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uak 622.26 622.253 (075.8) 

 

saxelmZRvaneloSi gaSuqebulia horizontaluri, 

daxrili da vertikaluri gvirabebis, Saxtis zedapiruli 

Senoba-negebobebis ZiriTadi konstruqciebisa da 

mSeneblobis teqnologiuri procesebi. didi adgili aqvs 

daTmobili qanis mongrevis, datvirTvisa da gamozidvis 

sakiTxebs,  gvirabis gamagrebis teqnologiur procesebs, 

damxmare samuSaoebs. aRwerilia Tanamedrove manqana-

meqanizmebi da gvirabgamyvani kompleqsebi. gankuTvnilia 

umaRlesi teqnikuri swavlebis studentebisaTvis. igi 

agreTve SeiZleba gamoiyenos praqtikul saqmianobaSi samTo 

sawarmoTa inJiner-teqnikurma personalma. 

 

 

 

  recenzenti: asocirebuli profesori     a. lebaniZe 
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1. samTo samuSaoebis cneba da miwisqveSa 

gvirabebi 

 

materialuri keTildReobis Seqmnis mizniT miwis wiaRSi 

moTavsebuli margi wiaRiseuli amotanili unda iqnes miwis 

zedapirze, rasac mopoveba ewodeba. mopoveba samuSaoTa 

mTel kompleqss gulisxmobs da niSnavs zedapiridan 

wiaRiseulamde ama Tu im gziT misvlas, masividan mis 

mocilebas da zedapirze amotanas. margi wiaRiseulis 

amoRebis mizniT warmoebul samuSaoebs samTo samuSaoebi 

ewodeba. 

samTo samuSaoebis warmoebis Sedegad miwis qerqSi 

iqmneba siRrue (sivrce), romelic miwisqveSa nagebobas 

warmoadgens da gvirabi ewodeba. funqcionaluri 

damokidebulebis mixedviT gvirabi SeiZleba iyos 

dazverviTi, romelic margi wiaRiseulis daZiebis mizniT 

gaiyvaneba, da saeqspluatacio, romelic emsaxureba margi 

wiaRiseulis mopovebas. Tavis mxriv, saeqspluatacio 

gvirabebi daniSnulebis mixedviT iyofa: gamxsnel, 

mosamzadebel, sawmend da kamerul gvirabebad. 

ganasxvaveben agreTve Ria da miwisqveSa gvirabebs. miwis 

zedapirze gayvanil gvirabs Ria, xolo miwis niSnulis 

qvemoT gayvanil Sekruli konturis gvirabs miwisqveSa 

gvirabi ewodeba. 

gvirabs aqvs sawyisi da bolo mxare. adgils, saidanac 

iwyeba gvirabis gayvana sawyisi, xolo sawinaaRmdegos _ 

bolo mxare ewodeba. miwis zedapiridan gayvanili gvirabis 
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sawyis nawils gvirabis pirs uwodeben. gayvanis procesSi 

myofi gvirabis bolos, romelic samTo samuSaoebis Sedegad 

gadaadgilebas ganicdis, gvirabis sangrevi ewodeba. 

gvirabebs, romlebic sabados hyofen amosaReb velebad, 

ubnebad da blokebad, mosamzadebel gvirabebs uwodeben. 

mcire sigrZis gvirabebs, romelTac ganivkveTis didi 

farTobi aqvT, kamerebs uwodeben. sivrceSi ganlagebis 

TvalsazrisiT arCeven vertikalur, horizontalur da 

daxril gvirabebs. 

miwisqveSa gvirabebis urTierTganlageba naCvenebia 1, 2 da 

3 naxazebze. 

 

1.1. vertikaluri gvirabebi 

 

 gvirabebs, romlis mTavari RerZi vertikaluria, ewodeba 

vertikaluri gvirabi. vertikalur gvirabebs miekuTvneba: 

Wauri, brma Wauri, gezenki, Surfi (nax. 1). 

Wauri (nax. 1. 1, 2) ewodeba vertikalur gvirabs, 

romelsac aqvs uSualod gamosasvleli miwis zedapirze da 

gankuTvnilia miwisqveSa samuSaoebis momsaxurebisaTvis. 

daniSnulebis mixedviT Wauri SeiZleba iyos ZiriTadi da 

damxmare. ZiriTadi Wauri emsaxureba zedapirze margi 

wiaRiseulis amotanas. damxmare Wauris daniSnulebaa 

xalxis Cayvana-amoyvana, manqanebis, masalebis transpo-

rtireba da fuWi qanis amotana. 

 



 

 

nax. 1. vertikaluri gvirabebi; 1, 2 _ Wauri; 3 _ brma 

Wauri; 4 _ gezenki;   5 _ Surfi. 

 

brma Wauri (nax. 1.3) ewodeba vertikalur gvirabs 

romelsac uSualo gamosasvleli ara aqvs miwis zedapirze 

da emsaxureba qveda horizontze miwisqveSa samuSaoebs 

(margi wiaRiseulis amotana, ventilacia, xalxis Cayvana-

amoyvana). 

gezenki (nax. 1.4) weodeba vertikalur gvirabs, romelsac 

uSualo gamosasvleli ara aqvs miwis zedapirze da 

gankuTvnilia zeda fenidan qveviT naxSiris sakuTari wonis 

gavleniT CamoSvebisaTvis. 

Surfi (nax. 1.5) ewodeba mcire ganivkveTisa da siRrmis 

vertikalur gvirabs, romelsac gamosasvleli aqvs miwis 

zedapirze. Surfis daniSnulebaa sasargeblo namarxis Zieba. 

gamoiyeneba Saxtis ganiavebisaTvis. 
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1.2. horizontaluri gvirabebi 

 

 horizontalur gvirabebs miekuTvneba: tuneli, Stolna, 

kverSlagi, Streki, savele Streki, orti (nax. 2).  

Cveulebriv, yvela es gvirabebi zustad horizontaluri 

araa. tvirTis zidvis gaadvilebisa da wylis dinebis 

uzrunvelyofis mizniT  isini gahyavT odnavi daqanebiT 

(0,004-0,005)  

tuneli (nax. 2.1.) ewodeba horizontalur miwisqveSa 

gvirabs, romelsac aqvs ori urTierTsawinaaRmdego 

gamosasvleli miwis zedapirze da emsaxureba transportis 

miznebs, wylis gatarebas   da sxv. 

 

 

nax. 2. horizontaluri gvirabebi: 1 _ tuneli; 2 _ Stolna;  

 3 _ kverSlagi;  4 _ Streki; 5 _ savele Streki; 6 _ orti. 

 

Stolna (nax. 2.2) ewodeba horizontalur miwisqveSa 

gvirabs, romelsac aqvs erTi uSualo gamosasvleli miwis 

zedapirze. Stolnas iyeneben rogorc sadazvervo, aseve 

saeqspluatacio samuSaoebisaTvis. 
6 
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kverSlagi (nax. 2.3) ewodeba horizontalur miwisqveSa 

gvirabs, romelsac miwis zedapirze uSualo gamosasvleli 

ara aqvs da gayvanilia fuW qanSi fenis mimarTebis 

(gavrcelebis) xazisadmi raime kuTxiT. 

Streki (nax. 2.4) ewodeba horizontalur miwisqveSa 

gvirabs, romelsac miwis zedapirze uSualo gamosasvleli 

ara aqvs da gayvanilia fenis mimarTebis (gavrcelebis) xazis 

Tanxvdenilad. 

savele Streki (nax. 2.5) ewodeba horizontalur 

miwisqveSa gvirabs, romelsac miwis zedapirze uSualo 

gamosasvleli ara aqvs da gayvanilia fuW qanSi fenis 

mimarTebis (gavrcelebis) xazis Tanxvdenilad. 

orti (nax. 2.6) ewodeba horizontalur miwisqveSa gvirabs, 

romelsac miwis zedapirze uSualo gamosasvleli ara aqvs 

da gayvanilia sqel fenSi mimarTebis (gavrcelebis) 

xazisadmi raime kuTxiT 

 

1.3. daxrili gvirabebi 

 

daxrili gvirabebi gahyavT rogorc fuW qanSi, ise 

sasargeblo namarxis fenaSi. vertikaluri da 

horizontaluri gvirabebis msgavsad daxril gvirabebsac 

SeiZleba hqondeT an ar gaaCndeT uSualo gamosasvleli 

zedapirze (nax. 3). 

qanobi (nax. 3.1) ewodeba miwisqveSa daxril gvirabs, 

romelsac miwis zedapirze uSualo gamosasvleli ara aqvs, 

gayvanilia fenis daqanebis mimarTulebiT da emsaxureba 



 

tvirTis awevas qveda horizontebidan zeda horizontebze 

meqanikuri mowyobilobis saSualebiT. 

bremsbergi (nax. 3.2) ewodeba miwisqveSa daxril gvirabs, 

romelsac miwis zedapirze uSualo gamosasvleli ara aqvs, 

gaiyvaneba fenaSi misi daxris mimarTulebiT da emsaxureba 

sxvadasxva tvirTis CaSvebas zeda horizontidan qveda 

horizontebze meqanikuri mowyobilobis saSualebiT. 

Suro (nax. 3.3) ewodeba miwisqveSa daxril gvirabs, 

romelsac miwis zedapirze uSualo gamosasvleli ara aqvs 

da ZiriTadad iyeneben sasargeblo namarxisa da fuWi qanis 

zeda horizontebidan qveda horizontebze sakuTari woniT 

CamosaSvebad. 

 

nax. 3. daxrili gvirabebi; 1_ qanobi; 2 _ bremsbergi; 

3 _ Suro; 4 _ daxrili Wauri. 

 

daxrili Wauri (nax. 3, 4) ewodeba miwisqveSa daxril 

gvirabs, romelsac miwis zedapirze uSualo gamosasvleli 

aqvs da gankuTvnilia miwisqveSa samuSaoebis 

momsaxurebisaTvis. 
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2. gvirabebis ganivkveTis forma da zomebi 

 

nebismieri gvirabis gayvanis daproeqtebisas, upirveles 

yovlisa, saWiroa ganisazRvros misi ganivkveTis forma da 

zomebi (ganivkveTis farTobi). 

gvirabis ganivkveTis forma, umTavresad, damokidebulia 

qanebis fizikur-meqanikur Tvisebebsa da samagris saxeobaze. 

am ukanasknelis gansazRvra xdeba mosalodneli samTo 

wnevisa da gvirabis samsaxuris vadis mixedviT. 

gvirabgamyvani kombainiT muSaobisas gvirabis kveTis formas 

gansazRvravs kombainis mWreli organo. 

magar da mdgrad qanebSi gayvanis SemTxvevaSi gvirabi 

SeiZleba gaumagreblad iqnes datovebuli. aseTi gvirabis 

Wers aZleven TaRur formas, rac aumjobesebs misi Senaxvis 

pirobebs. TaRuri Weris mqone gaumagrebel gvirabebs 

vxvdebiT liToniani madneulis sabadoebis damuSavebis 

praqtikaSi. 

xis samagrisaTvis damaxasiaTebelia gvirabis ganivkveTis 

marTkuTxa da trapeciuli forma (nax. 4 a, b). trapeciuli 

forma ufro ekonomiuria, vinaidan uRlis naklebi malis 

gamo mcirdeba Weris wneva samagrze da gamosaRebi qanis 

moculoba. amasTanave gverdiTi samTo wnevis arsebobisas 

daxrilad dayenebul bigebs meti mdgradoba aqvT. marTkuTxa 

samagri CarCoebis dayeneba ufro iolia, iseve rogorc 

marTkuTxa konturis miReba gvirabis gayvanisas. 



 

 

nax. 4 

 

marTkuTxa da trapeciuli formis gvirabebSi iyeneben 

agreTve liTonis, asawyobi rkinabetonisa da Sereuli tipis 

samagrebs (qvis kedlebi an rkinabetonis bigebi, romlebzec 

liTonis uRlebia gadebuli). 

gvirabis ganivkveTis poligonalur formas umetesad 

iyeneben asawyobi rkinabetoniT gamagrebisas (nax. 4, g). am 

SemTxvevaSi samagri CarCoebis elementebs aqvT mcire mali, 

rac aumjobesebs maTi muSaobis pirobebs. aseTi kveTis 

gvirabebSi zogjer liTonisa da xis samagrsac xmaroben. 

qvis, betoniTa da monoliTuri rkinabetoniT gamagrebis 

dros gvirabebis ganivkveTi kamarovani formisaa (nax. 5 a) 

kedlebi am SemTxvevaSi sworxazovania (vertkaluri an 

daxrili) an mrudxazovania (nalisebri kveTi, nax. 5, b). am 

ukanasknels gverdiTi samTo wnevis arsebobisas mimarTaven. 

Tu samTo wneva gvirabis iatakidanac moqmedebs, maSin 

saWiro xdeba Sebrunebuli TaRis mowyoba, rac saTanadod 

cvlis kveTis formas (nax. 2, g). kamarovani formis kveTs 

xSirad iyeneben liToniT gamagrebisas. kveTis moxazuloba 
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SeiZleba Seicvalos samTo wnevis xasiaTis Sesabamisad 

(vertikaluri,  daxrili  an  mrudxazovani  sayrdenebi   

 

nax. 5 

 

da sxv.). aseTi kveTis gvirabebSi zogjer Sereul samagrsac 

iyeneben (liTonis kamara da rkinabetonis sayrdenebi). 

yovelmxivi da mniSvnelovani samTo wnevis arsebobisas 

gvirabis ganivkveTi wriuli formisaa (nax. 6). samagr 

masalad iyeneben betons, asawyob an monoliTur 

rkinabetons), xelovnur qvasa da liTons. 

hidroteqnikuri, sarkinigzo, saavtomobilo da 

metropolitenis gvirabebis ganivkveTi mrudxazovani 

formisaa (TaRuri, nalisebri, wriuli). 
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nax. 6 

 

gvirabis ganivkveTis zomebi unda uzrunvelyofdes mis 

sawarmoo daniSnulebas. 

saWiroa ganvsazRvroT gvirabis ganivkveTi sinaTleSi, 

SavSi da gayvanisas. ganivkveTi sinaTleSi (xiluli 

ganivkveTi) ewodeba farTobs, romelic moqceulia gvirabis 

samagris SigniT. Tu mas davumatebT samagris mier dakavebul 

saproeqto farTobs, miviRebT ganivkveTs SavSi. sasurvelia, 

rom gvirabis gayvana zustad aseTi kveTis dacviT 

warmoebdes, magram praqtikaSi mudam xdeba zedmeti qanis 

gamoReba saproeqto konturis gareT. faqtiurad miRebul am 

ganivkveTs ewodeba gvirabis gayvanis ganivkveTi. ganivkveTi 

SavSi da ganivkveTi gayvanisas erTimeorisagan rac SeiZleba 

mcired unda gansxvavdebodes; kveTis gadaWarbeba aZvirebs 

gayvanis Rirebulebas, vinaidan igi iwvevs mosangrevi da 

gamosazidi qanis moculobis gadidebasa da samagris 

amoyvanis garTulebas, xolo monoliTuri betonisa da 

rkinabetonis gamoyenebis SemTxvevaSi _ samagris sisqis 
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usargeblo gazrdas. arsebuli normebis mixedviT Warbi 

ganivkveTis sidide 5%-s ar unda aRematebodes. 

im gvirabis ganivkveTis farTobis zomebi, romlebic 

sarelso transportisaTvisaa gankuTvnili, damokidebulia 

liandagebis raodenobaze, moZrav SemadgenlobaTa 

gabaritebze (elmavali, vagoneti), xalxis gadaadgilebis 

xerxze da usafrTxoebis wesiT dadgenil minimalur 

manZilebze Semxvedr moZrav SemadgenlobaTa Soris da 

gvirabis samagrisa da moZrav Semadgenlobebs Soris  (nax. 7). 

aseTi minimaluri manZilebis mniSvnelobebi mocemulia 1-l 

cxrilSi, xalxis gasasvlelis simaRle 1800 mm-ze naklebi 

ar unda iyos. 

mosaxvevebSi minimaluri manZilebis meti mniSvnelobani 

aiReba mrudis gare mxridan. 

 

 

nax. 7 

 

rogorc me-7 naxazidan Cans, sinaTleSi gvirabis siganis 

dasadgenad moZravi Semadgenlobis gabaritul siganes unda 

davumatoT minimaluri manZilebis Sesabamisi mniSvnelobani.  
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gvirabis simaRle sinaTleSi aiReba liandagis balastis 

donidan. arsebuli normebis Tanaxmad, manZili relsis 

Tavidan Weris samagramde kontaqturi elmavlebis zidvisas 

(marTkuTxa da trapeciuli kveTis gvirabebSi) unda iyos 

2200 mm, xolo akumulatoruli elmavlebis SemTxvevaSi _ 

1900 mm. simaRlis gasagebad am manZils unda daematos 

relsisa da  Spalis  simaRle. 

 

 

nax. 8 

 

Tu xalxis gadayvana gvirabSi matarebliT xdeba an 

mowyobilia specialuri ganyofileba xalxis sasiarulod, 

maSin sakontaqto xazi yvela SemTxvevaSi daikideba Weris 

samagridan 200 mm manZilze.  

TaRuri moxazulobis mqone gvirabis simaRlis gasagebad 

saWiroa vicodeT vertikaluri kedlis simaRle da TaRis 

amaRleba (nax. 8). kedlis simaRle h, (manZili relsis 

Tavidan   TaRis  sayrdenamde)  damokidebulia  liandagebis 
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cxrili 1 

sworxazovan 

ubnebze 
mosaxvevebze 

samagris masala minimaluri manZilebi, mm 

xe, 

liToni 

qva, 

betoni 

xe, 

liToni 

qva, 

betoni 

samagrsa da moZravi 

Semadgenlobis yvelaze 

gamoSveril nawiburs 

Soris gvirabis erT 

mxareze... 

250 200 350/550 300/500 

igive, gvirabis meore 

mxares (gankuTvnilia 

xalxis sasiarulod). 

700 700 800/1000 800/1000 

igive, vagonetebis 

gadabma-gadaxsnis 

adgilebze 

orliandagian 

gvirabebSi (orive 

mxares)  

700 700 _ _ 

igive samgzavro 

SemadgenlobaSi xalxis 

Casxdomis adgilebze 

(gvirabis erT mxares, 

Semadgenlobis mTel 

sigrZeze) 

1000 1000 _ _ 

Semxvedr moZrav 

SemadgenlobaTa yvelaze 

gamoSveril nawiburebs 

Soris. . . 

200 200 570 570 

 

aodenobaze, elmavlis tipze (sakontaqto Tu 

akumulatoruli) da vagonetis tevadobaze (zomebze). 

simaRleTa mniSvnelobani sxvadasxva pirobebisaTvis 

mocemulia me-2 cxrilSi. 
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cxrili 2 

kedlis simaRle relsis 

Tavidan TaRis 

sayrdenemde 

vagonetis tevadoba 

elmavlis tipi 
liandagebis 

raodenoba 

1 2 3 4 

kontaqturi erTi 1750 1600 1600 1600 

kontaqturi ori 1600 1400 1600 1600 

akumulatoriani erTi 1450 1300 1400 1400 

akumulatoriani ori 1300 1300 1400 1400 

 

sinaTleSi kedlis sruli simaRlis misaRebad 

(balastidan TaRis sayrdenamde _ h (cxrilSi moyvanil 

mniSvnelobebs unda daematos relsisa da Spalis simaRle, 

igi 140-160 mm Seadgens). 

TaRis amaRlebis sidide  h0 damokidebulia Weris qanebis 

simagreze. Tu qanebis simagris koeficienti prof. 

protodiakonovis skaliT , maSin 3ff
30
lh =  ( l gvirabis 

siganea sinaTleSi); rodesac , TaRis amaRleba 3pf
20h l

= . 

gvirabis simaRlisa da siganis Semdeg advilia 

ganivkveTis farTobis gansazRvra analizurad an 

grafikulad. gvirabis TaRuri nawilis farTobi, rodesac 

TaRi mravalcentriania, gamoiTvleba formuliT  

xolo naxevarwriuli TaRis SemTxvevaSi . 
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TaRovani gvirabis perimetri sinaTleSi Sesabamisad iqneba 

  da . 

Tu gvirabSi zidva konveieriT xdeba, mis erT mxares 

datovebuli gamosasvlelis minimaluri sigane 0,7 m, xolo 

meore mxares _ 0,4 m. damWimav da amZrav mowyobilobebTan 

gamosasvlelis sigane TiToeul mxares 0,6 metrze naklebi 

ar unda iyos. minimaluri manZili konveieris zeda 

nawiburidan Weris simagremde 0,5 metria. 

gvirabis ganivkveTis farTobis zemoaRniSnuli wesiT 

gansazRvris Semdeg igi unda Semowmdes gasaniaveblad 

saWiro haeris gamtarobaze: haeris Wavlis moZraobis siCqare 

kverSlagSi, mTavar sazid da saventilacio StrekebSi, 

kapitalur bremsbergebsa da qanobebSi ar unda aRematebodes 

8 m/wm, xolo danarCen gvirabebSi - 6 m/wm. Tu gvirabis 

ganivkveTis farTobi am moTxovnebs ver akmayofilebs, 

aucilebelia misi saTanadod gadideba. saqme is aris, rom 

haeris Wavlis gazrdili siCqareebi moiTxovs mZlavr 

saventilacio danadgarebs, romelTa eqspluatacia did 

xarjebTan aris dakavSirebuli. amitom ufro 

mizanSewonilad Tvlian gvirabis kveTis gadidebasTan 

dakavSirebul xarjebis gawevas. 

gvirabis ganivkveTis farTobs amowmeben haeris Wavlis 

siCqareze formuliT 

                                                    (2.1) 

sadac: Q aris mocemul gvirabSi gamavali haeris  

          raodenoba, m3/wm; 
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       _ gvirabis ganivkveTis farTobi sinaTleSi, mS 2. 

           gvirabSi gamavali haeris raodenoba. 

60⋅
⋅⋅

=
N

KqAQ  

sadac A  aris wliuri amoReba, romlis gamozidva xdeba  

          mocemul  gvirabSi, t; 

        _ gvirabSi gamavali sufTa haeris raodenoba  q

            amoRebis  TiToeul tonaze, m3/wT; 

       K  _ amoRebis uTanabrobis koeficienti; 

        _ samuSao dReebis ricxvi weliwadSi. N

qvanaxSiris SaxtebSi -s mniSvneloba damokidebulia 

Saxtis airianobis kategoriaze. usafrTxoebis wesebis 

Tanaxmad, uairo da I kategoriis SaxtebisaTvis =1 m

q

q 3/wT; II 

kategoriis SaxtebisaTvis =1,25 mq 3/wT; III kategoriisaTvis 

=1,5 mq 3/wT;  zekategoriis SaxtebisaTvis ≅0,09 , sadac   

aris gamoyofili meTanis raodenoba dReRamuri amoRebis 1 

tonaze. 

q a

 

3. gvirabis gayvanis xerxebi 

 

saWiroa erTmaneTisagan gavarCioT gvirabis gayvanis 

Cveulebrivi da specialuri xerxebi.  

gvirabis gayvanis Cveulebrivi xerxebi erTmaneTisagan 

SeiZleba ama Tu im niSnis mixedviT ganvasxvaoT. 

qanis mongrevis saSualebaTa mixedviT unda gavarCioT 

gayvana burRva-afeTqebiT, gvirabgamyvani kombainebiTa da 

meqanikuri instrumentebiT. vxvdebiT agreTve burRva-
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afeTqebisa da meqanikuri instrumentebis erTobliv 

gamoyenebas. 

sangrevSi arsebuli qanebis mixedviT arCeven gvirabis 

gayvanas erTgvarovan magar qanebSi, erTgvarovan rbil 

qanebsa da araerTgvarovan  qanebSi. erTgvarovan magar 

qanebSi gvirabis gayvanis damaxasiaTebel magaliTs 

warmoadgens kverSlagis gayvana; Tu Streki ganlagebulia 

naxSiris sqel fenSi _ gveqneba gayvanis SemTxveva 

erTgvarovan rbil qanebSi, xolo Tu Streki gasdevs 

naxSiris Txel fenas, rodesac sangrevSi warmodgenilia 

rogorc rbili (naxSiri), ise magari qani (fuWi qani), 

miviRebT araerTgvarovan qanebSi gayvanas. 

asxvaveben agreTve gvirabis gayvanas mTliani sangreviTa 

da safexurovani sangreviT. pirvel SemTxvevaSi sangrevi 

erT sibrtyes warmnoadgens da misi damuSaveba gvirabis 

ganivkveTis mTel farTobze erTdroulad warmoebs. meore 

SemTxevaSi sangrevi iyofa or an met nawilad (safexurad), 

romlebSic qanis gamoReba damoukideblad xdeba. safexurebs 

SeiZleba mieces rogorc Tarazuli, ise  vertikaluri 

mdebareoba. safexurovani sangreviT muSaobas mimarTaven 

erTgvarovan qanebSi didi ganivkveTis mqone gvirabebis 

gayvanis dros; aseve muSaoben araerTgvarovan qanebSi 

gvirabis gayvanisas. 

mizanSewonilad unda CaiTvalos Tarazuli da daxrili 

gvirabebis gayvanis sami ZiriTadi SemTxvevis garCeva: 

1. gayvana erTgvarovan qanebSi burRva-afeTqebis 

saSualebiT; 
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2. gayvana erTgvarovan qanebSi manqanuri mongrevis 

saSualebiT. 

3. gayvana araerTgvarovan qanebSi. 

gvirabebis gayvanis aRniSnuli sqemebi erTmaneTisagan 

arsebiTad gansxvavdeba muSaobis organizaciisa da sawarmoo 

procesebis mixedviT. 

 

 

4. zogadi cnobebi muSaobis organizaciis 

Sesaxeb 

 

gvirabis gasayvanad saWiroa qanis mongreva misi 

ganivkveTis konturis SigniT (SavSi), mongreuli qanis 

mocileba sangrevidan da amis Sedegad miRebuli siRruis 

SenarCuneba, rasac samagris dadgmiT aRweven. am mTavari 

operaciebis Sesruleba SesaZlebeia sxvadasxva teqnikuri 

saSualebebiT, rac arsebiT gavlenas axdens muSaobis 

organizaciis xasiaTze. 

qanis afeTqebiT mongrevis SemTxvevaSi gvirabgasayvani 

samuSaoebisaTvis damaxasiaTebelia cikluroba. 

gvirabgasayvani cikli ewodeba im sawarmoo operaciebis 

erTobliobas, romelTa Sesrulebac saWiroa gvirabis 

sangrevis gansazRvrul manZilze gadaadgilebisaTvis drois 

garkveul monakveTSi. gvirabgasayvani ciklis ZiriTadi 

parametrebia misi xangrZlivoba da sangrevis gadaadgilebis 

manZili (winwaweva). 
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gvirabgasayvan ciklSi unda gavarCioT ZiriTadi da 

damxmare operaciebi. afeTqebiT muSaobisas ZiriTadi 

operaciebia: Spurebis burRva, Spurebis damuxtva da 

afeTqeba, sangrevis ganiaveba, qanis datvirTva da samagris 

dadgma. ZiriTadi operaciebi garkveuli TanmimdevrobiT 

sruldeba. xandaxan mimarTaven zogierTi maTganis 

nawilobriv an srul SeTavsebas. magaliTad, SesaZlebelia, 

ar davucadoT qanis mTlianad datvirTvas da daviwyoT 

burRva sangrevis im nawilSi, romelic ukve aRaraa 

dafaruli mongreuli qaniT (nawilobrivi SeTavseba). xSirad 

samagris dadgma xdeba Spurebis burRvasTan erTad (sruli 

SeTavseba). Spurebis damuxtva-afeTqebasa da sangrevis 

ganiavebasTan, rasakvirvelia, sxva araviTari operaciis 

SeTavseba ar SeiZleba. 

damxmare operaciaTa ricxvs ekuTvnis datvirTuli qanis 

gazidva gvirabidan, saventilacio da kumSuli haeris 

milebisa da kabelebis wazrda, liandagis dageba, wylis 

sadeni arxis mowyoba da sxv. damxmare operaciebi, rogorc 

wesi, drois mixedviT romelime ZiriTad operaciasTan arian 

SeTavsebuli, amitom maT ciklis xangrZlivobaze gavlena 

ara aqvT. 

erTi samuSao ciklis Sesrulebis Sedegad sangrevis 

winwawevis sidide ganisazRvreba Spurebis siRrmiT. is, Tavis 

mxriv, dakavSirebulia mraval sawarmoo da organizaciul 

faqtorTan. 

samuSao ciklis xangrZlivoba damokidebulia 

gvirabgasayvani samuSaoebis meqanizaciis doneze, gvirabis 
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ganivkveTis farTobze erTdroulad momuSave 

gvirabgamyvanTa raodenobaze, Spurebis siRrmesa da ricxvze 

da sxv. ciklis xangrZlivoba da sangrevis winwaweva 

erTmaneTze damokidebuli sidideebia. praqtikaSi 

sasurvelad Tvlian dRe-Ramis ganmavlobaSi ciklebis 

sruli ricxvis Sesrulebas; umjobesia muSaobis iseTi 

organizacia, rodesac ciklis Sesrulebas samuSao cvlebis 

sruli ricxvi esaWiroeba an erT samuSao ciklSi ciklTa 

sruli ricxvi mTavrdeba. 

samuaoTa organizaciis srulad gansxvavebuli saxe 

gvaqvs gvirabgamyvani kombainebiT muSaobisas: am dros yvela 

ZiriTadi operacia, rogoricaa qanis mongreva, misi 

datvirTva da samagris amoyvana, erTdroulad da 

ganuwyvetliv warmoebs. sxvagvarad rom vTqvaT, gvirabis 

gayvanis samuSaoebi am SemTxvevaSi nakadurobiT xasiaTdeba. 

gvirabgasayvan samuSaoTa meqanizaciis saTanado 

SerCevisa da mizanSewonili organizaciisaTvis winaswar 

unda vicodeT gvirabis gayvanis saWiro siCqare, rac mis 

daniSnulebazea damokidebuli. 

 

 

5. burRva-afeTqebiTi samuSaoebis parametrebi 

5.1. ZiriTadi moTxovnebi 

 

qanis afeTqebiT Tarazuli gvirabebis gayvana yvelaze 

ufro gavrcelebuli xerxia. samTo mrewvelobaSi gvirabebis 

90%-ze meti misi saSualebiT gahyavT. magar da saSualo 
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simagris qanebSi gvirabis gayvana aucileblad moiTxovs 

burRva-afeTqebiTi samuSaoebis warmoebas; mas xSirad 

mimarTaven rbil qanebSi (qvanaxSiri, Tixa) gvirabis gayvanis 

SemTxvevaSic. 

gvirabis sangrevis afeTqebisas saWiroa Semdegi 

pirobebis Sesruleba: 

1. gvirabis saproeqto kveTis dacva. arsebuli 

normativiT kveTis nameti ar unda aRematebodes 3-5%-s. 

praqtikaSi es normativi xSirad irRveva da kveTis nameti 

zogjer 12-15%-s aRwevs, rac mniSvnelovnad aZvirebs gayvanis 

Rirebulebas. 

2. qanis Tanabari da zomieri damsxvreva. qanis natexebis 

zoma xelsayreli unda iyos mtvirTavi manqanis 

muSaobisaTvis. didi lodebis arseboba aferxebs manqanis 

normalur muSaobas da zogjer qmnis damatebiTi 

damsxvrevis saSiSroebas. qanis zedmetad daqucmaceba ki 

muxtis gadametebul sidideze migviTiTebs. 

3. Spuris sigrZis maqsimaluri gamoyeneba. rac metia 

Spuris aufeTqebuli nawilis sigrZe (e.w. Wiqebis sigrZe), miT 

metad izrdeba gvirabis gayvanis TiToeul metrze saburRi 

samuSaoebis moculoba. 

4. sangrevis swori zedapiris miReba. winaaRmdeg 

SemTxvevaSi Zneldeba Spurebis burRva. 

5. afeTqebuli qanis minimaluri gatyorcna, rac 

xelsayrelia mtvirTavi manqanis muSaobisaTvis da Tavidan 

gvacilebs samagris dazianebis safrTxes. 
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5.2. feTqebadi nivTierebani da afeTqebis xerxebi 

 

samTo mrewvelobaSi ZiriTadad iyeneben amoniumis 

gvarjilian feTqebad nivTierebebs, rogorebicaa: amonitebi, 

amonalebi, detonitebi (nitroglicerinis mcire 

SemcvelobiT), igdanitebi da sxv. maTi gamoSveba xdeba 

rogorc vaznebis, ise dauvaznavi saxiT (sast 9073-64). 

vaznebis diametria 24, 28, 32, 36 da 45 mm. sxva tipis 

feTqebadi nivTierebebis gamoyeneba amJamad mniSvnelovnadaa 

SezRuduli.  amaTgan gvirabebis gayvanisas zogjer xmaroben 

62%-ian Znelgasayin dinamits (magar da blant qanebSi, 

romelTac didi wyalsiuxve axasiaTebT). 

mocemuli feTqebadi nivTierebebidan АП-4ЖВ, АП-5ЖВ da 

ВП-4 amonitebi gamoiyeneba mxolod fuWi qanebis 

mosangrevad; xolo ПЖВ-20 amonits xmaroben rogorc fuW 

qanebSi, ise naxSirSi. es ukanaskneli, amJamad, ufro metad 

gavrcelebulia mtvrisa da airis mxriv saSiS SaxtebSi. 

am bolo dros SemuSavebulia mcveli feTqebadi 

nivTierebebis axali tipebi, rogoricaa: ugleniti, miporiti 

da noviniti. 

Tarazuli gvirabebis gayvanisas airisa da mtvris mxriv 

usafrTxo maRaroebSi iyeneben Spurebis afeTqebis samive 

xerxs cecxlurs, eleqtruli da sadetonacio zonaris 

saSualebiT. airis da mtvris mxriv saSiS maRaroebSi ki 

daiSveba mxolod eleqtruli afeTqebis xerxi. 
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cecxluri afeTqebisaTvis iyeneben kafsul-detonatorebs 

#8A tyviis azidiani, aluminis masriT; #8М _ mgrgvinavi 

vercxlis wylisa, spilenZis masriT;  #8C _ mgrgvinavi 

vercxliswylisa,  foladis masriT da #8Б _ mgrgvinavi 

vercxliswylisa, qaRaldis garsiT. am ukanasknelis xmareba 

SeiZleba mxolod mSral sangrevebSi. 

cecxlgamtari zonari mzaddeba sami saxis: 

asfaltirebuli (ОША) mSral da nestian sangrevebSi 

samuSaod, ormagad asfaltirebuli (ОШДА) _ svel 

sangrevebSi gamosayeneblad da poliqlorovani, anu 

plastikatiani zonari (ОШП), romelsac wylian sangrevebSi 

iyeneben. 

zonrebis asanTebad gamoyeneba hpova sxvadasxva saxis 

amnTebebma. calkeuli zonrebis eleqtroamnTebis ЭЗП - ОШ - Б 

gamoyeneba mizanSewonilia Spurebis mcire raodenobis 

SemTxvevaSi. jgufuri anTebisaTvis gankuTvnilia amnTebi 

vazna ЭЗП-Б. igi mzaddeba xuTi kalibris (#1 _ 

erTdroulad SeiZleba moukidos 7 zonari, #2-8-dan 12-mde, 

#3-13-dan 19-mde, #4-20-dan 27-mde, #5-28-dan 37-mde zonari). 

amnTebi vazna ЗП-Б gamodis amave kalibris, mxolod TviT 

vaznis mokideba cecxlgamtari zonaris naWriT xdeba. 

amJamad yvelaze ufro gavrcelebulia eleqtruli 

afeTqebis xerxi. eleqtrodetonatorebi mzaddeba myisiuri 

(ЭДМД), mcire dayovnebuli (ЭДКЗ) da dayovnebuli 

moqmedebis (ЭДЗД). es ukanaskneli gankuTvnilia umTavresad 

airisa da mtvris mxriv usafrTxo maRaroebisaTvis. 
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dayovnebuli moqmedebis eleqtrodetonatorebi mzaddeba 

sxvadasxva intervaliT (0,5; 0,75; 1,0; 1,5; 2,0; 4,0; 6,0; 8,0; 10,0; 

sekundi). mcired dayovnebuli detonatorebis intervalebia 

25; 50; 75; 100; 150 da 250 milisekundi. eleqtrodetonatorebi 

mxolod liTonis masrebSi mzaddeba. maT axasiaTebs 

wyalmedegoba. 

muxtebis eleqtroafeTqeba xdeba specialuri 

asafeTqebeli manqanebiTa da mowyobilobebiT an ganaTebisa 

da Zaluri qselis saSualebiT. 

sadetonacio zonriT afeTqebam farTo gamoyeneba hpova 

msxvili masStabis samuSaoebis warmoebisas (saWaburRile da 

kameruli muxtebi). am xerxs zogjer gvirabebis gayvanis 

drosac mimarTaven. 

amJamad CvenSi mzaddeba sadetonacio zonari tenis 

gulaTi, romlis detonaciis siCqare aRwevs 6500 m/wm (marka 

ДШ). misi gamoyeneba dasaSvebia mxolod airisa da mtvris 

mxriv usafrTxo maRaroebSi. amJamad Semowmebas gadis ДШП-1 

და ДШП-2 markis sadetonacio zonrebi, romelTac aqvT 

mcveli Tvisebebi. 

 

5.3. muxtis sidide, Spurebis diametri, siRrme da 

ricxvi, Spurebis ganlageba sangrevSi, muxtis 

 konstruqcia 

 

gvirabebis gayvanis dros burRva-afeTqebiTi samuSaoebis 

erT-erT mTavar parametrs muxtis sidide warmoadgens. mis 



 

swor gansazRvraze mniSvnelovnadaa damokidebuli 

sasurveli sawarmoo Sedegebis miReba. 

sangrevis asafeTqeblad saWiro muxtis Q sidide 

iangariSeba formuliT 

                    ην ⋅⋅⋅=⋅= lsqqQ ,                     (5.1) 

sadac:  aris feTqebadi nivTierebis xarji qanis   q

  moculobis erTeulze masivSi (kg/m3), anu kuTri xarji; 

ν  _ asafeTqebeli qanis moculoba, m2; 

s  _ gvirabis sangrevis farTobi, m2; 

l _ Spurebis  sigrZe,  m  (gvirabis  RerZis  

   mimarTulebiT); 

η  _ Spuris gamoyenebis koeficienti (Spuris  

            afeTqebuli sigrZis Sefardeba mTel sigrZesTan,  

            η =0,8÷1,0) 

muxtis sididis gaangariSebisas mTavar siZneles 

feTqebadi nivTierebis kuTri xarjis gansazRvra 

warmoadgens. igi damokidebulia qanis fizikur-meqanikur 

Tvisebebze, sangrevis farTobze, Spurebis siRrmeze, 

feTqebadi nivTierebis muSaobis unarze da sxv. 

prof. n. pokrovski mizanSewonilad Tvlis kuTri xarjis 

saangariSod Semdegi gamosaxulebiT sargeblobas: 

                       vekqq ⋅⋅⋅= 1 ,                      (5.2) 

sadac:  aris etalonuri feTqebadi nivTierebis kuTri 

xarji standartuli pirobebisaTvis, rac 

damokidebulia mxolod qanis simagreze; etalonad 

miRebulia 62%-iani dinamiti (cxrili 3); 

1q

k  _ qanis struqturis koeficienti (cxrili 4); 
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e  _ feTqebadi nivTierebis muSaobis unaris  

     koeficienti (cxrili 5); 

v  _ asafeTqebeli qanis daxSulobis koeficienti; igi 

iTvaliswinebs masividan qanis mocilebis 

siZneles gvirabis ganivkveTis sididesTan da 

sangrevis gaSiSvlebul sibrtyeTa raodenobasTan 

dakavSirebiT. 

cxrili 3 

qanis simagris koeficienti 

protodiakonovis klasifikaciiT 

kuTri xarji 62%-iani 

dinamitisaTvis, kg/m3

1 2 

15÷20 1,2÷1,5 

10÷15 1,0÷1,1 

0,7÷0,8 8 

4÷6 0,4÷0,6 

2÷3 0,2÷0,3 

2 0,15 

 

cxrili 4 

qanebis daxasiaTeba 

struqturis 

koeficienti, 

K 

blanti, drekadi, forovani 2 

dislocirebuli, araswori wolviTa da 

wvrili napralianobiT 
1,4 

fiqaliseburi ganlagebiTa da cvladi 

simagriT; Spurebis mimarTulebisadmi 

marTobuli dafenebiT 

1,3 
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cxrili 5 

vaznis diametri 32 36 40 45 

koeficienti 1,0 0,64 0,88 0,85 

 

praqtikuli monacemebis analizis safuZvelze prof. 

pokrovski iZleva empiriul formulas daxSulobis 

koeficientis saangariSod erTi gaSiSvlebuli sibrtyis 

SemTxvevaSi 

                        
S

V 5,6
=                        (5.3) 

rogorc am formulidan Cans, sangrevis farTobis 

gazrdiT kuTri xarjis mniSvneloba mcirdeba. saqme imaSia, 

rom afeTqebis energiis nawili ixarjeba konturze 

(perimetrze) qanebis SeWidulobis Zalebis gadalaxvaze; 

perimetris Sefardeba gvirabis ganivkveTis farTobTan ki 

(e.i. perimetris gavlena) mcirdeba am ukanasknelis 

gazrdisas. kveTis gazrdas 18 m2-ze zeviT aRar aqvs gavlena 

kuTri xarjis sidideze da am SemTxvevaSi Tvlian, rom V =1. 

ori gaSiSvlebuli sibrtyis arsebobisas V =1,2÷1,5. 

Spuris diametri praqtikulad damokidebulia feTqebadi 

nivTierebis diametrze. RreCo, romelic vaznebsa da Spuris 

kedels Soris miiReba, ar unda qmnides e.w. `arxis efeqtis~ 

warmoSobis saSiSroebas (Spuris kedlebsa da vaznebs Soris 

arsebul sivrceSi vrceldeba dartymiTi talRa, romlis 

siCqare SesaZloa muxtis detonaciis siCqares aRematebodes. 
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amis gamo detonaciis talRis win vRebulobT muxtis Zlier 

SekumSvas, ramac SeiZleba feTqebadi reaqciis Caqroba 

gamoiwvios). damuxtvis moxerxebulobisaTvis saboloo 

diametri vaznis diametrze 2-4 mm-iT meti unda iyos. 

zogierTi monacemis mixedviT RreCos maqsimalurad 

dasaSvebi sidide vaznis diametris 10-15%-s Seadgens. 

samrewvelo feTqebadi nivTierebis arsebuli 

asortimentis mixedviT vaznis standartuli diametria 36 mm 

(Spuris d=40 mm) da diddiametriani vaznebi _ 40-50 mm 

(Spuris diametri Sesabamisad   30-36 da 45-60 mm). 

Spuris siRrme. Spurebis siRrmis gansazRvrisas saWiroa 

gaviTvaliswinoT rogorc muSaobis organizaciuli mxare, 

ise qanis burRvis, afeTqebisa da datvirTvis efeqturoba. 

Spurebis siRrmesTan dakavSirebulia ZiriTadi sawarmoo 

procesebis Sromatevadoba da amitom gvirabis gayvanis 

siCqarec. 

Spuris optimaluri sigrZis  gansazRvrisas yuradReba 

unda mieqces sangrevis afeTqebis xarisxs. Spurebis siRrmis 

gazrda 3,0 metramde ar iwvevs gvirabis konturis dacvis 

sizustis SesamCnev gauaresebas. ufro meti siRrmis dros ki 

vRebulobT qanis mniSvnelovan mongrevas saproeqto 

konturis farglebs gareT. 

prof. pokrovskis monacemebis Tanaxmad, saSualo da 

didi simagris qanebSi gvirabis gayvanisas, Tanamedrove 

teqnikisa da samuSaoTa organizaciis pirobebSi, minimalur 

Sromatevadobas uzrunvelyofs Spurebis siRrme 2,2-3,2 

metris farglebSi. 



 

gvirabis gayvanis praqtikaSi 2,5 metrze ufro meti 

siRrmis Spurebs Rrma Spurebs uwodeben; saSualod 

Spurebis siRrmea     1,5-2,5 m, xolo mokle Spurebis siRrme 

1,5 metrze naklebia. 

Spurebis ricxvi. sangrevis afeTqebis Sedegad qanis 

Tanabari damsxvreva da gvirabis saproeqto konturis zusti 

dacva mniSvnelovnad aris damokidebuli Spurebis ricxvis 

swor SerCevaze. 

Spurebis ricxvi ZiriTadad damokidebulia sangrevis 

farTobze, muxtis sididesa da Spuris diametrze. 

Spurebis ricxvis saangariSo analizuri formulebidan 

gavrceleba pova n. pokrovskis formulam, romelic Semdegi 

msjelobis safuZvelze miiReba. 

sangrevis asafeTqeblad saWiro muxtis sidide 

lSqQ ⋅⋅= , 

meore mxriv SegviZlia davweroT 

α⋅⋅= lNQ , 

sadac: aris Spuris ricxvi mTel sangrevze; N

        _ Spuris sigrZe, m; l

      α _ Spuris erT grZiv metrze mosuli feTqebadi  

           nivTierebis raodenoba, kg. 

am gamosaxulebaTa marjvena nawilebis gatolebiT 

miviRebT 

                        
α

SqN ⋅
=                       (5.4) 

Spuris erT grZiv metrze mosuli feTqebadi nivTierebis 

raodenoba 
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                       δπα ⋅
⋅

=
4

2da ,                  (5.5) 

sadac  aris Spuris gavsebis koeficienti; a

       _ Spuris (vaznis) diametri, mm; d

      _ feTqebadi nivTierebis moculobiTi wona, kg/mδ 3. 

