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1. vertikaluri gvirabis gayvana 

(Waurebis gayvana) 

 

daniSnulebis mixedviT Waurebi iyofa mTavar 

da damxmare, agreTve sazid da saventilacio 

Waurebad. zogjer Wauris saxelwodeba 

ganisazRvreba amwevi WurWlis tipis mixedviT _ 

saskipe Wauri, sagale Wauri. 

mTavari Wauri emsaxureba sasargeblo wiaRise-

ulis gamotanas miwis zedapirze. 

damxmare (saventilacio) Wauri emsaxureba 

ventilacias, xalxis CaSvebasa da amoyvanas, masa-

lebis miwodebas, wyalamoRvris milebisa da 

kabelebis gawyobas da sxv. 

Waurebs, xSir SemTxvevaSi, aqvs wriuli forma, 

iSviaTad - sworkuTxa an elifsuri (nax. 1). maTi 

ganivkveTis zomebis gansazRvra xdeba amwevi 

WurWlebis gabarituli zomebis, maTi raodenobisa 

da ganlagebis mixedviT; agreTve, iTvaliswineben 

usafrTxo manZilebs (RreCos zomebs) moZrav 

WurWels, samagrsa da armirebis elementebs Soris. 

Wauris ganivkveTis zoma Semowmebuli unda iqnes 

haeris moZraobis dasaSveb siCqareze. 
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     nax. 1. 

 

 

 

naxSiris mrewvelobaSi wriuli formis Waure-

bisaTvis miRebulia Semdegi tipuri diametrebi: 

4,5; 5,0; 5.5; 6,0; 6,5; 7,0; 7,5; 8,0 da 8,5 m sinaTleSi. 

haeris moZraobis dasaSvebi siCqare WaurebSi, ro-

melic emsaxureba xalxis CaSvebasa da amoyvanas, 

ar unda aRematebodes 8 m/wm-s, sazid WaurebSi _ 

12 m/wm-s, xolo saventilacio WaurebSi _ 15 m/wm-s. 

Wauris gayvanis Cveulebrivi an specialuri 

xerxi SeirCeva Wauris gayvanis adgilis, Saxtis 

velis pirobebis, hidrogeologiuri da samTo-

geologiuri pirobebis mixedviT. 
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Wauris Cveulebrivi xerxiT gayvanisas samagrad 

iyeneben monoliTur betons, romelic amoiyvaneba 

gadasatani liTonis yalibiT. betonis miwodeba 

warmoebs milebis saSualebiT. 

WaurSi xalxis CaSvebisa da amoyvanis, masale-

bis, naxSirisa da fuWi qanis usafrTxo transpor-

tirebis mizniT, raTa Tavidan iqnes acilebuli 

amwevi WurWlis rxeviTi moZraobebi, masSi awyoben 

mudmiv daarmaturebas. es ukanaskneli Sedgeba 

gambrjenebis, gamyolebis, sakibe ganyofilebis, 

milebisa da kabelebis Casamagrebeli caluRe-

bisagan. daarmaturebis elementebi, rogorc wesi, 

mzaddeba liTonisagan, iSviaTad - rkinabetonis an 

xisagan. 

asxvaveben daarmaturebis sam saxes _ xists, 

moqnils da Sereuls. 

liTonis daarmatureba gamoiyeneba WaurebSi, 

romlebic aRWurvilia didi bolokiduli 

datvirTvis mqone saskipe an sagale aweviT, 

Sereuli-mcire siRrmis WaurebSi, romlebic 

aRWurvilia umniSvnelo bolokiduli datvirTvis 

mqone amwevi WurWlebiT. 
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Sereuli daarmaturebisas amwevi WurWlebisa-

Tvis iyeneben xist armaturas, xolo sapirwone-

ebisaTvis - moqnils. 

Waurebis mSenebloba xorcieldeba garkveuli 

TanmimdevrobiT: 

1. mosamzadebeli periodi; 2. sakuTriv Wauris 

ageba; 3. Wauris SeuRleba Wauris ezosTan; 4. Wau-

ris daarmatureba; 5. Wauris mowyobilobebis 

kvlavgawyoba. 

ZiriTadi Waurebis mSeneblobis xangrZlivoba 

TiTqmis orjer aRemateba damxmare da saventila-

cio Waurebis mSeneblobis xangrZlivobas rac 

gamowveulia misi aRWurvis, daarmaturebis da 

maRaros ezos gvirabebTan SeuRlebis Sromatevadi 

samuSaoebiT. 

