aRniSnuli operaciebis meqanizaciisaTvis amosa-

Rebi kompleqsebi unda aRiWurvos damatebiTi manqanebiTa da meqanizmebiT (Se-

uRlebis samagri, samsxvrevelebi, walos damWreli manqanebi da sxv.). 

 miuxedavad imisa, rom viwro pirmodebis teqnologia amJamad farTodaa 

gavrcelebuli, man mniSvnelovnad amowura Tavisi SesaZleblobebi. amasTan, 

mas aqvs principuli naklovanebebi. amosaReb kompleqsSi sul cota sami sxva-

dasxva saxis mowyobilobis arseboba mniSvnelovnad arTulebs maTi marTvis 

procesis avtomatizacias; amosaRebi manqanis moZraobis mimarTuleba ar 

emTxveva sangrevis konveierisa da samagris seqciis gadaadgilebis mimarTu-

lebas, rac damatebiT sirTuleebs qmnis amosaRebi kompleqsis avtomaturi 

marTvis sistemebis Seqmnisas; kombainis Semsrulebeli organos samuSao zo-

naSi warmoiqmneba mniSvnelovani gaSiSvlebuli farTobi, rac WerSi susti da 

aramdgradi qanebis arsebobisas arTulebs amosaRebi kompleqsis muSaobas. 

     imisaTvis, rom gadawydes aRniSnuli problemebi da SesaZlebeli gaxdes 

sawmend sangrevSi adamianis mudmivi yofnis gareSe mowyobilobis distan-

ciuri da avtomaturi marTva, saWiroa SemuSavdes xarisxobrivad axali teqno-

logia, romelic Secvlis viwro pirmodebis teqnologias. aseTad miiCneven 

naxSiris amoRebis frontalur nakadur teqnologias, naxSiris amosaRebi 

agregatebis gamoyenebiT. agregatebi Sedgeba manqanebisa da meqanizmebisagan, 

romelTa daniSnulebaa ZiriTadi da damxmare operaciebis sruli meqanizacia, 

maTi SeTavseba droSi da sawmendi sangrevis mTel sigrZeze. naxSiris mopoveba 

frontaluri agregatebis saSualebiT, naxSiris mopovebis kompleqsuri 

meqanizaciisa da avtomatizaciis erT-erTi perspeqtiuli mimarTulebaa. man 

xeli unda Seuwyos Sromis nayofierebis gazrdas da amosaRebi naxSiris 

TviTRirebulebis Semcirebas sangrevSi, adamianis mudmivi yofnis gareSe, unda 

uzrunvelyos haeris mtvrianobisa da Wris procesis energotevadobis 

Semcireba. 

     frontaluri teqnologiis danergva esaa naxSiris miwisqveSa mopovebis 

xarisxobrivad axali etapi, romelic gamoiwvevs naxSiris Saxtebis muSaobis 

teqnikur _ ekonomikuri maCveneblebis gazrdas, Sromis pirobebis da naxSiris 

xarisxobrivi Sedgenilobis gaumjobesebas, mwarmoeblurobisa da usafrTxo 

muSaobis amaRlebas. 

     damzadda ramdenime axali meqanizebuli samagri, romlebic gankuTvnilia 

damrec da daxril, Sesabamisad Txel, saSualo da sqel fenebSi samuSaod. am 

samagrebSi gamoyenebulia farisebri samagrebi, romlebic yvelaze ufro 

Seesabameba eqspluataciis garTulebul samTo-geologiur pirobebs, 1,2-1,5-

jer amcirebs lavaSi xeliT samuSaoebs. 
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     seriuli gamoSvebisaTvis rekomendebulia kompleqsebi, romlebic aRWu-

rvilia firma `dautis~ marTvis avtomatizebuli sistemiT. masSi Sedis avto-

matizebuli gadasaRob-damWeri tipis farisebri samagri, romelic Znelad 

Camosaqcevi Weris marTvis da eqspluataciis saimedoobisa da efeqturobis 

gazrdis saSualebas iZleva. aseve seriuli gamoSvebisTvisaa rekomendebuli 

amosaRebi kompleqsi, romlis samagris oTxbigiani seqciebis konstruqcia 

gamoricxavs gadaxurvis fuZis mimarT gverdul gadanacvlebas, aumjobesebs 

seqciis ganiv mdgradobasa da uzrunvelyofs Weris saimedo gamagrebas. 

gamocda gaiara da rekomendebulia seriuli damzadebisaTvis kompleqsi. 

igi gankuTvnilia naxSiris amosaRebad 0,95 m sisqis fenebidan, romelTa dax-

rilobis kuTxe ar aRemateba 250-s. kompleqsSi Sedis samagri da sarandi da-

nadgari. samagri Sedgeba damoukidebeli kompleqtebisagan; TiToeul kompleq-

tSi Sedis ori orbigiani seqcia, romelTa fuZeebi dakavSirebulia gadaad-

gilebis meqanizmiT. sangrevze randi miewodeba kompleqtebis saSualebiT. 

meqanizebuli mompleqsis danergviT gafarTovdeba naxSiris randebiT amoRe-

bis gamoyenebis are. 
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