Spuris gavsebis koeficienti ewodeba muxtis sigrZis 

Sefardebas Spuris sigrZesTan. `usafrTxoebis erTiani 

wesebis~ Tanaxmad, airis da mtvris mxriv saSiS maRaroebSi 

-s mniSvneloba, Tu Spuris siRrme 0,9 metrze naklebia, ar 

unda aRematebodes 0,5-s, xolo ufro Rrma SpurebSi es 

koeficienti SeiZleba gavzardoT 0,67-mde. arasaSiS 

maRaroebSi -s mniSvneloba usafrTxoebis wesebiT ar aris 

SezRuduli. praqtikaSi cdiloben gamoiyenon maqsimalurad 

SesaZlebeli gavseba (feTqebadi nivTierebis racionaluri 

xarjvis farglebSi). Cveulebriv, =0,6-0,8. rac ufro magaria 

qani, gavsebis koeficientis sididec meti aiReba. 

a

a

a

Spurebis ganawileba gvirabis sangrevSi. Spurebis 

ricxvis gansazRvris Semdeg saWiroa Sedges maTi sangrevSi 

ganawilebis sqema. Spurebis ganawileba da maTi afeTqebis 

garkveuli Tanmimdevroba unda uzrunvelyofdes qanis 

zomier da Tanabar damsxvrevas da gvirabis ganivkveTis 

konturis zust dacvas. 

daniSnulebis mixedviT Spurebi SeiZleba daiyos sam 

ZiriTad jgufad: sayelavi, momngrevi da sakonturo. 

sayelavi Spurebis afeTqebis Sedegad sangrevSi 

damatebiTi gaSiSvlebuli sibrtye iqmneba, rac aumjobesebs 

danarCeni Spurebis muSaobis pirobebs, e.i. aadvilebs qanis 
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ZiriTadi masis mongrevas. sayelavi Spurebis sigrZe, 

Cveulebriv, danarCenze 0,2-0,3 metriT meti aiReba. 

momngrevi Spurebis saSualebiT xdeba qanis umetesi 

nawilis mongreva didi kveTis mqone gvirabebSi (S>10÷12 m2). 

rodesac gvirabis kveTi mcirea (S<6<÷7 m2), maSin SeiZleba 

momngrevi Spurebi erTdroulad sakonturo Spurebis 

rolsac asrulebdes. 

sakonturo Spurebis daniSnulebaa gvirabis 

ganivkveTisaTvis proeqtiT gaTvaliswinebuli konturis 

micema. isini, Cveulebriv, sul bolo feTqdeba. magar da 

monoliTur qanebSi gvirabis gayvanisas sakonturo Spurebis 

boloebi proeqtiT gansazRvruli konturis gareT gadis 10-

25 santimetris manZilze (gaTvaliswinebulia e.w. `Wiqebis~, 

Spuris aufeTqebeli boloebis miReba). saSualoze naklebi 

simagris an didi napralianobis mqone qanebis SemTxvevaSi ki 

aseTi Spurebis boloebi ar aRweven kveTis konturs (10-15 

sm). amiT Tavidan icileben qanis gadametebul mongrevas. 

me-9 naxazze mocemulia 

Spurebis ganawilebis SesaZle-

beli sqema (1-7 sayelavi Spurebi, 

8-28, 31, 38, 39, 49 momngrevi 

Spurebi,   29-30-32-37, 40-48, 50-55 _ 

sakonturo Spurebi). 
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sayelavi Spurebis yvela 

arsebuli sqema SeiZleba daiyos 

or ZiriTad jgufad: 1. sayelavi 

Spurebi, romlebic daxrilia 

   nax. 9



 

gvirabis grZivi RerZis mimarT (daxrili yelebi) da 2. 

sayelavi Spurebi, romlebic gvirabis grZivi RerZis 

paraleluria (pirdapiri yelebi). 

daxrili yelebis ricxvs ekuTvnis: centraluri 

piramiduli yeli, vertikaluri soluri yeli, Tarazuli 

soluri yeli, zeda yeli, qveda yeli, `makratela~ yeli, 

maraoseburi yeli (daxril yelebs zogi avtori   

gamomTxrel yelebs uwodebs, xolo pirdapir yelebs _ 

damangrevels). 

centraluri piramiduli yeli (nax. 10, a) warmoiqmneba 

gvirabis centrSi gaburRuli daxrili Spurebis afeTqebis 

Sedegad. mas xmaroben magar, monoliTur qanebSi (gvirabis 

kveTi S>4 m2). 

 

 

nax. 10 
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vertikaluri soluri yeli (nax. 10, g) miiReba sangrevis 

vertikaluri RerZis simetriulad ganlagebuli Spurebis 

afeTqebiT. am saxis yels, amJamad, yvelaze meti gamoyeneba 

aqvs burRvis siadvilisa da qanis afeTqebis kargi efeqtis 

gamo. misi gamoyeneba mizanSewonilad iTvleba rogorc 

erTgvarovan, ise vertikaluri Sreulobis da napralianobis 

mqone qanebSi. 

Tarazuli soluri yeli (nax. 10, b) gamoiyeneba 

erTgvarovan qanebSi, gvirabis mcire siganis dros. misi 

gamoyeneba mizanSewonilia Tarazuli Sreulobis qanebSi da 

napralebis sibrtyis Tarazuli ganlagebis SemTxvevaSi. 

prizmatuli yeli warmoiqmneba erTmaneTTan axlos 

mdebare paraleluri Spurebis afeTqebiT, romlebic 

sangrevis sibrtyis marTobuladaa gaburRili. centraluri 

Spuri qmnis mxolod damatebiT gaSiSvlebul zedapirs da 

ar imuxteba. manZili centralur da damuxtul sayelav 

Spurebs Soris 10-25 santimetrs Seadgens. 

muxtis konstruqcia. SpurSi feTqebadi nivTierebis 

ganlagebis saxe, dartymiTi vaznis mdebareoba da dacobis 

gvareoba muxtis konstruqciis ZiriTadi elementebia, 

romelTac garkveuli gavlena aqvT gvirabis sangrevis 

afeTqebis efeqtze. 

usafrTxoebis savaldebulo wesebis Tanaxmad, 

damrtymeli vazna unda moTavsdes Spuris piridan pirvel 

adgilze. am SemTxvevaSi detonaciis talRa vrceldeba qanis 

masivisaken. Sebrunebuli mimarTulebiT inicireba, rasac 
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damrtymeli vaznis Spuris ZirSi moTavsebiT miviRebT 

uaryofilia im mosazrebiT, rom am dros SesaZlebelia 

maRaltemperaturiani airebis meti raodenobiT gatyorcna 

gvirabSi, rac meTanis an mtvris afeTqebis safrTxes qmnis. 

Sebrunebuli inicirebisas ufro gaZnelebulia muxtis 

mtyunebis likvidacia da iqmneba `WiqebSi~ damrtymeli 

vaznis CarCenis saSiSroeba. 

afeTqebis efeqtze arsebiTi gavlena aqvs dacobis 

xarisxs. dacobis daniSnulebaa afeTqebis airebis garemoze 

zemoqmedebis gaxangrZliveba da amis Sedegad afeTqebis 

energiis ufro sruli gamoyeneba. dacobis sigrZe, 

Cveulebriv, Spuris sigrZis 1/3-dan 1/2-mde aiReba. 

 

 

6. Spurebis burRva, damuxtva, afeTqeba da 

gvirabis ganiaveba 

6.1. saburRi manqanebi da danadgarebi 

 

Spurebis burRva warmoebs pnevmaturi an eleqtruli 

saburRi manqanebiT. burRvis reJimi SeiZleba iyos 

dartymiTi, brunviTi an brunva-dartymiTi. eleqtruli 

manqanebi mxolod brunviT reJimze muSaobs. pnevmaturi 

manqanebi ki mzaddeba romelime nebismier reJimze samuSaod. 

saburRi manqanis tipis SerCeva ZiriTadad damokidebulia 

qanis simagreze. 
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Tu qanis simagris koeficienti protodiakonovis skalis 

mixedviT 8-s ar aRemateba, mizanSewonilia eleqtruli 

manqanebiT burRva. 

qvanaxSirisa da sxva rbili qanebis saburRad (f>4) 

iyeneben xelis eleqtroburRs. xeliT muSaoba SesaZlebelia 

maSin, Tu saWiro RerZuli Zalva burRvaze ar aRemateba 30 

kg-s. ufro meti Zalvis ganviTareba muSas advilad Rlis da 

burRvis siCqarec ecema, amitom SemuSavebulia xelis 

eleqtroburRebis iseTi tipebic, romelTac msubuqi 

sayenebel-mimwodebeli mowyobiloba gaaCniaT, aseTi tipis 

manqanebs iZulebiTi miwodebis mqone eleqtroburRebi 

ewodeba. 

yvela xelis eleqtroburRi mzaddeba feTqeba-usafrTxo 

garsacmiT, rac iZleva maTi gamoyenebis saSualebas airisa 

da mtvris mxriv saSiS maRaroebSi. 

ufro magar qanebSi samuSaod (f=3÷8) xmaroben svetian 

eleqtroburRebs. 

brunviTi burRvis efeqturoba mniSvnelovnadaa 

damokidebuli muSa instrumentze, kerZod, saWrisis 

konstruqciaze da misi Sesrulebis xarisxze. brunviTi 

burRvisaTvis umTavresad iyeneben orfrTian saWrisebs, 

romlebic aRWurvilia magari Senadnobis firfitebiT (ВК-8 

da ВК-4В). 

brunviTi burRvis efeqturi warmoebisaTvis saWiroa 

saburRi Stangebis saTanado SerCeva. mSrali burRvis dros 

gamoiyeneba spiraluri Stangebi. spiralis biji da siRrme 

iseTi unda iyos, rom advilad moxdes naburRi qanis gareT 
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gamotana, misi damatebiTi daqucmacebis gareSe. amitom rbil 

qanebSi, rodesac burRvis siCqare mniSvnelovania, unda 

aviRoT ufro didi bijis da Rrma spiralebis mqone 

Stangebi, xolo magar qanebSi burRvisas spiralis biji da 

siRrme mcire unda iyos. 

sveli brunviTi burRvis dros iyeneben eqvskuTxa an 

mravalkveTiani saburRi foladisagan damzadebul Stangebs, 

romelTac aqvT centraluri arxi. miRebulia gverdiTi 

gamorecxva, Stangaze dacmuli specialuri quros 

saSualebiT. 

dartymiT principze momuSave saburRi manqanebi (saburRi 

CaquCebi) gankuTvnilia, umTavresad, magar da Zlier magar 

qanebSi samuSaod (f>8), sadac brunviTi burRvis gamoyeneba 

SeuZlebeli xdeba. Tarazuli da daxrili gvirabebis 

gayvanisas farTod gavrcelda saSualo da mZime wonis 

xelis saburRi CaquCebi. romlebic muSaobis dros 

pnevmosayrdenebze idgmeba. 

ПР-19 da ПР-22 gankuTvnilia nebismieri simagris qanebSi 

samuSaod (sadac SesaZlebelia dartymiTi burRvis 

gamoyeneba). maT aqvT antivibraciuli mowyobiloba. 

saburRi CarCoebi ПР-18,  ПР-24ЛУ  da ПР-24ЛУБ 

mizanSewonilia gamoviyenoT saSualo da didi simagris 

mqone qanebSi. am manqanebs aqvT analogiuri konstruqcia. 

ZiriTadi gansxvaveba Spuris gamosarecx mowyobilobaSia 

(pirvel or manqanaSi centraluri gamorecxvaa, xolo 

mesameSi _ gverdiTi). 
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svetiani saburRi CaquCebidan umetesi gamoyeneba hpova 

КЦМ-4 da КС-50 tipis manqanebma. maTi saSualebiT SeiZleba 

vburRoT magari da Zlieri qanebi; Spuris SesaZlo diametri 

40-85 milimetria, xolo maqsimaluri siRrme _ 12 metria. es 

manqanebi SeiZleba moTavsdes calke svetze (ВК-80) an 

saburR urikaze. 

КЦМ-4 da КC-50 CaquCebis nacvlad dawyebulia gaumjobese-

buli konstruqciis mqone svetiani CaquCebis gamoSveba (ПК-3, 

ПК-5, ПК-9), maT Soris ПК-3 gankuTvnilia Tarazuli 

gvirabebis gayvanisaTvis (Spuris diametri 46-52 mm-ia, 

maqsimaluri siRrme _ 6 m). igi dakompleqtebulia xraxniani, 

jaWviani an dguSiani avtomimwodeblebiT. 

samTo mrewvelobisa da saxalxo meurneobis sxva 

dargebis swrafma ganviTarebam aucilebeli gaxada 

gvirabebis gayvanis tempebis mniSvnelovani gazrda, ramac, 

Tavis mxriv, gamoiwvia saburRi samuSaoebis 

mwarmoeblurobis Semdgomi amaRlebis aucilebloba. 

Spurebis burRvis saWiro efeqturobis misaRwevad 

gamoyenebuli unda iqnes didi simZlavris mqone mZime wonis 

manqanebi, romelTa eqspluatacia martivi dasayenebeli 

mowyobilobebis gamoyenebiT SeuZlebelia. amitom Seiqmna 

saburRi danadgarebi, romlebic rogorc burRvis procesis, 

ise sxva damxmare samuSaoebis sruli meqanizaciis 

saSualebas iZlevian.  

saburRi danadgarebi SesaZleblobas iZleva gamoviyenoT 

burRvis brunva-dartymiTi reJimi. aseT xerxs gaaCnia 



 

rogorc brunviTi, ise dartymiTi burRvis upiratesobani da 

igi mwarmoeblurobis SesamCnevi gazrdis saSualebas iZleva. 

 

 

nax. 11 

 

saburRi danadgari БУ-1 (nax. 11) gankuTvnilia Tarazuli 

gvirabebis gasayvanad (gvirabis kveTi 7-20 m2, qanebis 

simagris koeficienti <16). igi aRWurvilia brunva-

dartymiTi moqmedebis erTi saburRi manqaniT 1 (Tavisi 

avtomimwodebliT), manipulatoriT 2 da marTvis pultiT 3. 

danadgari damontaJebulia urikaze 4, romelic liandagze 

gadaadgildeba. burRvis procesSi urika specialuri 

CamWerebiT relsebze magrdeba da pnevmaturi domkratebis 

saSualebiT gvirabSi iWeqeba. 

f

saburRi danadgari СБУ-2м (nax. 12) БУ-1-sagan imiT 

gansxvavdeba, rom erTis nacvlad aqvs ori saburRi manqana 

da muxluxa svlazea dayenebuli. muxluxa svla sangrevSi 

ukeTesi manevrirebiT xasiaTdeba da burRvis dros 

uzrunvelyofs danadgaris mdgradobas damatebiTi 

damagrebis gareSe. misi gamoyeneba mizanSewonilia iseT 
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Tarazul gvirabebSi, romelTa simaRle 2-dan 5 metramdea, 

xolo qanebis simagre <12. f

garda specialur urikebze damontaJebuli saburRi 

danadgarebisa rogorc avRniSneT, arsebobs satvirTav 

manqanebze moTavsebuli saburRi danadgarebic. maT ricxvs 

ekuTvnis Camosakidebeli saburRi danadgari УБН-1. igi 

Sedgeba brunva-dartymiTi moqmedebis ori manqanisagan. 

TavianTi manipulatoriT danadgari daikideba satvirTav 

manqanaze (ППМ-4) specialuri sakidebeli filebiT da 

magrdeba soluri SeerTebis saSualebiT. mas aqvs agreTve 

gamWeqi  domkratebi  sangrevis  daburRvis  Semdeg 

manipulatorebi unda moixsnas satvirTav manqanidan da 

gvirabis gverdebTan daiwyos. am danadgars iyeneben 6-20 m2 

kveTis mqone Tarazuli gvirabebis gayvanisas, rodesac qanis 

simagris koeficienti ≤12. f

 

 

 

nax. 12 
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manipulatorebis dakideba da moxsna axangrZlivebs 

burRvis mosamzadebel da damamTavrebel operaciebs. amitom 

bolo xanebSi upiratesobas aZleven mouxsneli 

manipulatorebis gamoyenebas, romlebic mudmivadaa 

damagrebuli mtvirTav manqanaze. burRvis damTavrebis 

Semdeg aseT manipulatorebs, saburR manqanebTan erTad, 

swrafad aZleven iseT mdgomareobas, rom isini xels ar 

uSlian qanis datvirTvas. aseTi  konstruqcia ukve 

warmoadgens saburR-satvirTav manqanas. 

dartymiTi da brunva-dartymiTi perforatorebiT 

muSaobisas, ise rogorc eleqtroburRebiT muSaobis 

SemTxvevaSi, saWiroa burRvis gvirgvinebis saTanado SerCeva. 

dartymiTi burRvis dros umTavresad iyeneben 

satexisebri an jvaruli formis mosaxsnel gvirgvinebs, 

romlebic aRWurvilia sali Senadnobis firfitebiT. 

xelis pnevmaturi CaquCebiT burRvisas muSa ver 

aviTarebs iseT RerZul Zalvas, romelic saWiroa 

maqsimaluri mwarmoeblurobis misaRebad. xelis 

perforatorebis mimwodebeli pnevmosayrdenebis gamoyeneba 

zrdis burRvis siCqares, amsubuqebs mburRavis Sromas da 

aTavisuflebs mas perforatorTan xangrZlivi kontaqtisagan. 

farTod gavrcelda pnevmaturi sayenebeli svetebi (pnevmo-

damWerebi), pnevmodamWeris yvela tips, ZiriTadad, erTi da 

igive konstruqcia aqvs. maTTvis damaxasiaTebelia 

teleskopuri mowyobiloba, romelic moqmedebs kumSuli 

haeris wnevis xarjze (nax. 13; 1_ pnevmosayrdeni, 2_ saburRi 

CaquCi). 



 

КСМ-4 da КС-50  tipis sveturi saburRi CaquCebis 

dasayeneblad (Tavisi avtomimwodebliT) SeiZleba 

gamoviyenoT xraxniani gambrjeni sveti ВК-80 (nax. 14;         

1 _ gambrjeni  bigi,   2 _ CaquCi,  3 _  pnevmomimwodebeli).   

 

nax. 13 

 

aseTi sveti saSualebas iZleva erTi dgomiT davburRoT 10-

12 m2 farTobis mqone sangrevi. sveti SeiZleba davayenoT 

rogorc vertikalur, ise Tarazul an daxril 

mdgomareobaSi. svetis wonaa 80 kg. maqsimaluri simaRle _ 

1900, minimaluri _ 1600 mm, svetis milis diametri _ 89 mm. 
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nax. 14 

 

6.2. Spurebis damuxtva da afeTqeba 

 

Spurebis burRvis damTavrebisTanave cvlis ufrosi 

amowmebs Spurebis ricxvs, maT ganlagebasa da mimarTulebas, 

rac unda Seesabamebodes burRva-afeTqebiT samuSaoebis 

damtkicebul pasports. 

Spurebis damuxtvis dawyebamde saWiroa maTi gawmenda 

burRvis wvrilmanisagan. yovel SpurSi xis specialuri 

joxis (sacobela) SeyvaniT unda davrwmundeT, rom maTSi 

qanis natexi an sxva ucxo sxeuli ar aris moxvedrili, 

ramac SeiZleba xeli SeuSalos vaznebis moTavsebas. 

feTqebadi masalebis sangrevSi mizidvas awarmoeben 

amfeTqebeli da misi TanaSemwe. sangrevSi feTqebadi 

masalebis Setanis win unda mieces pirveli 

gamafrTxilebeli signali. 

damrtymeli vaznebis saWiro raodenobiT damzadebis 

Semdeg, rac uSualod sangrevTan axlos xdeba, iwyeben 
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Spurebis damuxtvas. vaznebi SpurebSi SehyavT saTiTaod 

sacobelas saSualebiT. gansakuTrebuli sifrTxiliT unda 

moTavsdes damrtymeli vazna. sacobelas yovel 10 

santimetrze aqvs naWdevebi, rac saSualebas iZleva 

SevamowmoT morigi vaznis Sesvla saWiro siRrmeze. 

SpurSi muxtis moTavsebis Semdeg akeTeben dacobas. 

sacobi masala mitanili unda iqnes damuxtvis dawyebamde. 

umetesad mimarTaven xeliT dacobas. sacob masalas am 

SemTxvevaSi vaznebis forma eZleva da SpurSi sacobelaTi 

Seiyvaneba. 

rodesac fxvier feTqebad nivTierebas dauvaznavi saxiT 

viyenebT, maSin rogorc muxtis, ise sacobis moTavseba 

SeiZleba specialuri  pnevmodamcobebis gamoyenebiT. 

damuxtvis damTavrebis Semdeg amfeTqebeli aZlevs meore 

sabrZolo signals. am dros savaldebuloa muSebis gasvla 

usafrTxo adgilze. 

gvirabebis gayvanis praqtikaSi iyeneben cecxlovan 

afeTqebas, eleqtrul afeTqebas an afeTqebas sadetonacio 

zonriT. 

cecxlovani afeTqebis dadebiTi mxarea Sesrulebis 

simartive da siswrafe. misi gamoyeneba dauSvebelia airisa 

da mtvris mxriv saSiS maRaroebSi da agreTve vertikaluri 

da didi daxris (α>300) mqone gvirabebis gayvanisas. 

cecxlgamtari zonris wva wamlavs gvirabis atmosferos 

(gamoiyofa CO) cecxlovani afeTqebis saSualebiT 

yovelTvis ar xerxdeba saWiri sawarmoo efeqtis miRweva, 
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Tuki igi moiTxovs Spurebis afeTqebis erTdroulobas an 

maT Soris garkveuli intervalebis zust dacvas. 

erTjerad mosakidebeli cecxlgamtari zonrebis ricxvi 

Teqvsmetze meti ar unda iyos. Tu muxtebis raodenoba amaze 

metia, saWiroa zonrebis jgufuri mokideba saalebeli 

vaznebis saSualebiT. TiTo sangrevSi erTdroulad eqvs 

vaznamde, metis gamoyeneba akrZalulia. zonrebis mokidebas 

erTi amfeTqebeli awarmoebs. rodesac gvirabis sigane xuT 

metrze metia, dasaSvebia ori amfeTqeblis erTdrouli 

muSaoba, romelTagan erTi ufrosia da aregulirebs 

mokidebis dawyebas da sangrevidan drulad gamosvlas. 

cecxlovani afeTqebisas gansakuTrebuli yuradReba unda 

mieqces zonrebis mokidebis xangrZlivobis kontrols, raTa 

am operaciis damTavrebamde amfeTqebels ar mouwios 

pirvelad mokidebuli muxtis afeTqebam. zonrebis mokideba 

nebadarTulia mRvivari patruqiT, saalebeli sanTliT, 

saalebeli vazniT an TviT cecxlgamtari zonris naWriT. Tu 

mxolod erTi muxtia asafeTqebeli, dasaSvebia zonris 

mokideba asanTiT. 

cecxlovani afeTqebis dros iTvlian muxtebis 

afeTqebaTa xmebs raTa gamovlinebul iqnes romelime 

maTganis mtyuneba. sangrevSi dabruneba dasaSvebia mxolod 

misi intensiuri ganiavebis Semdeg, rodesac ukanaskneli 

muxtis afeTqebidan 15 wuTi mainc aris gasuli. afeTqebisa 

da ganiavebis Semdeg amfeTqebeli aTvalierebs sangrevs da 

rodesac darwmundeba, rom yvela muxti afeTqebulia, iZleva 
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mesame signals, rac muSebs sangrevSi dabrunebis uflebas 

aZlevs. 

romelime muxtis mtyunebis aRmoCenis SemTxvevaSi 

amfeTqebelma dauyovnebliv unda acnobos es teqnikur 

zedamxedvelobas da Seudges mtyunebis likvidacias. amasTan 

mtyunebuli Spuris paralelurad, misgan aranaklebi 30 

santimetris manZilze, gaiyvaneba damxare Spuri, romelic 

imuxteba da feTqdeba. amiT miRweuli unda iqnes qanis 

afeTqeba mtyunebuli muxtis irgvlivac. amis Semdeg xdeba 

qanis frTxili awmenda da aufeTqebuli vaznebis amokrefa. 

muxtis mtyunebis likvidaciis dros sangrevidan raime sxva 

samuSaos warmoeba akrZalulia. 

eleqtruli afeTqeba, cecxlurTan SedarebiT, 

teqnikurad ufro rTuli Sesasrulebelia, magram igi 

universaluria; misi gamoyeneba SeiZleba yvelgan, maT Soris 

airisa da mtvris mxriv saSiS maRaroebSi. denis CarTva 

xdeba Sori manZilidan da amitom amfeTqeblis usafrTxoeba 

ukeTaa daculi; muxtebi SeiZleba afeTqdes rogorc 

erTdroulad, ise sasurveli intervalebiT. 

eleqtroafeTqebisas saWiroa garkveuli zomebis miReba 

eleqtrodetonatorebze moxetiale denebis moqmedebis 

sawinaaRmdegod. es xerxi maRali kvalifikaciis 

amfeTqeblebs moiTxovs da SedarebiT ufro Zviria. 

eleqtruli afeTqeba amJamad yvelaze ufro gavrcelebuli 

xerxia. 

gvirabebis gayvanis praqtikaSi umetesad iyeneben 

eleqtrodetonatorebis mimdevrobiT SeerTebas. es sqema 
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gamoirCeva rogorc qselis montaJis, ise misi gamtarobis 

Semowmebis simartiviT. am dros aucilebelia 

TanabarwinaRobiani eleqtrodetonatorebis gamoyeneba; 

winaaRmdeg SemTxvevaSi SeiZleba miviRoT ufro naklebi 

winaRobis mqone detonatorebis mtyuneba. 

eleqtruli xerxis gamoyenebisas, denis wyarod umetesad 

xmaroben specialur asafeTqebel manqanebs, romlebic 

advili gadasatani da ioli mosaxmaria. 

denis wyarod iyeneben agreTve ganaTebis an Zalur qsels 

(Zabva 127, 220 an 380 volti). maT upiratesoba eZlevaT, 

asafeTqebel manqanebTan SedarebiT, eleqtrodetonatorebis 

didi ricxvis afeTqebis SemTxvevaSi. eleqtrofeTqebadi 

qselis mierTeba ganaTebis qselTan unda moxdes specialuri 

Camrazis, xolo airisa da mtvris mxriv saSiS maRaroebSi _ 

feTqebausafrTxo CamrTve-lebis gamoyenebiT (xelsawyo    

СП-1). 

 Tu denis CarTvisas afeTqeba ar moxda, saWiroa, pirvel 

rigSi, magistraluri sadenebis gamorTva da maTi boloebSi 

mokled CarTva, amis Semdeg sangrevSi misvla da qselis 

Semowmeba SeiZleba ara uadres 15 wuTisa _ dayovnebiTi 

moqmedebis detonatorebis SemTxvevaSi. 

muxtis mtyunebis likvidacia imave wesiT warmoebs, 

rogorc cecxlovani afeTqebisas gamoiyeneba. 

sadetonacio zonriT afeTqebas gvirabebis gayvanis 

praqtikaSi SedarebiT mcire gamoyeneba aqvs. amis mizezia 

zonris maRali Rirebuleba. misi dadebiTi mxarea meti 

usafrTxoeba, sxva xerxebTan SedarebiT, qselis montaJis 
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simartive da muxtebis erTdrouli da mcire dayovnebiTi 

afeTqebis SesaZlebloba. sadetonacio zonris gamoyeneba 

aumjobesebs grZeli muxtebis detonaciis pirobebs. 

 

6.3. gvirabebis sangrevis ganiaveba 

 

gvirabebis gayvanisas didi yuradReba eqceva maT 

ganiavebas, romlis mizania momuSaveTaTvis normaluri 

sanitarul-higienuri pirobebis Seqmna. Jangbadis Semcveloba 

haerSi sangrevTan 20%-ze naklebi ar unda iyos, xolo mavne 

airebis raodenobam sanitarul normas ar unda gadaaWarbos 

(0,5% naxSirJangze gadaangariSebiT). amitom aucilebelia 

uzrunvelvyoT gvirabSi sufTa haeris miwodeba saWiro 

raodenobiT. 

gvirabis gayvanisas arsebobs misi ganiavebis sxvadasxva 

xerxi:  1. bunebrivi ganiaveba difuziis xarjze; 2. ganiaveba 

kumSuli haeriT; 3. ganiaveba saerTo saSaxto depresiis 

gamoyenebiT 4. ganiaveba adgilobrivi moqmedebis 

ventilatorebiT. zogjer xdeba aRniSnuli xerxebis 

kombinirebuli gamoyeneba. 

difuziis xarjze ganiaveba dasaSvebia gvirabis 

gayvanisas mxolod aTi metris sigrZemde. kumSuli haeris 

gamoyeneba ekonomiurad araxelsayrelia da yovelTvis ver 

iZleva saWiro efeqts. 

saerTo saSaxto depresiis gamoyeneba mizanSewonilia 

paraleluri gvirabebis gayvanisas. calkeuli grZeli 

gvirabebis gayvanis dros saerTo saSaxto depresiis 



 

gamoyeneba ar xerxdeba milsadenis didi aerodinamikuri 

winaRobis gamo. 

aRniSnuli xerxebidan yvelaze ufro universaluri da 

ekonomikuria adgilobrivi ganiavebis ventilatorebis 

gamoyeneba, ris gamoc gvirabebis gayvanis praqtikaSi igi 

yvelaze metad gavrcelda. 

adgilobrivi ventilatorebiT ganiaveba SeiZleba 

daWirxvniT, SewoviT an kombinirebulad. 

damWirxni ganiavebis dros ventilatori 1 sufTa Wavlze 

Tavsdeba (nax. 15, b); aq Sewovil sufTa haers igi Wirxnis 

milsadenSi 2, romelic gasaniavebel gvirabs mTel sigrZeze 

gasdevs da sangrevamdea miyvanili. milsadenis bolodan 

didi siCqariT gamomavali Wavli axdens sangrevispira 

sivrceSi haeris aRrevas (turbulenturi difuzia) da mavne 

airebis ganzavebas. gaWuWyianebuli haeris nakadi gvirabiT 

gareT gamodis. 

 

nax.  15 
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imisaTvis, rom ventilatorma xelaxla ar Seiwovos 

gaWuWyianebuli haeri, misi Semwovi milis bolo 

dacilebuli unda iyos gvirabis piridan 10 metris manZilze 

mainc. 

sangrevis winwawevasTan erTad xdeba milsadenis 

wagrZeleba. dacileba milsadenis bolodan sangrevamde, 

usafrTxoebis wesebis Tanaxmad, 8 metramde daiSveba, xolo 

iseTi sangrevebisaTvis, romlebSic meTani gamoiyofa, igi    

5 metrs ar unda aRematebodes. 

damWirxni ganiavebis xerxi yvelaze ufro efeqturia da 

igi yvelaze metadaa gavrcelebuli. sangrevSi sufTa haeris 

Wavlis gamudmebuli miwodebis Sedegad mavne airebis 

koncentracia swrafad daiyvaneba dasaSveb normamde. haeris 

moZraobis mimarTuleba gvirabSi afeTqebis dros 

gatyorcnili airebis moZraobis mimarTulebis Tanxvdenilia. 

damWirxni ganiavebis dros SesaZlebelia rezinJRenTili 

moqnili milebis gamoyeneba, romelTa SeerTeba da gvirabSi 

dakideba advilad xdeba. aseT milsadenSi haeris danakargebi 

mcirea. 

zemoTaRniSnul dadebiT mxareebTan erTad damWirxn 

ganiavebas is uaryofiTi mxare aqvs, rom gaWuWyianebuli 

nakadi gvirabSi moZraobs da misi mniSvnelovani sigrZis 

SemTxvevaSi saWiro xdeba sufTa haeris didi raodenobiT 

miwodeba. 

Semwovi ganiavebis dros (nax. 15, a) ventilatori         

1 milsadeni 2-is saSualebiT sangrevidan iwovs 



 

gaWuWyianebul haers, xolo sufTa haeris nakadi gvirabis 

gavliT sangrevisaken miemarTeba. 

Semwovi ganiavebis dadebiTi mxare is aris, rom 

afeTqebis mavne airebis gavrceleba mTel gvirabSi ar xdeba. 

sangrevSi misawodebeli sufTa haeris raodenoba mcirea da 

ganiavebis droc naklebia. es ki amcirebs energiis xarjs da 

ufro msubuqi saventilacio mowyobilobis gamoyenebis 

saSualebas iZleva. 

Semwov ganiavebas mniSvnelovani naklovanebebi 

axasiaTebs. Semwovi nakadis moqmedebis zona mcirea da 

amitom efeqturi ganiavebis misaRwevad milsadenis bolos 

dacileba sangrevidan mxolod 1-2 metrs unda Seadgendes 

(dasaSvebi maqsimaluri manZili Sl 5,0= , sadac  sangrevis 

farTobia). 

S

didi sigrZis gvirabebis gayvanisas Semwovi ganiaveba 

arasaimedod iTvleba. misi gamoyeneba akrZalulia airis 

afeTqebis mxriv saSiS maRaroebSi. 

ganiavebis kombinirebul xerxs vRebulobT damWirxni da 

Semwovi ganiavebis sqemebis SeuRlebiT (nax. 16, a). mavne 

airebis sangrevidan mocileba xdeba damWirxni 

milsadenebidan gamomavali Wavlis saSualebiT, xolo 

Semdeg es airebi Semwovi milsadeniT gvirabis gareT 

ganidevneba (pirveli ventilatori muSaobs daWirxvnaze, 

xolo meore Sewovaze). am xerxiT vaRwevT ganiavebis drois 

Semcirebas da Tavidan vicilebT mavne airebis gadaadglebas 

TviT gvirabSi (rasac damWirxni ganiavebis dros vxvdebiT). 

amrigad, kombinirebuli ganiaveba aerTianebs damWirxn da 
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Semwov ganiavebaTa dadebiT mxareebs da Tavidan gvacilebs 

maT naklovanebebs. 

 

 

nax. 16. 

kombinirebuli sqemis naklia ori saventilacio 

danadgaris saWiroeba, rac aZvirebs ganiavebis Rirebulebas. 

 

 

7. qanis datvirTva 

7.1. xeliT datvirTva 

 

mongreuli qanis xeliT datvirTva vagonetebSi metad 

Sromatevadi operaciaa, romelic, daaxloebiT, sagamyvano 

ciklis 70%-s moicavs. amitom, amJamad, xeliT datvirTva 

kapitaluri gvirabebis gayvanisas TiTqmis aRarsad 

gamoiyeneba. mas zogjer kidev mimarTaven mcire sigrZis da 

mcirekveTiani meorexarisxovani gvirabebis gayvanis dros. 
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xeliT datvirTvisas maqsimaluri mwarmoeblurobis 

misaRebad saWiroa, rom niCbis tevadoba 8-9 klograms 

Seadgendes. ufro didi tevadobis niCbebis gamoyenebisas 

muSa advilad  iRleba da cvlaSi mwarmoeblurobac 

naklebia. xeliT datvirTvis mwarmoeblurobaze metad 

uaryofiTad moqmedebs niadagis uswormasworoba; amitom 

sasurvelia qanis afeTqebis win sangrevTan davagoT ficrebi 

an liTonis furclebi. amis Sedegad qanis niCbebiT axveta 

advildeba da mwarmoeblurobac 20-25 %-iT izrdeba. 

xeliT datvirTvis gadaadgilebisa da mwarmoeblurobis 

gazrdis mizniT SeiZleba gamoviyenoT gadamtvirTavi. igi 

warmoadgens mcire sigrZis daxril lentian konveiers 

(lentis sigane 500-700 mm), romelic borblebze dgas (nax. 17). 

konveieris qveda boloze muSa xeliT tvirTavs qans, 

romelic konveieris zeda bolodan uSualod vagonetSi 

icleba. gadamtvirTavze qanis dayra erTdroulad SeiZleba 

orma muSam awarmoos. 

gadamtvirTavis gamoyenebis dros mniSvnelovnad 

mcirdeba qanis niCbiT awevis simaRle, rac mwarmoeblurobis 

gazrdis ZiriTad faqtors warmoadgens. 

 

 

nax. 17. 
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gadamtvirTavis qveS, Cveulebriv, erTi an ori vagoneti 

Tavsdeba. zogierTi tipis gadamtvirTavi 3-10 vagonetis 

dayenebis saSualebas iZleva. am SemTxvevaSi gadamtvirTavis 

Sveri (zeda Tarazuli nawili) saTanadod aris 

wagrZelebuli. aseTi tpisaa ПЛ da П-5 gadamtvirTavebi. 

 

7.2. mtvirTavi manqanebi 

 

afeTqebiT mongreuli qanis asaRebad amJamad farTod 

iyeneben mtvirTav manqanebs. 

qanis amRebi organos konstruqciis mixedviT mtvirTavi 

manqanebi SeiZleba daiyos or ZiriTad jgufad: CamCian da 

saxvetebian mtvirTav manqanebad. 

mtvirTavi manqanebia skreperebic, magram gvirabebis 

gayvanis praqtikaSi maT SedarebiT naklebad iyeneben. 

CamCiani mtvirTavi manqanebi, Tavis mxriv, SeiZleba gaiyos 

or qvejgufad: ukonveiero da konveieriani. pirvel 

SemTxvevaSi qaniT savse CamCis gantvirTva SesaZlebelia 

uSualod vagonetSi (mtvirTavi manqanebis tipebia ПМЛ-5, 

ПМЛ-5МО, ЭПМ-2, ППН-2, ППН-1с, ПМЛ-9) xolo meore 

SemTxvevaSi CamCidan qani iyreba manqanisave konveierze, 

romelic mas vagonetSi tvirTavs (ППЛ-4, 1ППН-5, 2ППН-5, 

МПР-6). 

manqanebis damtvirTavi nawili Sedgeba mbrunavi 

platformis, zeda reduqtoris, CamCisa (Tavis kulisebiT) da 
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Zravisagan. sasvlo nawili warmoadgens TviTmaval Sass 

(Tavisi korpusiT) qveda reduqtoriTa da ZravaTi. 

manqanebi (ПМЛ-5, ПМЛ-5МО, ППН-2, ППН-1с  da ЭПМ-2) 

gankuTvnilia mSrali an notio qanis dasatvirTavad, 

romlis natexebis simsxo 350 mm-s ar aRemateba.  ПМЛ-9 da 

1ППН-3 tipis manqanebs SeuZliaT datvirTon, Sesabamisad, 500 

da 600 mm simsxos natexebi. 

Tu zidva gvirabSi konveieriT xdeba, maSin mtvirTavi 

manqana masze qans yris gadamtvirTavi vagonetis saSualebiT, 

romelsac daxrili Rari aqvs (vagoneti mibmulia manqanaze 

da masTan erTad moZraobs). 

me-18 naxazze naCvenebia mtvirTavi manqana ПМЛ-5 (1 _ Sasi,        

2 _ mbrunavi platforma, 3 _ CamCa, 4 _ kulisebi). 

CamCiani ukonveiero manqanis dadebiTi mxarea kargi 

manevruloba, konstruqciis kompaqturoba da saimedooba, 

marTvis simartive da mcire radiusis moxveulobis mqone 

gvirabebSi muSaobis SesaZlebloba. maTi naklia datvirTvis 

frontis simcire da gantvirTvis dros CamCis awevis didi 

simaRle. 

 



 

 

nax. 18. 

 

mcirekveTiani gvirabebis gayvanisaTvis konstruirebulia 

manqana ППН-1с. am manqanebiT muSaoba mosaxerxebelia saZiebo 

gvirabebis gayvanis dros. misi gamoyeneba SeiZleba daxril 

gvirabebSic, Tu daxris kuTxe 150 ar aRemateba. 

aseTi daxris gvirabebSi muSaoba SeuZlia agreTve ППН-2 

tipis manqanas. ufro naklebi daxris gvirabebSi (α<80) 

SegviZlia gamoviyenoT manqanebi ПМЛ-5МО da ЭПМ-2. manqana 

ЭПМ-2, sxva tipebisagan gansxvavebiT, eleqtroenergiaze 

muSaobs. 

manqanebis eleqtromowyobiloba afeTqebausafrTxoa. mas 

Tan axlavs manipulatorebi saburRi manqanebis 

dasayeneblad. 

CamCiani konveieriani manqana ППМ-4м naCvenebia me-19 

naxazze, misi ZiriTadi nawilebia: qanis amRebi CamCiani 

aparati, konveieri da TviTmavali Sasi, romlis 

platformazec damontaJebulia yvela muSa meqanizmi da 
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marTvis sistema. CamCis aweva da Semobruneba warmoebs 

jaWvebiT (ППМ-4м) an berketuli meqanizmis saSualebiT 

(1ППН-5, 2ППН-5 da  МПР-6). 

 

nax. 19. 

 

qanis amRebi aparati Sedgeba CamCisa da Zarisagan, 

romlebic erTmaneTTan saxsruladaa dakavSirebuli. 

saxsruli kavSiria agreTve Zarasa da konveieris CarCos 

Soris. konveieris wina (qanis mimRebi) nawili daxrilia 

daaxloebiT 200-iT, xolo ukana (qanis ganmtvirTavi) nawili 

Tarazulia. 

ППМ-4 tipis manqaniT SeiZleba vtvirToT afeTqebuli 

qani, romlis natexebis simsxo 400 mm ar aRemateba. manqanebis 

eleqtromowyobiloba afeTqebausafrTxoa. 

saxvetebian mtvirTav manqanebs umetes SemTxvevaSi aqvT 

muxluxa svla; zogjer maTi gadaadgileba xdeba liandagze      

(nax. 20). 
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nax. 20. 

 

qanis amxvetavi organo damontaJebulia daxril 

platformaze da Sedgeba mrudmxara _ barbaca an kulisa 

meqanizmis mqone ori mosafocxi TaTisagan, romlebic 

avtomaturad da ganuwyvetliv moZraoben. qanis datvirTva 

vagonetSi xdeba xvetia Runvadi konveieriT an mimdevrobiT 

dadgmuli ori konveieriT, romelTagan pirveli xvetiaa, 

xolo meore _ lenturi. 

saxvetebiani mtvirTavi manqanis dadebiTi mxarea didi 

mwarmoebluroba, kargi manevruloba da mcire simaRle. 

muxluxa svlis mqone manqanebs aqvT dawnevis didi Zalva, 

rac ganpirobebulia niadagTan muxluxebis didi CaWidebiT. 

uaryofiT mxared iTvleba amxveti nawilis konstruqciis 

sirTule. 

59 
 



 

saxvetebiani mtvirTavi manqanebiT ПНБ-1  da 1 ПНБ-2 

SeiZleba vimuSaoT rogorc Tarazul, ise mcired daxril 

gvirabebSi (α<100). pirveli maTgani tvirTavs mongreul qans, 

romlis simagre protodiakonovis skaliT ≤10, xolo mere 

manqaniT muSaoba mizanSewonilia iseTi qanebis 

dasatvirTavad, rodesac <5. 

f

f

mtvirTavi manqana 2 ПНБ-2 mizanSewonilia gamoviyenoT 

SedarebiT magar qanebSi ( <12) Tarazuli gvirabebis 

gayvanisas. mas xmaroben agreTve sawmend sangrevebSi sabados 

kameruli sistemiT damuSavebis dros. 2ПНБ-2 tipis manqana 

xSirad mzaddeba sakidari saburRi mowyobilobiT da maSin 

igi saburR-mtvirTavi manqanis saxelwodebas Rebulobs. 

sakidar saburR mowyobilobas aqvs БУ-1 tipis ori manqana 

an ori grZelsvliani eleqtroburRi. 

f

manqana 2ПНБ-3к gankuTvnilia msxvilnaWrovani, nebismieri 

simagris qanis dasatvirTavad. SeiZleba gamoyenebul iqnes 

daxril gvirabebSi, Tu maTi daqanebis kuTxe 100-s ar 

aRemateba. 