 

1.1. mSeneblobis mosamzadebeli periodi 

 

samSeneblo moedanze Sesasrulebel mosamzade-

bel samuSaoebs miekuTvneba: mSeneblobis terito-

riis aTviseba; winaswari vertikaluri dakvalva; 

SidasamSeneblo gzebis mowyoba; wyliT, orTqliT, 

eleqtroenergiiTa da samSeneblo moednis gare 
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ganaTebiT momarageba, maTi mowyobilobebis 

damontaJeba da ageba; miwisqveSa komunikaciebis 

Cageba; mudmivi Senoba-nagebobebis saZirkvlis 

amoyvana da sxv. 

mosamzadebeli samuSaoebis kvaldakval 

warmoebs mSeneblobis geologiuri da hidro-

geologiuri pirobebis, qanebis fizikur-meqanikuri 

Tvisebebis dazusteba, SesaZlo wyalmodenis sidi-

dis dadgena da Wauris mSeneblobis teqnologiis 

dazusteba. 

samSeneblo moednis dakvalva xorcieldeba 

Saxtis zedapiris generaluri gegmis Sesabamisad. 

dakvalvisas saWiroa Saxtis zedapirs mieces saTa-

nado daqaneba, gayvanil iqnes wyalsarini arxebi, 

SerCeul iqnes qanis sanayaro adgili. 

sarkinigzo xazis mSeneblobisas ganisazRvreba 

misi sigrZe da zedapiris reliefi. Tu zedapirs 

sasurveli reliefi aqvs da sarkinigzo xazis 

sigrZe ar aRemateba 4-6 km-s, am ukanasknelis 

mSeneblobas awarmoebs SaxtmSeneblobis organi-

zacia, sakuTari samSeneblo sammarTvelos Zale-

biT. rodesac zedapiri warmodgenilia rTuli 

reliefiT da sarkinigzo xazi sakmaod grZelia, 
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sarkinigzo da saavtomobilo gzebis mSenebloba 

gadaecema specialur organizaciebs. 

garda zemoT Tqmulisa, Saxtis mSeneblobis 

mosamzadebel periodSi mowyobil unda iqnes 

sasawyobo meurneoba - sawvavi da sacxebi, 

samSeneblo da samontaJo masalebisa da mowyobi-

lobebisaTvis. amasTanave, mSenebloba unda moma-

ragdes avtoTviTmclelebiT, cementsazidrebiT, 

avtomisabmelebiT, traqtorebiT, trailerebiT da 

sxv. 

wylis xarji samrewvelo da sayofacxovrebo 

mSeneblobisaTvis ganisazRvreba teqnikuri (saqva-

beTa kveba, kompresorebis gaciveba, betonamrevi 

kvanZis momarageba da sxv.), sameurneo saWiroebisa 

(sasmeli wyali, abano, samrecxao da sxv) da 

xanZarsawinaaRmdego dacvis moTxovnilebebis mi-

xedviT. wylis sadReRamiso xarji ganisazRvreba 

samuSaoTa moculobis mixedviT. samrewvelo 

miznebisaTvis igi Seadgens saSualod 80-120 m3-s, 

xolo sameurneo miznebisaTvis _ 60-80 m3-s. 

mSeneblobis sawyis periodSi, mudmivi eleqtro-

gadamwodi xazebis agebamde, mSenebloba eleqtro-

energiiT SeiZleba momaragebuli iqnes ЖЭС-65 
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tipis gadasatani eleqtrosadguriT, romlis 

simZlavre Seadgens 65 kvt-s. erTdroulad unda 

damontaJdes droebiTi eleqtrosadguri. 

mSeneblobis periodSi aucilebelia xanZarsa-

winaaRmdego RonisZiebebis gatareba. samSeneblo 

moedanze unda moewyos wylis rezervuari (avzi), 

xanZarsawinaaRmdego inventaris sruli kompleqti, 

saxanZro hidrantebi, cecxlmaqrobebi da sxv. unda 

iqnes organizebuli mudmivi saxanZro dacva da 

saxanZro razmis gamosaZaxebeli signalizacia. 