ПНБ-5 tipis manqana, sxva saxvetebiani mtvirTavi 

manqanebisagan gansxvavebiT, romelTac muxluxa svla aqvT, 

liandagze moZraobs. igi umTavresad gankuTvnilia daxrili 

gvirabebis zevidan qveviT gayvanisas, rodesac daxris kuTxe 

250-mdea. mas iyeneben Tarazul gvirabebSic. manqana 

aRWurvilia iseTive kiduli saburRi mowyobilobiT, 

rogorc 2ПНБ-2  tipis manqanas aqvs. 
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7.3. datvirTuli qanis gazidva sangrevidan 

 

datvirTuli qanis sangrevidan gazidvis organizacia 

iseTi unda iyos, rom rac SeiZleba naklebi dro daikargos 

datvirTuli vagonetebis carieli vagonetebiT Secvlaze. am 

mizans emsaxureba liandagis saTanado ganlageba sangrevTan. 

orliandagiani gvirabebis gayvanisas vagonetebis 

Secvlis manevrebi ufro advilad xorcieldeba. am dros 

gamoyenebuli samanevro sqemebi naCvenebia 21-e naxazze. 

manevrebi SeiZleba vawarmooT simetriuli gadasatani 

isriT (nax. 21, a). misi saSualebiT gvirabSi dagebuli ori 

liandagi uerTdeba gvirabis SuaSi dagebul liandags, 

romelzec mtvirTavi manqana moZraobs. isris gadatana xdeba 

periodulad, sangrevis winwawevis Sesabamisad. sasurvelia, 

rom manZili datvirTvis adgilidan isramde 20 metrs ar 

aRematebodes. vagonetebis gagoreba xdeba saTiTaod, xeliT 

an msubuqi jalambriT. 

samanevro sqema zesadebi asaqcevis gamoyenebiT naCvenebia 

21, b naxazze. misi saSualebiT xdeba rogorc vagonetebis, 

ise   mtvirTavi   manqanebis  gadayvana   erTi  liandagidan 

 



 

 

nax. 21 

 

meoreze. zesadebi asaqcevi (nax. 22) warmoadgens 8-10 mm 

sisqis foladis filas 1, romelzec miduRebulia foladis 

wnelebi 2. maTze  mierTebulia  gadasayvani  

 

nax. 22 

62 
 



 

63 
 

 

isrebi 3. aseTi fila zemodan edeba liandagze 4 da 

magrdeba kuTxovanebiT 5 da saCeri xraxnebiT 6. imisaTvis, 

rom vagonetis gadasvla liandagidan zesadeb asaqcevze 

mdovred moxdes, foladis wnelebis boloebi 8 saTanadodaa 

dacerebuli. asaqcevis sigrZe 5-8 metria da damokidebulia 

simrudis  R radiusze, rasac vagonetis xisti bazis 

mixedviT iReben. asaqcevis gadatana xdeba (yovel 10-15 

metris Semdeg) misi liandagebze gaTreviT mtvirTavi 

manqanis saSualebiT. amisaTvis filas gaaCnia xvretebi 9, 

romlebsac iyeneben mtvirTavi manqanis Casabmelad. zesadebi 

asaqcevis gadatanasa da axal adgilze damagrebas 

daaxloebiT    30 wT sWirdeba. vagonetebis gagorebas 

manevrebis dros awarmoeben xeliT an msubuqi jalambriT. 

21, g naxazze naCvenebia sqema, rodesac, vagonetebis 

gadayvana erTi liandagidan meoreze xdeba gorgolaWebiani 

platformis gamoyenebiT. zesadebi gorgolaWiani platforma 

(nax. 23) warmoadgens xist CarCos 1, romelzec dgas 

gasagorebeli urika 2. masze damagrebulia relsebi, 

romelTa gadasaxsneli boloebi 3 dacerebulia liandagTan 

mdovred Serwymis mizniT (daqaneba daaxloebiT  100-ia).  

CarCos  napirebze  aqvs   saCeri   koWebi   4.  

gasagorebeli urikis mdebareobis fiqsireba xdeba 

specialuri asaxsneli saCerebiT 5. carieli vagoneti 

SeiZleba Segordes urikaze xeliT, xolo datvirTuli 

vagonetis Sesagoreblad saWiroa elmavlis an mtvirTavi 

manqanis gamoyeneba. 



 

 

nax. 23 

 

zogjer vagonetis gadadgmas erTi liandagidan meoreze 

awarmoebn amwe-iribulas saSualebiT, romelic mtvirTavi 

manqanis maxloblad dgas (nax. 21, d). 

erTliandagiani gvirabebis gayvanisas manevrebi ufro 

rTulia, rac kveTis simciriTaa gamowveuli, sangrevTan 

liandagebis ganlagebis sqemebi mocemulia 24 naxazze. 

24, a naxazze naCvenebia zesadebi asaqcevis gamoyenebis 

SemTxveva. zesadebi Sekruli asaqcevi (nax. 25) Sedgeba 

liTonis Spalebze 3 damagrebuli relsebisagan 2, romlebic 

napira sqciebiT 1 SeTavsebulia ZiriTad liandagebTan. aseT 

asaqcevs xSirad iyeneben erT an ortonian vagonetebiT 

zidvisas. misi sigrZe daaxloebiT 14-15 metria, rac 

ramdenime vagonetis moTavsebis saSualebas iZleva. 

sangrevis gadaadgilebis Sesabamisad, asaqcevi TandaTan win 
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gadaaqvT im varaudiT, rom misi daSoreba mtvirTavi 

manqanidan 20 metrs ar aRematebodes. 

 

nax. 24 

 

Sekruli asaqcevi erT vagonetze naCvenebia 24, b naxazze, 

vagonetebis manevrebi Semdegnairad warmoebs: rodesac 

morigi vagoneti 2 daitvirTeba, elmavali 3 waiRebs mas 

danarCen SedgenilobasTan erTad da datovebs asaqcevze, 

xolo iqidan win gaigdebs adre datvirTul vagons 1 da 

ukan mibmul cariel SemadgenlobasTan erTad gaiyvans 

mTavar liandagze. Semdeg elmavali ukusvliT imoZravebs 

mTavar liandagze da cariel Semadgenlobas mtvirTav 

manqanasTan miiyvans. asaqcevis mowyobis adgilze saWiroa 
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gvirabis saTanado gaganiereba, rac am sqemis nakls 

warmoadgens. manZili asaqcevidan mtvirTav manqanamde       

75 metrs ar unda aRematebodes. 

24, g naxazze mocemuli sqemis SemTxvevaSi iyeneben Cixur 

asaqcevebs, romelic mcireodeni daqanebiT keTdeba. rodesac 

morigi vagoneti daitvirTeba, elmavali, romelic cariel 

Sedgenilobis TavSia Cabmuli, waiRebs mas da ukusvliT 

Seagorebs CixSi, sadac igi Sedgenilobidan moixsneba da 

damuxruWdeba. amis Semdeg elmavali cariel Sedgenilobas 

ukanve miawodebs sangrevSi, xolo CixSi mdgari vagoneti 

ganmuxruWdeba da TviTgorviT gava mTavar liandagze. ase 

meordeba yoveli morigi vagonetis datvirTvis Semdeg. 

24,d naxazze naCvenebia gorgolaWebiani platformis 

gamoyenebis SemTxveva. rodesac elmavali cariel 

Sedgenilobas sangrevTan miiyvans, bolo vagons 5 

platformaze datovebs, romlis saSualebiTac mas gverdze 

gaweven. Semdg elmavali Sedgenilobas ukan daxevs da 

gascdeba platformas; vagonets 5 iseve liandagisaken 

gamoweven da elmavali mtvirTavi manqanisaken waiRebs, xolo 

mis adgils vagoneti 4 ikavebs. Semdeg elmavals 

datvirTuli vagoneti 5 gaaqvs sangrevidan (cariel 

SedgenilobasTan erTad), gascdeba gorgolaWebian 

platformas, vagonets 4 gamoweven liandagisaken da 

elmavali isev sangrevisaken wamova. aseTi manevrebis 

Sedegad Sedgenilobis datvirTvis damTavrebis Semdeg 

elmavali mis TavSi aRmoCndeba. 



 

 

nax. 25 

 

gorgolaWebiani platformis nacvlad SeiZleba 

gamoyenebul iqnes vagonetevis meqanikuri gadamdgmeli (nax. 

26). sangrevidan 50-70 metris manZilze  gvirabis gverdze, 

WerTan axlos, Tarazulad dadgmulia koWi 1 (relsis an 

ortesebri profilis), romelzec dadgmulia 

gorgolaWebiani urika 2. mas aqvs amwe mowyobiloba 3, 

romlis saSualebiTac xdeba carieli vagonetis 4 aweva 

liandagidan. urikis gagorebiT vagoneti gverdze gaaqvT da 

liandags aTavisufleben.  

 

nax. 26 
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zemoaRwerili samanevro sqemebisa da mowyobilobaTa 

gamoyenebisas mainc niSvnelovani dro ikargeba vagonetebis 

Secvlaze. 

amitom mtvirTavi manqanebis maqsimaluri 

mwarmoeblurobis misaRebad, rac aucilebelia gvirabebis 

Cqarosnuli gayvanisaTvis, iyeneben specialur satransporto 

mowyobilobebs, romlebic Tavidan icileben vagonetebis 

Sesacvlel manevrebs. 

qanis datvirTvis mwarmoeblurobis gazrdis efeqturi 

saSualebaa gadamtvirTavis gamoyeneba, rac mTlianad 

gvacilebs Tavidan vagonetebis manevrebze drois kargvas 

(nax. 27). 

 

nax. 27 

 

7.4. gvirabgasayvani kompleqsebi 

 

rogorc zemoT avRniSneT, arsebobs mravali  tipis 

saburRi da mtvirTavi manqanebi. mravalgvaria agreTve maTi 

gamoyenebis organizaciuli sqemebi. sagamyvano mowyobilobis 

racionaluri SerCevis mizniT rekomendebulia 

gvirabgasayvani kompleqsebi. afeTqebis saSualebiT 
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Tarazuli gvirabebis gayvanisas iyeneben kompleqsebs КГ-1Т, 

КГ-2, КГ-3 da КГ-4. 

gvirabgasayvani kompleqsi КГ-1Т (nax.28) gankuTvnilia 

sworxazovani Tarazuli gvirabebisaTvis, romelTa kveTi 

sinaTleSi    8,8-17,0 m2-ia (simaRle relsis Tavidan _ 

aranaklebi 2600 mm, qveda sigane _ aranaklebi 3800 mm). 

kompleqsSi Sedis qanis mtvirTavi manqana 2 ПНВ-2 kiduli 

saburRi mowyobilobiT, lenturi konveieri ППЛ-1, samanevro 

urika МТ-1 da zesadebi gadasayvani isari. 

 

 

nax. 28 

 

Tu qanis simagre protodiakonovis skaliT 8-s ar 

aRemateba, maSin burRvas awarmoeben grZelsvliani 

eleqtruli perforatorebiT, xolo ufro magar qanebSi     

( =8÷12) _ pnevmaturi dartymiT-brunviTi manqanebiT (БУ-1 da  

БГА-1). kiduli mowyobiloba iTvaliswinebs erTdroulad 

or saburRi manqanis muSaobas. 

f

lenturi konveieri ikideba liTonis TaRur samagrze, 

amitom kompleqsis gamoyeneba moiTxovs aseTi saxis samagris 

dadgmas. Tu gvirabis mudmivi samagri sxva saxisaa, maSin 
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liTonis TaRebi droebiT samagrebad unda iqnes 

gamoyenebuli (sangrevidan daaxloebiT 30 metris sigrZeze). 

kompleqsSi КГ-1Т Semavali yvela manqanis 

eleqtromowyobiloba afeTqebausafrTxoa. orliandagiani 

gvirabis SemTxvevaSi am kompleqsiT gayvanis Tviuri siCqare 

225-315 metria. sangrevSi momuSaveTa mwarmoebluroba 4,0-4,3 

m3/kaccvla. 

gvirabgasayvani kompleqsis КГ-2 (nax. 29, a) gamoyeneba 

SesaZlebelia iseT orliandagian Tarazul gvirabebSi, 

romelTa simrudis minimaluri radiusi 15 metria. 

SemuSavebulia am kompleqsis ori varianti. pirveli 

varaintiT kompleqsSi Sedis mtvirTavi manqana 1-ППН-5, 

TviTmavali saburRi danadgari БУР-2 da TviTmavali 

Runvadi firfitovani konveieri `Изгиб-1~. meore variantiT 

gaTvaliswinebulia mtvirTavi manqana 2 ПНБ-2 kiduli 

saburRi mowyobilobiT da konveieriT `Изгиб-1~. pirveli 

varianti iTvaliswinebs agreTve zesadebi gadasayvani isris 

gamoyenebas mowyobilobaTa manevrebis sawarmoeblad 

(mtvirTavi manqanis Secvla sangrevTan saburRi danadgariT 

da piriqiT). 

saburR danadgars БУР-2 aqvs ori saxis kiduli 

mowyobiloba: 1. sakidela xalxis aweva-gadaadgilebisaTvis 

Spurebis damuxtvisa da samagris amoyvanis dros; 2. 

samarjvi, samagris elementebis awevisa da dakavebisaTvis. am 

danadgariT SesaZlebelia gvirabis WerSi vertikaluri 

Spurebis burRva Stanguri samagris mosaTavseblad. 
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TviTmavali Runvadi konveieris mwarmoeblurobaa 80-120 

m3/sT; sigrZe 40-60 metri; moRunvis minimaluri radiusi - 10 

m; wona 15 tona. 

gvirabgasayvani kompleqsi КГ-3 (nax. 30) gankuTvnilia 

sxvadasxva kveTis orliandagiani Tarazuli gvirabebisaTvis, 

romelTa sigrZe 150 metrze metia. Tu gvirabis simaRle 

relsis Tavidan 2200 milimetrs aRemateba, kompleqsSi 

gamoiyeneba mtvirTavi manqana 1-ППН-5. КГ-3 kompleqsSi Sedis 

agreTve saburRi danadgari  БУР-2 kiduli mowyobilobiT, 

zesadebi isrebi da samanevri eleqtruli jalambari ЛП-1 

(wevis Zala 175 kg, wona bagiriT 75 kg) an ori 

akumulatoruli elmavali 4,5 АРП-2. 

kompleqsiT КГ-3 muSaobisas gvirabis gayvanis 

Cveulebrivi siCqare Seadgens 180 m/TveSi, xolo gayvanis 

Cqarosnuli tempebi iTvaliswinebs 300 m/TveSi. ukanasknel 

SemTxvevaSi saWiroa ZiriTadi sagamyvano operaciebis 

paraleluri warmoeba (xelis saburRi manqanebiT muSaoba 

qanis datvirTvasTan erTad) da vagonetebis Secvlis 

daCqareba akumulatoruli elmavlebis gamoyenebis 

saSaulebiT. 

gvirabgasayvani kompleqsis КГ-4 gamoyeneba mizanSewo-

nilia sworxazovani grZeli gvirabebis gasayvanad, romelTa 

kveTi sinaTleSi 8,8 m2-s aRemateba. 

 



 

 

 

nax. 29 

 

 

nax. 30 

 

kompleqsSi Sedis qanis mtvirTavi manqana 1-ППН-5 an 

ППМ-4м saburRi danadgari БУР-2 kiduli mowyobilobiT, 

dasakidi gadamtvirTavi ППЛ-1, samanevri urika МТ-1 da 
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zesadebi isari. gadamtvirTavebs kideben TaRur samagrze 

monorelsis saSualebiT. 

zemoaRweril gvirabgasayvan kompleqsebs iyeneben 

qvanaxSiris mrewvelobaSi, rodesac qanebis simagris 

koeficienti 12-s ar aRemateba. 

 

8. damxmare samuSaoebi 

8.1. droebiTi samagris dadgma 

 

gvirabis sangrevSi momuSaveTa usafrTxoebisaTvis 

aucilebelia samagris drouli dadgma. mudmivi samagris 

amoyvanamde iyeneben droebiT samagrs. 

qviT, betoniT an rkinabetoniT gamagrebis SemTxvevaSi 

droebiTi samagri saSualebas gvaZlevs Seuferxeblad 

vawarmooT ZiriTadi sagamyvano operaciebi; mudmivi samagris 

amoyvanis Sromatevadi samuSaoebi sangrevidan daSorebiT 

tardeba da gavlenas ar axdens gvirabis gayvanis 

organizaciaze. aseTi tipis mudmivi samagrebis SemTxvevaSi 

droebiT samagrad, Cveulebrivad, xis CarCoebs an liTonis 

TaRebs xmaroben. maTi amoyvana iseve xdeba, rogor saerTod 

gvirabis xiT an liToniT gamagrebis dros. 

mdgradi qanebis SemTxvevaSi SeiZleba gamoviyenoT ufro 

msubuqi tipis droebiTi samagri. 31-e naxazze naCvenebia 

ankeruli droebiTi samagri, romelsac umetesad TaRuri 

Weris dros vxvdebiT. pirvelad burRaven 1,0-2,0 metris 

siRrmis centralur Spurs, Sig ankers aTavseben da masze 

TaRuri moxazulobis liTonis uRels amagreben. uRels aqvs 



 

xvretebi, romlebic ganapira Spurebis gaburRvisa da masSi 

ankeris Cadebis saSualebas iZleva. ximebis dayenebis Semdeg 

ankerebis qanCebs mWidrod uWeren. 

 

 

nax. 31 

 

iyeneben agreTve liTonis inventarul droebiT samagrs, 

romelic swrafad idgmeba. uReli erT bigTan saxsrulad 

aris damagrebuli, meores ki Tavisuflad eyrdnoba. uReli 

rom ar gadmovardes, am bigis boloze liTonis ori naWeria 

miduRebuli. inventaruli samagri, Cveulebriv, maRaros 

relsebisagan mzaddeba. zogjer aseTi samagris fexebs 

gasaSlels akeTeben, rac mosaxerxebelia gvirabis simaRlis 

cvalebadobis SemTxvevaSi. gasaSleli fexi milis ori 

naWrisagan Sedgeba. maTi dakavSireba xdeba xraxniani 

ReroTi, romelic gadis milebis torsul nawilSi 

Camagrebul qanCebSi. xraxnis brunviT milebi erTmaneTs 

uaxlovdeba an Sordeba. 

susti Weris arsebobis SemTxvevaSi aucilebelia 

gamosawevi damcavi samagris gamoyeneba. aseTi samagri 
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warmoadgens or gamosawev koWas, romlebic adre dayenebul 

xis CarCoebze an liTonis TaRebzea Camokidebuli. koWebad 

iyeneben relsebs. ortesebr profilis foladis an liTonis 

milebs. koWebze dayrdnobili xis uRlebi an liTonis 

segmentebi Wers ekvris da uzrunvelyofs mis mdgradobas 

sangrevSi samuSao operaciebis warmoebis dros. 

32-e naxazze mocemulia gamosawevi damcavi samagris 

sqema, romelic SeiZleba gamoviyenoT gvirabebis xiT 

gamagrebis dros  (1 _ xis samagri CarCoebi, 2 _ gamosawevi 

koWi, 3 _ sakidarebi, 4 _ nagverdulebi). 

koWebi sangrevis afeTqebamde ikideba, xolo afeTqebis 

Semdeg win gaiweva. rodesac qanis awmenda damTavrdeba, 

koWebze gadebul uRlis qveS bigebs dgamen da ximes 

akeTeben; koWs ukan gaweven da axlad dadgmul CarCoze 

sakidarebs Camokideben. Semdeg koWebs isev wasweven im 

zomamde, rom maTi boloebi axlad dayenebul sakidrebSi 

Sevides. 

 

nax. 32 

 

arsebobs damcavi samagris mravali konstruqciuli 

saxesxvaoba. 
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8.2. wyalsarini arxebis mowyoba 

 

Tarazuli gvirabebis gayvanisas wylis mocileba 

TviTdinebiT xdeba, amisaTvis gvirabi mcire daxriT gahyavT 

(aranaklebi 0,003-0,004%) da misi gayolebiT wyalsarin 

arxebs awyoben. 

wyalsarini arxi, Cveulebriv, gvirabis erT-erT gverds 

gahyveba. mis Sesaqmnelad gvirabis iatakSi burRaven 

ramdenime mokle Spurs romlebsac sangrevTan erTad 

afeTqeben, Tu gvirabi mcire simagris qanebSi gadis, maSin 

arxis amoWra SesaZlebelia momngrevi CaquCebiT (sangevidan 

garkveuli daSorebiT). 

qanebis didi simagris dros ( >10) wyalsarin arxs 

gamagreba ar sWirdeba (nax. 33, a). xalxis sasiarulod 

saWiroa arxis gadaxurva ficarnagiT. tipiuri kveTis 

gaumagrebeli arxis gamtarobis unari 100 m

f

3/sT (i=0,004). 

ufro rbil qanebSi wyalsarini arxebi, umetes 

SemTxvevaSi, imave masaliT magrdeba, romelsac TviT 

gvirabSi iyeneben. xiT gamagrebul gvirabebSi arxs xis 

ficrebiT amagreben (nax. 33, b). naxaze naCvenebia wyalsarini 

arxis kveTi monoliTuri betoniT gvirabis gamarebis 

SemTxvevaSi. rogorc vxedavT, igi Tavsdeba betonis mudmivi 

samagris gaganierebul saZirkvelSi. wylis gamtarobis unari 

aRwevs 200 m3/sT. aseTi arxi SeiZleba gadaixuros xiT an 

rkinabetonis Txeli filebiT. 
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nax. 33 

Tu gvirabis niadagSi gawylianebuli qanebia, 

mizanSewonilad Tvlian daxurul sadrenaJo arxebis 

mowyobas 0,5-1,0 metris siRrmeze (nax. 33, d). arxi SeiZleba 

gamagrdes xiT an masSi Caiwyos perforirebuli 

rkinabetonis milebi. 

zogjer Tarazuli gvirabebis gayvanisas misi daqaneba 

sangreviskenaa (magaliTad, Semxvedri sangrevebiT muSaobis 

dros gvirabis erT-erT nawils aseTi daqaneba eqneba). am 

SemTxvevaSi sangrevidan wylis mocileba xdeba gadasatani 

tumboebiT, liTonis milsadenis saSualebiT. tumbo gvirabis 

erT-erT gverdTan Tavsdeba. 

 

8.3. liandagis dageba 

 

mongreuli qanis Seuferxebeli gamozidvis 

uzrunvelsayofad saWiroa, rom sangrevis winwawevasTan 

erTad liandagis wagrZelebac xdebodes. erTmaneTisagan 

unda gavarCioT droebiTi da mudmivi liandagebi. 
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droebiTi liandagi gvaqvs sangrevidan vagonetebis 

samanevro punqtebamde. vinaidan samanevro punqti sangrevis 

winwawevasTan erTad periodulad gadaadgildeba, amitom 

droebiTi liandagis samsaxuris vada mcirea da misi dageba 

SesaZloa balastis dayris gareSe. ubalasto liandagis 

mowyoba am ubanze gamarTlebulia agreTve vagonetebis 

moZraobis naklebi siCqariTac. 

droebiTi liandagis dasagebad gvirabis niadags 

asworeben, masze Spalebs awyoben da zed omboxebiT 

relsebs amagreben. radgan relsebis standartuli sigrZe 

bevrad aRemateba sangrevis erTi winwawevis sidides, amitom 

uSualod sangrevTan liandagis wagrZeleba xdeba relsis 

mokle naWrebiT (1,5-3,0),  romlebic winaswarve liTonis 

Spalebzea damagrebuli. mezobeli monakveTebi erTmaneTs 

kavebiT ukavSirdeba. sangrevis saTanado sigrZeze gada-

adgilebis Semdeg liandagis aseT monakeTebs iReben da 

normalur relsebs awyoben. liTonis Spalebad iyeneben 

Svelerebis koWebs. 

uSualod sangrevTan liandagis wagrZelebisaTvis 

SesaZlebelia agreTve gamoviyenoT e.w. gamosawevi relsebi 

(nax. 34). adre dagebuli liandagis 1 SigniT gverdulad 

deben gamosawev, Cveulebriv relsebs 2. damtvirTavi manqanis 

borblebi gamosawev relsebze gadasvlisas rebordebiT 

moZraobs. amitom gamosawevi relsis yelis mdebareoba (done) 

ise unda yos rom manqanis gadasvla mdovred moxdes. 

gamosawev relsebs Soris Tavsdeba ganbrjenebi, romelTa 

saSualebiT isini mWidrod ekvrian Cveulebrivad dadgmul 



 

relsebs. gamoweuli nawilis qveS aTavseben liTonis 

Spalebs. relsebis mdgomarebis fiqsireba xdeba maTi 

boloebis damakavSirebeli TasmiT. 

 

 

nax. 34 

 

mudmivi liandagis dageba unda moxdes proeqtis 

mixedviT. qvanaxSiris SaxtebSi liandagis sigane 600 an 900 

milimetria, xolo liTonis maRaroebSi _ 750 mm (liandagis 

sigane izomeba relsis Tavebis Siga napirebs Soris). sazid 

gvirabebs gayvanis procesSi eZlevaT garkveuli daxra 

tvirTis zidvis mimarTulebiT. mudmivi liandagis dagebisas 

aucilebelia gzis saproeqto profilis zusti dacva, 

risTvisac SesaZlebelia saWiro gaxdes calkeul adgilebSi 

gvirabis niadagis damatebiTi moTxra an, piriqiT, qanis 

dayra. profilis sizustes sabolood aRweven balastis 

Sris sisqis regulirebiT. liandagis profilis 

SemowmebisaTvis iyeneben Tarazos. mosaxvevebSi unda 

Semowmdes gare relsis awevis sidide (Sida relsTan 

SedarebiT). 
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35-e naxazze naCvenebia mudmivi liandagis konstruqcia. 

 

nax. 35 

 

qvanaxSiris mrewvelobaSi umetesad iyeneben Р 18 da  Р 24  

tipis maRaros relsebs (ricxvi gviCvenebs erTi grZivi 

metris wonas). mZime tvirTebis intensiuri gadazidvisas 

xmaroben Р 32 da  Р 36  tipis sarkinigzo relsebs. maRaros 

relsebis standartuli sigrZe 8 metria. relsis Tavis 

dasaSvebi cveTa (vertikalze) 8-12 milimetria. 

 

8.4. milsadenebisa da kabelebis gayvana 

 

gvirabgasayvani samuSaoebis Seuferxebeli warmoebisa-

Tvis didi mniSvneloba aqvs milsadenebisa da kabelebis 

wesier gayvanasa da droul wagrZelebas. maTi ganlageba 

iseTi unda iyos, rom Tavidan iqnes acilebuli meqanikuri 

dazianebis safrTxe (matareblebis relsebze moZraobis an 

relsebidan acilebis dos) da xeli ar SeeSalos sawarmoo 

procesebis normalur msvlelobas. milsadenebis gayvanisas 

aucilebelia saWiro hermetulobis dacva. 
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mizanSewonili da moxerxebulia milsadenebis damagreba 

gvirabis gverdis gayolebiT, mis zeda kuTxesTan (nax. 36), 

vinaidan wyalsadenis milebs didi meqanikuri simtkice aqvT, 

SesaZlebelia gvirabis iatakze maTi dawyobac, ise, rom 

xalxis siaruls xels ar uSlides. 

kumSuli haerisa da wyalsadenis milebi magrdeba 

omboxebis, sqeli mavTulis, xis Tamasebis an liTonis 

caluRlebisa da kakvebis saSualebiT. Tu gvirabSi qvis an 

betonis samagria, maSin milebi masSi Camagrebul 

manWvalebze eyrdnoba. aseTive wesiT xdeba liTonis 

saventilacio milebis damagreba. brezentis saventilacio 

milebs ki gvirabSi gaWimul wvril trosze hkideben, 

romlebic kakvebiT aris samagrTan dakavSirebuli. 

Zaluri kabelebis dakideba SeiZleba xistad an moqnilad   

(nax. 37), xisti dakideba dasaSvebia qvis, betonisa da 

rkinabetonis monoliTuri samagris dros da didi simagris 

qanebSi gvirabebis gaumagreblad gayvanis SemTxvevaSi. xisti 

damagrebisas kabeli eyrdnoba liTonis kronSteinebs. 

moqnili damagreba, romelic xorcieldeba brezentisa da 

rezinis sakidarebiT an xis Txeli kronSteinebiT, miznad 

isaxavs kabelis dacvas gawyvetisagan, rac SeiZleba 

gamoiwvios gvirabSi qanis Camoqcevam an samagris dangrevam. 

kabelze dartymis dros aseTi sakidrebi advilad wydeba da 

imtvreva, ris Sedegad kabeli iatakze dawveba. zogjer 

kabeli gvirabis niadagze igeba da mas zemodan mtkice 

cecxlgamZle safari  ukeTdeba  (Sveleri,  rkinabetonis  

Rari da sxv.).  kabelis 



 

 

nax. 36 

 

sakidarebs Soris manZili 3 metrs ar unda aRematebodes, 

xolo kabelis sxvadasxva xazis erTmaneTisagan dacileba 5 

santimetrze naklebi ar unda iyos. 

 

 

nax. 37 

 

8.5  gvirabebis ganaTeba 

 

TviT gvirabis ganaTeba stacionaluri gasanaTebeli 

danadgarebiT xdeba, xolo sangrevebisaTvis gadasatan 

danadgarebs iyeneben. gadasatan gasanaTebel danadgarebSi 

miwodebuli Zabva 127 voltze meti ar unda iyos. 

stacionalur danadgarebSi, romelTac luminescenciuri 

sanaTebi aqvT, dasaSvebia 220 volti Zabva. 
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sanaTebis simZlavre da maT Soris manZili aucilebeli 

unda iqnes me-6 cxrilis mixedviT. 

cxrili 6 

gvirabis dasaxeleba 

sanaTebs 

Soris 

manZili, m 

sanaTis 

simZlavre, 

vt 

1. gvirabis sangrevi 4-6 60-100 

2. ZiriTadi sazidi 

  gvirabebi 

a) usasrulo bagiriT 

 zidvisas 

b) sxva saxis meqani-

kuri zidvisas 

 

 

6-10 

 

12-20 

 

 

60-100 

 

60-100 

3. maRaros ezos gvira  

  bebi 
4-6 60-100 

4. mimRebi baqnebi,   

  Casasxdomi punqtebi,  

  kamerebi 

2-3 60-100 

 

 

9. mudmivi samagris amoyvana 

9.1. zogadi SeniSvnebi 
 

gvirabis samagri unda akmayofilebdes teqnikur, 

sawarmoo da ekonomikur moTxovnebs. teqnikuri moTxovnebia: 

simtkice (datvirTvis atanis unari dasaSvebi Zabvebis 

farglebSi), mdgradoba (proeqtiT gaTvaliswinebuli 

mdebareobis SenarCuneba), sixiste (deformaciebis 

ganviTareba mxolod drekadobis farglebSi). zogjer 

sixistis nacvlad samagrs moeTxoveba garkveuli daTmobis 

unari, rac ar unda arRvevdes mis mdgradobas. 
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ekonomikuri moTxovnebi iTvaliswinebs: 1) samagris 

masalisa da konstruqciis Sesabamisobas gvirabis 

samsaxuris vadasTan; 2) samagris Tavdapirveli Rirebu-

lebisa da gvirabis samsaxuris vadis ganmavlobaSi misi 

remontis danaxarjebis saerTo minimalur sidides. 

gvirabis samagris klasifikacia SeiZleba gamoyenebuli 

masalis (xis, liTonis, qvis, betonis, rkinabetonisa da 

Sreuli), konstruqciis saxeobisa (CarCoiani, TaRovani, 

rgoluri, kamarovani da Stanguri) da muSaobis xasiaTis 

mixedviT (xisti da damTmobi). 

samagris masalis SerCevisas iTvaliswineben gvirabis 

samsaxuris vadas, misi ganivkveTis zomebsa da samTo wnevis 

xasiaTs. 

samagris konstruqciuli forma damokidebulia samTo 

wnevis xasiaTze, rodesac misi sidide SedarebiT mcirea, 

samagr konstruqcias trapeciis an marTkuTxedis forma 

eZleva. konstruqciis elementebi am SemTxvevaSi ZiriTadad 

ganiv Runvaze muSaobs. mniSvnelovani samTo wnevis 

SemTxvevaSi saWiro xdeba samagri konstruqciis 

mrudxazovani formebis gamoyeneba. am dros samagris 

elementebSi umetesad mkumSavi Zabvebi moqmedebs, rac maTi 

muSaobis ufro xelsayrel pirobebs qmnis. 

samagri konstruqcia xSirad Seicavs rogorc 

mrudxazovan ise sworxazovan elementebs. magaliTad, Tu 

vertikaluri samTo wneva mniSvnelovani sididisaa, xolo 

gverdiTi wneva ar arsebos, iyeneben TaRur gadaxurvas, 

romelic sworxazovani vertikalur elementebs eyrdnoba. 



 

85 
 

9.2. xis samagris amoyvana 

 

xis samagris gamoyeneba mizanSewonilia mxolod 

samsaxuris mcire vadis mqone gvirabebSi (ara umetes 4-6 

wlisa), SedarebiT naklebi sididis samTo wnevis dros. 

xis samagris elementebis damzadeba, rogorc wesi, 

dRiseul zedapirze unda moxdes. upirveles yovlisa, 

samagri xe-tye sufTavdeba qerqisa da lafnisagan. xe-tye 

iWreba saWiro sigrZis elementebad, romlebsac ukeTdeba 

amonaWrebi ama Tu im saxis klituri SeerTebis misaRebad. 

xe-tyis diametri  15-30 santimetria. 

xis mudmivi samagris amoyvana xdeba gvirabis sangrevis 

winwawevis kvaldakval. samagris amoyvanis dawyebamde 

saWiroa Weridan da kedlebidan CamosufTavdes qanis 

aramdgradi natexebi da gakeTdes ormoebi bigebis 

Casayeneblad. ormoebis amosaRebad mizanSewonilia sangrevi 

CaquCebis xmareba; rbil qanebSi ormoebs xSirad xeliT 

Txrian. ormoebis siRrme qanis simagrezea damokidebuli da 

5-30 sm Seadgens. 

samagri CarCoebi yovelTvis idgmeba gvirabis grZivi 

RerZis marTobul sibrtyeSi (mosaxvevebSi _ radialur 

sibrtyeSi). 

CarCos dadgma iwyeba bigebis dayenebiT, risTvisac maT 

akavSireben adre dayenebul CarCoebTan nagverdulebis 

daWedebiT (nax. 38, a). bigebze deben uRels, ise, rom klitis 

amonaWrebi mWidrod SeuTavsdes erTmaneTs. amis Semdeg 

saWiroa CarCos dadgmis sisworis Semowmeba. amisaTvis 



 

CarCos zeda kuTxeebSi klitis Sua wertilebze kideben 

Sveulebs. CarCos vertikaluri mdebareoba maSin iqneba 

daculi, Tu bigebi da Sveulebi erT sibrtyeSi SeTavsdebian. 

bigebis daxra, trapeciul CarCoebSi, Cveulebriv, 800-s 

udris, mowmdeba Sveulisa da bigs Soris manZilis gazomviT 

iatakis doneze (nax. 38, b). saWiroa Semowmdes agreTve CarCos 

simetriuloba gvirabis grZiv RerZze gamavali vertikaluri 

sibrtyis mimarT. am mizniT dasayenebeli CarCos uRlisa da 

adre dayenebuli ori CarCos urlebis Sua wertilebSi 

kideben Sveulebs. Tu es Sveulebi ermaneTs SeuTavsdeba, 

maSin simetriulobis piroba daculi iqneba (nax. 38, g).  

 

 

nax. 38 

 

CarCos mdebareobis sisworis Semowmebis Semdeg xdeba 

misi mWidro gasolva zeda kuTxeebSi (nax. 38, d). yovel 

kuTxeSi erTi soli Tavsdeba uRelsa da Wers Soris, xolo 

meore - bigsa da kedels Soris. 
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CarCos gaWeqvas mosdevs ximeebis dayeneba WerSi da, 

saWiroebis SemTxvevaSi, gverdebSic. ximed umetes 

SemTxvevaSi iyeneben nagverdulebs, xolo zogjer _ ficrebs 

(nax. 38, e). Tu ximesa da Weris qanebs Soris mcire manZilia, 

maSin uRelsa da ximes Soris solebis gaWeqviT am 

ukanasknels mWidrod akraven Wers. samagris gareT 

sicarieleebis arsebobis dros saWiroa maTi mWidro 

amoyorva qanis wvrili natexebiT.  

sruli samagri CarCoebis dadgma zemoaRwerilis 

analogiurad xdeba, mxolod am SemTxvevaSi pirvelad ideba 

wolana, razedac Semdeg bigebi eyrdnoba. wolanas 

mosaTavseblad xdeba gvirabis iatakis amoTxra misi 

diametris 2/3-is siRrmeze. 

gaZlierebuli samagri CarCoebis gamoyenebisas jer 

idgmeba ZiriTadi samagri CarCo, xolo Semdeg _ 

maZlierebeli elementebi (jer maZlierebeli samagris 

bigebi, Semdeg - grZivi nawilebi da bolos iWeqeba 

qvesabrjenebi). 

xis samagri CarCoebis dadgma, Cveulebriv, erTmaneTisagan 

0,5-0,8 metris dacilebiT xdeba. sust qanebSi, rodesac 

sakmaod didi wnevaa mosalodneli, samagri CarCoebi 

erTmaneTis mijriT idgmeba, ris gamoc amoximvis saWiroeba 

aRar arsebobs. 
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9.3. liTonis samagris amoyvana 

 

trapeciuli an marTkuTxa CarCoiani liTonis samagris 

amoyvana xis samagris amoyvanis analogiurad xdeba. aseT 

samagrs, umTavresad, damyarebuli samTo wnevis pirobebSi 

iyeneben, rodesac gvirabis samsaxuris vada didia da misi 

kveTis farTobi 6-7 m2-s ar aRemateba. CarCoian samagrSi 

xmaroben ortesebr koWebs (#14, 16, 18 da 20) an Zvelvargis 

relsebs. uRels fexebTan aerTeben specialuri sxmuli 

quslebiT an sxvadasxva saxis zesadebebiTa da WanWikebiT. 

samagris daSla, misi gamoRebis saWiroebis dros, WanWikebiT 

SeerTebis SemTxvevaSi gaZnelebulia, ris gamoc ufro metad 

gavrcelda uWanWiko SeerTebebi. 

mniSvnelovani sididis damyarebuli samTo wnevis 

pirobebSi SeiZleba gamoyenebul iqnes TaRovani xisti 

samagri, romelic Sedgeba rkinigzis an maRaros 

relsebisagan damzadebuli ori rkalisebri elenemtisagan. 

maTi SeerTeba zesadebebisa da WanWikebis saSualebiT xdeba. 

aseT SeerTebis simtkice, TviT elementebis simtkicesTan 

SedarebiT bevrad naklebia da amitom samagris deformaciac 

SeerTebis adgilas xdeba. zogjer xmaroben gazrdili 

sixistis figurul zesadebebs, magram am SemTxvevaSi 

matulobs samagris Rirebuleba. garda amisa, figuruli 

sxmuli zesadebis damzadeba garkveul siZneleebTanaa 

dakavSirebuli. xisti TaRovani samagris dadebiT mxares 

Seadgens misi konstruqciis simartive, misi naklia 
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elementebis didi sigrZe da wona (170-300 kg), rac aZnelebs 

maT transportirebasa da samagris amoyvanas. 

liTonis samagrebidan ufro metad gavrcelda TaRuri 

damTmobi samagri da TaRuri saxsrovani samagri (nax. 39, 40). 

TaRuri damTmobi samagri mzaddeba specialuri 

profilis foladis koWebisagan, romelTa erTi grZivi 

metris wona 18 an 28 kolograms Seadgens. TiToeuli wonis 

koWebi ori tipisaa _ A da  B. am ukanasknels ufro naklebi 

sigane aqvs da SesaZlebelia misi moTavseba A profilis 

koWSi, romlis drosac vRebulobT ganbrjenas koWebis 

gverdebs Soris. amJamad mzaddeba agreTve specialuri 

urTierTSenacvlebadi profilis koWebi (wona 17, 22 da 27 

kg/m). 

TaRuri damTmobi samagri Sedgeba sami elementisagan 

(nax. 39). zeda elementi (segmenti) 1 mzaddeba B tipis 

koWisagan, xolo gverdiTi elementebi 2 (fexebi) _ A tipis 

koWisagan. segmentis boloebi jdeba zeda bloebSi 40 

santietris sigrZeze. yoveli aseTi SeerTebis adgilze 

keTdeba ori caluRi 3. samagris daTmoba xorcieldeba 

segmentis boloebis CasrialebiT fexebis gaswvriv. rac 

ufro magrad iqneba moWerili qanCebi caluRebze, miT ufro 

naklebad damTmobi iqneba samagri da piriqiT; caluRebis 

moWeris saSualebiT iqmneba ganmbrjenis Zala segmentisa da 

fexebis Sexebis zedapirze, razedac damokidebulia maT 

Soris xaxunis Zalis sidide, rac, Tavis mxriv, gansazRvravs 

samagris daTmobis xarisxs. samagris konsruqciuli 

vertikauri daTmoba 30-35 santimetria. 



 

liTonis TaRebi erTmaneTisagan 0,5-1,0 metris daSorebiT 

idgmeba da liTonis TamasebiT 6 erTdeba, rac saWiroa 

samagris grZivi mdgradobisaTvis. fexebi, iseve rogorc 

CarCoiani samagris dros, SeiZleba uSualod idgmebodes 

gvirabis niadagze an (susti qanebis SemTxvevaSi) 

eyrdnobodes grZivad dadebul wolanas 5 specialuri 

quslebiT 4. caluRebs Soris manZili 200 milimetri aiReba, 

xolo maTi dacileba SeerTebis boloebTan _ 100 milimetri. 

caluRebis moWera im zomamde xdeba, rom SesaerTebeli 

elementebis fskerebs Soris RreCo 10-12 milimetri miviRoT. 

TaRovani samagris dadgmis Semdeg gvirabis Wersa da 

gverdebSi xime keTdeba da samagris gare sivrce amoiyoreba. 

ximed SeiZleba vixmaroT xis ficrebi an nagverdulebi, 

rkinabetonis filebi da liTonis badeebi. 

 

nax. 39 
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rodesac aseTi samagri sawmendi samuSaobis gavlenis 

qveS moeqceva, maSin wnevis Sesamcireblad SesaZlebelia 

saWiro gaxdes caluRebze qanCebis moSveba, riTac 

xelovnurad iwveven segmentis boloebis Casxletas. Semdeg, 

roca samTo wneva Semcirdeba da damyarebul mniSvnelobas 

miiRebs, qanCebs caluRebze bolomde uWeren da samagri 

muSaobas iwyebs rogorc xisti konstruqcia. 

TaRuri saxsriani samagri (Semoklebuli aRniSvna АШ), 

Cveulebriv, Sedgeba liTonis ori naxevarTaRisagan, 

romlebic rkinabetonis an liTonisave bigebze eyrdnobian 

(nax. 40). samagri elementebis erTmaneTTan SeerTeba 

saxsrulia, risTvisac maT boloebze miduRebul liTonis 

TaTebs Soris xis grZivebi Tavsdeba. TiToeuli grZivi ori 

an sami mezobeli TaRisaTvis saerToa. liTonis 

naxevarTaRebi keTdeba ortesebri koWebisagan (#14-#20) an 

rkinigzisa da maRaros Zvelvargisi relsebisagan. mezobel 

naxevarTaRebs Soris Tavsdeba xis ganbrjenebi, romlebic 

samagrs grZiv mdgradobas aZleven. 

samsaxsriani samagri gamoiyeneba mniSvnelovani sididis 

araTanabari samTo wnevis dros. saxsrebis arseboba 

amcirebs mRunavi momentebis mniSvnelobebs da xels uwyobs 

wnevis gaTanabrebas samagris perimetrze. daTmoba 

xorcieldeba xis grZivi daTelvis xarjze. 

 



 

 

nax. 40 

samagris dadebiTi mxarea misi gamoyenebis SesaZlebloba 

mZime samTo-geologiur pirobebSi. remontis saWiroebis 

SemTxvevaSi advilad xdeba calkeuli TaRebis daSla xis 

grZivebis gamoWriT. uaryofiT mxared iTvleba SedarebiT 

naklebi daTmoba, romlis amowurvis Semdeg saWiroa 

gvirabis gadamagreba. TaRur damTmob samagrTan SedarebiT, 

misi amoyvana ufro Sromatevadia da met sizustes moiTxovs. 

 

nax. 41 
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saxsriani samagris amoyvanis Tanmimdevroba naCvenebia   

41-e naxazze. jer xdeba zeda xis grZivis 1 dayeneba, romlis 

erTi bolo klituri amonaWeriT uerTdeba adre dayenebul 

grZivs, xolo meore boloTi eyrdnoba droebiT bigs 2. 

metad mZime samTo-geologiuri pirobebis dros, rodesac 

liTonis samagrs rogorc saxsrianoba, ise mniSvnelovani 

daTmobis unari moeTxoveba, mizanSewonilia kombinirebuli 

damTmob-saxsruli samagris gamoyeneba (nax. 42). 

 

nax. 42. 

 

9.4. asawyobi rkinabetonis samagri 

 

asawyobi rkinabetonis samagri saSualebas gvaZlevs 

gamoviyenoT adgilobrivi saSeni masalebi da SevamciroT 

liTonis xarji (liTonis samagrTan SedarebiT). 

monoliTuri betonisa da rkinabetonis samagrebisagan 

gansxvavebiT aseT samagrs SeuZlia amoyvanisTanave miiRos 

samTo wneva; misi amoyvana naklebad Sromatevadia da ar 

saWiroebs sveli samuSaoebis warmoebas, riTac umjobesdeba 
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Sromis pirobebi. asawyobi rkinabetonis elementebis 

damzadeba xdeba miwis zedapirze, saqarxno wesiT. 

trapeciuli da marTkuTxa kveTis gvirabebSi, romelTa 

samsaxuris vada 2-3 wels aRemateba, damyarebuli samTo 

wnevis dros mizanSewonilia gamoyenebul iqnes samagri 

CarCoebi rkinabetonis milisebri bigebiTa da aseTive 

uRliT. Tu samTo wneva SedarebiT didia, umjobesia 

uRlebad gamoviyenoT liTonis ortesebri koWebi an 

relsebi (nax. 43). CarCoebi idgmeba 0,7-1,0 metris daSorebiT. 

ximed xmaroben xis an rkinabetonis filebs (samsaxuris 

didi vadis SemTxvevaSi). 

milisebri rkinabetonis bigebis sigrZe 2,1-3,0 metria, 

xolo maTi diametri _ 145 an 186 milimetri. milis kedlis 

sisqe 35 mm-ia, milebis wona _ 72-139 kilogrami, xolo 

zRvruli datvirTva RerZuli kumSvis dros 30-50 tonas 

Seadgens. zRvruli mRunavi momentia 1,2-1,8 t/m. bolo xanebSi 

milisebri bigebis nacvlad iyeneben marTkuTxa kveTis 

rkinabetonis bigebs. 