mSeneblobis TbomomaragebisaTvis SeiZleba 

gamoviyenoT ПКУ-1/9-1/Т tipis gadasatani qvab-agre-

gati, romlis mwarmoeblurobaa 1000 kg.orTq./g, 

0,35-0,6 mgpa, orTqlis temperatura _ 174,50, 

sawvavis xarji _ 130 kg/sT. 

mSeneblobis periodSi saWiroa maqsimalurad 

iqnes gamoyenebuli mudmivi Senoba-nagebobebi. 

droebiTi nagebobebi gamoiyeneba kompresorebis, 

sagamyvano jalambrebis, ventilatorebisa da 

kaloriferebis gansalageblad. droebiTi Senobebi 

mzaddeba CarCoseburi karkasebis saxiT, xolo 

saZirkvlebad xmaroben asakreb unificirebul 

rkina-betonis blokebs. 
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Wauris mSeneblobis mosamzadebeli periodis 

erT-erTi mniSvnelovani RonisZiebaa misi aRWurva 

sagamyvano da samSeneblo mowyobilobebiTa da 

meqanizmebiT. mowyobilobebis SerCeva da maTi 

raodenobis gansazRvra unda warmoebdes 

mSeneblobis saerTo organizaciis proeqtis 

mixedviT. am mowyobilobebze droulad unda iqnes 

wardgenili ganacxadi. ganacxadSi naCvenebi unda 

iyos maTi teqnikuri maxasiaTeblebi. 

Wauris mSeneblobis mosamzadebel periodSi 

Seiqmneba samarkSaidero samsaxuri, romelic 

awarmoebs geologiur da samarkSaidero samuSa-

oebs. amave periods miekuTvneba sacxovrebeli da 

kulturul-sayofacxovrebo nagebobebis mSeneblo-

ba (saerTo sacxovrebeli, sasadilo, maRazia, 

samedicino punqti da sxv.). 

samSeneblo normebis mixedviT, mSeneblobis 

mosamzadebeli periodis xangrZlivoba 12-16 Tvea. 
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1.2.  Wauris pirisa da teqnologiuri nawilis 

gayvana 

 

Wauris piris gayvana, Cveulebriv, warmoebs 

mSeneblobis mosamzadebel periodSi. 

Wauris piri, rogorc wesi, gaiyvaneba 

aramdgrad nayar qanebSi da amitom saWiroa misi 

gamagreba mtkice samagriT. am samagrma unda 

gauZlos rogorc samTo qanebiT gamowveul 

datvirTvas, agreTve vertikalur datvirTvas, 

gamowveuls masze dayrdnobili droebiTi an 

mudmivi Waurzeda nagebobisa (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 mowyobilobe-

bis (fermis tipis an koSkura amwevi urnali) 

mixedviT, Wauris piri SesaZlebelia gamagrdes 

sxvadasxva konstruqciis samagriT. rodesac 

Wauris piri gaiyvaneba mdgrad qanebSi da 

monaleqi (nariyi) qanebis sisqe ar aris didi, 
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Wauris piris gamagrebas SeiZleba hqondes me-2 

naxazze naCvenebi konstruqciuli saxeebi. 

gamoyenebis pirobebis mixedviT Wauris piris 

samagrs umetes SemTxvevaSi safexurovan formas 

aZleven (nax. 2). Wauris piris konstruqcia SeiZle-

ba iyos safexurovani (nax. 2, 1-5), gvirgvnisebri 

(nax. 2, 6-7), safexurovan-gvirgvinisebri (nax. 2, 8-9), 

specialuri (nax. 2, 10-12). 

 

nax. 2. 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 saSuale-

biT (nax. 3). Semdeg ormxrivi qargilis saSualebiT 

amohyavT betonis an rkinabetonis samagri, qva-
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buris darCenil nawils ki Seavseben gamoRebuli 

qanis saSualebiT. Wauris piris zeda nawilis 

agebis Semdeg ganagrZoben samuSaoebs misi darCe-

nili nawilis asagebad. 

 

nax. 3. qvaburis amoReba 1. qvaburi; 2. eqskavatori; 3. 

ormxrivi qargili; 4. betoni  (rkinabetoni);  5.  qvaburis  

Sevseba; 6. ankerebi. 