 

 

nax. 43 
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mocemuli samagris amoyvana xis samagri CarCoebis 

amoyvanis analogiurad warmoebs. 

samagris zidvis unaris gazrdis mizniT mimarTaven 

asawyobi rkinabetonis TaRovan konstruqciebs. am 

SemTxvevaSi samagris amoyvana xdeba rkinabetonis 

mrudxazovani elementebisagan (nax. 44 da 45). 44-e naxazze 

naCvenebia TaRuri saxsriani rkinabetonis erT-erTi samagri 

(skoCinskis sax. samTo institutis konstruqcia). igi 

warmoadgens calkeul TaRebs, romlebic erTmaneTisagan 0,5-

1,5 metris daSorebiT  idgmeba.  mrudxazovani  elementebis  

SeerTeba   

 

nax. 44 

 

xdeba or-ori WanWikiT (tipi M 12×320). grZivi 

mdgradobis misacemad elementebis SeerTebis adgilebSi 

ayeneben rkinabetonis gambrjenebs. yoveli TaRi Sedgeba 

oTxi mrudxazovani elementisagan, romelTac tesebri 
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ganivkveTi aqvT, Tu samTo wneva gvirabis   iatakidan 

vlindeba,  maSin   damatebiT   deben   wolanas,  romelzec  

 

 

nax. 45 

 

TaRi amohyavT. erTliandagian gvirabebSi wolana mTliania, 

orliandagian gvirabebSi ki ori nawilisagan Sedgeba. 

zeda elementebis wona erTliandagian gvirabebSi 67 

kilogramia, orliandagianSi _ 92 kg. gverdiTi elementebis 

wona _ 65 kg, xolo wolanasi _ 80 da 120 kg. TiToeuli 

TaRis zidvis unari 25 tonas Seadgens. 

xime keTdeba xis, rkinabetonis an liTonis. ufro metad 

gavrcelebulia xis xime, magram samsaxuris didi vadis mqone 

gvirabebSi misi gamoyeneba mizanSewonili ar aris. 

rkinabetonis ximes sisqe 4-5 santimetria; sigane 0,1-0,4 metri, 

xolo sigrZe damikidebulia TaRebs Soris manZilze da 0,8-

1,5 metrs Seadgens. 

arsebobs asawyobi rkinabetonis mTliani TaRovani 

samagris mravali konstruqcia. 46-e naxazze naCvenebia 
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TaRuri gluvi samagri (АГК), romelic gankuTvnilia 

kapitaluri gvirabebisaTvis, damyarebuli samTo wnevis 

pirobebSi ( =3...6). TiToeuli TaRi Seicavs or fila-bigs, 

romlebic eyrdnobian saZirkvlis filebs, or qvesabrjensa 

da uRels. yoveli elementis cali mxare gluvia, xolo misi 

mopirdapire, romelic qaniskenaa miqceuli _ wibovania. maTi 

sigane 320 milimetria. elementebis boloebi iseTi 

konstruqciisaa, rom samagris awyobisas saxsruli 

SeerTebebi miiReba. erTliandagian gvirabebSi qvesabrjenebs 

ar iyeneben da uReli uSualod bigebs eyrdnoba. samagris 

zidvis unari orliandagian gvirabebSi 4,5 t/m

f

2-s, xolo 

erTliandagian gvirabebSi 13 t/m2-s Seadgens. rTul samTo-

geologiur pirobebSi aucilebelia ufro meti zidvis 

unaris mqone nakrebi rkinabetonis samagris gamoyeneba. am 

moTxovnebis Sesabamisad damuSavebulia mcire da msxvili 

rkinabetonis (blokebis) konstruqciebi. 

mcire tiubingebi sami tip-zomisaa: МТ-1 _ 

erTliandagiani gvirabebisaTvis, МТ-2 _ orliandagiani 

gvirabebis zeda TaRisaTvis da МТ-3 Sebrunebuli 

TaRisaTvis. zeda da Sebrunebuli TaRebis SeerTebis 

adgilebSi moTavsdeba specialuri gadamyvani blokebi 

(yvela SemTxvevaSi gamoiyeneba erTi da igive tipzoma). 
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msxvili  wibovani  tiubingebi  КТАМ   daproeqtebulia  

 

      nax. 46                            nax. 47 

 

eqvsi tip-zomis: erTliandagiani gvirabebisaTvis, diametriT 

3,4 da 4,0 m (sinaTleSi) da orliandagiani gvirabebisaTvis _ 

4,9; 5,2; 5,4 da 5,7 m. tiubingebis wonaa 435-470 kg. maTi 

dayeneba xdeba samagrdamdgmeliT. aseTi samagris zidvis 

unari erTliandagian gvirabebSi Seadgens 15 t/m2  (mrRvevi 

datvirTva 30 t/m2),  xolo orliandagian gvirabebSi _       

20 t/m2 (mrRvevi datvirTva 40 t/m2). КТАМ tiubingebis 

samagrs wriuli moxazulobis Seukvreli forma aqvs (nax. 47 

da nax. 48). garda wibovani tiubingebisa, damuSavebulia 

gluvi tiubingebis (blokebis) konstruqciebis (ГТК, ГТАГ da  
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nax. 48 

 

sxva tipebi), romelTac gacilebiT naklebi aerodinamikuri 

winaRoba aqvT.    

rkinabetonis tiubingebis dakavSireba rgolSi xdeba 

ganapira wiboebis saTanado moxazulobis saSualebiT, ris 

Sedegad saxsrul sistemas vRebulobT. amitom proeqtiT 

gaTvaliswinebuli zidvis unaris misaRwevad saWiroa 

gverdiTi qanebis ukuwnevis uzrunvelyofa. amisaTvis 

tiubingebis dayenebis kvaldakval unda warmoebdes MmWidro 

amoyorva. Tu raime mizezis gamo ver xerxdeba amoyorvis 

saTanado simWidrovis miReba, saWiroa damatebiT Catardes 

samagrsgare sivrcis tamponaJi cement-qviSis an qviSa-Tixis 

duRabiT, romlis drosac iyeneben tiubingebis samontaJo 

xvretebs. 

tiubingovani rgoluri samagris amoyvana iwyeba 

Sebrunebuli TaRis tiubingebis dayenebiT, ris Semdeg xdeba 

momdevno tiubingebis simetriuli amoyvana. sul bolos 
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idgmeba klitis tiubingi. samagris moxazulobis zusti 

dacvisaTvis sasurvelia liTonis CarCo-Targis gamoyeneba. 

asawyobi rkinabetonis samagris gavrceleba bevrad aris 

damokidebuli misi amoyvanis meqanizaciis saSualebaTa 

srulyofaze. 

arsebuli samagramomyvani saSualebani SeiZleba daiyos 

or jgufad: 1) specialuri manqanebi, romlebic 

uzrunvelyofen samagris amoyvanis yvela ZiriTad samuSaos 

meqanizacias; 2) meqanizaciis saSualebani, romlebic 

amsubuqeben gammagreblis Sromas samagris elementebis 

dayenebis dros. 

pirveli jgufis manqanebidan amJamad seriulad mzaddeba 

universaluri samagrdamdgmeli УТ-1м (nax. 49). igi 

gankuTvnilia orliandagiani TaRuri an poligonaluri 

kveTis gvirabebisaTvis, romlebSic zidva xdeba 

akumulatoruli elmavlebiT an konveierebiT (liandagis 

RerZebs Soris manZili 1600-1800 mm). samagrdamdgmeli УТ-1м 

warmoadgens TviTmaval urikas 1. masze dadgmulia 

vertkaluri sveti 2, romelic hidrocilindrisa da 

polispastebis saSualebiT amoZravebs amwev isars 3. am 

ukanasknelis boloze gakeTebulia CamWidi mowyobiloba 4, 

romliTac xdeba samagri elementebis 6 aReba (awyvia 

platformaze 7). urikaze damontaJebulia agreTve gamosawevi 

platforma muSebisaTvis 9, satumbi sadguri, zeTis avzi, 

eleqtromowyobiloba da marTvis pulti 8. 

CarCos tipis samagrebis (rkinabetonis, liTonis, xis) 

amosayvanad konstruirebulia samagrdamdgmeli ГС 03-1 (nax. 



 

50). igi warmoadgens TviTmaval urikas, romelzec 

moTavsebulia manipulatori, marTvis pulti, kabelis doli 

da memanqanis  kabina. 

 

 

nax. 49 

 

manipulatori warmoadgens hidrodomkratebis sistemas, 

romlis saSualebiTac xdeba samagri elementebis CaWideba 

da isris mobruneba Tarazul da vertikalur sibrtyeSi. 

samagrdamdgmelis zidvis unari aris   300 kg, awevis 

simaRle -3,0 m; moZraobis siCqare -6,0 km/sT; sigrZe _ 5,3 m;  

sigane - 1,2 m; simaRle - 1,6 m; wona - 6,5 t. 
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           nax. 50                        nax. 51 

 

asawyobi rkinabetonisa da liTonis samagrebis efeqturi 

muSaobisaTvis didi mniSvneloba aqvs mWidro amoyorvas, rac 

xeliT warmoebs da metad Sromatevadia. am procesis 

meqanizaciis saSualebaTa Seqmnas bolo xanebSi saTanado 

yuradReba eqceva. 

 

nax. 52 
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magaliTisaTvis moviyvanoT amosayori manqana МЗ-3 (nax. 

51). manqana МЗ-3-s aqvs doluri mkvebavi, romlis saSualebiT 

SesaZlebelia saaTSi 7-8 m3 amosayori masalis miwodeba 

milebiT 50 metris manZilze (masalis fraqciebis simsxo 60 

milimetramdea). МЗ-3  manqanis dayenebis sqema mocemulia  

52-e naxazze (1 _ manqana МЗ-3, 2 _ masalis milsadeni,         

3 _ moqnili Slangi, 4 _ droebiTi samagri, 5 _ mudmivi 

samagri). МЗ-3-is mwarmoeblurobaa 6-7 m3/sT, xolo milebiT 

transportirebis manZili 30 metrs Seadgens (masalis   

simsxo - 50 mm). orive meqanizmi pnevmaturi energiis xarjze 

muSaobs. 

 

9.5. monoliTuri betonis samagri 

 

monoliTuri betonis samagris gamoyenebis pirobebi, misi 

ZiriTadi saxeobani da amoyvanis Tanmimdevroba iseTivea, 

rogorc qvis samagris SemTxvevaSi gvaqvs. betonis samagri 

ar saWiroebs calke amoyorvas, radgan TviT betoni kargad 

avsebs gverdiTi qanebis yovel uswormasworobas da 

mWidrod ukavSirdeba maT. betonis samagris sisqe, 

Cveulebriv, 26-35 sm Seadgens. qvis samagrTan SedarebiT, 

betonis monoliTuri samagri ufro metad wyalgauvalia. 

rogorc TaRis, ise kedlebis amoyvanisas saWiroa 

saTanado yalibis (Seficvris) gamoyeneba, romlis 

daniSnulebaa samagris saproeqto formis uzrunvelyofa 

betonis Cawyobisa da gamagrebis ganmavlobaSi. yalibebi 

keTdeba xis an liTonisagan. yalibebi SeiZleba iyos 



 

stacionaluri, farisebri (dasaSlel-gadasatani) da moZravi. 

stacionalur yalibebs iyeneben gvirabebis SeuRlebisa da 

gadakveTis adgilebSi, kamerebSi da sxva mcire sigrZis 

gvirabebSi. am dros maTi ganmeorebiTi gamoyeneba ar xdeba. 

didi sigrZis gvirabebSi mizanSewonilia farisebri an 

liTonis moZravi yalibebis gamoyeneba. 

vertikaluri kedlebis amosayvani stacionaluri 

yalibebi Sedgeba bigebisa da ficrebisagan (nax. 53). bigebi 

eyrdnoba wolanebs, romlebic saZirkvlis napirze an 

gvirabis iatakze idgmebian. bigebze zemodan gaideba 

grZivebi, romlebic SemdegSi qargilebis dasadgmelad 

gamoiyenebian. bigebs Soris manZili 0,7-1,0 metrs Seadgens. 

amoficvra keTdeba 25-35 mm sisqis ficrebisagan. 

 

nax. 53 

 

betonis Casxmisas amoficvris gakeTeba (yalibebis 

dayeneba) TandaTanobiT warmoebs. betons 15-26 sm sisqis 

Sreebad asxamen. yoveli Sre itkepneba xelis an meqanikuri 

satkepnelebiT. am mizniT gamoyeneba hpova sxvadasxva 
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konstruqciis vibratorebma. betonis vibracia zrdis mis 

simkvrives, simtkices da wyalgauvalobas da yalibis ufro 

male moxsnis saSualebas iZleva. 

TaRis amoyvana iwyeba kedlebis saTanadod gamagrebis 

Semdeg da warmoebs erTdroulad orive sayrdenidan klitis 

mimarTulebiT. betonis TaRis amoyvana iseTive qargilebis 

gamoyenebiT xdeba, rogorc qvis samagris dros ixmareba. 

qargilis sigrZe erTi metria. erTi qargilis sigrZeze 

TaRis amoyvana unda warmoebdes ganuwyvetliv, mis srul 

damTavrebamde. TaRSi betonis gamkvrivebas gansakuTrebuli 

yuradReba unda mieqces, am dros umjobesia siRrmis 

vibratorebis xmareba. 

saWiro Sedgenilobis betonis masa mzaddeba zedapirze 

an miwis qveS. samagris amoyvanis adgilze misi miwodeba 

xdeba platformaze dadgmuli badiebiT an vagonetebiT, 

romelTac aqvT gadasayiravebeli Zara. 

monoliTuri betonis samagris amoyvanis meqanizaciis 

mizniT iyeneben liTonis gadasaadgilebel yalibebs da 

betonCamwyob manqanebs. 

 

 

nax. 54 
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54-e naxazze naCvenebia ОГУ tipis universaluri yalibi. 

mas iyeneben erT da orliandagian gvirabebSi (sworxazovan 

ubnebze), romelTa kveTia 10,9-16,64 m2. aseTi yalibebi 

SeiZleba vixmaroT betonis rogorc xeliT, ise 

meqanizebuli Casxmis dros. universaluri yalibis 

komponenti Sedgeba aTi seqciisagan, romelTa saerTo sigrZe 

10 metria. TiToeuli seqciis ZirTadi nawilebia liTonis 

bigebi (gare 1 da Siga 2), marcxena 4 da marjvena 3 

naxevarTaRebi da xime 5, saTanado samagri detalebiT. 

erTliandagian gvirabebSi iyeneben sainventaro yalibs 

ОГВ-1 (gvirabis kveTi sinaTleSi 5-11,1 m2). igi Seicavs xuT 

seqcias, romelTa saerTo sigrZe 10 metrs udris (nax. 55). 

qargilis nekni Sedgeba ortesebri koWisagan damzadebuli 

ori naxevarTaRisagan 1, romlebic SeerTebulia 

sayrdenebTan 2 da sagrZelebelTan 3 fiqsatorebis 4 

saSualebiT. yalibis montaJis dros qargilis TaRebi  erTi  

metris  daSorebiT  idgmeba  da  erTmaneTTan kavebiT 

erTdeba.  

TaRebze sxmuli momWerebis saSualebiT magrdeba 

foladis ximeebi 5, romelTa sigrZe 2 metria, xolo sigane _ 

0,25 m. yalibis mdgradobis uzrunvelsayofad iyeneben 

ganmbrjenebs 6, romlebiTac sayrdenebi relsebs 

ukavSirdeba. 

liTonis yalibis gadatanis gasaadvileblad 

SemuSavebulia mgoravi yalibis konstruqciebi. erT-erTi 

maTgani mocemulia 56-e naxazze, romlis marjvena nawilze 

naCvenebia yalibis mdgomareoba dabetonebis momentSi, xolo 



 

marcxenaze _ transportirebis dros. yalibis gverdiTi 

farebis 2 mocileba betonis masisagan xdeba Tarazuli  

forkofebiT  1,  ris  Semdeg  WanWikebis  3 saSualebiT 

 

 

nax. 55 

 

gaiweva vertikaluri farebi 4. amas mosdevs TaRis farebis 6 

moxsna vertikaluri forkofiT 5. saventilacio milebis 7 

gasagoreblad iyeneben specialur gorgolaWebs 8. yalibis 

SigniT ikideba troleris sadeni, kabelebi, haersadeni da 

sxv. yalibis gagoreba xdeba kedlis gaswvriv dagebul 

relsebze an specprofilis koWebze jalambris an elmavlis 

saSualebiT. 
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nax. 56 

rogorc avRniSneT, liTonis gadasatani yalibebi 

SeiZleba vixmaroT xeliT dabetonebisas, magram betonis 

samagris amoyvanis teqnologiis srulyofa SesaZlebelia 

mxolod betonCamsxmeli manqanebis gamoyenebis SemTxvevaSi. 

betonCamsxmeli УБ-1, romelic seriulad mzaddeba, 

betonis masis transportirebas awarmoebs kumSuli haeris 

saSualebiT. igi ufro mZlavri danadgaria. betonis 

miwodeba milsadeniT ( =150 mm) SesaZlebelia Tarazulad 

150 metris, xolo vertikalurad _ 15 metris manZilze. igi 

gamoirCeva mniSvnelovani gabarituli zomebiTa (sigrZe _ 

4,38 m; sigane _ 1,17 m da simaRle _ 1,7 m) da didi woniT. misi 

gamoyeneba mizanSewonilia orliandagian gvirabebSi. 

d

 

nax. 57 
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monoliTuri betonis samagris amoyvanis sruli 

meqanizaciisaTvis SemuSavebulia mowyobilobaTa komple-

qsebi. erT-erT maTgans warmoadgens `horizonti 1~, 

romelSic Sedis betonCamsxmeli УБМЗ-5 da gadasatani 

yalibi ОГБ (nax. 57). kompleqsebi gamoiyeneba Tarazul 

gvirabebSi, romelTa kveTi sinaTleSi 5-12,2 m2 Seadgens, 

amZravi mzaddeba pnevmaturi an eleqtruli tipis 

(Cveulebrivi an afeTqebausafrTxo). 

saSaxto mSeneblobis organizaciisa da meqanizaciis 

samecniero kvleviTi institutis mier rekomendebulia 

betonCamsxmeli kompleqsi БУК-1 (nax. 58). masSi Sedis beton-

Camsxmeli danadgari 2 CamCiani damtvirTaviT, betonsazidi 1, 

meqanikuri amwevi bigi 4 da gadasatani liTonis yalibi 5. 

danadgars SeuZlia betonis narevis miwodeba Tarazulad 

300 metris, xolo vertikalurad 30 metris manZilze. igi 

kumSuli haeris energiiT muSaobs. betonsazidars, romlis 

tevadoba 1,5 m3, gaaCnia daxrili Ziri (daxris kuTxe 

transportirebisas 130, gaclisas 220). betonsazidaris 

dacla xdeba vibraciis saSualebiT. meqanikuri bigis 

daniSnulebaa betonsadenis 3 damagreba saWiro 

mdgomareobaSi. 

 

nax. 58 
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monoliTuri rkinabetonis amoyvana betonis samagris 

amoyvanis analogiurad xdeba. mxolod am SemTxvevaSi 

yalibis dayenebamde keTdeba liTonis armaturis montaJi. 

kedlebis amoyvanasTan erTad TandaTan xdeba armaturis 

dagrZeleba. betonis Casxmisas warmoebs misi gamkvriveba 

vibratorebis saSualebiT. 

rogorc SaxtmSeneblobis praqtika gviCvenebs, 

betonCamsxmeli kompleqsebis gamoyeneba zrdis Sromis 

nayofierebas 1,7-2,0-jer da mniSvnelovnad aumjobesebs 

samagris xarisxs. 

 

9.6. ankeruli (Stanguri) samagri 

 

ankeruli samagris daniSnulebaa gvirabis irgvliv 

mdebare qanebis mdgradobis gazrda. es xdeba gvirabis 

uSualo Weris naklebmdgradi 

Sreebis dakavSirebiT (`mikerebiT~) 

mis zemoT mdebare mdgrad qanTan an 

ramdenime Txeli Sris SekvriT 

(`SekerviT~) rac mniSvnelovnad 

zrdis Sreebis jamuri winaRobis 

moments. napralovan, araSreul 

qanebSi ankerebis gamoyeneba zrdis 

maT bmulobas da maSasadame, 

mdgradobasac. 

Stanguri samagris gamoyenebis 

saSualebiT gvirabis Weris simdgrade nax. 59
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SesaZloa imdenad gaizardos, rom gvirabi damatebiT 

gamagrebasac aRar saWiroebdes. zogjer ki Stanguri samagri 

damxmare saSualebas warmoadgens, romelic aumjobesebs 

ZiriTadi samagris muSaobis pirobebs. gvirabebis 

mSeneblobis praqtikaSi xSirad vxvdebiT Stangebis 

gamoyenebas Spric-betonis, liTonisa da xis samagr 

konstruqciebTan erTad. 

ankeruli (Stanguri) samagris masalad SeiZleba 

gamoviyenoT liToni, rkinabetoni an xe. amJamad umetesad 

liTonis ankerebs iyeneben. 

liTonis StangebiT (ankerebiT) gamagrebuli gvirabis 

sqema naCvenebia 59-e naxazze. yovel ankers cal mxares 

gaaCnia klite, romelic qanSi iWeqeba, xolo meore mxares _ 

kuTxvili qanCiT, romlis saSualebiTac samagri saWiro 

daWimulobas aRwevs. klite unda moTavsdes 

SeZlebisdagvarad, magar qanSi. 

 

9.7. gvirabgasayvani cikli 

 

afeTqebis saSualebiT erTgvarovan qanebSi gvirabis 

gayvanis dros sruldeba sxvadasxva saxis ZiriTadi da 

damxmare sawarmoo procesebi. ZiriTadi procesebia Spurebis 

burRva, damuxtva da afeTqeba, sangrevis ganiaveba, qanis 

datvirTva da gvirabis gamagreba. damxmare procesebi 

uzrunvelyofen ZiriTadi procesebis normalur Sesrulebas. 

maT ricxvs ekuTvnis qanis transportireba, 
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liandagebis dageba, milsadenebisa da kabelebis gayvana, 

droebiTi samagris dadgma, wyalsaqcevi arxebis mowyoba da 

sxv. 

sangrevis yoveli afeTqebis Semdeg xdeba misi winwaweva, 

romlis sidides gansazRvravs Spurebis siRrme da maTi 

gamoyenebis koeficienti. 

sawarmoo procesebis erTobliobas, romelic 

uzrunvelyofs, gvirabis gayvanas sangrevis erTi 

gadaadgilebis manZilze, gvirabgasayvani cikli ewodeba. 

gvirabgasayvani ciklis ZiriTadi maxasiaTebelia misi 

xangrZlivoba da sangrevis gadaadgilebis sidide. 

ciklis xangrZlivoba ise unda SeirCes, rom mis 

Sesrulebas sWirdebodes samuSao cvlebis sruli ricxvi an 

erT cvlaSi mTavrdebodes ciklebis sruli raodenoba. 

gvirabgasayvani ciklis swori organizacia xels uwyobs 

Sromis mwarmoeblurobis zrdas, uzrunvelyofs manqanebisa 

da meqanizmebis srulyofilad gamoyenebas. rac ganapirobebs 

gvirabis gayvanis maRal siCqares. 

arCeven gvirabgasayvani samuSaoebis organizaciis or 

ZiriTad sqemas: 

1) ZiriTadi sawarmoo procesebis TanmimdevrobiT 

Sesruleba; 

2) Sromatevadi ZiriTadi sawarmoo procesebis 

paraleluri (erTdrouli) Sesruleba (burRva da qanis 

datvirTva). 



 

damxmare sawarmoo procesebi, ufro xSirad, ZiriTad 

procesebTan SeTavsebiT sruldeba da amitom ciklis 

xangrZlivobaze maT gavlena ara aqvT. 

TanmimdevrobiT muSaoba organizaciulad ufro martivia 

da SesaZlebelia gamoyenebul iqnes nebismieri kveTis 

gvirabebSi, yovelgvari saxis meqanizaciis dros. am 

SemTxvevaSi sangrevSi erTdroulad myofi muSebis 

raodenoba ufro naklebia, magram mcire mwarmoeblurobis 

mqone perforatorebiTa da mtvirTavi manqanebiT (an qanis 

xeliT datvirTviT) muSaobisas, Spurebis burRvisa da qanis 

aRebis Tanmimdevruli warmoeba ciklis gaWianurebas iwvevs, 

ris gamoc xSirad SeuZlebeli xdeba gayvanis sasurveli 

siCqaris miRweva. amitom, ciklis xangrZlivobis Semcirebis 

mizniT, SemuSavebul iqna iseTi organizaciuli sqemebi, 

rodesac sxvadasxva ZiriTadi sawarmoo operaciebi 

erTdroulad warmoebs. 

 

 

nax. 60 
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Spurebis burRvisa da qanebis datvirTvis erTdroulad 

warmoebis saSualeba rom gvqondes, saWiroa zogierTi 

damxmare RonisZiebis Catareba. magaliTad, sangrevTan 

SeiZleba moewyos Taro, romelzec ganlagdebian mburRavebi 

(xelis saburRi manqanebiT), xolo mis qveS iwarmoebs qanis 

datvirTva; pnevmosayrdenebiani xelis saburRi manqanebis 

gamoyenebis SemTxvevaSi sangrevis qveda SpurebSi 

gaZlierebuli muxtis afeTqebiT aRweven qanis gadayras 1,5-

2,0 metris manZilze da Semdeg erTdroulad xdeba burRva 

da datvirTva. amave mizniT, zogjer, mongreuli qani 

skreperiT gaaqvT sanrevidan 4-5 metris manZilze. 

gvirabgasayvani ciklis srulyofili SesrulebisaTvis 

aucilebelia samuSaoTa organizaciis grafikis Sedgena, 

romelic asaxavs yvela saxis sawarmoo operaciis 

xangrZlivobasa da maT Tanmimdevrobas. 

grafikSi aRiniSneba agreTve samuSaoTa moculoba erT 

ciklze da maT Sesasruleblad saWiro gamyvanTa raodenoba. 

magaliTisaTvis 60-e naxazze naCvenebia kverSlagis gayvanis 

grafiki cvlaSi erTi ciklis SesrulebiT (S=15,5m2, =8). f

ciklis xangrZlivoba damokidebulia gvirabis kveTis 

farTobze, qanis fizikur-meqanikur Tvisebebze, Spurebis 

arCeul sigrZeze, ZiriTadi sagamyvano mowyobilobis tipsa 

da raodenobaze da muSaobis organizaciaze. ciklis 

sasurveli xangrZlivobis miRweva ZiriTadad xdeba  Spuris 

sigrZis saTanado SerCevisa da sakmarisi raodenobis da 

saWiro  mwarmoeblurobis   mqone   manqanebisa  da  satra 
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nax. 61 

 

nsporto saSualebaTa gamoyenebiT. ciklis xangrZlivobis 

regulireba organizaciuli RonisZiebebiT, rogorc 

aRniSnuli iyo, gulisxmobs burRvisa da qanis datvirTvis 

procesebis nawilobriv SeTavsebas, rac arTulebs muSaobis 

warmoebas da yovelTvis arc aris SesaZlebeli. 

ciklis xangrZlivobis  praqtikuli gaangariSeba 

warmoebs mocemul samTo-teqnikur pirobebSi Spuris 

optimaluri siRrmis SemTxvevisaTvis, calkeuli, 

erTmaneTTan SeuTavsebeli, sawarmoo operaciebis 

SesrulebisaTvis saWiro droTa Sejamebis safuZvelze 

cT

                                  (9.1) dafdatburc ttttT +++=

aq aris burRvis SeuTavsebeli dro, sT; burt

datt _ mongreuli qanis datvirTvis dro, sT; 

aft _ Spurebis damuxtvis, maTi afeTqebisa da 

sangrevis ganiavebis dro, sT; 
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dt  _ ZiriTad sawarmoo operaciebTan SeuTavsebeli   

     damxmare   samuSaoebisa   da   mosalodneli   

     gacdenebis dro, sT. 

 

Spurebis burRvisa da qanis datvirTvis mimdevrobiT 

warmoebis SemTxvevaSi 

             dafc tt
Pm

KSl
vm

NlT ++
⋅

⋅⋅⋅⋅
+

⋅
⋅

=
1

cosαη
             (9.2) 

sadac: l  aris Spuris sigrZe, m; 

α _ gvirabis RerZis gaswvriv Spuris daxris kuTxe; 

N  _ Spurebis ricxvi; 

η  _ Spurebis gamoyenebis koeficienti; 

v _ arCeuli saburRi manqaniT Spurebis burRvis 

siCqare  saerTo muSaobis erT saaTSi, m/sT; 

m _ sangrevSi erTdroulad momuSave saburRi 

manqanebis ricxvi; 

S  _ sangrevis farTobi gayvanisas, m2; 

K  _ qanis gafxvierebis koeficienti; 

P  _ damtvirTavi manqanis mwarmoebloba saerTo 

muSaobis erT saaTSi, m3/sT; 

1m  _ sangrevSi erTdroulad momuSave mtvirTavi 

manqanebis ricxvi. 

 

gvirabis gayvanis siCqare da Sromis mwarmoeblobis 

gazrdisaTvis saWiroa SeZlebisdagvarad Semcirdes  da, 

gansakuTrebiT,  mniSvnelobani. am ukanasknelSi gaTva-

aft

dt
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liswinebuli unda iqnes agreTve gvirabis gamagrebisaTvis 

saWiro drois nawili, romelic ver uTavsdeba sxva ZiriTad 

operaciebs. ciklis xangrZlivobis gamoTvlis Semdeg 

SesaZloa saWiro Seiqmnes misi koreqtireba, raTa dRe-RameSi 

ciklis jeradi ricxvi miviRoT. 

rogorc formulidan Cans, ciklis xangrZlivoba 

ZiriTadad damokidebulia, erTis mxriv, Spuris sigrZeze 

(sangrevis erT winwawevis sidideze), xolo meore mxriv, 

arCeuli saburRi da damtvirTavi manqanebis 

mwarmoeblurobasa da raodenobaze. 

ciklis xangrZlivoba  SeiZleba ganisazRvros 

gvirabis gayvanis dadgenili V  siCqaris uzrunvelyofis 

pirobidan 

cT

                      n
T
TlV ⋅=
c

c                        (9.3) 

 aq  aris sangrevis winwaweva ciklSi ( ), m; cl αη cos⋅⋅= llc

T  _ dRe-RameSi samuSao saaTebis raodenoba; 

n  _ samuSao dReTa ricxvi TveSi. 

aqedan vRebulobT ciklis saWiro xangrZlivobas 

                      n
V
TlT ⋅= cc                        (9.4) 

gvirabTmSeneblobis Tanamedrove praqtikis monacemebis 

Tanaxmad, Spurebis burRvisa da qanis datvirTvis 

xangrZlivoba daaxloebiT Tanabaria da TiToeuli maTgani 

ciklis 30-40%-s ikavebs. Spurebis damuxtva-afeTqebasa da 

sangrevis ganiavebas ki ciklis mTeli xangrZlivobis 

daaxloebiT 20% sWirdeba. 
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mudmivi samagris amoyvana, roca igi sangrevidan 

mniSvnelovani daSorebiT warmoebs, ciklis xangrZlivobaze 

gavlenas ar axdens, vinaidan sangrevSi warmoebul 

samuSaoebTan igi dakavSirebuli ar aris. xisa da liTonis 

mudmivi samagri sangrevis gadaadgilebis kvaldakval 

amohyavT da amitom igi asaxuli unda iyos gayvanis 

organizaciis grafikSi. aseTi samagris amoyvana 

SeZlebisdagvarad unda SeuTavsdes Spurebis burRvis an 

qanis datvirTvis samuSaoebs. 

kompleqsuri brigadis wevrTa raodenoba ganisazRvreba 

erT ciklSi Sesasrulebeli samuSaos moculobisa da 

arsebuli gamomuSavebis normebis mixedviT. jer isazRvreba 

erT ciklze TiToeuli sawarmoo procesebis 

Sesasruleblad saWiro kaccvlebis ricxvi 
H
VNi =  (V _ 

Sesabamisi samuSaos moculobaa ciklSi, H  _ gamomuSavebis 

norma cvlaSi), xolo Semdeg angariSoben kaccvlebis jamur 

raodenobas 

                   ni NNNNN +⋅⋅⋅⋅+++=∑ 321              (9.5) 

 

10. Tarazuli gvirabebis gayvana qanis manqanuri 

mongreviT 

 

qanis manqanuri mongreva SeiZleba sangrevi CaquCebiT, 

gvirabgamyvani kombainebiT an hidromonitorebiT 

(hidromongreva). gvirabebis gayvanis mocemuli xerxebi 

gamoiyeneba SedarebiT mcire simagris qanebSi. maTi 
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gavrcelebis are, burRva-afeTqebiT gayvanis xerxTan 

SedarebiT, gacilebiT naklebia. 

 

10.1. gvirabebis gayvana sangrevi CaquCebiT 

 

sangrevi CaquCebis saSualebiT gvirabebi SeiZleba 

gaviyvanoT qvanaxSirisa da manganumis fenebSi an sxva rbil, 

msxvrevad qanebSi (f<5). 

gvirabis gayvanisas mizanSewonilad iTvleba sangrevi 

CaquCebis Sewyvilebuli muSaoba. am dros CaquCebs 

urTierTdaxrili mdebareoba eZlevaT da qanis axleCa ori 

mngrevelis saerTo ZaliT xdeba. am SemTxvevaSi sangrevs sam 

nawilad yofen (nax. 62). jer iReben sangrevis Sua nawils, 

riTac qmnian yels, Semdeg angreven qveda safexurs da 

bolos _ zeda safexurs. sangrevis winwaweva cvlaSi 2-2,5 

metrs Seadgens da orjerad xorcieldeba (TiToeul jerSi 

SeWris siRrme 1-1,25 m-ia). erT jerze qanis srulad 

mongrevis Semdeg idgmeba samagris CarCo. amasTanave, wina 

cvlaSi dadgmul CarCoebs Soris ayeneben damatebiT 

CarCoebs, ris Sedegad maT Soris manZili 0,5-0,7 metri 

gamodis. 

 

nax. 62 
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sangrevi CaquCebiT muSaobisas mizanSewonili ar aris 

qanis mtvirTavi manqanebis gamoyeneba, vinaidan qanis 

mongrevis mwarmoebluroba mcirea. garda amisa, mtvirTavi 

manqanebisa da mngrevelebis erTdrouli muSaoba saxifaToa. 

amitom datvirTvas awarmoeben xeliT, gadamtvirTvelis 

saSualebiT. qanis xeliT datvirTvis saWiroeba gvirabis 

gayvanis mocemuli xerxis did nakls warmoadgens. amitom 

cdiloben ganaxorcielon mongreuli qanis TviTdayra 

gadamtvirTavze (nax. 63); sangrevis qveda nawilSi akeTeben 

yels 1, romlis siRrme 0,8 metria, xolo kveTi _ 0,6×0,6 m. 

masSi SehyavT gadamtvirTavis qveda bolo. amis Semdeg 

iwyeben sangrevis damuSavebas naxazze aRniSnuli 

TanmimdevrobiT. II da III ubnebidan mongreuli naxSiri 

TavisTavad cviva gadamtvirTavze, xolo IV ubnebze 

mongreuli naxSiri masze xeliT itvirTeba (sinamdvileSi 

xeliT datvirTva nawilobriv saWiro iqneba II da III ubnebis 

mongrevis drosac). 

 

nax. 63 

 

qanis (naxSiris) gazidva sangrevidan warmoebs 

vagonetebiT an konveieris saSualebiT. masalebis miwodeba 
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sanrevSi didi kveTis gvirabebSi (S>8 m2) xdeba saliandago 
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izaciis grafiki 

san

transportis gamoyenebiT, mcire kveTis gvirabebSi ki 

saWiroa reversiuli konveierebis gamoyeneba. am mizniT 

zogjer iyeneben monorelsze gadasaadgilebel urikebs 

(monorelsebi samagris uRlebze magrdeba). 

64-e naxazze naCvenebia muSaobis organ

grevi CaquCebiT Strekis gayvanisas, TveSi 270 metris 

siCqariT; gvirabis kveTi 5,0 m2, mongreva _ Sewyvilebuli 

CaquCebiT, qanis datvirTva _ gadamtvirTavis daxmarebiT, 

zidva _ elmavlebiT, cvlaSi brigadis Semadgenloba _ 5 

kaci. 

 

nax. 64 

10.2. gvirabis gayvana nis hidromongreviT 

 

irabis gayvanas qanis hidromongreviT awarmoeben 

mxo

romelic 

axd

 

qa

gv

lod e.w. hidroSaxtebSi, sadac sasargeblo namarxis 

mopoveba, ZiriTadad, wylis energiis xarjze xdeba. 

hidromongreva xorcieldeba hidromonitoriT, 

ens maRalwneviani wylis Wavlis mimarTvas sangrevze. 

hidromonitors martivi konstruqcia aqvs. ZiriTadi 

Semadgeneli nawilebia: samontaJo cigurebi 7, 



 

mosabrunebeli mowyobiloba 3, 4, lula 2, konusuri sacmi 1 

da saWevari 5, romliTac xdeba Wavlis marTva (nax. 65). 

 

nax. 65 

 

dromongreviT Strekis gayvanis sqema naCvenebia 66-e 

nax

i naxSiri, ereva ra wyals, pulpis saxiT 

TviTdinebiT miemarTeba gvirabSi dagebul RarSi 2, romelic 

hi

azze. hidromonitors 1 ayeneben 1,5-2,0 metris manZilze. 

amasTan wylis miwodeba xdeba 2,0-3,0 mgp. wnevis qveS 

milsadeniT 3, romlis diametric 150-200 milimetria. 

konusuri sacmidan wylis Wavlis gamotyorcnisas misi wneva 

_ 8,0 _ 10,0 mg.p-mde izrdeba. Tavdapirvelad Wavls 

mimarTaven naxSiris fenis ufro rbil SuaSreSi da qmnian 

0,5-1,0 metri siRrmisa da 0,2-0,3 metri simaRlis yels. Tu 

naxSiris fena erTgvarovania, maSin yels sangrevis ZirSi 

akeTeben. yelis Seqmnis Semdeg awarmoeben sangrevis 

damuSavebas Tarazul zolebad. Wavlis saSualebiT xdeba 

agreTve gvirabis kveTis Semofargvla saproeqto zomebis 

Sesabamisad. 

mongreul
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mom

 gaiyvaneba, romlis daxra 3%-ze naklebi ar 

und

vs Soris TandaTan izrdeba, rac Wavlis 

moq

bulia 

qva

eracias warmoadgens, 

inanqrebuli reStakebisaganaa Sedgenili da grovdeba 

Semkreb ormoSi, saidanac hidroelevatoriT zedapirze 

aitaneba. Rari gvirabis erT-erTi gverdis gaswvriv aris 

gawyobili. pulpis RarSi miSveba xorcieldeba mimmarTveli 

faris saSualebiT, romelic gvirabis iatakzea dayenebuli. 

fari furclovani foladisagan mzaddeba. transportirebis 

didi sigrZis SemTxvevaSi pulpis gauwyloeba SesaZlebelia 

gvirabSive moxdes specialuri sacrebis gamoyenebiT. 

sacridan naxSiri konveierze gadadis da Semdeg vagonetebSi 

itvirTeba. 

pulpis TviTdinebis uzrunvelsayofad gvirabi 

aRmavlobiT

a iyos. 

naxSiris mongrevasTan erTad manZili hidromonitorsa 

da sangre

medebis efeqturobis Semcirebas iwvevs. amitom 

hidromonitors gaaCnia ori lula: muSaobis dawyebisas 

keTdeba mokle lula, sigrZiT 1 metri, romelic SemdegSi 

grZeli luliT icvleba (2,5 m). rodesac sangrevi 5-10 metris 

manZilze waiwevs, saWiro xdeba hidromonitoris 

gadaadgileba, risTvisac specialur jalambars iyeneben. 

amasTan erTad saWiroa Raris saTanado wagrZelebac. 

wylis xarji hidromongrevis dros 1 tona naxSirze 

cvalebadobs 6-12 m3 farglebSi da damokide

naxSiris samagrsa da wylis wnevaze. 

gvirabis gamagreba, hidromongreviT misi gayvanis 

pirobebSi yvelaze ufro Sromatevad op
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ro

hidromonitoris mwarmoe a saaTSi Seadgens 10-15 

m3, rac damokidebulia qanis simagrisa da wylis Wavlis 

wne

10.3. gayvana kombainebis saSualebiT 

melic ciklis 50-70%-s Seadgens (hidromongreva 20-30%, 

milebisa da Raris wagrZeleba da sxva damxmare samuSaoebi 

_ 20%). gamagreba xdeba Cveulebrivi samagri CarCoebiT, 

romelic 1,0-1,5 metris manZilze idgmeba (zogjer ufro 

mWidrod). samagris dadgmisas hidromonitoris muSaoba 

wydeba. misi mocdenis SemcirebisaTvis mizanSewonilad 

iTvleba sagamyvano brigadaze ori sangrevis mimagreba; 

rodesac erTSi hidromongreva warmoebs, meoreSi samagri 

idgmeba da piriqiT. 

 

nax. 66 

 

blurob

vaze. 

 

 

 

 

 



 

 

125 
 

irabgasayvani kombaini ewodeba iseT samTo manqanas, 

romelic gan isaTvis 

da erTdroulad asrulebs qanis mongrevisa da datvirTvis 

sam

, xolo misi abraziuloba ar aRemateba         

5-10

gv

kuTvnilia gvirabis meqanizebuli gayvan

uSaoebs. 

Cveni kombainebi umTavresad gankuTvnilia 6-16 m2 kveTis 

mqone Tarazuli gvirabebis gasayvanad, rodesac qanis 

simagre 

 mg-s. 

gvirabgamyvani kombainis tipi. Tarazuli da daxrili 

gvirabebis asayvanad gankuTvnili kombainebi SeiZleba 

daiyos qa

 g

nis momngrevi organis (aRmasrulebeli organos) 

tip

erTdroulad 

war

is, mongreuli qanis awmendis xerxisa da kombainis 

gadamaadgilebeli organos saxeobis mixedviT. 

kombainis qanis momngrevi organo ZiriTadad ori tipisaa 

burRviTi da amorCeviTi moqmedebis. pirvel SemTxvevaSi 

qanis mongreva sangrevis mTel farTobze 

moebs, meore SemTxvevaSi ki sangrevis damuSaveba xdeba 

nawil-nawil, Tamnimdevrulad. burRviTi moqmedebis 

momngrevi organoTi, Cveulebriv, SesaZlebelia mxolod 

erTi garkveuli kveTis mqone gvirabis gayvana, amorCeviTi 

moqmedebis momngrevi organo ki kveTis formisa da 

farTobis garkveul diapazonSi Secvlis saSualebas iZleva. 

mongreuli qanis amRebi mowyobiloba kombainebSi 

keTdeba  momxveti TaTebis, CamCebis, Snekebisa da sxvaTa 

saxiT. 
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abgasayvani kombainis amZravi muSaobs eleqtruli, 

pnev

oruli momngrevi organoebi 

aqv

momngrevi organoebi 

aqv

andagiani TaRuri formis gvirabebis gasayvanad an 

mci

ros

li, aixveteba gvirabis iatakidan 

(Cam

kombainis gadamaadgilebeli meqanizmi SeiZleba iyos 

muxluxa an ganmbrjen-mabiji. 

gvir

maturi an hidravlikuri energiiT. 

burRviTi moqmedebis rot

T gvirabgasayvan kombainebs ШБМ-2, ШБМ-3, ПК-6, ПК-8, ПК-

10. aseTive moqmedebis planetaruli 

T kobainebs `yaraganda 7/15 (ЗПУ), ПКГ‐3, ПКГ‐4 da `yaraganda 

ПП‐2~. 

gvirabgamyvani kombainebis erT-erT adrindel models 

ekuTvnis kombaini ШБМ-2 (nax. 66). igi gankuTvnilia 

erTli

re simagris qanebSi ( . qanis damangreveli organo 

rotoruli tipisaa, romelic Wris principiT muSaobs. igi 

Sedgeba sami sxivisagan, romlebzec damagrebulia mWreli 

kbilebi 1. maTi brunvis d  sangrevSi amoiWreba wriuli 

Rrmulebi _ siganiT 300 mm da siRrmiT 60 mm. Rrmulebs 

Soris iqmneba 120 mm siganis qanis wriuli mTelanebi, 

romelTa dangreva konusuri amxleCebiT xdeba. kombainis 

muSaobisas qanis 40% saWrisebiT ingreva, xolo 60% _ 

amxleCebis moqmedebiT. 

mongreuli qani cviva sangrevsa da gadamRob fars 2 

Soris da CamCebis 3 saSualebiT, romlebic sxivebis 

boloebTanaa damagrebu

Cebs aqvT kbilebi 14). axvetili qanis gantvirTva xdeba 

kombainis lentian konveierze 4, risTvisac gadamRobi faris 

zeda nawilSi gakeTebulia amonaWrebi 16. dasatvirTavi 
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Ti saSualebiT 

iqm

vagonetebis raodenobis gazrdisaTvis kombainis lentian 

konveiers mierTebuli aqvs gadamtvirTavi, romelic 

monorelszea dakidebuli da kombainTan erTad moZraobs. 

kombains aqvs wina 10 da ukana 6 sayrdenebi. 

kombainis rotoruli mWreli organos moqmedebiT 

gvirabis kveTi wriuli miiReba. misTvis TaRuri formis 

misacemad iyeneben saberme frezebs 5; ma

neba saberme bilikebi, romlebzec xdeba kombainis ukana 

sayrdenebis 6 gacureba. amave frezebiT CaWrian samagris 

dasayenebel  Rrmulebs. kombainis ukana sayrdenebze 

damontaJebulia specialuri Txrilgamyvani, romelic 

gvirabis gayvanis kvaldakval wyalsarin Txrils qmnis. 