 

qanis gamoReba, Cveulebriv, mimdinareobs 

momngrevi CaquCebiT. magari qanis CanarTebis arse-

bobisas mimarTaven burRva-afeTqebiT samuSaoebs. 

qanis CatvirTva badiebSi SeiZleba warmoebdes 

xeliT an amweze dakidebuli msubuqi tipis 

damtvirTavi manqanebiT (ГП-2, КС-3). qanis gamoRe-

basTan erTad Wauris kedlebi magrdeba liTonis 

rgoluri droebiTi samagriT (nax. 4). droebiTi 

samagris pirveli rgoli daikideba amoyvanili 
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Wauris pirSi Cayolebul ankerebze (kakvebze). 

susti qanebis gadakveTis SemTxvevaSi, droebiTi 

samagris nacvlad, mizanSewonilia rkinabetonis 

tubingebis gamoyeneba, romelic qanis gamoRebis 

kvaldakval daikideba zevidan qveviT. 

 

nax. 4. 

 

radgan qanebi aramdgradia da droebiTi samag-

ris mzidunarianoba mcirea, saWiroa amoyvanili 

iqnes mudmivi samagri 6-8 m simaRlis ubnebad. be-

tonis miwodeba xdeba qargils miRma milebis 

saSualebiT, droebiTi samagris rgolebis moux-

snelad. 

wylis moSoreba sangrevidan warmoebs qanTan 

erTad badiebis an sasangrevo tumboebis saSuale-
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biT. sangrevis ganiaveba sawyis etapze xdeba 

bunebrivi difuziiT, sangrevis sakmaod gadaadgi-

lebis SemTxvevaSi ki ventilatoris saSualebiT. 

xalxis Cayvana-amoyvanisaTvis gamoiyeneba kibeebi. 

Cveulebrivi xerxiT Wauris pirisa da mcire 

siRrmis Waurebis gasayvanad gamoiyeneba kompleq-

sebi КПШ-2 (nax. 5); da КС-14  (nax. 6). es kompleqsebi  

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

nax. 5. kompleqsi КПШ-2: 1 _ avtoamwe; 2 – pnevmomtvirTveli 
(КС-3); 3 _ Camosakidi qargili; 4 _ sagamyvano jalambari;  5 

_ eqskavatori; 6 _ badia; 7 – universaluri CarCo; 8 _ 
betonis mimRebi bunkeri; 9 _ betonis milsadeni. 
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  nax. 6. kompleqsi КС-14: 
1 _ damtvirTavi manqana; 2 _ monorelsi; 3 _ amwevi 

mowyobiloba; 4 _ gamcleli mrudeebi; 5 _ sayirao skip-
gali;  6 _ gamyolebi; 7 _ amwe;  8 _ Camosakidi damcavi 
Taro;  9 _ samagris Casasobi mowyobiloba. 

 

gvaZlevs saSualebas gaviyvanoT Wauris piri 25-50 

m-is siRrmeze. 1-el cxrilSi moyvanilia Wauris 

piris gamyvani kompleqsebis zogierTi teqnikuri 

maxasiaTebeli. 

droebiTi mowyobilobebiT Wauris piris gayva-

nis siCqarea 20-30 m/Tv, xolo gamyvanTa Sromis 

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

Wauris piris mSeneblobis damTavrebis Semdeg 

zedapirze awyoben nulovan (ZiriTad) sagamyvano 

CarCos, romlis daniSnulebaa: Wauris piris gada-

xurva, ladebis (sarqvelebis) mowyoba, badiebis, 

sxvadasxva milebis, bagirebis gatareba, sagamyvano 
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mowyobilobebisa da maSveli kibis dakideba da 

sxv.  (nax. 7). 

kompleqsi КС-14  aRWurvilia Casasobi samagriTa da 
Camsobi domkratebiT 

cxrili 1 

 

 

nax. 7. ZiriTadi sagamyvano CarCo: 
1 _ qanis amosazidi badia; 2 _ masalebis misawodebeli 

badia;   3 _ Camosakidi tumbo; 4 _ saventilacio mili; 5 _ 
kumSuli haeris mili. 

maCveneblebi 
kompleqsi 

КПШ-2 КС-14 Темп
-I 

Темп-
II 

Wauris diametri, m 
sinaTleSi 
SavSi 
Wauris piris 
maqsimaluri siRrme, m 
greiferis (CamCis) 
moculoba, m3 

 
5-12 

5,5-12,5 
 
 
50 
0,22 

 
5-12 

5,5-12,5 
 
 

40 
0,25 

 
4,9 
5,2 
 
 
25 
0,8 

 
4,0 
4,3 
 
 
12 
0,5 
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1.3. Wauris agebis sqema 

 

Wauris agebis samuSaoebi iyofa ZriTad da da-

mxmare samuSaoebad. ZiriTad samuSaoebs miekuT-

vneba: qanis gamoReba (sangrevis win waweva) da mud-

mivi samagris amoyvana, agreTve, Wauris armireba. 

imisda mixedviT, Tu ra TanmimdevrobiT 

warmoebs ZiriTadi samuSaoebi, asxvaveben Wauris 

agebis sxvadasxva teqnologiur sqemas: 1 Tanami-

mdevruli sqema; 2. paraleluri sqema; 3. SeTavse-

buli sqema. miRebulia agreTve SeTavsebuli 

sqemebis axali variantebi, rac gamowveulia 

Wauris mSeneblobis teqnikuri gadaiaraRebiTa da 

axali samSeneblo kompleqsebis SeqmniT. amasTan, 

asxvaveben: a) SeTavsebul sqemas samuSaoebis 

paraleluri SesrulebiT; b) SeTavsebul sqemas 

samuSaoebis Tanmimdevruli SesrulebiT (igulis-

xmeba ZiriTadi samuSaoebis Tanmimdevroba). 

rac Seexeba armirebas, igi SeiZleba warmoebdes 

ori ZiriTadi sqemiT: 1. armireba mTel sigrZeze 

Wauris mSeneblobis damTavrebis Semdeg (Tanmim-

devruli sqema); 2 _ armireba Wauris mSenebloba-

sTan erTad (paraleluri sqema). 
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Tanmimdevruli sqema (nax. 8) gamoiyeneba mcire 

siRrmis (100-200 m) Wauris gayvanis dros. Wauri  

mTel sigrZeze iyofa ubnebad. ubani aris manZili 

or sayrden gvirgvins Soris da misi sigrZe qanis 

cicabod Cawolis SemTxvevaSi aiReba 25 m-de, 

xolo daxrili da damreci wolvis fenebisaTvis-

30-40 m. sayrdeni gvirgvini saWiroa moewyos 

mdgrad qanebSi. qanis gamoReba warmoebs TiToeul 

ubanSi, kedlebs ki amagreben droebiTi Camosakidi 

samagri rgoliT (nax. 8, a). mudmivi samagris 

amoyvana iwyeba erTi ubnis gayvanisa da sayrdeni 

gvirgvinis mowyobis Semdeg, qvemodan zemoT (nax. 

8, b). amrigad, uSualod gayvana periodulad wyde-

ba, rac gamowveulia mudmivi samagris amoyvanis 

samuSaoebiT. 
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nax. 8. Wauris agebis Tanmimdevruli sqema: 
a _ qanis gamoReba; b _ mudmivi samagris amoyvana;                  

1 _ Camosakidi Taro; 2 _ droebiTi samagri. 

 

paraleluri sqema (nax. 9) gamoiyeneba Rrma da 

didi ganivkveTis mqone WaurebSi. 

am sqemis dros qanis gamoReba da mudmivi 

samagris amoyvana warmoebs or mezobel ubanSi 

(ubnis sigrZe aiReba wina sqemis analogiurad). 

pirvelad, ukve gayvanil ubanSi, warmoebs mudmivi 

samagris amoyvana qvemodan zemoT. amasTanave, 

ixsneba droebiTi samagri rgolebi da igi 
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momdevno, (II) ubanSi gadaitaneba, sadac 

mimdinareobs gayvanis (qanis gamoRebis) samuSaoebi. 

mas Semdeg, rac sangrevi (I ubanSi) Cascdeba 

mudmivi samagris amoyvanis niSnuls 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 ganax-

ldeba sagamyvano samuSaoebi. sasurvelia samuSa-

oebi orive ubanSi erTdroulad damTavrdes. 

 

nax. 9. Wauris agebis paraleluri sqema: 
1 _ kiduli Taro; 2 _ damcavi (damWimavi) Taro;           

3 _ droebiTi samagri; 4 _ mudmivi samagri; 5 _ damtvirTavi 
manqana; 6 _ badia. 
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SeTavsebuli sqema (nax. 10) gamoiyeneba im 

SemTxvevaSi, rodesac 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 win gadaadgilebis biji, 

ikideba mudmivi samagris erTi an ori rigi. SeTav-

sebuli sqema gamoricxavs droebiTi samagris 

arsebobis saWiroebas. 