 

 

nax. 67 

 

kombains aqvs mTavari reduqtori 7, romlis gverdiT 

kedlebze mimagrebulia debeli domkratebis 

hidravlikuri cilindrebi 11, maTi Stokebi saTanado 

traversebis 12 saSualebiT dakavSirebulia gambrjenebTan 

mimwo
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13, 

uloben kombainis miwodebis dros 

gan

ombainis ukan daxeva amave 

hid

grevSi warmoSobili mtvris 

Cas

Secvla xdeba gambrjenebis 

hid

romlebic kombainis muSaobis dros iWeqeba gvirabis 

gverdebs Soris. 

gambrjenebi Tavidan gvacileben grZivi RerZis irgvliv 

kombainis Setrialebis saSiSroebas qanis mongrevisas 

warmoSobili reaqtiuli momentis gavleniT da amasTanave 

TavisTavze Reb

viTarebul Zalvis reaqcias. 

rodesac kombaini 0,7 metriT waiwevs, wnevas 

hidrocilindrebSi xsnian, ganbrjenebs aTavisufleben da 

win gadaadgileben, ris Semdeg maT xelaxla gaWeqaven da 

muSaobas ganaaxleben. TviT k

rodomkratebiT warmoebs. 

kombainisa da momuSave personalis dacva gvirabis 

WerTan qanis SesaZlo Camoqcevis SemTxvevaSi xdeba damcavi 

fariT 15. mudmivi samagris amoyvana warmoebs kombainis 

winwawevis kvaldakval. san

axSobad kombainze dadgmulia sarwyavi mowyobiloba, 

romelic qanis mongrevisas gamudmebiT moqmedebs (wylis 

xarji 0,25-0,3 m3/sT). amasTan erTad iyeneben mtversasrut 

mowyobilobas. 

kombainis moZraobis mimarTulebis Secvla vertikalur 

sibrtyeSi xdeba wina sayrdenis simaRlis SecvliT, rac 

hidrodomkratebiT xorcieldeba. Tarazul sibrtyeSi 

mimarTulebis 

rodomkratebisa da ukana sayrdenebTan moTavsebuli 

hidrodomkratis saSualebiT (gvirabis moxveuli ubnebis 

gayvanisas).  



 

kombain ШБМ-2-is eleqtromowyobiloba afeTqeba-

usafrTxoa. kombaini ШБМ-3 

Seiqmna kombain ШБМ-2-is 
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nax. 68

bazaze da am ukanaskne-

kombaini  ПК-6 (nax. 68) gamo

kveTis gvirabebis gasayvanad (S

ШБМ tipis kombainisagan 

ganlagebulia or koncentrul mlebic 

erT

 

dan

lisagan gansxvavebiT mas 

aqvs muxluxa svla. 

gankuTvnilia umTavresad ka-

liumis marilis maRaroebSi 

samuSaod. 

iyeneba TaRuri formis mcire 

=4,3 m2) kaliumis maRaroebSi. 

gansxvavebiT, aq saWrisebi 

saburR organoze, ro

maneTis sawinaaRmdego mimarTulebiT brunaven; 

orsxiviani SidaburRi 1 saaTis isris mimarTulebiT brunavs, 

xolo samsxiviani gareburRi  2 saaTis isris  

sawinaaRmdegod. amis gamo, qanis Wris dros warmoSobili 

reaqtiuli momentebi erTmaneTs awonasworeben da kombaini 

maT mavne gavlenas ar ganicdis. es ki saSualebas iZleva 

aRar vixmaroT gambrjeni mowyobiloba da gamoviyenoT 

muxluxa svla, riTac mniSvnelovnad izrdeba manevruloba. 

gareburRis napirebze miduRebulia qanis damtvirTavi 

CamCebi 3. sangrevis centraluri nawilis mongreva xdeba 

winaburRiT 4, romlis diametria 320 mm. saWrisebiT Seqmnil 

koncentrul Rrmulebs Soris darCenili qanis mTelanebis

greva xdeba konusuri amxleCebiT. wriuli kveTisaTvis 
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К-8 

kombainebs

kveTis mqone 

gvi

 

d

eneben TaRuri kveTis gvirabebis 

gasa

mWreli 

or

TaRuri formis micema, iseve rogorc ШБМ tipis kombainebis 

SemTxvevaSi, xorcieldeba saberme frezebis saSualebiT. 

kaliumisa da qvamarilis maRaroebSi samuSaodaa 

gankuTvnili agreTve kombainebi ПК-8 da ПК-10. 

qanis damangreveli organos konstruqcia ПК-6 da П

 msgavsi aqvT, mxolod ПК-8 kombainSi misi 

diametric ufro didia, rac ufro meti 

rabebis gayvanis saSualebas iZleva. amasTanave, gare 

burRis mWreli sxivebi gasaSlelia, ris gamoc 

SesaZlebelia gvirabis kveTis farTobis Secvla 8,0-9,0 m2-is 

farglebSi. mongreuli qanis datvirTvac lentian 

konveierze ПК-6-is analogiurad xdeba. kombaini ПК-8  

muxluxa svlazea da muSaobis dros mdgradobis 

gasazrdelad, saWiroebis SemTxvevaSi, SeiZleba gaiWeqos 

gvirabis ke lebs Soris hidravlikuri domkratebiT. mas 

gaaCnia WerTan gamWeqi domkratic. kombainze damontaJebulia 

mtverSemwovi danadgari. 

ПК-8 kombainiT SeiZleba daxrili gvirabebis gayvanac 

(±150). es kombaini amJamad seriulad mzaddeba. 

kombain ПК-10-s iy

yvanad (S=12, 14 m2) da agreTve kaliumis maRaroebis 

kameruli sistemiT damuSavebisaTvis. kombainis 

gano Sedgeba sami mbrunavi burRis, zeda momngrevi 

mowyobilobisa da saberme frezebisagan. gvirabis zeda 

nawilis daprofileba xdeba zeda momngrevi mowyobilobiT, 

qveda nawilisa ki _ burRviTa da saberme frezebiT. qanis 
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da saberme frezebTan dakavSirebuli 

Sne

modeli cnobili marka ) gankuTvnilia TaRuri formis 

ZiriTad

kveTis farTobi  m2: 8,4; 10,0; 15,6 da 17,0, daxris kuTxe ±120). 

momngrevi organo (amZrav meqanizmebTan erTad) saxsrulad 

aris dakavSirebuli kombainis CarCoze, rac gvirabis 

gayvanisas misi mdebareobis Secvlis saSualebas iZleva 

(daxris kuTxe ±150). 

kombaini ПК-10 aRWurvilia centraluri xvetia 

konveieriT, romelzedac mongreuli qanis datvirTva 

mbrunavi burRebisa 

kebis saSualebiT warmoebs. xvetia konveierebidan qani 

damtvirTvelze gadadis. 

brunviTi moqmedebis kombainebs Soris ukeTesi 

saeqspluatacio Tvisebebi gamoamJRavna kombainma `yaraganda 

~. 

kombaini `yaraganda ~ (ukanasknel xans gamoSvebuli 

ЗПУ

i mosamzadebeli irabebis gasayvanad (gvirabis 

qanis damangreveli organo planetarul-saburRi tipisaa 

(nax. 68). igi Sedgeba oTxi mWreli diskosagan. Sua diskoebi 

1 burRaven sangrevis centralur nawils (diskoebis 

diametria 640 mm), xolo ganapira diskoebi 2 moqmedeben 

sangrevis danarCen farTobze (

gv

mm). diskoebi brunaven 

rogorc sakuTari RerZis, ise kombainis mTavari RerZis 

(gasayvani gvirabebis grZivi RerZis) garSemo. saberme 

frezebis 3 moqmedebiT gvirabis kveTs, romelic 

Tavdapirvelad wriuli gamodis, TaRuri forma eZleva. 
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vetia konveieris qveda 

nap

ngrevi 

or

gvirabis erTi kveTidan meoreze gadasvla saWiroebs 

kombainis xelaxal gamorTvasa da zogierTi kvanZisa da 

detalis Secvlas. orliandagiani gvirabebis kveTis 

misaRebad awarmoeben qanis damangreveli organos rxevas 

sangrevis sibrtyis paralelurad specialuri merxevi 

meqanizmis saSualebiT (rxeva SeiZleba rogorc Tarazuli, 

ise vertikaluri mimarTulebiT). 

mongreuli qani Snekebis 4 saSualebiT, romlebic 

saberme frezebTan erT mTlians warmoadgens, miixveteba 

centralurad ganlagebuli x

irTan, saidanac igi zeviT gadaitaneba da bolos lentian 

gadamtvirTavze daiyreba. es ukanaskneli monorelszea 

Camokidebuli da masze gadaadgildeba kombainis winwawevis 

Sesabamisad. monorelsi liTonis TaRuri samagris zeda 

segmentzea damagrebuli (samagris dayenebis minimaluri 

SesaZlebeli manZili sangrevidan 2,2 metrs Seadgens). 

mtverTan sabrZolvelad kombaini aRWurvilia 

mtverSemwovi da sarwyavi mowyobilobebiT. imisaTvis, rom 

mtveri naklebad gavrceldes gvirabSi, kombainze mom

ganos ukan dayenebulia gadamRobi fari 5. 
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nax. 69 

kombains muxluxa svla aqvs, rac mas karg manevrulobas 

aniWebs. muxluxebi saberme frezebiT Seqmnil bilikze 

gadaadgildeba. muSaobisas kombaini kargadaa gawonaswo-

rebuli. 

naxSirSi muSaobisas kombainis mwarmoeblurobaa       

130 m3/sT, xolo fuWi qanis SemTxvevaSi ( _ 36 m3/sT. 

kombainis eleqtromowyobi qebausafrTxoa. 

amorCeviTi moqmedebis momngrevi organos mqone 

α=12 ) 

SesaZlebelia SedarebiT rTul samTo-geologiur 

pirobe

CanarTeb s 

kombainis muSaobis SemTxvevaSic qanis simagre 

pro aseTi 

tip

amebr 

avi

loba feT

kombainebi gankuTvnilia nebismieri formis Tarazuli da 

mcired daxrili gvirabebis ( 0 gasayvanad. maTi 

gamoyeneba 

bSi (susti qanebi gvirabis Wersa da iatakSi, 

mniSvnelovani wylismodena, magari qanis i). am tipi

todiakonovis skaliT 4-ze meti ar unda iyos. 

is kombainebia ПК‐3м; (ПК‐7); ПК 9р; 5ПУ (ПКУ‐1); 6ПУ‐56МГ. 

yvela am kombainisaTvis damaxasiaTebelia gvirgvina 

mWreli organo, romelic mbrunavi isris bolozea 

moTavsebuli. burRviTi moqmedebis momngrevi organos mqone 

kombainebisagan gansxvavebiT, romlebic qans gvirabis kveTis 

mTel farTobze erTdroulad angreven, aseTi tipis 

kombainebi sangrevis damuSavebas arCeuli TanmimdevrobiT 

awarmoeben. qanis damangreveli organos konstruqcia 

saSualebas iZleva mongrevis Tanmimdevroba survilis

rCioT da gvirabis kveTs saWiro moxazuloba mivceT. 

garda amisa, SesaZlebelia gvirabis kveTis farTobis 
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isris gadaadgileba 

ver

damuSavebis Tanmimdevroba 

Secvla mniSvnelovan farglebSi, rac ar xerxdeba burRviTi 

moqmedebis kombainebis gamoyenebisas. 

sakmao gavrceleba hpova gvirabgasayvanma kombainma ПК  ‐3      

(nax. 70), romelic 1961 wlidan seriulad mzaddeba. kombainis 

aRmasrulebeli organo warmoadgens frezul gvirgvins 1, 

romelic wakveTili konusis formisaa da aRWurvilia 

spiralurad ganlagebuli saWrisebiT. maTi aseTi ganlageba 

uzrunvelyofs mongreuli qanis gamotanas gvirgvinis grZivi 

mimarTulebiT sangrevSi SeWris dros. hidrocilindrebis 

sistemis saSualebiT SesaZlebelia 

tikaluri da Tarazuli mimarTulebiT rac nebismier 

adgilze qanis mongrevis saSualebas iZleva. 

kombainis damtvirTavi organo 3 Sedgeba Sekruli 

rgoluri Rarisagan, romelSic moZraobs erTjaWviani xvetia 

konveieri, konsolurad damagrebuli saxvetebiT, gvirabis 

iatakze Camoqceuli mongreuli qani maTi saSualebiT zeviT 

aitaneba Raris marcxena StoTi da lentian konveierze 4 

iyreba. aqedan igi vagonetebSi an gvirabSi gawyobil sxva 

konveierebze gadaitvirTeba. kombainis gadaadgileba 

muxluxa svliT xdeba. 

muSaobis dawyebisas aRmasrulebel organos mimarTaven 

gvirabis erT-erT qveda kuTxeSi da mWreli gvirgvinis 

brunvasTan erTad kombains win wasweven 40-70 sm manZilze. 

sangrevSi gvirgvinis SeWris Semdeg xdeba aRmasrulebeli 

organos gadaadgileba garkveuli TanmimdevrobiT, riTac 

aRweven qanis dangrevas gvirabis mTel kveTze. sangrevis 



 

 

nax. 70 

 

damokidebulia sangrevis xasiaTsa da gvirabis kveTis 

formaze. 71-e naxazze naCvenebia erTgvarovani sangrevis 

damuSavebis rekomendebuli sqemebi (marcxena sqemas iyeneben 

magar naxSirSi da fuW qanebSi, marjvenas ki _ sust da 

daSlil naxSirebSi). Sereuli sangrevis SemTxvevaSi 

kombaini sasargeblo namarxisa da fuWi qanis cal-calke 

gamoRebis saSualebas iZleva. 

 

nax. 71 

gvirabis gayvanasTan erTad kombaini ПК  ‐3 awarmoebs 

wyalsarini arxis meqanizebul gaTxras. kombainis 

winwawevasTan erTad warmoebs gvirabis gamagreba. kombainis 
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konstruqcia saSualebas iZleva saWiroebis SemTxvevaSi 

samagri uSualod sangrevTan davayenoT. am dros uRlis 

aweva SesaZlebelia isris daxmarebiT, risTvisac mas wina 

bolosTan specialuri sayrdeni aqvs. mtverTan 

sabrZolvelad kombaini aRWurvilia rogorc mtversasruti, 

ise sarwyavi danadgarebiT. kombainis eleqtromowyobilob

afeTqebausafrTxoa. 

a 

 

nax. 72 

gvirabgasayvani kombaini 4ПУ (igi cnobilia ПК‐7-is 

saxelwodebiTac). muSaobis principiTa da konstruqciiT 

ZiriTadad ПК‐3м-is analogiuria    (nax. 72), magram igi 

gamoirCeva SedarebiT mcire gabaritebiTa da didi 

manevrulobis unariT, konstruqciulad gansxvavebulia qanis 

mtvirTavi organo, romelic Sedgeba daxrili filisa 1 da 

mudmivmoqmedi ori saxveti TaTisagan 2, aRmasrulebeli 

organos isari teleskopuri mowyobilobisaa; es saSualebas 

iZleva gvirgvinas SeWra sangrevSi moxdes ara kombainis 

gadaadgilebiT (rogorc ПК Saobisas), aramed isris 

teleskopuri gaSliT. 

‐3-is mu
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11.1. zogadi cnobebi 

 

rodesac gvirabis sangrevi erTdroulad Seicavs 

sasargeblo namarxsa da fuW qans, maSin vambobT, rom 

gvirabi gadis araerTgvarovan qanebSi. sasargeblo namarxis 

maRali Rirebulebis gamo saWiro xdeba misi calke 

visac gvirabis 

sangrevi or nawilad iyofa 

(fuWi qanis sangrevi da 

sasargeblo namarxis sangrevi). 

sasargeblo namarxisa da fuWi 

buli gamoReba 

SesamCnevad cvlis gvirabis 

am SemTxvevaSi gvirabis gay

naxSiris fenis mimarT fu

mixedviT arCeven Strekis        

(nax. 73, a), zeda mongreviT (na      

(nax. 73, d). fuWi qanis mongr

rom naxSiris sangrevis f

miviRoT. damreci fenebis SemTxvevaSi (α>10-150) fuWi qanis 

11. gvirabebis gayvanis ZriTadi sqemebi 

araerTgvarovan qanebSi 

gamoReba, risT

qanis gancalkave

gayvanis teqnologiasa da 

muSaobis organizacias. Tu 

sasargeblo namarxis Rirebuleba mcirea an fena (ZarRvi) 

umniSvnelo sisqisaa, misi gamoReba fuW qanTan erTad xdeba. 

vanis teqnologia erTgvarovan 

ogiis analogiuria.  

Wi qanis sangrevis mdebareobis 

 gayvanas qveda mongreviT  

x. 73, b) da ormxrivi mongreviT  

evis adgili ise unda SeirCes, 

arTobi, rac SeiZleba meti 

  nax. 73

qanebSi gamoyenebuli teqnol
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s. cicabo 

fene

. 

eviT gayvanisas. umetes SemTxvevaSi, damrec da 

cic

mongrevis adgilis SerCeva mniSvnelovan gavlenas ar axdens 

qvanaxSiris sangrevis farTobze. daxrili fenebis 

SemTxvevaSi ki (α=25-500) umjobesia ormxrivi mongrevis 

gamoyeneba,   vinaidan mxolod zeda an qveda mongrevisas 

naxSiris sangrevis farTobi umniSvnelo gamodi

bSi (α>600) Streki, Cveulebriv, qveda mongreviT gahyavT 

(nax. 73, d)

fuWi qanis mongrevis adgilis SerCevisas unda 

gaviTvaliwinoT fenis sageb da saxurav gverdebSi arsebuli 

qanebis simagre. umjobesia Strekis gayvana ufro naklebi 

simagris fuWi qanis mongreviT. zogjer, Tu WerSi metad 

susti qanebia, gvirabis mdgomareobis SenarCunebis mizniT 

SesaZlebelia mizanSewonili aRmoCndes ufro magari qanebis 

mongreva sageb gverdSi. saWiroa mxedvelobaSi iqnes 

miRebuli sawmendi sangrevidan StrekSi naxSiris 

gadmotvirTvis  xerxi. Tu es konveieris saSualebiT xdeba, 

maSin vagonetebis datvirTva StrekSi ufro mosaxerxebelia 

qveda mongr

abo fenebSi sazidi Strekebi qveda mongreviT gahyavT, 

xolo daxril fenebSi _ ormxrivi mongreviT. saventilacio 

Strekebi, rogorc wesi, zeda mongreviT gaiyvaneba, raTa 

moxerxebuli iyos lavSi samagri masalebisa da 

mowyobilobebis miwodeba, yore zolebis amoyvana da sxv. 

sasargeblo namarxisa da fuWi qanis gancalkevebuli 

gamoRebis dros Strekis gayvana SesaZlebelia warmoebdes 

viwro an farTo sangreviT. viwro sangreviT gayvanisas (nax. 

74, a) qvanaxSiris gamoReba xdeba mxolod Strekis siganeze; 
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mongreuli fuWi qani gvirabidan gamoaqvT. farTo sangreviT 

gayvanis SemTxvevaSi naxSiris sangrevis sigane 

mniSvnelovnad aRemateba Strekis siganes, ris Sedegadac 

iqmneba ube, romelSic mongreuli fuWi qani Tavsedeba  

(nax. 74, g) 

 

 

nax. 74 

 

amJamad praqtikaSi metad gavrcelebulia viwro 

sangrevebiT gayvana. am xerxis gamoyenebisas, farTo 

sangrevebiT gayvanis xerxTan SedarebiT,ufro metia gvirabis 

gayvanis siCqare, ukeTesia gvirabis mdgradoba da martivia 

muSaobis organizacia. viwro sangrevebiT muSaobis ZriTad 

naklad iTvleba fuWi qanis gamozidvis aucilebloba 

gvirabis gayvanis procesSi, rac miwisqveS transportis 

gadatvirTvas iwvevs. grZeli Strekebis viwro sangreviT 

gayvanis dros gaZnelebulia ventilacia. 

farTo sangreviT gayvanis Ti mxareebia mongreuli 

fuW  qanis adgilze datoveba, sasargeblo namarxis meti 

rao

 dadebi

i

denobiT mopoveba gayvanis procesSi da ventilaciis 

pirobebis gaumjobeseba. am xerxis nakls Seadgens Strekis 

Senaxvis pirobebis gauareseba (zemdebare qanebis did 
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is drosac fuWi 

qan

 sangrevebiT gayvanis 

gam

farTobze gaSiSvlebis gamo), Sromis organizaciis 

sirTule, sawarmoo procesebis didi Sromatevadoba da 

gayvanis SedarebiT mcire siCqare. 

farTo sangrevebiT gayvanili Strekis xiT gamagrebis 

SemTxvevaSi xSirad saWiro xdeba saremonto samuSaoebis 

Catareba Strekis gadasamagreblad, roml

is didi raodenoba miiReba. rogorc praqtikam gviCvena, 

Strekebis samsaxuris mTeli vadis manZilze gadamagrebisas 

Camoqceuli qanis moculoba 60%-iT aRemateba gayvanis dros 

mongreuli qanis moculobas. amitom farTo sangreviT 

gayvanili Strekebidan (xis samagris gamoyenebisas), 

saboloo jamSi, ufro meti fuWi qanis gamotanaa saWiro, 

vidre Strekis viwro sangreviT gayvanis dros. am garemoebam 

mniSvnelovnad SezRuda farTo

oyenebis are. bolo xanebSi liTonis damTmobi samagrisa 

da nakrebi rkinabetonis samagris danergvis Sedegad 

mniSvnelovnad gaumjobesda Strekebis Senaxvis pirobebi, 

ramac kvlav aRZra interesi farTo sangreviT gayvanis 

xerxisadmi. 

sawmendi samuSaoebis mavne gavlenis Tavidan 

asacileblad Strekebis gaswvriv (saSaxto velis pirdapiri 

damuSavebis dros), lavis mxridan, aucileblad toveben 

naxSiris damcav mTelanebs an amohyavT sayore zolebi. 
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 viwro sangreviT gayvanisas vxvdebiT sam 

Zir

evSi 

samuSao operaciebis Tanmimdevruli warmoebiT. 

rgeblo namarxisa da fuWi qanis sangrevebSi 

samuSao operaciebis SeTavsebiT. 

aerTo sangreviT umetesad gamoiyeneba 

sasargeblo nam sqis an misi 

umniSvnelo Rirebulebis dros. 

s simagris koeficienti 

li gamoRebisas 

naxSir

s veuli, rom 

naxS

gaSiSv bSi did siZneles ar 

warm

f

rac m aadvilebs. 

mimdinareob  

11.2 viwro sangreviT gayvana 

 

Strekebis

iTad teqnologiur sqemas: 

gayvana saerTo sangreviT, fuWi qanis da sasargeblo 

namarxis gancalkavebuli gamoRebis gareSe. 

 gayvana sasargeblo namarxisa da fuWi qanis sangr

gayvana sasa

gayvana s

arxis fenis (ZarRvis) mcire si

saerTo sangreviT gayvana umetesad burRva-afeTqebiTi 

samuSaoebiT xdeba. Tu fuWi qani

, SeiZleba gamoyenebul iqnes gvirabgamyvani kombainebi. 

naxSirisa da fuWi qanis gancalkevebu

is sangrevi win uswrebs fuWi qanis sangrevs. 

angrevis aseTi urTierTganlageba imiTaa gamow

iri ufro mcire simagrisaa da misi gamoReba erTi 

lebuli sibrtyis pirobe

oadgens; naxSiris sangrevis winswrebisas ufro magar 

uWi qanis sangrevs meore gaSiSvlebuli sibrtye uCndeba, 

is mongrevas mniSvnelovnad 

rodesac Strekis gayvana naxSirisa da fuWi qanis 

sangrevebSi samuSao operaciebis Tanmimdevruli warmoebiT 

s, maSin samuSao ciklis dasawyisSi naxSiris
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san

ngrevebi kvlav 

Tan

grevi SeiZleba erTi an ori gavliT uswrebdes fuWi 

qanis sangrevs, an masTan Tanapirad imyofebodes. 

75-e naxazze naCvenebia Spurebis ganlageba da maTi 

afeTqebis rigi. amiT afeTqebisa da mongreuli naxSiris 

awmendis Sedegad Strekis sangrevi safexurisebur formas 

Rebulobs. amis Semdeg naxSiris sangrevSi samuSao cikls 

imeoreben, rasac Tan mosdevs fuWi qanis daburRva, afeTqeba 

da awmenda, riTac naxSirisa da fuWi qanis sa

apira mdebareobas Rebulobs. 

 

nax. 75 

 

gvirabis gayvanis siCqaris gazrdis mizniT mimarTaven 

sasargeblo namarxisa da fuWi qanis sangrevebSi samuSao 

operaciebis SeTavsebas. 

75-e naxazze naCvenebi teqnologiuri sqemis SemTxvevaSi, 

romelic qveda mongrevas iTvaliswinebs, Strekis gayvana 

xdeba naxSiris sangrevis winwaweviT 3-5 metris manZilze. 

naxSiris sangrevis sigane gvirabis siganeze 1.0-1.5 metriT 

meti aiReba, ris Sedegad iqmneba berma, romelzec xvetia 

konveieri idgmeba, misi saSualebiT mongreuli naxSiris 
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nakadi miemarTeba fuWi qani evis gverdze avliT da 

daxrili RariT vagonetebSi iyreba. xvetia konveierze 

mon

rTavi manqaniT. gvirabis sangrevis 

win

 saSualebas iZleva SeTavsebul 

iqnes naxSirisa da fuWi qanis sangrevebSi ZriTadi sawarmoo 

operaciebi (Spurebis burRva, qanis awmenda, gamagreba); es 

SesaZlebels xdis Strekebis gayvanis siCqare TveSi 250-300 

metramde gavzardoT. amasTanave, aRsaniSnavia, rom naxSirisa 

s sangr

greuli naxSiris dasatvirTad iyeneben gadamtvirTavs. 

naxSiris datvirTvis paralelurad warmoebs mongreuli 

fuWi qanis aReba satvi

wawevasTan erTad xdeba xvetia konveieris gadaadgileba. 

amis Sedegad bermis nawili Tavisufldeba, romlis zemoT 

mdebare sivrce fuWi qaniT amoivseba. bermis Tavze Weris 

gasamagreblad misi napiris gaswvriv mokle bigebi idgmeba. 

amoyorvis dros am bigebze nagverdulebs akraven. naxSirisa 

da fuWi qanis sangrevebs Soris Weris gasamagreblad 

calkeul bigebs iyeneben. 

 

nax. 76 

 

aseTi sqemiT muSaoba
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da fuWi q ulebs 

muSaobis s. 

qanis 

giuri 

sqema zeda i win 

uswrebs iris 

gamotanas e  

2.  fuWi 

 

anis sangrevebSi samuSaoTa SeTavseba arT

 organizacias da met operatiulobas moiTxov

77-e naxazze naCvenebia naxSirisa da fuWi 

sangrevebSi samuSaoTa SeTavsebiT warmoebis teqnolo

 mongrevis SemTxvevaSi. naxSiris sangrev

fuWi qanis sangrevs 3-5 metriT. mongreuli naxS

msaxureba xvetia  konveieri 1  da  gadamtvirTavi 

 qanis datvirTva 

 

nax. 77 

 

warmoebs satvirTavi manqaniT 3. vagonetebis manevrebisaTvis 

gamoiyeneba gorgolaWebiani gadamyvani isari 4. afeTqebis 

win konveieri fuWi qanis sangrevTan ixureba liTonis 

RariT 5. es saSualebas iZleva fuWi qanis awmendasTan 

erTad konveieric vamuSaoT naxSiris gamosazidad. fuWi 

qan a da naxSiris sangrevSi burRva da maTi afeTqeba aseve 

SeTavsebiT xdeba. 

 

 

is



 

145 
 

11.3. farTo sangreviT gayvana 

 

rogorc aRniSnuli iyo, Strekis farTo sangreviT 

gayvana naklebadaa gavrcelebuli. mas umetesad damrec 

fenebSi iyeneben. 

farTo sangreviT gayvana SeiZleba qveda, zeda an 

ormxrivi ubiT. Cveulebriv, upiratesobas aZleven qveda ubes 

(nax. 78, b) ormxriv ubes m n metad Txel fenebSi, 

rodesac fuWi qani mniSvnelovani raodenobiT miiiReba da 

amuSaoebisaTvis iyeneben. Strekisa da 

iribulas erTmaneTTan dasakavS eblad ubeSi, yoveli 30-50 

metris gavlis Semdeg, toveben amouvsebel zolebs fenis 

daqanebis mimar maTi 

sigane 1,5-2,0 metria. 

Sedegad qanis gafxvierebis koeficienti 

ari

imarTave

mis mosaTavseblad saWiro calmxrivi ubis sigane metad 

didi gamodis. 

ubeSi Strekis mopirdapire mxares, 1,2-2,0 metris siganis 

Tavisufal sivrces toveben. amis Sedegad miRebul gvirabs 

iribulas uwodeben. igi, ZiriTadad, gvirabis sangrevis 

ganiavebas emsaxureba. mas zogjer naxSiris transportisa da 

sxva damxmare s

ir

 

TulebiT _ iribulas sasvlelebs. 

Strekis farTo sangreviT gayvanisaTvis saWiroa ubis 

siganis gansazRvra. Tu fuW qans Strekis kveTSi ukavia S m3, 

xolo afeTqebis 

s K, maSin gvirabis erT grZiv metrze mongreuli fuWi 

qanis moculoba iqneba S· K m3. fuWi qanis mosaTavseblad 

gankuTvnili ubis moculoba erT grZiv metrze aris m·  m3, 
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T S· K=m  saidanac ganvsazRvravT ubis 

sadac m naxSiris fenis sisqea, xolo  ubis sigane. 

SegviZlia davwero ,

siganes. 

                                                  (11.1) 

naxSiris sangrevis sigane  Sedgeba Strekis, ubisa da 

iribulas siganeTa jamisagan 

                                            (11.2) 

vinaidan ubis mWidrod amoyorva ar xerxdeba, amitom 

afeTqebiT gafxvierebuli qani ubeSi kidev ufro met 

moculobas ikavebs. amas angariSi unda gaewios gafxvierebis 

koeficientis dadgenisas, Cveulebriv, Rebuloben  K=2 . 

Strekis farTo sangreviT gayvanas mizanSewonilad 

Tvlian, rodesac naxSiris fenis sisqe 0,5-1,5 metria. 

 

nax. 78 
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rigSi 

exeba naxSiris gamo

78-e naxazze naCvenebia naxSiris gamozidvis zogierTi 

sqema. rodesac Strekis sangrevi win uswrebs sawmendi 

samuSaoebis sangrevs. imisaTvis, rom naxSiris nakadi 

aacilon fuWi qanis sangrevs da Seuferxeblad tvirTon igi 

vagonetebSi, Strekis gaswvriv qmnian zeda bermas 1 (nax. 78, 

a). am mizniT naxSiris sangrevs afarToeben 1,0-1,5 metriT 

ubis mopirdapire mxares. mongreuli naxSiri iyreba 

sangrevis gswvriv dadgmul konveierze 2, romlidanac igi 

gadaecema bermaze gawyobil konveiers 3 da mis bolosTan 

dayenebuli daxrili RariT vagonetebSi iyreba. fenebis 

damreci daqanebisas am sqemas yvelaze meti gavrceleba aqvs. 

daxril fenebSi Zneldeba bermaze konveieris dayeneba. 

Strekis sangrevis winwawevasTan erTad konveierebi 

saTanadod

 sasvlelis 3 gavliT (nax. 78, b). sangrevis 

gaswvr

 

muSaobis organizacia naxSirisa da fuWi qanis 

sangrevebSi ise unda moewyos, rom maTSi warmoebulma 

operaciebma erTmaneTs xeli ar SeuSalos. es pirvel 

zidvisa da fuWi qanis moTavsebas 

ubeebSi. 

 gadaadgildeba da bermis ganTavisuflebuli 

ubani fuWi qaniT amoiyoreba. sqemis naklia Strekis Weris 

damatebiT farTobze gaSiSvleba. 

zogjer naxSiris transportireba xdeba iribulas 2 da 

iribulas

iv mdebare konveierebidan 1 naxSiri itvirTeba 

iribulaSi dadgmul konveierze 4, saidanac igi gadadis 

iribulas sasvlelSi dayenebul xvetia konveierze 5 da 
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iye

ngrevSi haeris miwodebas 

mil

akSi. 

miz

miemarTeba Strekisaken. daxril fenebSi naxSiris zidva 

sangrevis gaswvriv SeiZleba TviTdinebiT moewyos, 

risTvisac liTonis furclebs ageben. es sqema moiTxovs 

iribulas da iribulas sasvlelis karg mdgomareobaSi 

Senaxvasa da did manZilze ganlagebul konveierebze 

meTvalyureobas, rac am sqemis naklad unda CaiTvalos. 

rodesac ubis sigane mcirea, naxSiris datvirTva 

SeiZleba fuWi qanis sangrevis gavliT (nax. 78, g). amisaTvis 

neben gadamtvirTavs 4. am SemTxvevaSi naxSirisa da fuWi 

qanis sangrevSi samuSao operaciebis sruli SeTavseba ar 

xdeba. ubis mcire siganis dros miiReba haeris didi 

raodenobiT gaparva (Strekidan iribulaSi). amitom zogjer 

upiratesobas aZleven Strekis sa

sadenis saSualebiT. 

 

 

12. daxrili gvirabebis gayvana 

12.1. bremsbergis gayvana 

 

bremsbergi da misi paraleluri sasvleli, Cveulebriv, 

aRmavlobiT gahyavT. meTanis didi raodenobiT gamoyofis 

SemTxvevaSi (mesame da zekategoriis SaxtebSi) mimarTaven 

daRmavlobiT gayvanas. 

fuWi qanis mongrevas awarmoeben WerSi an iat

anSewonilia mongrevis adgili bremsbergsa da masTan 

SeuRlebul StrekSi Tanxvdenili iyos. 
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robs. 

emsbergisa da sasvlelis gayvana erTdroulad xdeba. 

sasvlelis simaRle 1,8 metrze, xolo sigane 1,5 metrze 

naklebi ar sasvleli 

bremsbergis oriv tilacio da 

saxalxo). bremsbergsa da sasvlels Soris manZili 20-40 

met

ros bremsbergi da misi paraleluri 

sas

enis sisqeze gadis.  

79-e

      

burRvisaTvis iyeneben xelis eleqtroburRs СЭР‐19Д. 

bremsbergi Tavisi daniSnulebis mixedviT SeiZleba iyos 

kapitaluri, sapanelo an saubno. kapitaluri bremsbergis 

samsaxuris vada mniSvnelovania da Saxtis eqspluataciis 

vadiT ganisazRvreba, sapanelo bremsbergi 5-10, xolo saubno 

bremsbergi 2-3 wels msaxu

br

unda iyos. zog SemTxvevaSi 

e mxares gahyavT (saven

ria. 

bremsbergis gayvana viwro sangreviT gamoiyeneba gvirabis 

samsaxuris didi vadis SemTxvevaSi, misi ukeTesi mdgradobis 

uzrunvelsayofad. am d

vleli damoukidebeli sangreviT gahyavT. ganiavebis 

gadaadgilebis mizniT maT yoveli 15-20 metris gavlis 

Semdeg aerTeben sasuleTi, romelic f

 naxazze naCvenebia bremsbergisa da sasvlelis viwro 

sangreviT gayvanis SesaZlo teqnologiuri sqema   

(1 _ bremsbergi, 2 _ sasvleli, 3 _ sasule,  4 _ mtvirTavi 

manqana, 5 _ xvetia konveieri, 6 _ vagoneti, 7 _ bagiris 

mimmarTveli WaRi). 

gayvana warmoebs erTiani sangreviT, fuWi qanisa da 

naxSiris gancalkevebuli gamoRebis gareSe. Spurebis siRrme 

2,0 metria, afeTqeba xdeba mcired dayovnebuli moqmedebis 

eleqtrodetonatorebiT. feTqebadi nivTiereba ПЖВ‐20; 
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mongreul naxSirsa da fuW qans mtvirTavi manqana yris 

xvetia konveierze. sasvlelis sangrevidan gamoziduli 

tvi

ia 

veierebis gamoyeneba SesaZlebelia 25-280-

mde

rTis nakadi sasuleSi dadgmuli konveieris saSualebiT 

gadaecema bremsbergis konveiers, romliTac xdeba StrekSi 

dayenebuli vagonetebis datvirTva, bremsbergSi dagebulia 

liandagi da mowyobilia bagiriani weva (calboloiani), 

romelic masalebisa da mowyobilobis miwodebas emsaxureba. 

amwevi jalambari dadgmulia Strekis gverdSi gaWril 

kameraSi, bremsbergTan SeuRlebis mopirdapire mxares. 

sangrevTan axlos damagrebul mimmarTveli Skivi, 

romelzec Semovlebulia amwevi bagiri. 

konveieruli transporti mosaxerxebeli da maRalmwarmo-

ebluria. xvetia kon

 daxris SemTxvevaSi. didi sigrZis gvirabebSi, Tu daxris 

kuTxe 180-s aRemateba, mizanSewonilia lentiani konveierebis 

gamoyeneba, romlebic sangrevTan dadgmul xvetia konveieriT 
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0 

leba sangr nda 

aRematebodes, CarCoebi jer eiZleba TiTo gamoSvebiT 

daidgas maTi dayeneba xdeba gvirabis RerZis marTobul 

sibrtyeSi an 10-15 santimetris gadaxriT aRmavlobisaken.  

bremsbergisa da sasvl is erTdroul gayvanas 

Cveulebriv, erTi komleqsuri brigada emsaxureba. 

naxSirisa da fuWi qanis gancalkavebuli gamoRebis 

saWiroebisas, xSirad, bremsber s gayvanas bermis datovebiT 

awarmoeben. naxSirisa da fuWi qanis gamozidva 

gancalkavebulad xdeba ori xvetia konveieris saSualebiT 

(nax. 79). 

muSaobas nxSirisa da fuW is sangrevSi awarmoebs 

yeneba, rac 

SesaZlebels xdis naxSirisa da fuWi qanis samuSaoebis 

 

      nax. 79                              nax. 8

 

itvirTeba. sangrevis winwawevisas xvetia konveieri advilad 

wasagrZelebelia; lentiani konveieris wagrZeleba xdeba 

sangrevis 80-150 metrze gadaadgilebis Semdeg (xvetia 

konveieris zRvruli sigrZis Sesabamisad). 

mudmivi samagris daci evidan 3,0 metrs ar u

S

el

gi

i qan

erTi kompleqsuri brigada. bermis gamo

SeTavsebas, gvirabis gayvanis siCqares 20-25%-iT zrdis. 

bremsbergis gayvana farTo sangrevebiT. am sqemas 

mimarTaven mcire samsaxuris vadis mqone saubno 

bremsbergisa da maTi sasvlelebis gayvanisas, rodesac fena 

mcire daxrisaa, misi sisqe 1,3 metrs ar aRemateba da Weris 

qanebi sakmaod mdgradia. vinaidan am SemTxvevaSi naxSiris 
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a 

mtv

xSiris sangrevebi. 

fena mniSvnelovan farTobze SiSvldeba, rac xels uwyobs 

meTanis didi raodenobiT gamoyofas, amitom airisa d

ris mxriv saSiS SaxtebSi bremsbergis farTo sangreviT 

gayvanas ar iyeneben. 

farTo sangreviT gayvanisas arCeven or ZiriTad sqemas: 

1. bremsbergsa  da  sasvlels  aqvT  saerTo  naxSiris  

   sangrevi; 

2. bremsbergsa da sasavlels gaaCniaT damoukidebeli  

    na

 

 

nax. 81 

 

gayvanis pirveli sqema mocemulia 81-e naxazze. naxSiris 

gam e -

afe vs afeTqebamde SeiZleba misi 

oR ba warmoebs kombainis saSualebiT an burRva

TqebiT. naxSiris sangre
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winaswar gayelva sayelavi manqaniT 1. am SemTxvevaSi Spurebi 

iburReba erT rigad. 

naxSiri itvirTeba sangrevis gaswvriv gawyobil 

konveierze 2, saidanac igi sasvlelis bermaze dadgmul 

koveierze 3 gadadis da daxrili RariT 4 vagonetebSi 5 

iyreba. vagonetebis transportirebisaTvis sasvlelSi 

mowyobilia erTboloiani bagiriani zidva. SesaZlebelia 

bermis konveieri Strekamde gagrZeldes da vagonetebis 

datvirTva uSualod misi saSualebiT moxdes. 

afeTqebiT mongreuli fuWi qani Tavsdeba ubeSi, romelic 

bremsbergisa da sasvlelisaTvis saerToa. amisaTvis 

SeiZleba gamoviyenoT gadamtvirTavi 6 da merxevi konveieri 

7. sasvlelebSi miRebuli fuWi qani ubeSi xeliT Tavsdeba. 

zeda mongrevis SemTxvevaS  amosavsebad mizanSe-

wonilia saskrepero danadgarebis gamoyeneba, romlebic 

amo

iSvnelovania ( ), 

denobaze. igi 

unda akmayofilebdes agreTve ventilaciis moTxovnebs. 

i ubis

yorvis ufro met simkvrives iZleva. 

 

12.2. Suroebis da sasuleebis gayvana 

 

rodesac fenis daxra mn 0

bremsbergis daniSnulebas asrulebs Suro, romelSic 

mongreuli sasargeblo namarxisa da fuWi qanis zidva 

TviTgorviT xdeba. 

Suros ganivkveTis forma marTkuTxovani an trapeciulia, 

misi sigane 2-2,5 metria, xolo simaRle 1,5-1,8 m. ganivkveTis 

farTobi damokidebulia CasaSvebi tvirTis rao



 

 

 

nax. 82 

roebi, Cveulebriv, qvevidan zeviT gahyavT. gayvanas 

yov ewyo

bad (2 da 3). 

man ze (gaCxerili natexebis saCxrekad). xalxis 

ganyofilebaSi kibe keTdeba. Tu Suros daxris kuTxe 400-ze 

naklebia, maSin tvirTis ganyofilebaSi ageben liTonis 

furclebs an ayeneben liTonis uZrav Rarebs. amiT 

umjobesdeba qanis srialis pirobebi da mcirdeba ficrebis 

cveTa. 

Suros gayvana SeiZleba sangrevi CaquCebiT an burRva-

afeTqebiT. mongreuli qani sakuTari wonis gavleniT Suros 

qveda bolosaken miemarTeba, saidanac specialuri liukis 

 

Su

elTvis viwro sangrevebiT awarmoeben. SuroSi ba 

ori an sami ganyofileba (nax. 82) erTi maTgani gankuTvnilia 

xalxis gadasaadgileblad 1, xolo danarCeni naxSirisa da 

fuWi qanis CamosaSve

Suroebs amagreben xis sruli samagri CarCoebiT, Werisa 

da gverdebis gaximviT. sust qanebSi samagri CarCoebi 

mijriT idgmeba. tvirTis ganyofilebebs ukeTeben Seficvras, 

romelSic toveben 200×200 mm fanjrebs, erTmaneTisagan 5 m 

Zil
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meS

Strekidan zeda 

Str

veobiT StrekSi dayenebul vagonetebSi an konveierze 

itvirTeba. 

Suroebis gayvanis pirobebis mniSvnelovani gaumjobeseba 

SesaZlebeli gaxda didi diametris burRilis winaswari 

gayvaniT gvirabis mTel sigrZeze (qveda 

ekamde). SemdegSi, gvirabis mTeli kveTiT gayvanis dros, 

sangrevSi gamoyofili meTani advilad adis am WaburRiliT 

zeviT da saventilacio horizontze haeris saerTo 

gamomaval Wavls uerTdeba, rac uzrunvelyofs samuSaoTa 

usafrTxoebas. 

 

nax. 83 

 

didi diametris aRmavali burRilebis gasayvanad 

miwisqveSa samuSaoebis warmoebis pirobebSi gamoiyeneba 

saburR-sakveTi manqanebi (nax. 83). 