 

nax. 10. Wauris agebis SeTavsebuli sqema 
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nax. 11. Wauris gayvanis 
SeTavsebuli sqema samu-
Saoebis paraleluri 

SesrulebiT 

 

nax. 12. Wauris gayvanis 
SeTavsebuli sqema 
samuSoebis Tanmim-

devruli SesrulebiT 
 

 

SeTavsebuli sqema, samuSaoebis paraleluri 

SesrulebiT, SesaZlebelia ganvaxorcieloT maSin, 

Tu Wauris gamyvan mowyobilobaTa kompleqss  aqvs  

liTonis  damcavi  fari (garsi) (nax. 11, 2), rome-

lic droebiTi samagris movaleobas asrulebs. 

sangrevSi xdeba qanis gamoReba, xolo maRla, 

sangrevidan 15-30 m-is daSorebiT, amohyavT mudmivi  
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samagri (nax. 11, 1). fari dakidebulia Tavisuflad 

da mis movaleobas Seadgens sangrevSi momuSaveTa 

usafrTxoebis dacva. faris arseboba saSualebas 

iZleva, qanis gamoRebisa da mudmivi samagris 

amoyvanis samuSoebi Sesruldes erT ubanSi, erTi 

ciklis ganmavlobaSi da erTmaneTis paralelu-

rad. 

SeTavsebuli sqema, samuSaoebis Tanmimdevruli 

SesrulebiT, iTvaliswinebs ZiriTadi samTo 

samuSaoebis Sesrulebas Wauris gayvanis erTian 

sagamyvano ciklSi  (nax. 12). amasTan, qanis gamo-

Reba da mudmivi samagris amoyvana warmoebs uSua-

lod sangrevSi, erTmaneTis TanmimdevrobiT, zevi-

dan qveviT. qans angreven mcire simaRlis ubanze, 

rasac mohyveba am nawilis gamagreba nawilobriv 

auwmendavi qanidan; Semdgom samuSaoebi kvlav 

meordeba da a.S. am sqemis Rirseba mdgomareobs 

imaSi, rom igi ar saWiroebs droebiT gamagrebas. 

mudmivi samagris amosayvanad iyeneben liTonis 

gadasatan sagdulebian an seqciur yalibebs (nax. 

12, 1), xolo betonis (swrafSemkvreli) miwodeba 

warmoebs milebis saSualebiT. 
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SeTavsebuli sqema samuSaoebis Tanmimdevruli 

SesrulebiT uzrunvelyofs samuSaoebis martiv 

organizacias da Sromis maRal mwarmoeblurobas. 

es sqema SeiZleba gamoviyenoT nebismieri diamet-

risa da siRrmis Waurebis gayvanisas. 

Wauris gayvanis teqnologiuri sqemis saboloo 

SerCeva xdeba teqnikur-ekonomikuri analizis 

safuZvelze. 

 

1.4.  burRva-afeTqebiTi samuSaoebis parametrebi 

 

Waurebis agebisas (Cveulebrivi xerxiT) qanis 

mongreva ZiriTadad burRva-afeTqebiT warmoebs. 

burRva-afeTqebiT Waurebis gayvanis dros 

Spurebis burRva, Cveulebriv, xorcieldeba ПР-

30ЛУ, ПР-30К, ПР-30ЛУС tipis xelis perforatorebiT. 

erT manqanaze mosuli sangrevis xvedriTi 

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

ganisazRvreba saburRi manqanebis raodenoba. 

didi siRrmis WaurebSi iyeneben БУКС-1м da СНБУ 

3м tipis saburR danadgarebs, romlebic Sedgeba 

ori-oTxi saburRi manqanisagan. 
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nax. 13. saburRi 
danadgari БУКС-1м 

 

 

saburRi danadgari 

БУКС-1м (nax. 13) Sedgeba 

sabrjeni svetisagan (1), 

romelTanac mimagrebulia 

sabrjeni dgari (2) da 

saburRi manqana (3), da 

saburRi manqanis avtomim-

wodeblisagan (4). sabrjeni 

sveti teleskopuria. bur-

Rvis dros igi dakidebu-

lia damtvirTavi manqanis 

(КС-2у/40) telferze, meore 

boloTi ki ebjineba Wau-

ris sangrevs. 

saburRi danadgari СНБУ 3м (nax. 14) Sedgeba 

svetisagan (1), manipulatoris isrisagan (2), 

saburRi manqanisagan (3), manqanis gamWeqi bagire-

bisa da hidrodomkratebis sistemisagan (4). 

БУКС-1м tipis saburRi danadgari aucileblad 

Tan axlavs kompleqss, romlis SemadgenlobaSi 

Sedis damtvirTavi manqana  КС-2у/40. sxva danarCen 
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SemTxvevaSi SesaZlebeli iqneba СНБУ 3м tipis 

saburRi danadgaris gamoyeneba. 

 

nax. 14. saburRi danadgari СНБУ 3м 

 

wriuli ganivkveTis vertikaluri gvirabebis 

gayvanis dros sayelavi, momngrevi da sakonturo 

Spurebi sangrevSi ganlagdeba koncentrul wrexa-

zebad (nax. 15, a). sayelavi Spurebis muxti sxva 

Spurebis muxtebTan SedarebiT 10-12%-iT meti unda 

iyos, xolo sigrZe _ 15-20 sm-iT meti. sayelavi 
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Spurebi iburReba Wauris centrisadmi 75-800-iani 

daxriT an vertikalurad, rac, erTi mxriv, 

aadvilebs Spurebis burRvas, xolo meore mxriv, 

amcirebs qanis natexebis amoyris simaRles. 

momngrevi Spurebi iburReba sayelav da sakonturo 

Spurebs Soris sangrevisadmi daxris imave kuTxiT, 

rac sayelav Spurebs aqvs. 

 

nax. 15. Spurebis ganlagebis sqema sangrevSi 

 

cicabo fenebSi Wauris gayvanisas (𝑎𝑎 > 450) 

sayelavi Spurebis ganlageba xdeba solurad, 

fenebis mimarTebis xazis gaswvriv   (nax. 15, b). 

sayelavi Spurebis afeTqebisas, amotyorcnili 
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qaniT droebiTi samagrisa da Camokidebuli 

mowyobilobis dazianebis Tavidan acilebis 

mizniT, sangrevis marTobulad, solis simetriis 

RerZis gayolebiT, burRaven ramdenime buferul 

Spurs, romlebsac sayelav SpurebTan erTad 

afeTqeben. 

WaurebSi afeTqebiTi samuSaoebis warmoebisas 

mizanSewonilia maRali sadetonacio Tvisebebis 

mqone feTqebadi nivTierebebis gamoyeneba. magar 

qanebSi iyeneben #1 kldovan amonits, #3 kldovan 

amonals da M detonits. saSualo simagris 

qanebSi _ #6 ЖВ amonits da dinaftalits. 

Spurebis meqanizebuli damuxtvisas SesaZlebelia 

gamoyenebul iqnes granuliti АС-4В da АС-8В. 

afeTqebis saSualebad mizanSewonilia gamoye-

nebul iqnes mcired dayovnebuli (ЭДКЗ) moqmedebis 

eleqtrodetonatorebi dayovnebis bijiT 25; 50; 75; 

100; 150; 250 ml.wm. 

afeTqebis xarisxs ZiriTadad gansazRvravs 

feTqebadi nivTierebis xvedriTi xarji. igi 

ganisazRvreba empiriuli formuliT an SeirCeva 

normatiuli monacemebiT. 
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empiriuli formulebs Soris yvelaze metad 

gavrcelebulia prof. n.m. pokrovskis formula: 

𝑞𝑞 = 2𝑞𝑞1 ∙ 𝑓𝑓𝑜𝑜 ∙ 𝑒𝑒 ∙ 𝑚𝑚;  kg/m3. 

aq 𝑞𝑞1 aris etalonuri feTqebadi  nivTierebis  

xvedriTi xarji; 

𝑓𝑓𝑜𝑜 _ qanis struqturis koeficienti; 

𝑒𝑒 _ feTqebadi   nivTierebis   muSaobis unaris  

    koeficienti; 

𝑚𝑚 = 32
𝑑𝑑
 _ koeficienti, romelic iTvaliswinebs 

vaznis diametrs (aq 𝑑𝑑 – SerCeuli vaznis 

diametria). 

qanis Tanabari daqucmaceba, sangrevis konturis 

dacva, Spuris gamoyenebis koeficientis gazrda 

garkveulwilad damokidebulia Spurebis ricxvis  

swor SerCevaze. 