Suros gayvana saburR-sakveTi manqanis daxmarebiT iwyeba 

burRilis gayvaniT, rasac wina burRiTa 1 da pirdapiri 
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dasacavad saburR Stangebs 4 aqvs 

mimmarTveli farnebi 6 (maT iyeneben yovel 4-5 metris 

gavlis Semdeg). axali Stangebis damatebis dros saburR 

instruments iWeren taciaTi 5, xolo Stangebis CamWer 

klites 7 sawyis mdgomareobaSi abruneben; rodesac burRils 

mTel sgrZeze gaiyvanen, iwyeben mis gadaburRvas 

ukumimarTulebiT (zevidan qveviT), gamaganiereblis         

3 saSualebiT. 

burRilis srul diametrze gadaburRvis Semdeg iwyeben 

qanis gamoRebas (zevidan qveviT) Suros sruli kveTis 

farglebS, rac SeiZleba moxdes sangrevi CaquCebis an 

burRva-afeTqebiTi samuSaoeb lebiT. 

evidan qveviT warmoebs. 

kap

svlis gamaganierebliT 2 awarmoeben. burRilis 

mimarTulebis 

is saSua

 

12.3. qanobebis gayvana 

 

qanobebis gayvana, Cveulebriv, z

italuri qanobis paralelurad, misgan 30-40 metris 

daSorebiT, gahyavT ori sasvleli _ saventilacio da 

xalxis sasiarulo. saubno qanobi ki erTi sasvleliT 

gaiyvaneba. qanobis ganivkveTis forma, misi zomebi da 

samagris saxe iseve ganisazRvreba, rogorc Tarazuli 

gvirabebis SemTxvevaSi. 

qanobi da sasvleli yovel 25-75 metrze erTmaneTs 

uerTdeba sasuleebiT, romelTac ventilaciisa da 

wyalqcevis mizniT iyeneben.  
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maTi sasvlel

 ZiriTadi sqema: 1) orive gvirabi gaiyvaneba 

zev

moiyeneba wylis 

SedarebiT mcire modenisas (10-15 m3/sT) da airis mxriv saSiS 

fenebSi. meore sqemis ylis didi 

modenis SemTxvevaSi (nax. 84). 

 

qanobebi umetesad burRva-afeTqebiT gahyavT. 

qanobisa da ebis gayvanisas SeiZleba 

gavarCioT ori

idan qveviT damoukidebeli sangrevebiT, 2) erTi gvirabi 

zevidan qveviT gahyavT, xolo meore gvirabi, pirvelis 

damTavrebisa da misgan Strekis saTanado sigrZeze gaWris 

Semdeg, _ qvevidan zeviT. pirveli sqema ga

 gamoyeneba mizanSewonilia w

 

nax. 84 

 

qanis mongreva qanobis gayvanisas iseve warmoebs, rogorc 

Strekis an bremsbergis gayvanis SemTxvevebSi (burRva-

afeTqebiT, sangrevi CaquCebiT, gvirabgasayvani kombainebiT). 
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eleqtruli perforatorebiT 

iburReba, fuW qans ki svetiani eleqtroperforatorebiT an 

pnevmatur saburRi 

manqanebis

mongreul nobis 

burRva-afe ebdes 

xeliT, mt eliT 

datvirTvis 85-e 

naxazze emebi:         

a) gadamtvi reba;   

b) lian rTavi     

dayene revis 

konveieridan qani gadamtvirTavze gadadis da Semdeg 

stacionarul lentian konveierze iyreba (sangrevis 

konveieris gamoyeneba gamoricxavs stacionaruli konveieris 

xSir gaCerebas misi wagrZelebis mizniT); gancalkavebuli 

gamoRebis SemTxvevaSi fuWi  qani  gadamtvirTaviT  iyreba 

vagonetebSi, xolo  naxSiri  bermaze dadgmuli konveieriT 

SedgenilobaSi itvirTeba. gadamtvirTavebiT muSaoba 

SesaZlebelia mxolod 180-mde daxril qanobebSi. 

 

 

Spurebi naxSirSi xelis 

i CaquCebiT burRaven. mizanSewonilia 

 dadgma mtvirTavi manqanis manipulatorebze. 

i naxSirisa da fuWi qanis datvirTva qa

TqebiT gayvanis dros SeiZleba warmo

virTavi manqaniT an saskrepero danadgariT. x

 dros saWiroa gadamtvirTavebis gamoyeneba.  

naCvenebia datvirTvis tipiuri sq

rTavidan 1 qani calkeul vagonetebSi 2 iy

dagebSua ganlagebuli grZelisriani damtvi

1 gadasaadgilebeli kodis 2 saSualebiT orive liandagze 

bul Sedgenilobebs tvirTavs; g) sang



 

 

nax. 85 

rodesac qanobis daxris kuTxe 120-s ar aRemateba, 

mongreuli samTo masa SesaZlebelia davtvirToT liandagze 

moZravi CamCuri tipis satvirTavi manqanebiT (ЭПМ‐2,  ППН‐2, 

2ППН‐5 da sxv.) (nax. 86). 

 

nax. 86 
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Tarazuli gvirabebisaTvis gankuTvnili muxluxa svlis 

mqone satvirTavi manqanebi (1ПНБ‐2,  2ПНБ‐2,  ПНБ‐3  da sxv.) 

SeiZleba gamoviyenoT qanobebSi, romelTa daxra 150 ar 

aRemateba. am dros gvirabis sagebze muxluxebis ukeT 

CaWidebis mizniT maTze ganiv neknebs aduReben. 

qanobSi samuSaod konstruirebulia specialuri 

satvirTavi manqanebi ПНБ‐5 da  ППН‐7. maTi saSualebiT 

SesaZlebelia qanis datvirTva qanobis 250-mde daxris 

SemTxvevaSi. manqana ППН‐7 CamCuri tipisaa (nax. 87). igi 

Sedgeba muSa da amZravi nawilisagan, romlebic wyvil 

Tvlebzea dayenebuli. muSa nawili Seicavs CamCas 1 da 

berketul sistemas 2, romelic moZraobaSi mohyavs 

hid

ebulia  gadasabmeliT.  maT  zemoT  

 

ravlikur cilindrebs 3. amZrav nawilSi Sedis 

reduqtori 7 eleqtroZraviT, jalambari 8, hidravlikuri 

manawilebeli yuTi 5 da hidravlikuri tumboebi 6. muSa da 

amZravi nawilebi  SeerT

 

nax. 87 
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ganlagebulia xvetia konvei i, 4, romliTac qani 

vag

er

onetebSi an sasangrevo konveierze itvirTeba 

orliandagiani qanobebisa da daxrili Waurebis gasayvanad, 

rodesac daxris kuTxe 550-mdea, Seqmnilia gvirabgasayvani 

kompleqsi КНС‐1 (ППВ‐2) (nax. 88). 

 

3 3

nax. 88 

 

kompleqsis ZriTadi nawilia mtvirTavi manqana, romelsac 

aqvs mosaxsneli organoebi: orfrTiani an eqvsfrTiani 

greiferi 0,14 m  da pirdapiri an Sebrunebuli niCabi 0,15 m  

moculobiT, manipulatrebi saburRi manqanebis dasayeneblad 

da samagris amomyvani (asawyobi rkinabetonisaTvis). 

qanobis gayvanis dros mongreuli masis datvirTva 

SesaZlebelia skreperiTac, Tu gvirabis daxris kuTxe 350-s 

ar aRemateba. saskrepero danadgari СКУ‐1 (nax. 89) 

SesaZlebelia iseT gvirabebSi gamoviyenoT, romelTa 

ganivkveTi sinaTleSi 6 m2-ze naklebi ar aris. 

zidvis xerxi qanobis gayvanisas iseTivea, rogorc misi

eqspluataciis dros gamoiyeneba. Tu gvirabis daxra 180-s ar 

aRemateba, upiratesoba konveierul transports eniWeba, 
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aq SesaZlebelia moxdes 

naxSirorJangis dagroveba. ganiaveba, Cveulebriv, 

adgilobrivi ganiavebis ventilatorebiT warmoebs, 

romlebic dawnexaze muSaoben. mcire sigrZis qanobis 

gayvanisas ventilatori zeda StrekSi idgmeba; sufTa haeri 

qanobisa da sasvlelis sangrevebSi milsadenebiT miewodeba, 

xolo ukan sasvleliT brundeba da saerTo saSaxto nakads 

uerTdeba. 

xolo ufro meti daxris SemTxvevaSi bagirian transports 

iyeneben. 

qanobis ganiavebis pirobebi bremsbergTan SedarebiT 

ukeTesia, vinaidan meTani haerze msubuqia da amitom 

sangrevSi ar grovdeba, 

 

nax. 89 

qanobis samagri umetesad xis an liTonisaa (TaRuri 

samagri). samagris konstruqcia da misi amoyvanis 

teqnologia iseTivea, rogorc bremsbergis gayvanis 

SemTxvevaSi gvaqvs. 
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nax. 90 0

3

qanobis sangrevSi wylis dagroveba xels uSlis 

gvirabgasayvani samuSaoebis warmoebas. rac aucilebels 

xdi

ils aTavseben. garda amisa, qanobis niadagSi 

yovel 10-15 metrze keTdeba ganivi Txrilebi, saidanac wyali 

grZivad gaWril arxSi gadadis da iqidan Sualed 

wyalSemkrebSi Cadis (nax. 90). rodesac 

wylis Mmodena mniSvnelovania, saWiroa 

wyalsaqcevi sistemis mowyoba, romlis 

sqema damokidebulia qanobis sigrZesa da 

atumbvis simaRleze. 

erTsafexuriani wyalqcevis SemTxve-

vaSi qanobis sangrevTan dadgmuli tumbo 

wyals uSualod zeda StrekSi tumbavs. 

es sqema gamoiyeneba mcire sigrZis 

qanobebis gayvanisas (300 metramde), 

rodesac daxris kuTxe 20 -s ar aRemateba 

da wylis Mmodena saaTSi 6-12 m -s Seadgens, 

sangrevis winwawevasTan erTad xdeba tumbos gadatana im 

s wyalqcevis mowyobas. wyali SeiZleba gamodiodes 

rogorc TviT sangrevSi, ise qanobis mTel sigrZeze mis 

irgvliv mdebare qanebidan. arsebobs Strekidan qanobSi 

wylis moxvedris saSiSroebac. 

upirveles yovlisa, cdiloben aRkveTon qanobisa da 

StrekSi gamomdinare wylis sangrevSi moxvedris 

SesaZlebloba da amiT uSualod sangrevidan amosatumbi 

wylis moculoba Seamciron. amisaTvis Strekisa da qanobis 

SeuRlebis ubanze wyalsaqcev Txrils abetoneben an 

liTonis m
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varaudiT, rom wylis Sewovis simaRle 5-7 metrze meti ar 

iyos. sangrevis tumbos gadatana xSirad xdeba. misi 

maqsimaluri dacileba sangrevidan tolia  (  _ 

Sewovis simaRle,  _ qanobis daxris kuTxe). 

muSaobis organizaciis ZiriTadi principebi qanobebis 

gayvanis 

damxmared, agreTve 

saxelwodeba ganisa

_ saskipe Wauri, sag

mTavari Wauri blo wiaRiseulis 

gamotanas miwis zedapi

damxmare (savent

xalxis CaSvebasa 

wyalamoRvris mileb

Waurebs, xSir S

swor an el

gansazRvra xdeba

dros iseTivea, rogoriTac Strekebis an 

bremsbergebis gayvanisas xelmZRvaneloben. mxedvelobaSia 

misaRebi sawarmoo procesebis meti Sromatevadoba da 

wyalqcevis Seuferxebeli warmoebis aucilebloba. 

 

13. vertikaluri gvirabis gayvana 

(Waurebis gayvana) 

 

mixedviT Waurebi iyofa mTavar da 

sazid da saventilacod. zogjer Wauris 

zRvreba amwevi WurWlebis tipis mixedviT 

ale Wauri. 

emsaxureba sasarge

daniSnulebis 

rze. 

ilacio) Wauri emsaxureba ventilacias, 

da amoyvanas, masalebis miwodebas, 

isa da kabelebis gawyobas da sxv. 

emTxvevaSi, aqvT wriuli forma, iSviaTad 

ifsuri (nax. 91). maTi ganivkveTis zomebis 

 amwevi WurWlebis gabarituli zomebis, 

maTi raodenobis da ganlagebis mixedviT agreTve 

kuTxa 



 

mxedvelobaSi Rebuloben usafrTxo manZilebs (RreCos 

zomebs) moZrav WurWels, samagrs da armirebis elementebs 

Soris. Wauris ganivkveTis zoma Semowmebuli a iqnes 

haeris moZraobis dasaSveb siCqareze. 

 und

    nax. 91

 

 

 

naxSiris mrewvelobaSi wriuli formis WaurebisaTvis 

miRebulia Semdegi tipiuri diametrebi: 4,5; 5,0; 5.5; 6,0; 6,5; 7,0; 

7,5; 

 _ 12 

m/wm

8,0 da 8,5 m sinaTleSi. haeris moZraobis dasaSvebi 

siCqare WaurebSi, romelic emsaxureba xalxis CaSvebasa da 

amoyvanas, ar unda aRematebodes 8 m/wm, sazid WaurebSi

, xolo saventilacio WaurebSi _ 15 m/wm. 

Wauris gayvanis adgilis, Saxtis velis pirobebis, 

hidrogeologiuri da samTo-geologiuri pirobebis mixedviT 

SeirCeva Wauris gayvanis Cveulebrivi an specialuri xerxi. 
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WaurSi xalxis CaSvebisa da amoyvanis, masalebis, 

naxSirisa da fuWi qanis usafrTxo transportirebis mizniT, 

raTa Tavidan iqnes acilebuli amwevi WurWlis rxeviTi 

moZraobebi, masSi awyoben mudmiv daarmaturebas. es 

ukanaskneli Sedgeba gambrjenebisagan, gamyolebisagan, sakibe 

ganyofilebisagan, milebisa da kabelebis Casamagrebeli 

caluRebisagan. daarmaturebis elementebi, rogorc wesi, 

mzaddeba liTonisagan, iSviaTad rkinabetonisagan an xisagan. 

ansxvaveben daarmaturebis sam saxes _ xists, moqnils da 

Sereuls. 

liTonis daarmatureba gamoiyeneba WaurebSi, romlebic 

aRWurvilia saskipe an sagale aweviT didi bo okiduli 

datvirTviT Sereuli rmis WaurebSi romlebic 

aRWurvili umniSvnelo bolokiduli datvirTvis mqone 

amw

Wauris ageba.      

3. W

Wauris Cveulebrivi xerxiT gayvanisas samagrad iyeneben 

monoliTur betons, romelic amoiyvaneba gadasatani 

liTonis yalibiT. betonis miwodeba warmoebs milebis 

saSualebiT. 

l

, -mcire siR

a 

evi WurWlebiT. 

Sereuli daarmaturebisas amwevi WurWlebisaTvis iyeneben 

xist armaturas, xolo sapirwoneebisaTvis moqnils. 

Waurebis mSenebloba xorcieldeba garkveuli 

TanmimdevrobiT: 

1. mosamzadebeli periodi. 2. sakuTriv 

auris SeuRleba Wauris ezosTan. 4. Wauris daarmatureba. 

5. Wauris mowyobilobebis kvlavgawyoba. 
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s da maRaros ezos gvirabebTan SeuRlebis 

Sro

moe

a da ageba; miwisqveSa komunikaciebis Cageba; 

mud

dis dadgena da Wauris mSeneblobis 

teq

Saxtis 

zed

 zedapirs mieces saTanado daqaneba, 

gay

ganisazRvreba misi 

sigrZe da zedapiris reliefi. Tu zedapirs sasurveli 

ZiriTadi Waurebis mSeneblobis xangrZlivoba TiTqmis 

orjer aRemateba damxmare da saventilacio Waurebis 

mSeneblobis xangrZlivobas rac gamowveulia misi aRWurvis, 

daarmaturebi

matevadi samuSaoebiT. 

 

13.1. mSeneblobis mosamzadebeli periodi 

 

saamSeneblo moedanze Sesasrulebel mosamzadebel 

samuSaoebs miekuTvneba: mSeneblobis teritoriis aTviseba, 

winaswari vertikaluri dakvalva; SigasaamSeneblo gzebis 

mowyoba; wyliT, orTqliT, eleqtroenergiiT da samSeneblo 

dnis gare ganaTebiT momarageba, maTi mowyobilobebis 

damontaJeb

mivi Senoba-nagebobebis saZirkvlis amoyvana da sxv. 

mosamzadebeli samuSaoebis kvaldakval warmoebs 

mSeneblobis geologiuri da hidrogeologiur pirobebis, 

qanebis fizikur-meqanikuri Tvisebebis dazusteba, SesaZlo 

wylismodenis sidi

nologiis dazusteba. 

saamSeneblo moednis dakvalva xorcieldeba 

apiris generaluri gegmis Sesabamisad. dakvalvisas 

saWiroa Saxtis

vanili iqnes wyalsarini arxebi, SerCeuli iqnes qanis 

sanayaro adgili. 

sarkinigzo xazis mSeneblobisas 
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rel

nogzo xazs sakmaod didi sigrZe 

aqvs maSin sarkinigzo da saavtomobilo gzebis mSenebloba 

gadaecema 

garda zemoT Tqmulisa Saxtis mSeneblobis 

mos

kveba, 

kom

mixedviT. saSualod samrewvelo 

miz

iqnes ЖЭС‐65 tipis gadasatani 

el

iefi aqvs da sarkinigzo xazis sigrZe ar aRemateba 4-6 

km-s. am ukanasknelis mSeneblobas awarmoebs 

SaxtamSeneblobis organizacia sakuTari saamSeneblo 

sammarTvelos ZalebiT. rodesac zedapiri warmodgenilia 

rTuli reliefiT da sarki

specialur orgnizaciebs. 

amzadebel periodSi unda iqnes mowyobili sasawyobo 

meurneoba, sawvavi da sacxebi, samSeneblo da samontaJo 

masalebisa da mowyobilobebisaTvis. amasTanave mSenebloba 

unda momaragdes avtoTviTmclelebiT, cementsazidrebiT, 

avtomisabmelebiT, traqtorebiT, tralerebiT da sxv. 

wylis xarji samrewvelo da sayofacxovrebo 

mSeneblobisaTvis ganisazRvreba teqnikuri (saqvabeTa 

presorebis gaciveba, betonamrevi kvanZis momarageba da 

sxv.), sameurneo saWiroebis (sasmeli wyali, abano, samrecxao 

da sxv) da xanZarsawinaaRmdego dacvis moTxovnilebis 

mixedviT. wylis sadReRamiso xarji ganisazRvreba 

samuSaoTa moculobis 

nebisaTvis igi Seadgens 80-120 m3, xolo sameurneo 

miznebisaTvis _ 60-80 m3. 

mSeneblobis sawyis periodSi, mudmivi eleqtrogadamwodi 

xazebis agebamde, mSenebloba eleqtroenergiiT SeiZleba 

momaragebuli 

eqtrosadguriT, romlis simZlavre Seadgens 65 kvt-s. 

erTdroulad unda damontaJdes droebiTi eleqtrosadguri. 
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leba gamoviyenoT 

ПКУ

amyvano 

jal

neblobis saerTo organizaciis 

pro

mSeneblobis periodSi aucilebelia xanZarsawnaaRmdego 

RonisZiebebis gatareba. samSeneblo moedanze unda moewyos 

wylis rezervuari (avzi), xanZarsawinaaRmdego inventaris 

sruli kompleqti, saxanZro gidrantebi, cecxlmaqrobebi da 

sxv. unda iqnes organizebuli mudmivi saxanZro dacva da 

saxanZro razmis gamosaZaxebeli signalizacia. 

mSeneblobis TbomomaragebisaTvis SeiZ

‐1/9‐1/Т tipis gadasatani qvabagregati, romlis 

mwarmoebluroba Seadgens 1000 kg.orTq./g, 0,35-0,6 mpa, 

orTqlis temperatura _ 174,50, sawvavis xarji _ 130 kg/sT. 

mSeneblobis periodSi saWiroa maqsimalurad iqnes 

gamoyenebuli mudmivi Senoba-nagebobebi. droebiTi 

nagebobebi gamoiyeneba kompresorebis, sag

ambrebis, ventilatorebis da kaloriferebis 

gansalageblad. droebiTi Senobebi mzaddeba CarCoseburi 

karkasebis saxiT, xolo saZirkvlebad xmaroben asakreb 

unificirebul rkina-betobis blokebs. 

Wauris mSeneblobis mosamzadebeli periodis erT-erT 

mniSvnelovan RonisZiebas warmoadgens misi aRWurva 

sagamyvano da saamSeneblo mowyobilobebiTa da meqanizmebiT. 

mowyobilobebis SerCeva da maTi raodenobis gansazRvra 

unda warmoebdes mSe

eqtis mixedviT. am mowyobilobebze droulad unda iqnes 

wardgenili ganacxadi. ganacxadSi naCvenebi unda iyves maTi 

teqnikuri maxasiaTeblebi. 

Wauris mSeneblobis mosamzadebel periodSi Seiqmneba 

samarkSeidero samsaxuri, romelic awarmoebs geologiur da 
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sam

ves. 

mudmivi Waurzeda 

nag

aneba mdgrad qanebSi da monaleqi 

(nar

arkSeidero samuSaoebs. amave periods miekuTvneba 

sacxovrebeli da kulturul-sayofacxovrebo mSeneblobebi 

(saerTo sacxovrebeli, sasadilo, maRazia, samedicino 

punqti da sxv.). 

samSeneblo normebis mixedviT mSeneblobis mosamza-

debeli periodis xangrZlivoba Seadgens 12-16 T

 

13.2  Wauris pirisa da teqnologiuri nawilis 

gayvana 

 

Wauris piris gayvana, Cveulebriv, warmoebs mSeneblobis 

mosamzdebel periodSi. 

Wauris piri, rogorc wesi, gaiyvaneba aramdgrad qanebSi 

(nayari) da amitom saWiroa misi gamagreba mtkice samagriT. 

am samagrma unda gauZlos rogorc samTo qanebiT gamowveul 

datvirTvas, agreTve vertikalur datvirTvas, gamowveuls 

maszed dayrdnobili droebiTi an 

ebobis (urnalis) da misi saZirkvlis saerTo masiT. 

Wauris piris sayrdeni gvirgvini unda moewyos mdgrad 

(ZiriTad) qanebSi xolo misi teqnikuri nawili ki gaiyvaneba 

damatebiT 30-40 m-is siRrmeze. 

Wauris daniSnulebisa da amwevi mowyobilobebis (fermis 

tipis an koSkura amwevi urnali) mixedviT SesaZlebelia 

Wauris piri gamagrdes sxvadasxva konstruqciis samagriT. 

rodesac Wauris piri gaiyv

iyi) qanebis sisqe ar aris didi, Wauris piris gamagrebas 
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aSi safexurovan formas aZleven (nax. 92). 

Wau

xurovan-

gvirgvinisebri (nax. 92, 8-9), spec luri (nax. 92, 10-12). 

SeiZleba hqondes 92-e naxazze naCvenebi konstruqciuli 

saxeebi. 

gamoyenebis pirobebis mixedviT Wauris piris samagrs 

umetes SemTxvev

ris piris konstriqcia SeiZleba iyos safexurovani (nax. 

92, 1-5), gvirgvnisebri (nax. 92, 6-7), safe

ia

 

nax. 92 Wauris piris konstruqciuli saxeebi. 

 

Wauris piris ageba, droebiTi sagamyvano mowyobilobebis 

saSualebiT warmoebs Ria wesiT. qvaburis amoReba, 3-5 m-is 

siRrmeze droebiTi samagris gareSe, warmoebs eqskavatoris 

saSualebiT (nax. 93). Semdeg ormxrivi qargilis saSualebiT 

amohyavT betonis an rkinabetonis samagri, qvaburis 

darCenil nawils ki Seavseben gamoRebuli qanis saSualebiT. 

Wauris piris zeda nawilis agebis Semdeg ganagrZoben 

samuSaoebs misi darCenli nawilis asagebad. 



 

 

 

nax. 93.  1. qvaburi; 2. eqskavatori; 3. ormxrivi qargili;    

        4. betoni  (rkinabetoni);  5.  qvaburis  Sevseba;          

        6. ankerebi. 

 

qanis gamoReba, Cveulebriv, mimdinareobs momngrevi 

CaquCebiT. magari qanis CanarTebis arsebobisas mimarTaven 

burRva-afeTqebiT samuSaoebs. qanis CatvirTva badiebSi 

SeiZleba warmoebdes xeliT an amwekranze dakidebuli 

msubuqi qanis 

gamoRebasTan erTad Wauris kedlebi magrdeba liTonis 

rgo

tipis damtvirTavi manqanebiT (ГП‐2,  КС‐3). 

luri droebiTi samagriT (nax. 94), droebiTi samagris 

pirveli rgoli daikideba amoyvanili Wauris pirSi 

Cayolebul ankerebze (kakvebze). susti qanebis gadakveTis 

SemTxvevaSi, droebiTi samagris nacvlad, mizanSewonilia 

rkinabetonis tubingebis gamoyeneba, romelic qanis 

gamoRebis kvaldakval daikideba zevidan qveviT. 
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nax. 94 

 

radgan qanebi aramdgradia da rdoebiTi samagris 

mzi

‐2  (nax. 95); 

КС‐14 (nax. 96). es kompleqsebi gvaZlevs saSaulebas gaviyvanoT 

Wauris piri 25-50 m-is siRrmeze. 7 cxrilSi moyvanilia 

dunarianoba mcirea, saWiroa amoyvanili iqnes mudmivi 

samagri  6-8 m simaRlis ubnebad. betonis miwodeba xdeba 

qargils miRma milebis saSualebiT droebiTi samagris 

rgolebis mouxsnelad. 

 wylis moSoreba sangrevidan warmoebs qanTan erTad 

badiebis an sasangrevo tumboebis saSualebiT. sangrevis 

ganiaveba sawyis etapze xdeba bunebrivi difuziiT, sangrevis 

sakmaod gadaadgilebis SemTxvevaSi ki ventilatoris 

saSualebiT. xalxis Cayvana-amoyvanisaTvis gamoiyeneba 

kibeebi. 

Cveulebrivi xerxiT Wauris piris da mcire siRrmis 

Waurebis gasayvanad gamoiyeneba kompleqsebi КПШ
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Wauris piris gamyvani kompleqsebis zogierTi teqnikuri 

maxasiaTebeli. 

droebiTi mowyobilobebiT Wauris piris gayvanis siCqare 

Seadgens 20-30 m/Tv; xolo gamyvanTa Sromis nayofiereba 

Seadgens 0,7-1 m3/kac-cvl. 

 

 

 

 

 

 

9 _ betonis milsadeni.  

 

 

 

 

 

 

 

 

 

 

 

nax. 95. kompleqsi КПШ 

1 _ avtoamwe; 2 – pnevmomtvirTveli (КС‐3); 3 _ Camosakidi 

qargili; 4 _ sagamyvano jalambari;  5 _ eqskavatori; 6 _ 

badia; 7 – universaluri CarCo; 8 _ betonis mimRebi bunkeri; 
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  nax. 96. kompleqsi КС‐14 

1 _ damtvirTavi manqana; 2 _ monorelsi; 3 _ amwevi 

mowyobiloba; 4 _ gamcleli mrudeebi; 5 _ sayirao skip-

gali;  6 _ gamyolebi; 7 _ amwekrani;  8 _ Camosakidi damcavi 

Taro;  9 _ samagris Casasobi mowyobiloba. 

kompleqsi КС‐14  aRWurvilia Casasobi samagriTa da Camsobi 

domkratebiT 

cxrili 7 

esqi 

 

kompl
maCveneblebi 

КПШ Темп Темп-2 КС-14 -I -II 

Wau

a, m3
50 
0,22 

40 
0,25 

25 
0,8 

12 
0,5 

ris diametri, m 
sinaTleSi 
SavSi 
Wauris piris maqsimaluri 
siRrme, m 
greiferis (CamCis) moculob

 
5-12 

5,5-12,5 
 

 
5-12 

5,5-12,5 
 

 
4,9 
5,2 
 

 
4,0 
4,3 
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Wauris piris mSeneblobis damTavrebis Semdeg, 

zedapirze, awyoben nulovan (ZiriTad) sagamyvano CarCos, 

romlis daniSnulebaa: Wauris piris gadaxurva, ladebis 

(sarqvelebis) mowyoba, badiebis, sxvadasxva milebis, 

bagirebis gatareba, sagamyvano mowyobilobebisa da maSveli 

kibis dakideba da sxv.  (nax. 97). 

 

nax. 97. ZiriTadi sagamyvano arCo 

 qanis amosazidi badia; sa mi deb  

avent acio ili;  

 C

1 _ 2 _ ma lebis sawo eli

badia;   3 _ Camosakidi tumbo; 4 _ s il  m 5 _

kumSuli haeris mili. 
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imisdamixedviT Tu ra TanmimdevrobiT warmoebs ZiriTadi 

samuSaoebi ansxvaveben Wauris agebis sxvadasxva 

teqnologiur sqemebs: 1 Tanamimdevruli sqema; 2. parale-

luri sqema; 3. SeTavsebuli sqema. miRebulia agreTve 

SeTavsebuli sqemebis axali variantebi rac gamowveulia 

Wauris mSeneblobis teqnikuri gadaiaraRebiTa da axali 

saamSeneblo kompleqsebis SeqmniT. amasTan ansxvaveben: a) 

SeTavsebul sqemas samuSaoebis paraleluri SesrulebiT; b) 

SeTavsebul sqemas samuSaoebis Tanmimdevruli SesrulebiT 

(igulisxmeba ZiriTadi samuSaoebis Tanmimdevrba). 

rac Seexeba armirebas igi SeiZleba warmoebdes ori 

ZiriTadi sqemiT: 1. armireba mTels sigrZeze Wauris 

mSeneblobis damTavrebis Semdeg (Tanmimdevruli sqema);      

2 _ armireba Wauris mSeneblobasTan erTad (paraleluri 

sqema). 

Tanmimdevruli sqema (nax. 97) gamoiyeneba mcire siRrmis 

(100-200 m) Wauris gayvanis dros. Wauri  mTels sigrZeze 

iyofa ubnebad.  gvirgvins 

Sor

sayrdeni gvirgvini saWiroa moewyos 

13.3 Wauris agebis sqema 

 

Wauris agebis samuSaoebi iyofa ZriTad da damxmare 

samuSaoebad. ZiriTad samuSaoebs miekuTvneba: qanis gamoReba 

(sangrevis winwaweva) da mudmivi samagris amoyvana agreTve 

Wauris armireba. 

 ubani aris manZili or sayrden

is da misi sigrZe qanis cicabod Cawolis SemTxvevaSi 

aiReba 25 m-de, xolo dxrili da damreci wolvis 

fenebisaTvis 30-40 m. 
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mdgrad qanebSi. Ti qanis gamoReba 

xolo, ked ebs ki amagreben droebiTi Camosakidi samagri 

rgo

eba rac gamowveulia mudmivi samagris 

amo

Toeul ubanSi warmoebs 

l

liT (nax. 98, a). mudmivi samagris amoyvana iwyeba erTi 

ubnis gayvanisa da sayrdeni gvirgvinis mowyobis Semdeg, 

qvemodan zemoT (nax. 98, b). amrigad uSualod gayvana 

periodulad wyd

yvanis samuSaoebiT. 

 

nax. 98. Wauris agebis TanamimdevrobiTi sqema 

       a _ qanis gamoReba; b _ mudmivi samagris amoyvana;  

1 _ Camosakidi Taro;    2 _ droebiTi samagri; 

paraleluri sqema (nax. 99) gamoiyeneba Rrma da didi 

ganivkveTis mqone WaurebSi. 

am sqemis dros qanis gamoReba da mudmivi samagrs 

amoyvana warmoebs or mezobel ubanSi (ubnis sigrZe aiReba 
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Snuls 8-10 m-iT, qanis gamoRebas 

droebiT SeaCereben da ori ubnis sazRvarze awyoben uZrav 

damcav Taros. am Taroze iwyeba sayrdeni gvirgvinisa da 

mudmivi samagris amoyvana. erTdroulad qveda (II) ubanSi 

ganaxldeba sagamyvano samuSaoebi. sasurvelia samuSaoebi 

orive ubanSi damTavrdes erTdroulad. 

wina sqemis analogiurad). pirvelad, ukve gayvanil ubanSi, 

warmoebs mudmivi samagris amoyvana qvemodan zemoT. 

amasTanave ixsneba drebiTi samagri rgolebi da igi 

momdevno (II) ubanSi gadaitaneba, sadac mimdinareobs gayvanis 

(qanis gamoRebis) samuSaoebi. 

mas Semdeg rac sangrevi (I ubanSi) Cascdeba mudmivi 

samagris amoyvanis ni

 

nax. 99. Wauris agebis paraleluri sqema: 
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       1 _ kiduli Taro; 2 _ damcavi (damWimavi) Taro;  

3 _ droebiTi samagri; 4 _ mudmivi samagri; 5 _ damtvirTavi 

manqana; 6 _ badia. 

 

SeTavsebuli sqema (nx. 100) gamoiyeneba im SemTxvevaSi, 

ro

ebis biji, ikideba 

mudmivi samagris erTi an ori rigi. SeTavsebuli sqema 

gamoricxavs droebiTi samagris arsebobis saWiroebas. 

desac Wauris mudmivi gamagreba xdeba Camosakidi mudmivi 

samagriT. 

Camosakid mudmiv samagrs miekuTvneba liTonis an 

rkinabetonis tubingebi, Zalze iSviaTad ki xis Camosakidi 

CarCoebi. samuSaoebi mimdinareobs erT ubanSi, erTi ciklis 

ganmavlobaSi, erTmaneTis TanmimdevrobiT. imisda mixedviT, 

Tu rogoria sangrevis wingadaadgil

 

nax. 100 Wauris agebis SeTavsebuli sqema 
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  nax. 101. Wauris gayvanis 
SeTavsebuli sqema samuSaoebis 
paraleluri SesrulebiT 

nax. 102. Wauris gayvanis 
SeTavsebuli sqema samuSoebis 
TanmimdevrobiTi SesrulebiT 

SeTavsebuli sqema, samuSaoebis paraleluri Sesru-

lebiT, SesaZlebelia ganvaxorcieloT maSin, Tu Wauris 

gamyvan mowyobilobaTa kompleqss  aqvs  liTonis  damcavi 

fari (garsi) (nax. 101, 2) romelic droebiTi samagris 

movaleobas asrulebs. sangrevSi xdeba qanis gamoReba, xolo 

maRla, sangrevidan 15-30 m-is daSorebiT amohyavT mudmivi 

samagri (nax. 101, 1). fari dakidebulia Tavisuflad da mis 

movaleobas Seadgens sangrevSi momuSaveTa usafrTxoebis 

dacva. faris arseboba iZleva saSualebas qanis gamoRebisa 

da mudmivi samagris amoyvanis samuSoebi Sesruldes erT 

ubanSi, erTi ciklis ganmavlobaSi da erTmaneTis 

paralelurad. 

SeTavseb Sesru-uli sqema, samuSaoebis TanmimdevrobiTi 

lebiT, iTvaliswinebs ZiriTadi samTo samuSaoebis 
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Ses    

angrevSi erTmaneTis 

simaRlis ubanze, rasac moy

nawilobriv auwmendavi qanidan

meordeba da a.S. am sqemis Ri

igi ar saWiroebs droebiT ga

amosayvanad iyeneben liToni

seqciur yalibebs (n

Semkvreli) miwodeba warmoebs 

SeTavsebuli sqema samu

lebiT uzrunvelyofs samuSaoeb

Sromis maRal mwarmoeblu

isa da siRrmis Waurebis 

. 

ПР‐30ЛУ,  ПР‐30К,  ПР‐30ЛУС tipis xelis 

per

rulebas Wauris gayvanis erTian sagamyvano ciklSi 

(nax. 101). amasTan, qanis gamoReba da mudmivi samagris 

amoyvana warmoebs uSualod s

gamoviyenoT nebismieri diametr

gayvanisas

TanmimdevrobiT zevidan qveviT. qans angreven mcire 

veba am nawilis gamagreba 

, Semdgom samuSaoebi kvlav 

rseba mdgomareobs imaSi, rom 

magrebas. mudmivi samagris 

s gadasatan sagdulebian an 

ax. 102, 1), xolo betonis (swraf-

milebis saSualebiT. 

Saoebis TanmimdevrobiTi Sesru-

is martiv organizacias da 

robas. es sqema SeiZleba 

Wauris gayvanis teqnologiuri sqemis saboloo SerCeva 

xdeba teqnikur-ekonomikuri analizis safuZvelze. 

 

13.4   burRva-afeTqebiTi samuSaoebis parametrebi 

 

Waurebis agebisas (Cveulebrivi xerxiT) qanis mongreva 

ZiriTadad burRva-afeTqebiT warmoebs. burRva-afeTqebiT 

Waurebis gayvanis dros Spurebis burRva, Cveulebriv, 

xorcieldeba 

foratorebiT. erT manqanaze mosuli sangrevis xvedriTi 

 



 

183 
 

nax. 103. saburRi 

saburRi danadgari СНБУ  3м 

(nax. 104) Sedgeba svet

danadgari БУКС‐1м 

isagan 4. 

ebjineba Wauris sangrevs. 

isagan 1, 

manipulatoris isrisagan 2, 

 

gamWeqi bagirebisa da hidrodomkratebis sistemisagan 4. 

t

farTobi Seadgens 4-6 m2-s. am sididis mixedviT 

ganisazRvreba saburRi manqanebis ricxvi. 

didi siRrmis WaurebSi iyeneben БУКС‐1м da СНБУ 3м tipis 

saburR danadgarebs, romelic Sedgeba ori-oTxi saburRi 

manqanisagan. 

saburRi danadgari БУКС‐1м 

(nax. 103) Sedgeba sabrjeni 

svetisagan 1, romelTanac mima-

grebulia sabrjeni dgari 2 da 

saburRi manqana 3, saburRi 

manqanis avtomimwodebl

sabrjeni sveti teleskopuria. 

burRvis dros igi daikideba 

damtvirTavi manqanis (КС‐2у/40) 

telferze meore boloTi ki 

saburRi manqanisagan 3, manqanis

БУКС‐1м tipis saburRi danadgari aucileblad Tanaxlavs 

kompleqss, romlis SemadgenlobaSi Sedis damtvirTavi 

manqana   КС‐2у/40. sxva danarCen SemTxvevaSi SesaZlebeli 

iqneba СНБУ 3м ipis saburRi danadgari. 



 

 

Ri danadgari СНБУ 3м nax. 104. sabur

wri  ve

dros i d

ganlagdeba koncentrul w

-iT 

met

anis natexebis 

amoyris simaRles. momngrevi Spurebi iburReba sayelav da 

 

rtikaluri gvirabebis gayvanis 

a sakonturo Spurebi sangrevSi 

rexazebad (nax. 105, a) sayelavi 

Spurebis muxti sxva Spurebis muxtebTan SedarebiT 10-12%

uli ganivkveTis

 sayelavi, momngrev

i aiReba, xolo sgrZe _ 15-20 sm-iT meti. sayelavi Spurebi 

iburReba Wauris centrisadmi 75-800 daxriT an 

vertikalurad, rac erTis mxriv, aadvilebs Spurebis 

burRvas, xolo meore mxriv, amcirebs q
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sakonturo Spurebs Soris sangrevisadmi daxris imave 

kuTxiT, rac sayelav Spurebs aqvT. 

 

nax. 105. Spurebis ganlagebis sqema sangrevSi 

 

cicabo fe ) sayelanebSi Wauris gayvanisas ( vi 

Spurebis ganlageba xdeba so urad, fenebis mimarTebis 

xaz

kldovan amonits #1, kldovan amonals #3 da detonits M. 

l

is gaswvriv   (nax. 105, b). sayelavi Spurebis afeTqebisas 

amotyorcnili qaniT droebiT samagrsa da Camokidebul 

mowyobilobis dazianebis Tavidan acilebis mizniT 

sangrevis marTobulad, solis simetriis RerZis gayolebiT, 

burRaven ramodenime buferul Spurs, romlebsac sayelav 

SpurebTan erTad afeTqeben. 

WaurebSi, afeTqebiTi samuSaoebis warmoebisas 

mizanSewonilia maRali sadetonacio Tvisebebis mqone 

feTqebadi nivTierebebis gamoyeneba. magar qanebSi iyeneben 
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xtvisas SesaZlebelia 

gamoyenebuli iqnes granuliti АС‐4В da АС‐8В. 

afeTqebis saSualebad mizanSewonilia gamoyenebuli 

iqnes mcireddayovnebuli (ЭДКЗ) moqmedebis eleqtro-

detonatorebi dayovnebis bijiT 25; 50; 75; 100; 150; 250 ml.wm. 

afeTqebis xarisxs ZiriTadad gansazRvravs feTqebadi 

nivTierebis xvedriTi xarji

saSualo smagris qanebSi _ amonit   #6 ЖВ da dinaftalits. 

Spurebis meqanizirebuli damu

. igi ganisazRvreba empiriuli 

formuliT an SeirCeva normatiuli monacemebiT. 

empiriuli formulebidan yvelaze metad gavrcelebulia 

prof. n.m. pokrovskis formula 

;  kg/m3

aq  aris etalonuri feTqebadi  nivTierebis  xvedriTi  

      xarji; 

_ qanis struqturis koeficienti; 

 _ feTqebadi   nivTierebis   muSaobis   unaris  

ntis gazrda garkveulwilad 

dam

 

    koeficienti; 

 _ koeficenti, romelic iTvaliswinebs vaznis  

         diametrs, (aq  – SerCeuli vaznis diametria). 

qanis Tanabari daqucmaceba, sangrevis konturis dacva, 

Spuris gamoyenebis koeficie

okidebulia Spurebis ricxvis  swor SerCevaze. 

Spurebis ricxvis saangariSo formulebidan yvelaze 

metad gavrcelebulia prof. n.m. pokrovskis formula 



 

 

aq  aris feTqebadi nivTierebis xvedriTi xarji, kg/m3; 

cie

3

Tqebdi 

 

 _ Wauris ganivkveTi SavSi, m2; 

 _ Spuris Sevsebis koefi nti;  

_ feTqebad nivTierebis simkvrive, kg/m ; 

 _ vaznis diametri, m; 

 _ koeficienti, romelic iTvaliswinebs fe

 nivTierebis simkvrives Spuris damuxtvis dros

; 

 

Spuris siRrme SeirCeva ciklis xangrZlivobis an 

gayvan  mixedviT. Spuris siRrmem unda 

uzrunve tevadoba Wauris 

erT gr

Cqa obis dros Spurebis saSualo siRrme 

gamoiTvleba Wauris gayvanis winaswar SerCeuli siCqaris 

mixedviT: 

is siCqaris

lyos samuSaoTa minimaluri Sroma

Ziv metrze. 

rosnuli mSenebl

; 

aq   aris gayvanis siCqare TveSi, m/Tve; 

_ Spuris gamoyenebis koeficienti 

_ ciklis xangrZlivoba, sT; 

_ samuSao dReTa ricxvi TveSi; 
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mrgvali ganivkveTis Waurebis gayvanisas Spurebi 

sangrevSi, Cveulebriv, ganlagdeba sam koncentrul 

wre 2 

mm-iani SemTxvevaSi Spurebs 

ganalageben oTx koncentriul wrexazad. Spurebis burRva 

SiZleba warmoebdes qanis awmendis Semdeg an masTan 

nawilo ncentriuli 

wrexaz  da warmoebs centraluri 

Sveulidan Sablonis saSualebiT. burRvisa da qanis 

datvirTvis SeTavsebis dros Spurebis burRvas iwyeben 

kedle

SemTxvevaSi Spurebis moniSvnas awarmoeben gverdiTi 

Sveulebis mimarT. 

ia tranSeebSi, xolo WaurSi Camoikideba 

or

 meore SemTxvevaSi qveda 

bolodan. 

haeris milsadenis qveda bolos uerTeben 

ganmanaw lTa raodenoba 

Seesabam omxmarebelTa ricxvs. 

ganmanawileblidan momuSave manqanamde SekumSuli haeri 

miewodeba g

xazze (nax. 105, a) ufro didi diametris Waurebisa da 3

f.n. vaznebis gamoyenebis 

brivi SeTavsebiT. pirvel SemTxvevaSi ko

ebis moniSvna iolia

bidan da agrZeleben Wauris centrisaken. am 

saburR manqanebs da sxva momxmareblebs sangrevidan 20-25 

metris dacilebiT SekumSuli haeri miewodeba sakompresoro 

sadguridan 150-200 mm diametris foladis milebiT. milebi 

zedapirze Cawyobil

 bagirze an samagrze. Wauris CaRrmavebasTan erTad 

milebis wagrZeleba xdeba pirvel SemTxvevaSi ZiriTadi 

sagamyvano CarCodan, xolo

ilebels ganStoebiT (nax. 106), rome

eba SekumSuli haeris m

arezinebuli SlangebiT. 
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kon

 

Spurebis burRvis dawyebis win, WaurSi saWiroa miewodos 

saburRi manqanebis (xelis), saburRi instrumentebis 

kompleqti da mtver damWeri mowyobilobebi. maTi miwodeba 

warmoebs specialuri konteinerebis (nax. 107) saSualebiT. 

konteineri warmoadgens badias, romlis centrSi 

Camagrebulia ori Zeli ori jaWviT. Zelebze miduRebulia 

kakvebi Slangebis 

Cam

osa

kid

ebl

ad. 

tei

ner

s 

aqvs 
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nax. 106 kumSuli haeris 
manawilebeli 

 

nax. 107. saburRi 

konteineri 

 Casadgmelad. 

 saSuale

badiis ZirSi. konteineris gamo  

Semcirdes mosamzadebeli samu

wuTiT. 

 

13.5    gniaveba Wau

 

Spurebis afeTqebis  

mocilebisaTvis, warmoebs Waur

mizniT iyeneben damWirxn da  

damWirxni ventilatoriT m  

produqtebis gansazaveblad 

daiWirxneba milebiT (nax. 108, a) xolo Semwovi 

ven latoriT muSaobisas amave milebiT xdeba sangreviswina 

siv dan afeTqebis produqtebis Sewova. 

mowyobilobebis CasaSvebi 

 

 

 

 

 

 

ganyofilebebi saburRi manqanebis

konteineri jaWvebis biT Camoekideba qanis asawev 

yeneba iZleva saSualebas

Saoebis xangrZlivoba 10-20 

rebis agebis dros 

 Semdeg, Wauridan mavne gazebis

is sangrevis ganiaveba. am 

 Semwov ventilatorebs.

uSaobis dros afeTqebis

sangrevSi sufTa haeri 

ti

rci
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nax. 107 Waurebis ganiavebissqema; a_damWirxni;  

 

 

 

 

 

meore Seiwovs mas 

(nax. 108, b). 

Rrma WaurebSi dgamen or ventilators, romlebic 

mimdevrobiT CairTveba. muxtebis afeTqebis Semdeg ori 

 

 

 

 

 

 

        b_ ombinirebuli.  

 

damWirxni ganiaveba uzrunvelyofs sufTa haeris 

ukeTesad Serevas afeTqebis produqtebTan da maT swraf 

ganzavebas, radgan amas xels uwyobs milidan gamosuli save-

ntilacio nakadis siCqare. Rrma Waurebis SemTxvevaSi 

iyeneben agreTve kombinirebul sqemas romlis drosac erTi 

ventilatori Wirxnis sufTa haers, xolo 
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saaTis ganmavlobaSi unda imuSaos orive ventilatorma, 

xolo dana Si haeri 

daiWirxneba vlovani 

foladisaga TxvevaSi 

mil  diametri 500-900 mm-ia, xolo meore SemTxvevaSi _ 

500, 600 da 700 mm. 

ventilacio mili Camoikideba specialur bagirebze 

caluRebis saSualebiT (nax. 109, a) an Camagrdeba Wauris 

mudmiv samagrSi ankerebiT    (nax. 109, b). 

rCen droSi _ erTma. ventilatoriT Waur

 milsadenebiT, romelic mzaddeba furc

n an teqtovinitisagan. pirvel Sem

ebis

sa

 

nax. 109 saventilacio milebis Camokideba 

 

sangrevis ganiavebis Semdeg, qanis datvirTvis 

samuSaoebis dawyebis win, saWiroa Wauri moyvanil iqnes 

usafrTxo mdgomareobaSi, risTvisac neli svliT moZravi 

badiebidan axdenen mis guldasmiT daTvalierebas. Wauris 
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 dros yvelaze xangrZliv da Sromatevad 

ope

mlebic sangrevSi 

gadaadgilebis xerxis mixedviT daiyofa xelis (msubuqi 

tipis) da meqanikuri (mZime tipis) mtvirTavebad. 

xelis mtvirTavebi Camoikideba bagirze, romlis 

jalambari (ЛППГ) mdebareobs Camosakid Taroze. jalambarze 

bagiris statikuri daWimuloba tolia 1,5 kn, Zravis 

simZlavre _ 9,8 kvt, xolo wona 470 kg. mtvirTavis dakidebis 

simaRle ar aRemateba   20-25 m-s. sangrevSi misi 

gadaadgileba xdeba gamyvanis mier xeliT. horizontaluri 

gadaadgilebis radiusi Cveulebriv 1,5-2 m-ia. 

xelis mtvirTavebi КС‐3  (nax. 110) da ГП‐2 gamoiyeneba 

Wauris piris, misi teqnologiuri nawilisa da mcire 

siRrmis (200-300 m) Waurebis gasayvanad. xelis mtvirTavebis 

ricxvi SeiZleba SeirCes Wauris diametris mxedviT (cxr. 8). 

 

cxrili 8 

ganiavebisa da usafrTxo mdgomareobaSi moyvanis Semdeg 

iwyeben afeTqebuli qanis datvirTvas. 

 

13.6   mongreuli qanis datvirTva 

 

Wauris gayvanis

racias warmoadgens qanis datvirTva, romelic sagamyvano 

ciklis drois 60-70% ikavebs. mongreuli qanis dasatvirTad 

xmaroben greiferul mtvirTavebs, ro

Wauris diametri, m 4,5-5 5,5-6,5 7-7,5 

mtvirTavebis 

ricxvi 
2 3 4 
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feruli mtvirTavebis 

teq i maCveneblebi. xelis greiferuli mtvirTavebis 

dadebiTi mxa  WaurSi 

damontaJebaze, nebismieri diametris WaurSi gamoyenebis 

Ses

virTavis 

 

9-e cxrilSi moyvanilia xelis grei

nikur

reebia: mcire wona, umniSvnelo dro

aZlebloba da mcire Rirebuleba. uaryofiTi mxareebia: 

greiferis mcire tevadoba, greiferis frTebis qanSi SeWris 

siZnele da erTi mtvirTavis momsaxurebaze muSebis 

SedarebiT didi ricxvi (2-3 kaci). 

cxrili 9 

damt

tipi maCveneblebi 

-3 -2 КС ГП

greiferis tevadoba, m 0,22 0,15 3

damtvirTavis wona, kg 900 650 

saSualo mwarmoebluroba, m3/sT 15 14 

aCamCvis ciklis xangrZlivoba, wm 40 40 

pnevmoamwevi cilindris svlis sigrZe, mm 2500 2450 

SekumSuli haeris wneva, pa 0,5-1,0 0,5-0,7 

frTebis ricxvi 6 5 

 

1670 

 

1230 

greiferis diametri, mm: 

   gaxsnil mdgomareobaSi 

   daxurul mdgomareobaSi 1124 960 

 

meqanikuri (mZime tipis) mtvirTavebi bagiriT Cam

t  lia rogorc radial ise 

wriu

oikideba 

elferze romelsac SeuZ uri 

li moZraoba. 



 

 

nax. 110 xelis pnevmaturi mtvirTavi КС‐ _ greif ri;           

       2 _ pnevmoamwevi; 3 _ satari; 4 _ pnevmosistema 

 

gre uloba icvle 4-1 3-is 

far xazze naCvenebia КС‐2У/40 tipis meq kuri 

mtvirTavis sqema. greiferi 1, romlis moculobaa 0,65 m3 

bag debulia telf 2 ic 

gad Co erTi bolo axsr adaa 

mierTebuli centralur sayrdenze 4, misi meore bolo ki 

mie

vis marTva xdeba distanciurad, memanqanis 

kabinidan 8. 

3: 1 e

meqanikuri mtvirTavebis muSa organoa mravalfrTiani 

iferi. greiferis moc ba 0, ,25 m

glebSi. 111-e na ani

iris saSualebiT Camoki erze romel

aadgildeba 3 CarCoze. Car Ti s ul

rTebulia sabrun urikaze 5. wriuli monorelsi 6 

mimagrebulia Camosakidi Taros qveda sarTulze 7. 

meqanikuri mtvirTa
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didi diametris Waurebis gayvanisas (8-8,5 m) gamoiyeneba 

meqanikuri mtvirTavi ori mtvirTavi greiferiT (КС‐2У/40). 

didi diametrisa da didi siRrmis (1500 m) Waurebis asagebad 

gamoiyeneba mZime tipis mtvirTavebi КС‐1м   da 2КС‐1м. mcire 

diametris mqone Waurebis asagebad Seqmnilia mtvirTavi 

manqana КСМ‐2у. 

mZime tipis meqanikuri mtvirTavebis teqnikuri 

maxasiaTeblebi moyvanilia 10-e cxrilSi. 

 

nax. 111. mtvirTavi manqana КС‐2У/40 

1 _ greiferi; 2 _ telferi; 3 _ CarCo; 4 _ centraluri 

sayrdeni; 5 _ sabruni urika; 6 _ wriuli monorelsi;  

7 _ Camosakidi Taro; 8 _ memanqanis kabina. 

cxrili 10 

 

maCveneble

       

bi КС- 2КС- КСМ-2у КС- 2КС-1м КС-12 
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2У/40 2У/40 1м 
greiferis 

tevadoba, m3
0,65 2×0,65 0,4 1,5 2×1,25 0,22 

telferis 

tvirTamweoba, kn 
× ×50 2 50 50 50 2 50 - 

greiferis awevis 

smaRle, m 
10 10 10 10 10 - 

greiferis awevis 

siCqare, m/wm 
0,48 0,48 0,48 0,48 0,48 - 

a
25-30 25-30 25-30 32 32 25-35 

CamCvis ciklis 

xangrZlivoba, wm 

SekumSuli haeris 

xarji, m3/wT 
20 2×20 20 42 2×42 24 

pnevmoamZravis 

simZlavre, kvt 
51,5 2×51,5 44,2 80,9 2×80,9 33,1 

saSualo mwarmoe-

bluroba, m3/wT 
1,2 2,1 1,3 2,5 4,7 0,6 

greiferis 

diametri, m 
5,5-6,5 7-8 4,5-5,5 6,5-8 7,5-8,5 - 

greiferis 

simaRle, m 
7 7,36 6 10 10 - 

wona, t 16,3 24,7 9,5 27,3 52 - 

 

 

14 qanis atana da zedapirze gantvirTva 

 

Waurebis agebisas qanis zedapirze atana, masalebisa da 

instrumentebis ana-amoyvana 

xor

gadasatvirTavi 

baqnebiTa da SkivebiT, mimmarTveli CarCoebi, aw

damWimavi bagirebi da damWimavi Taro. 

 transportireba da xalxis Cayv

cieldeba sagamyvano awevis saSualebiT. sagamyvano 

awevis mowyobilobebs miekuTvneba: amwevi manqanebi, badiebi, 

Casabmeli mowyobilobani, urnalebi 

evisa da 



 

198 
 

sagamyvano awevis  dad xmaroben erT (nax. 112, 

a) a blia na , amwe d re

erTb wevis dros datvirTuli badia 1 moZraobs 

Wa eviT, carieli badia 2 imyofeba sangrevSi, 

romel tvirT n. 

 

nax. 112. awevis sqema: a _ erTboloiani; b _ orboloiani 

orboloiani awevisas carieli badia 1 moZraobs zemodan 

qvemoT, xolo savse 2 qvemodan zemoT. badia 3  imyofeba  

sangrevSi da itvirTeba erTboloiani aweva ZiriTadad 

gamoiyeneba mcire siRrmis WaurebSi, xolo orboloiani 

aweva WaurebSi, romelTa siRrme mniSvnelovania (300 m da 

amwev manqanebs amontaJeben Wauris piris maxloblad, 

xolo jalambrebs ganalageben dedamiwis zedapirze 

aTvis ZiriTa

n orbor ni ( x. 112 b) v anadga bs. 

oloiani a

urSi qvemodan z

Sic qans ave

 

 

meti). 
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dadgmul xis an liTonis urnalebze. sagamyvano 

mowyobilobebis ganlagebis SesaZlo sqema naCvenebia 113-e 

naxazze. 

 

obebis ganlagebis sqema 

1 - koSkura urnali; 2 - amwevi manqana; 3 - Camosakidi 

s jalambari; 5 - jalambar

nax. 113. mowyobil

Taros jalambari; 4 - qargili i 

kabelebisaTvis; 6,7 - Camosakidi tumbosi da kabelis 

jal o 

da betonmimwodebeli milebis jalambari; 11 - maSveli kibis 

jal

  

14). arasayirao badia gaclis win ramdenime metriT 

aiw

ambari; 8 - teleskopis jalambari; 9,10 - saventilaci

ambari; 12 - asafeTqebeli kabelis jalambari. 

 

gayvanis procesSi saamweo WurWlebad gamoyenebulia     

0,5-2 m3 tevadobis badiebi, romlebic gantvirTvis xerxisagan 

damokidebulebiT SeiZleba iyos arasayirao an sayirao   

(nax. 1

eva qveda mimRebi baqnidan. am dros mimmarTveli CarCo 



 

Sedis maCer mowyobilobaSi, romelic ikavebs mas badiis 

gaclamde. 

 

 

114. badiebi: a _ arasayirao; b _ sayirao. 

immarTvel 

mrudebSi 4 da aiZulebs badias Semotrialdes manande, sanam 

mis

 

sayirao badiis gacla xdeba misi gadayiravebiT zeda 

ganmtvirTav baqanze (nax. 115). sayirao badias arasayi‐

raosagan gansxvavebiT aqvs mafiqsirebeli Sverebi, romelsac 

zemoT moZraobis dros eyrdnoba specialuri mowyobilobis 

mimmarTveli CarCo 2. damcav TaroSi badiis gavlis dros 

badiis Sverebi Sedis milZabrebSi 3 arsebuli m

i Sverebi ar Seva  mimmarTvel CarCos RarebSi. 

gantvirTvis win badia aiweva ganmtvirTav baqnidan 1,5-2 

metrze, ladebi 5 daixureba, daeSveba ganmtvirTav dazgaze 

da gadayiravdeba. 
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nax. 115. badiis gaclis sqema 

 

badiis Camokideba bagirze xorcieldeba specialur 

Casabmeli miwyobilobiT, roml s konstruqcia saSualebas 

iZleva badiis bmeli 

mowyobilobis zeviT moTavsebulia mimyoli CarCo (nax. 116), 

romelic m

 

       

vebasTan erTad warmoebs bagirebis 

ganxveva da damWimavi Taros gadaadgileba qvemoT, Sesabamis 

siRrmeze. damWimav Taroze keTdeba xis an liTonis fenili, 

i

Cabma da axsna movaxdinoT swrafad. Casa

oZraobs ra or mimmarTvel bagirze, badias icavs 

ganivi rxevisagan. mimmarTveli bagirebis qveda boloebi

Camagrebulia sangrevTan axlos ganlagebul damWimav 

Taroze (nax. 117) es ukanaskneli ki _ Wauris kedlebSi. 

bagirebis zeda boloebi daxveulia jalambarze, romelic, 

damontaJebulia urnalis Taroze. badiis moZraobis dros 

mimmarTveli CarCo Cerdeba milyelSi da badia sangrevamde 

daeSveba mimmarTveli bagirebisa da CarCos gareSe. am ubanze 

badiis moZraobis siCqare qanis atanis dros ar unda 

aRematebodes 2 m/wm, xolo xalxis transportirebisas _   

1 m/wm. Wauris CaRrma
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romelic icavs sangrevSi myof muSebs badiidan SemTxveviT 

gadmovardnili qanis natexebisa da sxva sagnebis 

Cacvenisagan. badiebis saventilacio milebis da sxva 

gvirabgasayvani mowyobilobebis gasatareblad damWimav 

TaroSi aseve toveben Sesabamis saZromebs, romelTa 

ganlageba Seesabameba zedapirze ZiriTad CarCoSi amave 

mizniT gakeTebul saZromebs (ladebs). 

 

nax. 116. mimyoli CarCo

sagamyvano awevis erT-erT ZiriTad mowyobilobas 

miekuTvneba urnalebi gadasatvirTavi baqnebiTa da SkivebiT. 

amJamad Waurebis agebisa da misi eqspluataciisaTvis, didi 

gamoyeneba aqvs koSkur urnalebs mravalbagiriani amwevi 

manqanebiT. am pirobebSi awevis sami ZiriTadi sqema arsebobs: 

 

 

 



 

 

nax. 117. damWimavi CarCo-Taro 

 

Wauris agebis dawyebamde mTlianad daamTavreben koSkura 

urnalis mSeneblobas da mravalbagiriani amwevi manqanis 

damontaJebas (nax. 118, a) 

 

 

nax. 118. awevis sqema Waurebis agebis dros 
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koSkura urnali aSendeba nawilobriv (30-40 m) da masze 

damontaJdeba droebiTi saSkive baqani. miwis zedapirze, 

WaurTan axlos, ganlagdeba droebiTi amwevi manqana. Wauris 

agebis dawyebis paralelurad warmoebs koSkura urnalis 

mSeneblobis da mudmivi amwevi manqanis samontaJo samuSaoebi 

(nax. 118, b) 

 Tu Wauris eqspluatacia gaTvaliswinebulia liTonis 

(fermis tipis) urnalebiT, maSin Wauris asagebad gamoiyeneba 

droebiTi urnalebi da droebiTi amwevi manqanebi (nax. 118, g). 

droebiTi sagamyvano urnali naCvenebia 119 naxazze, 

romlis awyoba warmoebs calkeul blokebad. 

 

 

nax. 119. droebiTi no urnali 

1-2 iribu ; 5 _ 

badiis saZromi (ladebi). 

sagamyva

la; 3 _ saskipe baqani; 4 _ qansaSvebi Rari
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qanizaciis saSualebiT. 

amo

rmis Waurebis 

ageba. kompleqsebSi Spurebis burRva warmoebs БУКС-s an 

СМБУ‐s tipis danadgarebiT, qanis datvirTva xorcieldeba 

pnevmatiuri mtvirTavi manqanebiT, xolo samagris amoyvana 

sasangrevo gadasatani yalibiT. 

300 m-mde siRrmis Waurebis asagebad iyeneben kompleqsebs 

КБ‐1, «Углубка‐2м», КС‐7 da ОСК-s. 

КБ‐1 kompleqsis (nax. 120) SemadgenlobaSi Sedis xelis 

saburRi perforatorebi (ПР‐30ЛС) msubuqi tipis damtvirTavi 

manqana КC‐3 (ori cali),  1-2 m3 moculobis БПС-is tipis 

badia, sasangrevo sagdulebiani an seqciuri yalibi, 

betonmimwidebeli milebi da sasangrevo (Н‐1м) an Camosakidi 

(ППН‐50‐12М) tumboebi. 

14.1  mowyobilobaTa kompleqsebi Waurebis 

agebisaTvis 

 

Wauris agebis siCqaris da Sromis nayofierebis gazrda 

SeiZleba xorcieldebodes gayvanis ciklis yvela procesis 

kompleqsuri me

arseboben mowyobilobaTa kompleqsebi romlebic 

uzrunvelyofen ZiriTadi procesebis _ Spurebis burRvis, 

qanis datvirTvis da monoliTuri betonis samagris 

yvanis meqanizacias. am kompleqsebiT SesaZlebelia 4-dan 

9 m-de diametris da 300-dan 1600 m-mde siR
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nax. 120. kompleqsi КБ‐1: 1 - yalibi; 

2 - damtvirTavi manqana ;      
3 - Camosakidi orsarTuliani 
Taro;  4 - betongamtari 

saSualebas Wauri aRvWurvoT 

droisa da saxsrebis minimaluri 

danaxarjebiT. faqtiurad saga‐

myvano mowyobilobebis montaJze 

gankuTvnili drois ZiriTadi 

nawili ixarjeba orsarTuliani 

sagamyvano Taros da 

betongamtari milebis awyo‐

b

КС-3

uri 

bi moyvanilia  me-4-e 

cxrilSi. КБ‐1 komplesis ZiriTad 

buleba, rac iZleva 

aze. saburRi da damtvi-

rT

1,5-2 sT. 

КБ‐1 komplesis teqnik

maxasiaTeble

Rirsebas warmoadgens sagamyvano 

mowyobilobebis mcire wona da 

dabali Rire

avi manqanebis sangrevSi CaSvebas da samuSao mdgomare-

obaSi moyvanas esaWiroeba      

kompleqsi КС‐2у (nax. 121). saSualo siRrmis (300-600 m) 

Waurebis asagebad farTo gavrceleba hpova КС‐2у da 2КС‐2у 

kompleqsma. kompleqsi КС‐2у Sedgeba meqanikuri 

mtvirTavisagan, БУКС‐1м tipis saburRi danadgarisagan, БЛС an  

БПСН didi tevadobis (3-5,5 m3) sayirao badiisagan. 

meqanikuri mtvirTavi mimagrebulia sagamyvano Taros 

qveda sarTulze. Taros diametri 40 mm-iT naklebia Wauris 

diametrze (sinaTleSi). darCenili RreCo gadaixureba 

farebiT. 
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rwon

es ukanaskneli ki daxveul

muSaobis dros Taro

saSualebiT. 

eebiT, dakidebulia bagirebze. 

ia ЛПЭ‐10 an  2ЛПЭ‐10 jalambarze. 

 gaiWeqeba hidrodomkratebis 

sagamyvano Taro, sapi

 

nax. 121. mowyobilobaTa kompleqsi КС‐2у 1 _ Camosakidi 

Taro;   2 _ qargili; 3 _ betonsatari monsatari mili; 4 _ betonis 

siC

ili; 4 _ betonis 

siCqaris Camqrobi; 5 _ moqnili xorTumi. 

 

Rrma (700-1600 m) Waurebis asagebad Seqmnilia КС‐1м,  КС‐

1м/6,2,    ДШП‐1,    КС‐8,    КС‐10 da sxva tipis mowyobilobaTa 

kompleqsebi.  

qaris Camqrobi; 5 _ moqnili xorTumi. 

 

Rrma (700-1600 m) Waurebis asagebad Seqmnilia КС‐1м,  КС‐

1м/6,2,    ДШП‐1,    КС‐8,    КС‐10 da sxva tipis mowyobilobaTa 

kompleqsebi.  

kompleqsi КС‐1м‐iskompleqsi КС‐1м‐is (nax. 122) SemadgenlobaSi Sedis: 

orsarTulani sagamyvano Taro 1 romelzedac xistadaa 

mierTebuli 27,8 m sigrZis liTonis damcavi fari 2, 

meqanikuri mtvirTavi da gadamaadgilebeli urika 3, 
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nax. 122. mowyobilobaTa 
kompleqsi КС‐1м 

li

qanis datvirTva warmoebs КС‐1МА 

tipis greiferuli mtvirTaviT. 

greiferis moculoba 1,25 m3-ia. 

meqanikuri mtvirTavi mierTebulia 

gadamaadgilebel urikaze da masTan 

erTad moZraobs damcavi faris SigniT 

orsarTulian sagamyvano (damWimav) 

Tarosa da sangrevs Soris. 

damcavi fari, romelic akrefilia 

liTonis tubingebisagan, momaragebu‐

lia sixistis neknebiT da asrulebs 

droebiTi samagris movaleobas. faris qveda nawili 

aRWurvilia

agris 

amoyvanas emsaxureba sayrdeni (sapiketaJo) rgoli da 

liTonis konusuri sagdulebiani qargili. qargilis

Spurebis gasaburRad iyeneben  tipis xelis 

perforatorebs. kompleqsi КС‐1м/6,2-iT Saxta 

`proletarskaia glubokaias~ Cqarosnuli gayvanis (390,1 m/Tv) 

magaliTis mixedviT, sangrevSi erTdroulad momuSave 

saburRi manqanebis ricxvi 25-26 Seadgens. 

Tonis sagdulebiani qargili 4, sayrdeni (sapikotaJi) 

rgoli 5, didi tevadobis (3-5,5 m3) 

sayirao badia 6. 

 daniseburi gaZlierebuli rgoliT. 

qanis datvirTvis paralelurad, sangrevidan 30-32 m-is 

manZilze, warmoebs mudmivi samagris amoyvana. sam

 muSa 

simaRle 5 m-is tolia. 

ПР‐24ЛС



 

kompleqsi ДШП‐1
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nax. 123. mowyobilobaTa 
kopleqsi ДШП‐1 

 (

 

m-

 

 

Taro dakidebulia bagirebze. m

uli liTonis damcavi fari 

dakidebu

konveiero lentis 

nax. 123) gamoiyeneba Rrma (700-900 m) 

mis SemadgenlobaSi Sedis damcavi 

fari 1 romlis sigrZe 9-10 

Waurebis agebisaTvis.

ia, 16 m simaRlis eqvs 

sarTuliani sagamyvano Taro 

2, Camosakidi, seqciuri, 

rgoluri tipis liTonis 

qargili 3 romlis simaRle 

4,2 m-ia, Camosakidi sayrdeni 

(sapiketaJo) rgoli 4 

romelzedac dakidebulia

rezinis garsacmi 5, 

damtvirTavi manqana 6 (КС‐1м) 

greiferis moculobiT 1,25 m3 

da sayirao badia 7. 

eqvs sarTuliani sagamyvano

is zeda meeqvse da mexuTe 

sarTulze moTavsebulia hidrodomkratebi Taros gasaWeqad 

Wauris gamagrebul kedlebs Soris. danarCeni qveda oTxi 

sarTulidan warmoebs mudmivi samagris amoyvana ubnebad 

qvemodan zemoT. damokleb

lia calke bagirebze da sangrevis 

gadaadgilebasTan erTad waiwevs win. am dros eqvs 

sarTuliani sagamyvano Taro uZravadaa. sivrce, liTonis 

damcav farsa da sagamyvano Taros Soris daculia rezinis 

garsacmiT. rezinis garsacmi mzaddeba sa
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gad

p

iqna Wauris gayvanis rekordul

mowyobilobaTa kompleqseb

romlebic aRWurvili arian 

gamoiyenebian Wauris, SeTa

paraleluri SesrulebiT agebi

mowyobilobaTa kompleqsebi

КС‐2у, 2КС‐2у, КС‐8, КС‐9, КС‐10), rom

damcavi fari, gamoiyenebian 

samuSaoTa TanamimdevribiT Ses

 

15.  wyal

 

Wau bisas s

anaWrebisagan. Spurebis burRva warmoebs ПР‐2ЧЛС tipis 

xelis saburRi manqanebiT. 

leqsis gamoyenebiT miRweuli 

i siCqare 401,3 m/Tv. 

i (КС‐1м,  КС‐1м/6,2,    ДШП‐1), 

liTonis damcavi fariT, 

vsebuli sqemis samuSaoTa 

s dros. 

 (КБ‐1, «Углубка‐2м»,  КС‐7   ОСК, 

lebsac ar gaaCniaT liTonis 

Wauris, SeTavsebuli sqemis 

rulebiT, agebis dros. 

amoRvra 

doneckis auzSi ДШП‐1 kom

rebis  age angrevSi dagrovili wyali 

mniSvnelovnad aZnelebs muSaobas. sangrevSi dagrovili 

wylis 60-80% moJonavs gvirabis kedlebze da mxolod 2-5% 

nawildeba gvirabis ganivkveTze. 

sangrevSi wylis modenis Semcirebis mizniT WaurSi 

erTmaneTisagan garkveul manZilze samagris Siga zedapirze 

awyoben wyalsakreb Rarebs    (nax. 124) an samagrs gareT 

akeTeben Txrilebs. orive SemTxvevaSi wyali milebis 

saSualebiT miewodeba Sualed wyalsakrebs (nax. 124), 

saidanac aitumbeba zedapirze. 



 

 

 

nax. 124. wyalsakrebi Rarebi: 1 _ samagri; 2 _ winafra;           

3 _ Sveleri; 4 _ mil osaSvebi miliю 

 

o WurWlebs 

(badie

orcieldeba sxvadasxva 

yeli; 5 _ wylis Cam

 muSaobis pirobebisgan (wylis modena, dawnevis simaRle) 

damokidebulebiT sangrevidan wylis mocileba SeiZleba 

saamweo WurWlebiT da sxvadasxva konstruqciis tumboebiT. 

sangrevidan wylis mosaSoreblad saamwe

bs) iyeneben mcire wylis modenis dros. wylis 

zedapirze atana warmoebs qanis transportirebisaTvis 

gankuTvnili badiebiT. wyali badiaSi Caisxmeba CamCebiT an 

gadaitumbeba xelis Н‐1м tipis tumboebiT. 

wylis didi modenisa da mniSvnelovani dawnevis dros 

Waurebis wyalamoRvra x
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konstruqciis gvirabgasayvani tumboebiT. aseT tumboebs 

unda    hqondeT    mcire    gabarituli    zomebi     (gegmaSi)    da 

 

 

nax. 125. wylis Sekreba Sualed wyalsakrebSi: 1 _ sadre‐

naJo mowyobiloba; 2 _ wyalSemcveli Sre; 3 _ wyaldamWeri 

rgoli;  4 _ milgayvaniloba; 5 _ gadasatumbi sadguri;        

6 _ avzebi; 7 _ tumbo. 

SeeZlos Wauris  siRrmis momatebis Sesabamisad dawnevis 

Secvla mwarmoeblurobis SenarCunebiT. amas garda unda 

Cveulebriv, gayvanis procesSi WaurSi CaSvebulia ori 

re rezervSia. am 

ori tum

tumbosTan erTad amuSaveben sangrevSi wylis didi 

       

 

hqondes Sewovis kargi unari da mcire masa. 

tumbo, romelTagan erTi muSaobs, xolo meo

bos garda zedapirze srul mzadyofnaSi unda iyos 

erTi saTadarigo agregati. sarezervo tumbos muSa 
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nax. 125. wyalamoRvris 
sqema Camosakidi tumbos 

gamoyenebis dros. 

raodenobiT dagrovebis SemTxvevaSi (afeTqebisa da 

ganiavebis Semdeg). tumbos mwarmoebluroba SeirCeva im 

angariSiT, rom 1,5-1,8-jer aRematebodes wylis normalur 

modenas. 

Wauris siRrmeze damokidebulebiT wyalamoRvra 

SeiZleba iyos erTsafexuriani an mravalsafexuriani. 

safexuris simaRle ganisazRvreba SerCeuli tumbos 

daWirxvnis simaRlis mixedviT. Cveulebriv sagamyvano 

tumboebis daWirxvnis simaRle 200-400 m-is tolia. 

erTsafexuriani wyalamoRvris sqema naCvenebia 126-e 

naxazze. tumbo 1 dakidebulia amwevi bagiris or Stoze 2-3, 

bagiris erTi Sto (2) eweva 

jalambars 4 xolo meore Sto (3) 

xistadaa Camagrebuli sagamyvano 

aluri ganyofileba. tumbos 

gasatareblad gamyvan CarCoSi da 

ls warmoadgens 

urnalze 5. 

Camosakidi tumboebisaTvis 

WaurSi gaTvaliswinebulia speci‐

Camosakid Taroze toveben saZro‐

mebs. wyalsatumbi danadgaris 

mniSvnelovan nawi

milsadeni. igi Sedgeba damWirxni 

da Semwovi nawilebisagan. 

damWirxni milsadeni muSaobisas 

imyofeba wnevis qveS, amitom igi, 

Cveulebriv, foladis milebisagan mzaddeba. 
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ax. 127): Camosakidi tumbos bagiris or Stos Soris 

cal

, b); 

mxolod 

zev

o

SlangiT. 

milsadenebi gvirabSi ise unda ganlagdes, rom 

mosaxerxebeli iyos maTi remonti, montaJi da demontaJi.  

milsadenebi WaurSi SeiZleba damagrdes sxvadasxva 

xerxiT (n

uRebiT (nax. 127, a); 

Wauris samagrSi Camagrebul kronSteinebze (nax. 127

pirveli xerxiT damagrebisas milebi mTlianad eyrdnoba 

tumbos da bagirebi mas mxolod ganivi rxevebisagan icavs. 

am SemTxvevaSi milebis dagrZeleba warmoebs 

idan, caluRebs dgamen yovel 2-5 metrze. 

meore xerxiT damagrebis dros milebis dagrZeleba 

 milsadens uerTdeba moqnili warmoebs qvevidan; tumb

 

isa da kabelebis Camokideba:             

s saSualebiT; b _ Wauris samagrSi 

 

 

neb      

a _ i

Camagrebul sayrdenebze. 

nax. 127. milsade

 bagirebze caluReb
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T 

muS

gia miewodeba kabeliT, romlis erTi 

bol  

urn

WaurSi tumbos Camokideba, CaSveba da amotana 

xorcieldeba specialuri jalambrebiT. am jalambrebs aqv

a eleqtruli da damxmare xelis amZravi, agreTve ori 

erTmaneTisagan damoukidebeli meqanikuri muxruWi. 

tumbos eleqtroener

o daxveulia jalambris dolze, xolo meore bolo

alis Skivis garSemovliT CaSvebulia WaurSi tumbos 

Zravamde. 

orsafexuriani (mravalsafexuriani) wyalamoRvras 

mimarTaven im SemTxvevaSi, Tu asagebi Wauris siRrme 

aRe

ilebis mizniT SesaZloa gamoyenebuli iqnes 128-e 

naxazze naCvenebi wyalamoRvris teqnologiuri sqemebi. aseT 

SemTxvevaSi wyali itumbeba 40 m-is simaRleze pnevmatiuri an 

eleqtruli mciregabaritiani sasangrevo tumboebis 

saSualebiT, xolo Semdeg Camosakidi tumboebiT. 

rogorc aRniSnuli iyo, Rrma WaurebSi ewyoba wylis 

amoRvris Sualedi sadgurebi. manZili Sualed sadgurebs 

Soris ganisazRvreba tumbos daWirxvnis smaRlis mixedviT 

(200-400 m). Sualewdi sadgurebi aRWurvili arian ЦНС-is 

tipis horizontaluri tumboebiT. 

mateba tumbos daWirxvnis simaRles. 

didgabaritiani danadgarebiT sangrevis gadatvirTvis 

Tavidan ac

 



 

 

nax. 128. safexuriani wyalamoRvris sqemebi. 

 

tumboebis distanciuri marTvis uzrunvelsayofad 

saWiroa moewyos avtomaturi CamrTvelebi (rezervuarSi 

wyl

s samagris amoyvana 

 

Waurebis agebisas yvelaze metad gavrcelebulia 

monoliTuri betonis samagri. betoni aris xelovnuri qva, 

romelic miiReba racionaluri narevis gamagrebis Sedegad. 

is donis cvalebadobis Sesabamisad) da ganxorcieldes 

maTi wyliT TviTavseba. 

 

16.  samagris amoyvana 

16.1 monoliTuri betoni
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racionaluri narevi Sedgeba: cementis, inertuli masalis 

(qviSa, xreSi), wylis da qimiuri danamatisagan. 

betonis samagris amoyvana Waurebis TanmimdevrobiTi da 

paraleluri sqemiT mSeneblobisas warmoebs qvevidan zeviT 

liTonis inventaruli an xis yalibis saSualebiT. liTonis 

inventaruli yalibis rgoli Sedgeba 1 m simaRlis da 1,4÷1,7 

m sigrZis (qordaze) segmentebisagan.  

xis yalibi Sedgeba ori qargilisagan, romlebic 

Semoificrebian 25÷30 mm sisqis da 1 m simaRlis garanduli 

ficrebis saSualebiT. qargilebs Soris daidgmeba 

gambrjenebi. 

Waurebis TanamimdevrobiTi sqemiT mSeneblobis dros, 

samagris amoyvanisas qvevidan zeviT, muSaoTa 

Tanmimdevr gvinis 

mowyobis adgilas warmoebs Sesabamisi qanis gamoReba. 

xor

 sa

oba Semdegia    (nax. 129): sayrdeni gvir

cieldeba Wauris sangrevis winwaweva or afeTqebaze; 

amasTan, meore afeTqebis Semdeg qani ar  aiwmindeba  

 

nax. 129. sayrdeni gvirgvinis mowyoba Tanamimdevruli 

sqemis dros:  1 _ qviSa; 2 _ yalibi; 3 _ sayrdeni gvirgvini. 
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veSi, ixsneba 

say

onis samagri, aiweva 

kid

s an damWimavi CarCos TandaTanobiT qvemoT 

moZ

paraleluri sqemiT

 

 da sangrevis zedapiri moswordeba. ewyoba q

rdeni gvirgvinis droebiTi samagri, daidgmeba yalibi da 

dabetondeba sayrdeni gvirgvini. dabetonebul sayrden 

gvirgvinamde CaiSveba kiduli Taro an damWimavi CarCo. 

ixsneba Wauris droebiTi samagris erTi an ori rgoli, 

daidgmeba yalibi, amoiyvaneba bet

uli Taro an damWimavi CarCo amoyvanili kedlis doneze 

da procesi meordeba. 

ubnis mTel simaRleze betonis samagris amoyvanis Semdeg 

kiduli Taro

raobiT xorcieldeba adre dayenebuli yalibis moxsna da 

zedapirze amozidva. yalibis moxsnasTan  erTad warmoebs 

saventilacio, kumSuli haeris da betonis milsadenebis 

dagrZeleba. kiduli Taro an damWimavi CarCo bolos 

CaiSveba sayrdeni gvirgvinis doneze da Wauris gayvana 

ganaxldeba. 

 muSaobisas samagris amoyvana 

uTavsdeba Wauris gayvanas. sayrdeni gvirgvini amoiyvaneba 

(nax. 130) Wauris gayvanasTan erTad sangrevis gauCereblad 

damWimavi CarCos gamoyenebiT. am SemTxvevaSi damWimav 

CarCoze moewyoba qveSi. syrdeni gvirgvinis da betonis 

samagris amoyvana xorcieldeba zemoT aRwerili 

TanmimdevrobiT. 

magar qanebSi betonis samagri amoiy neba sayrdeni 

gvirg

va

vinis mowyobis gareSe. 



 

 

nax. 130. sayrdeni gvirgvinis mowyoba paraleluri sqemis  

                  dros 

 

ganxiluli sqemebiT mudmivi samagris amoyvanis 

mowyobilobaTa mniSvnelovan nawils warmoadgens kiduli 

Taro. 

kiduli Taro (nax. 131) ori an mravalsarTuliania. igi 

Sed

liTonis fenilisagan. Taros sarTulebi 

erT

debulia gayvanis teqnologiur 

sqemaze da SeiZleba ganxorcieldes: erTi bagiriT, erTi 

geba qveda 1 da zeda 2 sasarTule moednebis, maTi 

damakavSirebeli dgarebis, Casabmeli mowyobilobis 4, 

milZabrebis 5 gasabrjeni domkratebis 6 da liadebisagan 

(sarqvelebi) 7. 

Taroebi mzaddeba asawyob-dasaSleli konstruqciis. 

sasarTule moednebi Sedgeba gare rgolis, mzidi Zelebisa 

da furclovani 

maneTTan dakavSirebulia kibeebiT. 

Taros Camokideba damoki

219 
 



 

220 
 

bagiris ori StoTi (polispasturi Camokideba erTi an sami 

Skivis saSualebiT), mimmarTveli bagirebiT da Taros 

periferiaze ganlagebuli oTxi bagiriT. Taros yvela saxis 

Camokidebis dros misi centri yovelTvis rCeba Tavisufali 

Sveulis gasatareblad. 

SeTavsebuli sqemebiT muSoaobisas Wauris samagris 

amoyvana warmoebs zevidan qveviT, ubnebad, xolo calkeul 

ubanSi ki qvemodan zeviT moZravi seqciuri da sagdulebiani 

sasangrevo yalibebis gamoyenebiT. 

sagdulebiani sasangrevo yalibi (nax. 132) Sedgeba xisti 

kar

erT vSirebuli svetebiT (3). xist karkasTan 

saxsrebis (5) saSualebiT dakavSirebulia sagdulebi (4), 

ro

i yalibi SeiZleba iyos xisti karkasiani an karkasis 

gar

  3. 

kasisagan, romelic warmoadgens or rgols (1-2) 

maneTTan daka

mlebic qmnian liTonis cilindrs simaRliT 2,1-dan 5 m-

mde da Wauris kveTs sinaTleSi Sesabamisi diametriT. 

seqciur

eSe. 

seqciuri yalibi (nax. 133, a) Sedgeba maformirebeli 

cilindruli garsisagan 1 da sixistis neknebisagan 2, garsi 

_ calkeuli seqciebisagan, xolo karkasi _ ori rgolisa 4 

da dgarebisagan



 

 

nax. 131. kiduli Taro 

keci fari; 7 - zeda sarTulis liTonis 

fenili; 8 - Camosakidi mowyobiloba;   9 - saventilacio milis 

milZabra; 11 - tumbos lada (saZromi); 12 - brjeni rigeliT; 

13 - maSveli kibis lada; 15 - centraluri Sveulis milZabra;      

16 - kumSuli haeris milebis milZabra. 

 

 

 1 - qveda sarTuli; 2 - qveda sarTulis liTonis ferdi; 

3 - dgari;  4 - badiis milZabra; 5 - zeda sarTulis liTonis 

konstruqcia; 6 - asa
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nax. 132. sagdulebiani 
yalibi. 1-2 _ xisti karkasi; 
3 _ sveti; 4 _ sagdulebi;  
5 _ saxsrebi 

nax. 133. seqciuri yalibi:   
 1 _ cilindruli garsi;   
 2 _ sixistis neknebi;      
 3 _ dgari (sveti);  

 

 

 

seqciebi erTmaneTTa

 4 _ rgoli. 
 

n dakavSirebulia farkofulad, 

romlis muSaobis principi naTlad moCans 132 b naxazidan. 

betonis samagris amoyvana SeTavsebuli sqemis samuSaoTa 

Tanmimdevruli SesrulebiT naCvenebia 134-e naxazze. 
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nax. 134. betonis samagris amoyv

samuSoTa Tanmimdevruli 

ana SeTavsebuli sqemiT 

 Sesrulebis dros. 

 

Spurebis burRvis win qargili imyofeba 2-2,5 m-is 

si 134 s 

Se ebul s 

datovebul da nawilobriv qargi  sivrces (nax. 

134, b). ganiavebisa da sangrevis usafrTxo mdgomareobaSi 

moyvanis Semdeg Seudgebian qanis datvirTvas (nax. 134, g). 

dat

 

yal

miiRebs 

ra betoni saTanado simtkices Seudgebian qanis datvirTvis 

II fazas da Tu es SesaZlebelia amohyavT betonis samagris 

darCenili nawili. 

betonis samagris amoyvana SeTavsebuli sqemis samuSaoTa 

paraleluri SesrulebiT warmoebs mowyobilobaTa iseTi 

maRleze sangrevidan (nax. 

mdeg afeTqebuli (gafxvier

, a). Spurebis afeTqebi

i) qani mTlianad Seavseb

ls SigniTa

virTvis I fazis damTavrebis Semdeg darCenili qanis 

nawils saguldagulod moasworeben da masze liTonis

ibs dadgamen. yalibis dayenebis (dacentrebis) Semdeg 

iwyeben 1,5-2 m simaRlis betonis samagris amoyvanas. 
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kompleqsebis gamoyenebisas, romelTac gaaCniaT damcavi 

fari    (КС-1м, ДШП-1). 

yalibis dakidebis saerTo sqema (kompleqsi КС-1м) 

naCvenebia  135-e naxazze. 

 

 

 

 

 

 

 

 

qnili daboloebis 5 saSualebiT. 

 

 

 

 

nax. 135. betonis samagris amoyvana SeTavsebuli sqemisa 

da  samuSaoTa paraleluri Sesrulebis dros 

 

КС-1м kompleqsSi gamoyenebuli yalibis 1 muSa simaRle  

5 m-ia, xolo saerTo simaRle 7,45 m. igi dakidebulia sam 

bagirze 2. yalibs qveviT ganlagebulia sayrden-sapikotaJo 

rgoli 3, romelzedac maraoseburad ewyoba sapiketaJo 

safeni xis Zelebisagan 4. rgoli dakidebulia damouki-

deblad bagirebis saSualebiT. betonis miwodeba warmoebs 

liTonis milebis mo
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betonis samagris amoyvana warmoebs     1-1,5 m sisqis 

Sreebad. be

nax. 136. siCqaris 
Camqrobi 

tonis narevis ukanaskneli 

xeli) raTa mTlianad Seivsos 

samagris teqnologiuri nakeri. 

amrigad, mowyobilobaTa komple

qsebi, romlebic aRWurvili arian

damcavi farebiT (garsiT), iZlevia

saSualebas qanis gamoReba da mudmiv

samagris amoyvana vawarmooT

damoukideblad erTmaneTis para

lelurad. 

rogorc aRniSnuli iyo, betonis

xsnaris mowodeba xorcieldeba 150-30

mm diametris foladis milsadeniT

igi daikideba bagirebze da mimagrdeba samagrze an 

gambr  

asacil . 

etonis xsnari da misi Semadgeneli komponentebi 

moZ

 

ulufa unda iyves ufro plastiuri 

(T

‐

 

n 

i 

 

‐

 

0 

. 

 

jenebze. milsadenis swrafi cveTis Tavidan

eblad saWiroa davicvaT dakidebis vertikaloba

b

raobs ra milsadenSi ganicdis aCqarebas da SesaZloa 

moxdes misi ganSreveba. ganSrevebis Tavidan acilebis 

mizniT milsadenebs yovel 100-200 m-is daSorebiT ukeTdeba 

siCqaris Camqrobebi      (nax. 136). dabetonebis Semdeg 

saWiroa milsadenis saguldagulod gamowmenda (gamorecxva). 
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s

tubingebs. rkinabetoni

1960 ww. dReisaTvis k ujis 

tubingebs ZiriTadad iy

pirobebSi specialuri 

mSenebare SaxtebSi. tu

amoyvanisTanave samTo 

amoyvana, anu calkeul

sirTules; samagris

gamoricxulia droeb is gamoyeneba; wyalga‐

umtaroba. xolo uaryofiT

Rire o

xolo T binge

cis 

tam

TK-s tipis tubingebi (nax. 138) mzaddeba 500 markis 

betoniT da warmoadgens Txelkedlian garss. 

16.2. tubinguri samagris amoyvana 

aTvis iyeneben rkinabetonis da Tujis 

s tubingebi farTod ixmareboda 1955-

i maTi gamoyeneba iSviaTia. T

 

Waurebis gamagrebi

eneben rTul samTo-geologiur 

meTodebiT (gayinva, qanebis tamponaJi) 

binguri samagris dadebiTi mxareebia: 

wnevis (datvirTva) miReba; samagris 

i segmentebis montaJi ar warmoadgens 

 zevidan qveviT amoyvanisas 

iTi samagr

 mxared unda CaiTvalos maRali 

nis tubingebis Rirebuleba 30-40%-iT, 

bis 100-200%-iT metia Sesabamisi 1 m 

simaRlis monoliTuri betonis samagrze; samuSaoebis 

Sromatevadoba _ segmentebis erTmaneTTan WanWikebiT 

dakavSireba, nakerebis gamkvriveba da samagrs ukan sivr

buleba. rkinabet

ujis tu

ponireba. 

rkinabetonis samagris amoyvanis cvluri mwarmo‐

ebluroba 2-2,5-jer naklebia monoliTuri betonis samagrTan 

SedarebiT. 

ВНИИОМШС-is konstruqciis (nax. 137) rkinabetonis 

tubingebi gamoiyeneba 4-9 m diametris WaurebSi. 

C
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rkinabeton e 40 t/m2. 

Tujis tubinguri samagri Sedgeba normaluri, momijnave da 

saW

is tubingebi gaTvlilia datvirTvaz

eqi segmentisagan. 

 

nax. 137.  ВНИИОМШС-is konstruqciis rkinabetonis 

tubingi 

 

normaluri tubingi warmoadgens sxmul segments, 

romelic Seicavs garss da makonturebel or wriul da or 

radialur qimurs. TiToeul qimurs gaaCnia eqvsi xvreti 

Wan

e segmenti normalurisagan gansxvavdeba imiT, 

ro

ur qimurebs 

uku

 da mxolod 

normaluri segmentebiT. tubinguri samagris kompleqtSi 

WikebisaTvis. garda amisa, segments Siga zedapirze aqvs 

ori vertikaluri da erTi horizontaluri sixistis neknebi. 

momijnav

m erTi qimura mcire kuTxiT aris daxrili radiusTan. 

saWeqi segmenti mcire siganisaa da mis vertikal

daxriloba axasiaTebT. 

arsebobs agreTve tubinguri samagri mxolod
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Sed

 zevidan qveviT Waurebis SeTavsebul 

da paraleluri sqemiT agebis dros da qvevidan zeviT 

Waurebis paraleluri da Tanamindevruli sqemiT agebis 

SemTxvevaSi. 

is Tujis sayrdeni gvirgvinebi SemaerTebeli 

(sapikotaJo) tubingebi da WanWikebi. tubinguri samagris 

amoyvana xorcieldeba

 

 

nax. 138.  CTK-s konstruqciis tubingi 

 

samagris zevidan qveviT amoyvanis SemTxvevis dros (nax. 

139)

            

saSualebiT. sangrevSi tubingi 

gad

 tubingebi Camokidebulia uSualod sangrevidan adre 

damontaJebul rgolebze. Wauris sangrevSi tubingi      

1 CaiSveba awevis bagiriT 2 da specialuri Casabmeli 

mowyobilobis (sayure) 3 

aikideba. Semsrulebeli jalambris (ЛППГ  an ПЛП‐1,5) 

bagirze 4 romliTac miitaneba dayenebis adgilas. tubingi 
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 tipis gamoyenebisas 8-10 m. 

dayendeba adre dayenebul rgolze 5 WanWikebis saSualebiT. 

axali rgolis mTlianad awyobis Semdeg mas daacementeben. 

samagris svetis gantvirTvis mizniT amohyavT sayrdeni 

gvirgvini. Tujis da ВНИИОМШС-is rkinabetonis tubingebis 

gamoyenebisas sayrden gvirgvinebs Soris manZili aiReba 15-20 

m, xolo СТК-s

 

nax. 139.  tubinguri samagris amoyvanis sqema 

 

tubinguri samagris qvemodan zeviT amoyvana 

xorcieldeba kiduli Tarodan. segmenti Caitaneba Taroze. 

samagris montaJi xorcieldeba telferis saSualebiT, 

romelic dayendeba Taros meore sarTulis qveS moTavsebul 

monorelsze. 

tubinguri samagris wyalSeuRwevoba xorcieldeba 

nawiburebis TaviT, WanWikebisa da satampo  

SemWidrovebiT da samagris ukana sivrcis tamponaJiT. 

naJe xvretebis

satamponaJo cementis xsnari aiReba 1:3 SefardebiT. 
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aoebi mimdinareobs 

kiduli Taros saSualebiT. 

 

17.  Waurebis  rekonstruqcia (CaRrmaveba) 

 

ZiriTadi gansxvaveba Wauris gayvanasa da CaRrmavebas 

Soris mdgomareobs imaSi, rom Waurebis CaRrmaveba warmoebs 

specifiur pirobebSi. romelic arTulebs samuSaoebis 

warmoebas. 

CaRrmaveba warmoebs saeqspluatacio Saxtaze, rac 

moiTxovs CasaRrmavebeli samuSaoebis Sexamebas 

saeqsplua moebs 

zedapiridan, CaRrmaveba ki _ saSualedo horizontidan; 

Wau

imdinareobs CasaRrmavebeli samuSaoebi; 

CaR

garda zemoT moyvanili samagrisa, Wauris agebisas 

gamoiyeneba msubuqi tipis samagri konstruqciebi. maT ricxvs 

miekuTvneba ankeruli, ankeruli-liTonis badiT, 

Spricbetonis da maTi kombinaciiT. aseTi samagris amoyvanis 

teqnologia analogiuria horizontaluri gvirabebis agebis 

dros gamoyenebuli teqnologiisa. samuS

tacio samuSaoebTan. Wauris gayvana war

ris gayvanisas misi mTeli siRrme gamoyenebulia 

sagamyvano mowyobilobebis gansalageblad da am Wauridan 

sasargeblo namarxi ar amoaqvT, xolo CaRrmavebisas ki zeda 

nawilSi xdeba sasargeblo namarxis amotana, xolo qveda 

nawilSi m

rmavebisas aucilebelia damcavi mowyobilobebis ageba, 

xolo CaRrmavebis damTavrebis Semdeg maTi moxsna. 
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ji, anu manZili, romelzec 

CaRrmavdeba Wauri, Cveulebriv tolia horizontebs Soris 

vertikal sas 

CaRrmavebis biji Seadgens 80-100 m. cicabo fenebSi _ 150 m. 

ad zevidan da qvevidan). 

qvevidan zeviT CaRrmavebisas qanis mongrevisa da 

samagris amoyvanis samuSaoTa Tanmimdevrobis mixedviT 

zemoTaRniSnuli mizezebis gamo Waurebis CaRrmavebis 

siCqare 2,5-3-jer, xolo Sromis mwarmoebluroba 1,5-2-jer 

mcirea, vidre Wauris gayvanis dros. 

CasaRrmavebeli Wauris parametrebia: CasaRrmavebeli 

Wauris diametri. rogorc wesi, igi tolia saeqspluatacio 

Waurebis diametrisa da icvleba 5-dan 8 m-mde. 

termini CaRrmavebis bi

uri manZilisa. fenis damreci ganlagebi

termini CaRrmavebis xerxi gulisxmobs sangrevis 

gadaadgilebis mimarTulebas. ganasxvaveben CaRrmavebis sam 

xerxs: 1. zevidan qveviT; 2. qvevidan zeviT; 3. kombinirebuli 

(erTdroul

sawarmoo praqtikaSi yvelaze gavrcelebulia I xerxi. 

termini CaRrmavebis sqema axasiaTebs badiidan qanis 

gantvirTvis adgils. 

zevidan qveviT CaRrmavebisas badiidan qanis gantvirTvis 

adgilisagan damokidebulebiT ganasxvaveben Semdeg sqemebs: 

I badiidan qanis gantvirTva warmoebs dRis zedapirze 

(nax. 140,a); 

II qanis gantvirTva muSa horizontze, (nax. 140, b); 

III qanis gantvirTva CasaRrmavebl horizontze (nax. 140, g, 

d) romelic SeiZleba gaizidos brma WauriT an daxrili 

sasvleliT samuSao horizontze (nax. 140, d). 



 

232 
 

gan

1, a); 2. qvemodan zemoT 

sru

emoT sruli 

kve

a 

gan

imaluria. 

asxvaveben Semdeg sqemebs: 1. qvemodan zemoT mcire 

ganivkveTis mqone aRmavali gvirabis gayvaniT da Semdeg misi 

gaganierebiT zemodan qvemoT  (nax. 14

li kveTiT gayvaniT, droebiTi samagris dadgmiT, qanis 

dawyobilebiT da SemdgomSi misi gamoSvebiT da mudmivi 

samagris amoyvaniT (nax. 141, b); 3. qvemodan z

TiT gayvaniT, mudmivi samagris amoyvaniT da qanis 

dawyobilebiT (nax. 141, g). 

CaRrmavebis xerxisa da sqemis SerCeva damokidebulia 

samTo mompovebeli sawarmos konkretul pirobebze d

isazRvreba variantebis SedarebiT. 

upiratesoba eniWeba variants, romlis drosac 

CaRrmavebis dro da Rirebuleba naklebia da Saxtis 

saeqspluatacio reJimis darRveva min

 

 

nax. 140. Wauris zemodan qvemoT CaRrmavebis sqemebi 



 

 

nax. 141. Wauris qvemodan zemoT CaRrmavebis sqemebi

 

 

18.  zevidan qveviT CaRrmavebis xerxebi 

18.1.  Wauris CaRrmaveba qanis gantvirTviT 

zedapirze 

 

am sqemiT sagamyvano samuSaoebis organizacia xdeba 

zedapiridan. igi SeiZleba ganxorcieldes mudmivi an 

droebiTi amwevi manqanis gamoyenebiT. badiis qanis 

gantvirTva warmoebs miwis zedapirze saeqspluatacio 

urnalSi, romelic montaJdeba ganmtvirTavi dazga ladebiTa 

da JolobiT. badiis asawevad gamoiyeneba erT-erTi arsebuli 

saamweo manqana an montaJdeba axali saamweo manqana. WaurTan 

axlos s, 

 

 idgmeba nelsvliani jalambrebi WaurSi Taro

233 
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yalibis, milebis, dgarebis da sxvadasxva mowyobilobebis 

Casakideblad (nax. 142). 

mudmivi amwevi manqanis muSaobisas gali (skipi) unda 

Seicvalos sagamyvano badiiT. sagale WaurebSi SeiZleba 

gamoviyenoT CaRrmaveba sruli kveTiT, saeqspluatacio 

mudmivi awevis gaCerebiT. am dros CaRrmavebis samuSaoebi 

arafriT gansxvavdeba Wauris Cveulebrivi gayvanisagan. 

droebiTi amwevi manqanis gamoyeneba iTvaliswinebs 

specialuri CasaRrmavebeli ganyofilebis mowyobas Wauris 

kveTSi. am SemTxvevaSi CaRrmavebis siCqare naklebia, vinaidan 

CasaRrmavebel ganyofilebaSi mxolod erTi, mcire 

tevadobis badiis gamoyenebis saSualeba arsebobs (0,7 1,0 m3). 5-

 

nax. 142. Wauris CaRrmavebis sqema qanis gantvirTviT 

zedapirze. 1 - urnali; 2 - ganmtvirTavi dazga; 3 - qansaSvebi 

Rari;  4 - damcavi Taro; 5 - stacionaluri tumbos kamera;     

6 - orsarTuliani Taro;   7 -kibe; 8 - damtvirTavi manqana;    
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12 - tumbos damWirxni mili. 

qemis 

dr

farTobis gamoZebnis saWiroeba; WaurSi damcavi Taroebis 

mowyobis an qanis mTelanis datovebis saWiroeba; sagamyvano 

ganyofilebis gadatixvris da saTanado aRWurvis samuSaoTa 

Sromatevadoba. 

praqtikulad dadgenilia, rom aRniSnuli sqema 

gamoiyeneba Waurebis CasaRrmaveblad, romelTa zRvruli 

siRrme 500 metramdea. 

 

18.2.   CaRrmaveba qanis gantvirTviT muSa 

horizontze 

 

9 - betonmimwodebeli; 10 – sagamyvano Taro;    

11 - saventilacio mili; 

 

sqemis dadebiTi mxarea _ CaRrmavebis samuSaoebis 

mTliani damoukidebloba saeqspluatacio samuSaoebisagan; 

CaRrmavebaze mudmivi saamweo manqanebis gamoyenebis 

SesaZlebloba; mosamzadebeli samuSaoebis simcire; am s

os aRweven CaRrmavebis maqsimalur siCqares da Sromis 

maqsimalur mwarmoeblurobas; minimaluria CaRrmavebis dro 

da mosamzadebeli samuSaoebis Rirebuleba. sqemis 

uaryofiTi mxareebia: saeqspluatacio awevis SezRudva; 

droebiTi amwevi manqanis dadgmisas zedapirze damatebiTi 

aseTi sqemiT muSaoba mizanSewonilia didi siRrmis mqone 

CasaRrmavebel WaurebSi, radgan didi siRrmis WaurebSi 

TiTqmis SeuZlebelia mudmivi amwevi manqanebis gamoyeneba 

maTi gadatvirTvis gamo. qanis gantvirTva badiidan 
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gavliT 

transportirdeba dedamiwis zedapirze. Wauris 

CaR

acio awevis qveS). zogierT Saxtaze Wauris 

Cas

 horizontamde (nax. 143). 

vagonetebSi xdeba samuSao an saventilacio horizontze 

(nax. 140, b). vagonetebiT qani Semomvlebi gvirabis 

rmavebisaTvis saWiro masalebi da mowyobilobani 

vagonetebiT CaiSveba muSa horizontze, dasawyobdeba 

WaurTan, xolo Semdeg badiiT CaiSveba sangrevSi. 

saamweo manqana da nelsvliani sagamyvano jalambrebi 

Cveulebriv ganlagdeba muSa horizontze specialur 

kameraSi, romelsac aqvs daxrili sasvleli bagirisaTvis. 

Saxtebze, sadac aris amis saSualeba, saamweo manqana 

montaJdeba zedapirze, xolo saamweo bagiri ganlagdeba 

WaurSi, amasTan sabadio aweva muSaobs CasaRrmavebeli 

Wauris sangrevidan muSa horizontamde. 

WaurSi ewyoba ori damcavi Taro: erTi SeuRlebis zeviT 

CasaRrmavebeli ganyofilebis Tavze, meore _ Wauris zumfis 

qveS (saeqspluat

aRrmavebeli ganlagdeba sakibe, sagale (skipis) 

ganyofilebaSi, romelTa aweva CaRrmavebis periodSi 

muSaobs zemoT mdebare
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nax. 143. Wauris CaRrmaveba qanis gantvirTviT muSa  
                    horizontze 

 

 

 



 

238 
 

ba 

WurWle  

hori

mimmarT

. 

mimmarT  

gvirab  

ganyof  

li 

Wauris

Taros q ni 

 

 

sasvle bi 

12, maSve  

stacio ia 

 15. 

stacio a 

 

sarTul  

sagdul  

20 ce

eqnologiuri sqemis dadebiTi mxareebia sabadie awevis 

min alu filebaSi, 

muSa horizontis zeviT 1, 12-14 metris simaRleze ewyo

damcavi Taro 2, romelic gamoricxavs moqmed WaurSi amwevi 

bis Camovardnas gaRrmavebis zonaSi. muSa

zontze ewyoba droebiTi amwevi manqanis kamera 3, am 

kameras ukavSirdeba daxrili gvirabi 4 amwevi da 

veli bagirebis gasatareblad. xolo WaurSi damcavi 

Taros qveS ewyoba bagiris borbalis (Skivis) moedani 5

veli bagirebis jalambari 6 ganlagebulia daxril

Si. Wauris ezos horizontamde, Wauris gasaRrmavebel

ilebaSi idgmeba daxrili Rariani gasatvirTi dazga

7. muSa horizontze aTavseben agreTve gasaRrmavebe

 sangrevis gasaniavebel ventilators 8. 

Wauris zumfSi montaJdeba damcavi Taro 9. damcavi 

veS (4-6 m) montaJdeba masiuri orsarTulia

sagamyvano Taro 10. Taroze ganlagdeba Wauris

gaRrmavebisaTvis saWiro yvela jalambari. gaRrmavebis

lSi (Wrili b-b) 11, gaiyvaneba saventilacio mile

li kibis 13 bagiri da wyalsatumbi milebi 14.

naluri Taro muSa horizontTan dakavSirebul

gaRrmavebis sasvlelSi ganTavsebuli kibeebiT

naluri Taros zeda sarTulze ganlagebuli

jalambari 16 orsarTuliani sagamyvano TarosaTvis 17; qveda

ze (Wrili g-g) ganlagebulia sami jalambari 18;

ebiani qargili 19 momsaxurebisaTvis da jalambari

ntraluri SveulisaTvis. 

t

im ri simaRle da CasaRrmavebel ganyo
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gantvirTvis donis zemoT, sagamyvano jalambrebis dayenebis 

SesaZlebloba. mis naklad iTvleba CasaRrmavebeli 

samuSaoebis damokidebuleba saeqspluatacio samuSa‐

oebisagan, rac amcirebs CaRrmavebis temps; damxmare 

gvirabebis gayvanis saWiroeba; masalebis miwodebis siZnele; 

ori damcavi mowyobilobis gakeTebis aucilebloba. am 

sqemiT CaRrmavebas mimarTaven iseT WaurebSi, romelTa 

sawyisi siRrme 500 metrs aRemateba. 

 

18.3. CaRrmaveba qanis gantvirTviT CasaRrmavebel 

(saSualedo) horizontze 

 

es teqnologiuri sqema iTvaliswinebs specialuri 

CasaRrmavebeli horizontis mowyobas muSa horizontis 

qveviT 35-40 m-ze. CasaRrmavebel horizontze ageben kamerebs, 

romelSic ganalageben saamweo manqanebsa da sagamyvano 

jalambrebs, gahyavT daxrili sasvleli saamweo 

bagirisaTvis. 

CasaRrmavebeli horizontis zemoT qvevidan zeviT gahyavT 

saurnale Wauris nawili, simaRliT 10-15 m, romelSic 

ganlagdeba Skivqveda moedani (nax. 144, 6). zogjer am 

nawilSi awyoben damatebiT moednebs, romelzedac 

montaJdeba CasaRrmavebeli mcire jalambari 22 awevis 

bagiris mimmarTvelebisaTvis. 
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vagonetebi SeiZleba aiwios 

zedapiramde adre CaRrmavebuli mezobeli sagale WauriT 

(nax. 145, 1). saeqspluatacio (sagale) Wauramde vagonetebi 

gadaadgildeba SemaerTebeli gvirabiT. qanobiTa da brma 

 

        nax. 144. Wauris CaRrmaveba qanis gantvirTviT  

                            CasaRrmavebel horizontze 

gahyavT gasaRrmavebeli Wauris piri, romelic 

gadaixureba nulovani CarCoTi. nulovan CarCoze montaJdeba 

ganmtvirTavi dazga JolobiT 7. Wauris datvirTuli 

vagoneti brma WauriT (nax. 140, d) an qanobiT (nax. 145) aRwevs 

muSa horizontamde. centraluri Sewyvilebuli Wauris 

CaRrmavebisas datvirTuli 
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WauriT warmoebs Wauris CasaRr

 

bis sqema damxmare daxrili  

obi) gvirabis meSveobiT 

 

CaRrmavebuli Wauris zumfs gadaRobaven rkina-betonis 

tixari

samuSaoebis damTavrebis Semdeg Seudgebian Wauris 

maveblad saWiro masalebis 

CaSveba da xalxis gadaadgileba. 

nax. 145. Wauris CaRrmave

                    (qan

T (nax. 144, 10) yvela mosamzadebeli da saremonto 

CaRrmavebas. 

mocemul pirobebSi Wauris CaRrmavebis teqnologia 

praqtikulad ar gansxvavdeba Waurebis mSeneblobisagan da 

SeiZleba ganxorcieldes mSeneblobis sxvadasxva 

teqnologiuri sqemebis saSualebiT. 143 da 144-e naxazebze 

mocemulia Wauris CaRrmavebis SeTavsebuli sqema 

samuSaoebis TanmimdevrobiTi SesrulebiT. 
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nax. 146. kompleqsi КБ‐1 
nax. 147. Waurgamyvani   

ОСК  

 

 

 

 

 

     kompleqsi .

lad 

 

Waurebis CaRrmavebisas iyeneben kompleqsebs: КБ‐1, КС‐2У da 

ОСК. 

 КБ‐1 kompleqsiT muSaobisas WaurSi Cakidulia 

sagamyvano Taro. (nax. 146) mudmivi samagri amohyavT 

sangrevis wina yalibSi milebiT miwodebuli betonis 

xsnariT. es kompleqsi gamoiyeneba 300 m-de siRrmis Waurebis 

gasayvanad da Waurebis CaRrmavebisas. masSi Sedis moZravi 

yalibi 1, КС‐3 tipis pnevmaturi damtvirTveli 2, romelic 

Camokidebulia sagamyvano orsarTulian Taroze dadgmul 

jalambarze 3. 

 

 

 

19. mowyobilobaTa kompleqsebi Waurebis 

CasaRrmaveb
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kompl eba, 

naklia xeliT muSaob  burRvisa da qanis 

datvirTvis dros. 

teba 150-180 m. dadebiTi mxarea burRvisa da datvirTvis 

mTl

meqanikuri tareba Wauris sangrevSi xdeba 

v

urikebze dayenebuli ori jalamb ebi 

moZraobs mzidi rgolis mon  ОСК tipis qanis 

mtvirTavi manqanis ZiriTad Semadgeneli nawilebia: 

greiferi 1, romlis tevado  0,4-0,65 m3-ia; greiferis 

Camosakidebeli telferi 2; greiferis satarebeli sistema, 

romelSic Sedis horizontaluri gadaadgilebis meqanizmi 3 

da vertikaluri gadaadgilebis i 4; mzidi rgoli 5, 

masze moZravi ori urikiT 6; m anqanis kabina 7; greiferis 

tarebis mimmarTveli CarCo 8; mzidi rgolis dasakidi sami 

bagiri. mzid rgols aqvs ganbrjeni domkratebi. telferis 

bagiris sigrZis gazrdisaTvis reiferis dasakidi bagiris 

meore bolo damagrebulia agamy vel 

sarTulze moTavsebul ЛППГ-1,5 is 10 

eqsis dadebiTi mxarea mcire masa da Rirebul

is didi moculoba

КС‐2У  kompleqsiT muSaoben maSin roca CaRrmavebis biji 

aRema

iani meqanizeba. naklia mowyobilobis didi masa, 

montaJis didi xangrZlivoba, SekumSuli haeris didi xarji. 

ОСК kompleqsSi mTlianad meqanizebulia burRva da 

datvirTva. kompleqsi gamoiyeneba mcire siRrmeebis Waurebis 

gasayvanad da Waurebis CasaRrmaveblad (nax. 147). kompleqsis 

SemadgenlobaSi garda qanis mtvirTavi manqanisa, Sedis СБМУ 

tipis saburRi danadgari. 

greiferis 

ertikaCamosakidi bagiris gadaxriT luri mdgomareobidan 

ris saSualebiT. urik

orelsze.

i 

ba

 bagireb

em

g

s vano Taros pir

tipis jalambr
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pol

war

da ikavebs Wauris CaRrmavebis 

mos

ispastis blokze. am mizniT SeiZleba gamoyenebuli iqnes 

agreTve zedapirze dayenebuli jalambari ЛП‐5/500 

 

20. damcavi mowyobilobani 

 

Waurebis CaRrmaveba, Cveulebrivad mimdinareobs maTi 

moqmedebis Seuwyvetad, e.i. maTSi saeqspluatacio awevis 

moebasTan erTad. usafrTxoebis wesebis Tanaxmad 

CasaRrmavebeli Wauris sangrevi muSa horizontis moqmedi 

awevisagan izolirebuli unda iyos damcavi mowyobilobiT. 

damcavi mowyobilobis ageba warmoadgens Sromatevad da 

ZviradRirebul samuSaos 

amzadebeli periodis drois 50-90%-s. 

damcavi mowyobilobebis calkeul konstruqciebze 

ixarjeba 200 tonamde liToni, 100 m3-ze meti xe-tye. 

ZiriTadi masalis saxeobis mixedviT damcavi 

mowyobiloba SeiZleba iyves bunebrivi (qanis mTelanebi) da 

xelovnuri (damcavi Taroebi). 

qanis mTelani warmoadgens bunebriv damcav nagebobas, 

romelic faravs Wauris mTel ganivkveTs (yru mTelana) an 

mis nawils. qanis yru mTelani gamoiyeneba CasaRrmavebeli 

horizontidan samuSaoebis warmoebis dros (nax. 148, a), 

rodesac mTelani Wauris ganivkveTis nawils faravs, maSin 

Tavisufali nawili CasaRrmavebel ganyofilebas 

warmoadgens (nax. 148, b) yvela SemTxvevaSi qanis mTelanis 

qveda zedapiri magrdeba ortesebri koWebis erTi, ori an 



 

sami rigiT. mTelanis zeda waxnagi ifareba betoniT da 

Cveulebriv asrulebs wyalSemkrebis rols. 

 

 

nax. 148. qanis mTelanebi 

 

qanis damcavi mTelana (nax. 149, a) SeiZleba movawyoT 

mag

simaRle 

aiR

i SeiZleba iyvnen sxvadasxva 

kon

amoRvras axorcieleben zumfis tumboebiT (nax. 149, b). avzSi 

ar, mkvrivi da unapralo qanebSi romelTac ar gaaCniaT 

dalbobis an gamoqrevis unari. damcavi mTelanis 

eba 8-12 m. damcavi mTelanis parametrebis angariSi metad 

miaxloebiTia rac ar iZleva maTi usafrTxoebis garantias. 

xelovnuri damcavi Taroeb

struqciis. 149, b naxazze naCvenebia xelovnuri damcavi 

Taro, romelic ori ZiriTadi elementisagan Sedgeba. 

Taros qveda nawili mzaddeba #26÷30 orteseburi 

Zelebis ramodenime rigisagan. Zelebis boloebi mWidrodaa 

Camagrebuli Wauris kedlebSi. manZili Zelebs Soris 

Seadgens 300-500 mm-s. Zelebis fenilze moawyoben mkvriv 

rkina-betonis avzs. betonis kedlebis sisqe 150-200 mm-ia. 

avzSi grovdeba WaurSi modenili wyali. dagrovili wyalis 

245 
 



 

246 
 

nax. 149. damcavi mowyobi    
                    lobani. 

Waurebis CaRrmavebisas, sadac 

wylis Mmodena an saerTod ar 

aris an Zalian mcirea. 

2,5 m-is simaRleze aTavseben orteseburi Zelebis meore 

rigs, romelzedac ramodenime rigad awyoben safiCxkoneebs. 

 

saamweo bagiris gawyvetis  SemTxvevaSi  Camovardnili  

saamweo               

  a          b             WurWeli daecema Zelebis zeda 

rigs, Semdeg safiCxkoneebs da 

wyals. safiCxkoneebisa da wylis 

erTianoba qmnis saTanado dreka-

dobas da asrulebs amorti‐

obas, xolo 

Taros xisti rkina, betonis 

 

Taro 

mzaddeba 

zatoris movale

iataki uzrunvelyofs saWiro 

simtkices. 

149, g naxazze naCvenebia 

xelovnuri damcavi Taro, 

romelic gamoiyeneba iseTi

orteseburi Zelebis erTi an ori rigisagan da 

safiCxkonebis saTanado raodenobis wnulebisagan, rac 

uzrunvelyofs Camovardnili saamweo WurWlis kinetikuri 

energiis amortizacias. 

149, d naxazze naCvenebia soliseburi damcavi Taro, 

romelSidac dartymis energiis didi nawili gadaecema ara 

horizontalur Zelebs da Taroebs, aramed Wauris 
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Zelebisagan. Wauris kedlebsa da daxril Zelebs Soris 

ars

nis daxril kedlebs Soris 

moT

g

amwevi WurWeli xis sa

kinetikur energiis mniSv

gadascems energias jer d

vertikalur kedlebs. 

praqtikaSi ufro xS

damcav Taroebs. 

 

21. Wauris qvevidan z

 

Wauris CaRrmaveba qvev

Semdeg, rac axali hori

gv aven

WauriT (nax. 150, b) an qanob

odesac zevidan qveviT gaRrmavebis 

saS

vertikalur kedlebs. Taros daxrili sibrtyeebi 

damzadebulia erTmaneTze mijriT miwyobili liTonis

ebuli Sida sivrce amoivseba betoniT an wyobiT 

amoyvanili masaliT. liTo

avsebulia xis sacobi. sacobi warmoadgens erTmaneTze 

ebul xis morebs. Camovardnili 

cobze dacemisas gadascems mas 

nelovan nawils es ukanaskneli 

axril sibrtyeebs da mere Wauris 

irad mimarTaven horizontalur 

ramodenime rigad dala

eviT CaRrmavebis xerxebi 

idan zeviT SeiZleba mxolod mas 

zonti winaswar gaxsnili iqneba 

tilacio WauriT (nax. 150, a) brma 

iT (nax. 150, g). 

qvevidan zeviT gaRrmaveba gamoiyeneba im SemTxvevaSi, 

rodesac SeuZlebelia gaRrmaveba zevidan qveviT, WaurSi 

saWiro mowyobilobis mosaTavseblad Tavisufali farTobis 

uqonlobis gamo, anda r

irabiT, magaliTad, s

ualebas saeqspluatacio samuSaoebi ar iZleva. 

 



 

 

nax. 150. Wauris qvevidan zeviT CaRrmavebis sqemebi 

 

qvevidan zeviT gaRrmavebis warmoeba SeiZleba mxolod 

mdgrad, magar, mkvriv an saSualo simagrisa da sakmaod 

mSral qanebSi. magar, magram bzarebian da wyalSemcvel 

qanebS

arsebobisas gaRrmavebis es wesi gamousadegaria. 

 

 

yofebian 

gacilebiT ufro usafrTxo mdgomareobaSi, vidre zevidan 

qveviT gaRrmavebis dros; 

i, anda gazisa da mtvris mxriv saSiSi fenebis 

Tu gaRrmaveba warmoebs 120-140 metrze ufro Rrmad, 

metad Zneldeba muSebis gadaadgileba kibeebiT, rTuldeba 

agreTve masalebis, mowyobilobaTa da xelsawyo-iaraRebis 

aweva. 

qvevidan zeviT gaRrmavebis upiratesobebia: 

1) Wauris gaRrmavebis samuSaoebi gavlenas ar axdenen 

Saxtis normalur eqspluataciaze; 

2) Wauris moqmed nawilSi saamweo WurWlebis mowyvetis 

SemTxvevaSi gaRrmavebaze momuSave muSebi im
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3) gamoricxulia qanis badiaSi tvirTvis Sromatevadi 

samuSao; qani Tavisi wonis gavleniT eSveba qveda 

horizontze, sadac kodidan itvirTeba vagonetebSi; 

4) saWiro ar aris wyalqceva; 

5) qanis sakuTari wonis moqmedebis gamo izrdeba 

afeTqebiTi samuSaoebis efeqturoba, rac ramdenadme 

amcirebs burRva-afeTqebiTi samuSaoebis moculobas. 

qvevidan zeviT gaRrmavebis naklovanebebia: 

1) simaRlis gazrdasTan erTad izrdeba muSebis kibeze 

gadaadgilebis siZ

 gaZnelebulia Wauris sangrevSi masalebis mitana; 

ma Wauris 

mimarTu

s angariSze. 

21.1. Rrmaveba qvevidan zeviT mcire kveTiT, Semdgomi 

gafarToebiT mTel kveTze zevidan qveviT 

zeviT momavali Wauris kveTis 

farglebSi gahyavT sworkuTxa an sxva formis aRmavali muSa 

nele; 

2)

3) sangrevis arasakmaod guldasmiT mowmendis 

SemTxvevaSi izrdeba qanis natexebis gamovardnis 

saSiSroeba; 

4) mosalodnelia qanis gaWedva qanis ganyofilebaSi; 

5) arsebobs saSiSroeba daSvebul iqnas Secdo

lebis micemaSi da amis Semdeg Wauri gamruddeba; 

6) izrdeba Wauris eqspluataciaSi Seyvanis vada meore 

Wauris, qanobis da sxva damatebiTi gvirabebis winaswari 

gayvani

 

 Ca

 

am sqemiT Wauris CaRrmavebis arsi is aris, rom axlad 

gaxsnil horizontze qvevidan 
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hor

xalxis 

moZ biTac 

war

n uswrebs 

hor

e. imavdroulad saWiroa zusti 

marqSe ris  

gan

 

 

mowyoba agegmvisas marqSeideruli kontrolis sawarmo‐

eblad 

izontis zumfamde. Semdeg iwyeben aRmavali gvirabebis 

gaganierebas Wauris mTlian kveTamde zevidan qveviT. 

aRmavals aqvs sami ganyofileba: kibis- 

raobisaTvis, saamweo _ badiebisaTvis, romle

moebs saburRi mowyobilobebis, instrumentebisa da 

samagri masalebis aweva da qanis gamosaSvebi ganyofileba 

(nax. 151). 

aRmavlis gayvanis samuSaoebs wi

izontaluri gvirabis gayvana gasaRrmavebeli Wauris 

qveS qveda horizontz

ideruli agegmva gayvanil gvirabSi  Wauris  cent

sazRvris mizniT,  betonis  reperis 

nax. 151. aRmavlebis ganivkvTebi 

da sxv. rodesac Wauris mdebareoba zustad iqneba 

fiqsirebuli, qveda horizontze axdenen maRaros ezos 



 

SeWras da mudmiv gamagrebas, amasTan saimedod amagreben 

agreTve Wauris Wers (nax. 152). 
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euRlebis mowyobisa da kodis dadgmis Semdeg 

iwy

 gahyavT gaRrmavebis 

sasvleli maRaros ezos moqmed horizontze. sasvleli 

miiReba sworkuTxa formis, zomebiT sinaTleSi 2,3×1,5 m; 

2,3×2,1 m.  

gaRrmavebis sasvleliT, maRaros ezos horizontidan 

gaRrmavebaSi miewodeba sangrevis droebiTi da mudmivi 

gamagrebis masalebi, armirebis elementebi, warmoebs muSebis 

moZraoba, milebis gayvana da sxv. 

rodesac gaiyvanen gaRrmavebis sasvlels, iwyeben Wauris 

zeda nawilis gafarToebas saproeqto kveTamde da amagreben 

mTelanas Werisu moeben 6-8 m 

siRrmeze, ris Semdeg mis kedlebs amagreben mudmivi 

Camosakidi TarosaTvis, masalebis CasaSvebad, SveulisaTvis 

maRaros ezos SeWrisa da gamagrebis Semdeg masSi dgamen 

ganmtvirTvel dazgas gamosaSvebi kodis piriT. kodis piri 

keTdeba gamZle, sqeli ficrebisagan, romelTac zemodan 

gadaekvreba sqeli rkinis furclebi. kodis pirs ukeTdeba 

saketi. S

eben aRmavlis gayvanas. 

rodesac aRmavlis sangrevi mouaxlovdeba 

gasaRrmavebeli Wauris zumfs 6-10 metris manZilze, gayvana 

wydeba. Wauris zumfs winaswar gawmenden talaxisa da 

wylisagan, ris Semdeg qanis mTelanaSi

li samagriT. gafarToebas awar

samagriT. 

gaRrmavebis zeda gamagrebul nawilSi dgamen mtkice 

Taros liTonis koWebze. Taroze idgmeba jalambrebi 



 

da sxv. moqmedi maRaros ezos gvirabebs Taro ukavSirdeba 

kibeebiT. 

 

 

 

152. Wauris CaRrmavebis sqema qvevidan zeviT mcire kveTiT  

    Semdgomi gafarToebiT mTel kveTze zevidan qveviT. 

1 _        

                

               

 qanis ganyofileba; 2 _ saamweo-sabadie ganyofileba;   

3 _ sakibe ganyofileba; 4 _ seqtoruli Camrazi;  

5 _ Waurmimdebare ezos Camrazi; 6 _ gezenki; 7 da   

8 _ sagamyvano mowyobilobis Taroebi;    9 _ betonmimwodi. 

 

Taroze jalambrebis mowyobis Semdeg iwyeben Wauris 

gafarToebas saproeqto kveTamde. gafarToeba xdeba zevidan 

qveviT. muSaoba warmoebs ubnebad. 
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samagris dadgmiT, xolo Semdeg ubans amagreben 

qvevidan zeviT mudmivi samagriT. gafarToeba xdeba burRva-

afeTqebiTi samuSaoebiT. Spurebis siRrme qanis simagris 

mixedviT miiReba 2,0-2,5 m. Spurebis ricxvi 1 m2-ze icvleba 

1,2-1,5 calis farglebSi. feTqebadi nivTierebis xarji 

cvalebadobs zRvrebSi 0,4-0,6 kg. qanis 1 m3-ze. 

Spurebis afeTqebis win aRmavlis xis samagri ixsneba 

Spurebis siRrmeze odnav met manZilze da jalambriT 

igzavneba qveda horizontze. 

mTeli afeTqebuli qani iyreba aRmavlis qanis 

ganyofilebaSi, sadac igi magazindeba da TandaTanobiT 

gamoiSveba kodis piridan qveda horizontze. 

Wauris kedlebi magrdeba droebiTi samagriT, romlis 

rgolis calkeuli segmentebi miewodeba maRaros ezos 

saeqspluatacio horizontidan. 

odesac Wauris gafarToebis samuSaoebi damTavrdeba 

uba

amo

 aRmavlis gadaxris SemTxvevaSi vertikalidan Wauris 

gam

pirvel rigSi warmoebs Wauris gafarToeba erTdroulad 

droebiTi 

r

nze simaRliT 15-20 metri, awyoben ZiriTad gvirgvins da 

hyavT mudmivi gamagreba qvevidan zeviT. 

am wesis upiratesobebs miekuTvneba: 

1) saSualo simdgradis qanebSi gamoyenebis SesaZle‐

bloba, vinaidan muSebis Tavze SiSvldeba sangrevis mcire 

nawili; 

2)

rudeba SeiZleba gamoswordes gafarToebis dros. 
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 ki damatebiTi 

gan

da nawilobriv 

maR e, romelic magrdeba 

bet  

3) am wesis naklovanebebs miekuTvneba gayvanis dabali 

siCqare, vinaidan WaurSi muSaoba xdeba orjer: jer qvevidan 

zeviT, xolo Semdeg zevidan qveviT. 

 

21.2.  CaRrmaveba qvevidan zeviT sruli kveTiT, 

droebiTi gamagrebiT. 

 

es wesi mdgomareobs imaSi, rom CaRrmaveba qvevidan zeviT 

warmoebs mTeli kveTiT, droebiTi gamagrebiT da qanis 

dasawyobebiT. 

wriuli formis Wauris kedlebis gasamagreblad 

droebiT samagrad iyeneben Sveleris (#14-18) rgolebs, xolo 

gverdebSi awarmoeben guldasmiT amoximvas. 

droebiTi ganbrjenebiT Wauri iyofa or araTanabar 

nawilad. ufro did nawilSi axdenen mongreuli qanis 

dasawyobebas, xolo patara nawils

mbrjenebiT yofen damxmare ganyofilebad: kibis, saamweo, 

qanis, milebis da sxv. (nax. 153). 

CaRrmavebis samuSao iwyeba zumfis 

aros ezos gayvaniT qveda horizontz

oniT. Semdeg awyoben sayrden dazgas imave ganyofilebiT,

rac eqneba Waurs gaRrmavebis dros. 

 



 

 

nax. 153. Wauris CaRrmaveba qvevidan zeviT sruli kveTiT, 

mudmivi samagris Semdgomi amoyvaniT. 

ZiriTadi rgoli, romelic keTdeba Sveleruli koWebisagan 

28-32. 

bigebze. rgolebs Soris manZili qanis simagris mixedviT 

aiReba 0,5-1,0 m. 

aRmavali Spurebis burRva warmoebs teleskopuri 

saburRi manqanebiT. Spurebis siRrme aiReba 1,5-2 m. Spurebis 

ricxvi sangrevis 1 m2-ze icvleba zRvrebSi 0,7-0,9 Spuri. 

Spurebis afeTqebis win Wauris mcire segmentis 

ganyofilebebi gadaixureba mTliani nafeniT. 

 

maRaros ezos betonis samagrze ideba droebiTi samagris 

N

droebiTi samagris yoveli Semdegi rgoli idgmeba xis 
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Spurebis afeTqebisa da ganiavebis Semdeg saWiroa 

sangrevis guldasmiT mowmenda qanis gamoSverili 

natexebisagan. afeTqebuli qanis erTi nawili dasawyobdeba, 

xolo meore nawili qanis ganyofilebiT eSveba Zirs. didi 

segmenti dasawyobebuli qaniT gamoiyofa patara 

segmentisagan 25-30 sm sisqis morebis mTliani kedliT. 

patara segmentis ganbrjenebi magrdeba tixris morebSi da 

amoificreba. 

rodesac CaRrmavebis sangrevi miaRwevs Wauris zumfs 6-10 

metris manZilze, gayvanis samuSaoebs wyveten, awyoben 

CaRrmavebis damxmare sasvlels maRaros ezos horizontamde 

da Semdeg iwyeben Wauris mudmiv gamagrebas. 

Wauris mudmivi gamagreba warmoebs ubnebad zevidan 

qvev

pirvel rigS vebas erTi 

ubnis simaRleze da awarmoeben Wauris kedlebSi qanis 

gam

i samagri ixsneba mudmivi samagris amoyvanasTan 

erT

van, sakmaod mkvriv qanebSi. 

iT. xolo ubnis SigniT _ qvevidan zeviT, risTvisac 

i axdenen dasawyobebuli qanis gamoS

oRebas sayrdeni gvirgvinisaTvis. 

samagri masalebis miwodeba warmoebs zeda horizontidan; 

droebiT

ad da amoitaneba zeda horizontze. 

gaRrmavebis es wesi gamoiyeneba mxolod da mxolod 

magar, erTgvaro

am wesis ZiriTadi upiratesoba is aris, rom CaRrmaveba 

warmoebs erTbaSad mTel kveTze. 

wesis naklovanebebia: 

1) dasawyobebuli qanis segmentis gamosayofad Zlier 

mtkice ganivi kedlis mowyobis saWiroeba; 
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s da mowyobilobebis 

asa

i wesiT Wauris 

CaR

s analogiuria. 

gan

2) Wauris vertikalidan gadaxris gamosworebis 

metismeti sirTule, ris gamoc saWiroa zusti 

markSeideruli gagneba da CaRrmavebis samuSaoTa 

sistematuri kontroli. 

 

21.3.  CaRrmaveba qvevidan zeviT mTeli kveTiT, 

mudmivi samagris erTdrouli amoyvaniT 

 

am wesiT Wauris CaRrmaveba xasiaTdeba imiT, rom zusti 

marqSeideruli agegmvis Semdeg iwyeben Wauris gayvanas 

qvevidan zeviT mTel kveTze, mudmivi samagris erTdrouli 

amoyvaniT. 

gayvanis periodSi Wauris ganivkveTi iyofa or Tanabar 

segmentad: did segmentSi dasawyobdeba mongreuli qani, 

xolo patara iyofa mTel rig ganyofilebebad: qanis _ qanis 

gamosaSvebad, kibis _ xalxis moZraobisaTvis, saamweo _ 

samagri masalis, xelsawyo-iaraRebi

wevad, milebis _ saventilacio da SekumSuli haeris 

milebisaTvis. 

154-e naxazze naCvenebia gansaxilvel

rmavebis sqema. am wesiT CaRrmavebis dros samuSaoTa 

warmoeba Cvens mier ganxiluli meTodi

sxvaveba mdgomareobs mudmivi samagris amoyvanaSi. 



 

 

 

nax. 154. Wauris CaRrmaveba qvevidan zeviT sruli kveTiT, 

mudmivi samagris erTdrouli amoyvaniT. 

 

mudmivi samagris masala (Cveulebrivad aguri) miewodeba 

sangrevSi qveda horizontidan konteineris saSualebiT. 

konteineris awevisaTvis qveda horizontze ewyoba amwevi 

jal

bnebad 

simaRliT 2-3 m. 

wesis upiratesobebia: Wauris erTbaSad CaRrmaveba mTeli 

kveTiT da magrdeba mudmivi samagriT. 

 

ambari. amwevi bagiris Skivi magrdeba specialur 

koWebze. samagri masala konteineridan icleba sangrevSi 

Taroze, xolo Semdeg gammagreblebi maTi saSualebiT 

awarmoeben kedlebis gamagrebas. samagri amoiyvaneba u
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wesis naklovanebebia: 

1) metismetad zusti marqSeideruli gagnebisa da 

samuSaoTa yoveldRiuri kontrolis saWiroeba, vinaidan 

Wauris vertikalidan yovelgvari gadaxris gamosworeba 

SemdegSi TiTqmis SeuZlebelia; 

2) mudmivi gamagrebisaTvis samagri masalebis awevis 

sirTule; 

3) mudmivi samagris zeda nawilis dazianebis 

SesaZlebloba afeTqebis Semdeg. 
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