Spurebis ricxvis saangariSo formulebs Soris 

yvelaze metad gavrcelebulia prof. n.m. pokro-

vskis formula: 

𝑁𝑁 =
1,27 ∙ 𝑞𝑞 ∙ 𝑆𝑆
𝑎𝑎 ∙ ∆ ∙ 𝑑𝑑2 ∙ 𝐾𝐾 . 

aq 𝑞𝑞 aris feTqebadi nivTierebis xvedriTi xarji, 

kg/m3; 
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𝑆𝑆 _ Wauris ganivkveTi SavSi, m2; 

𝑎𝑎 _ Spuris Sevsebis koeficienti;  

∆ _ feTqebadi nivTierebis simkvrive, kg/m3; 

𝑑𝑑 _ vaznis diametri, m; 

𝐾𝐾 _ koeficienti, romelic iTvaliswinebs feTqe-

badi nivTierebis simkvrives Spuris damu-

xtvis dros (𝐾𝐾 = 1 ÷ 1,5). 

 

Spuris siRrme SeirCeva ciklis xangrZlivobis 

an gayvanis siCqaris mixedviT. Spuris siRrmem 

unda uzrunvelyos samuSaoTa minimaluri Sroma-

tevadoba Wauris erT grZiv metrze. 

Cqarosnuli mSeneblobis dros Spurebis saSu-

alo siRrme gamoiTvleba Wauris gayvanis winaswar 

SerCeuli siCqaris mixedviT: 

𝑙𝑙 =
𝑉𝑉თ ∙ 𝑇𝑇ც

24 ∙ 𝑛𝑛თ ∙ 𝜂𝜂
 . 

aq 𝑉𝑉თ  aris gayvanis siCqare TveSi, m/Tve; 

𝑇𝑇ც _ ciklis xangrZlivoba, sT; 

𝑛𝑛თ _ samuSao dReTa ricxvi TveSi; 

𝜂𝜂 _ Spuris gamoyenebis koeficienti. 
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mrgvali ganivkveTis Waurebis gayvanisas 

Spurebi sangrevSi, Cveulebriv, ganlagdeba sam 

koncentrul wrexazze (nax. 15, a); ufro didi 

diametris Waurebisa da 32 mm-iani f.n. vaznebis 

gamoyenebis SemTxvevaSi Spurebs ganalageben oTx 

koncentrul wrexazad. Spurebis burRva SeiZleba 

warmoebdes qanis awmendis Semdeg an masTan 

nawilobrivi SeTavsebiT. pirvel SemTxvevaSi 

koncentruli wrexazebis moniSvna iolia da 

warmoebs centraluri Sveulidan Sablonis 

saSualebiT. burRvisa da qanis datvirTvis 

SeTavsebis dros Spurebis burRvas iwyeben 

kedlebidan da agrZeleben Wauris centrisaken. am 

SemTxvevaSi Spurebis moniSvnas awarmoeben 

gverdiTi Sveulebis mimarT. 

saburR manqanebs da sxva momxmareblebs sangre-

vidan 20-25 metris dacilebiT SekumSuli haeri 

miewodeba sakompresoro sadguridan 150-200 mm 

diametris foladis milebiT. milebi zedapirze 

Cawyobilia tranSeebSi, xolo WaurSi Camoikideba 

or bagirze an samagrze. Wauris CaRrmavebasTan 

erTad milebis wagrZeleba xdeba pirvel SemTxve-
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nax. 16. kumSuli 
haeris 

gamanawilebeli 

 

 
nax. 17. saburRi 

mowyobilobebis CasaSvebi 
konteineri 

 

vaSi ZiriTadi sagamyvano CarCodan, xolo meore 

SemTxvevaSi - qveda bolodan. 

haeris milsadenis qveda bolos uerTeben 

ganmanawilebels ganStoebebiT (nax. 16), romelTa 

raodenoba Seesabameba SekumSuli haeris momxmare-

belTa ricxvs. gamanawileblidan momuSave manqana-

mde SekumSuli haeri miewodeba garezinebuli 

SlangebiT. 
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Spurebis burRvis dawyebis win, saWiroa WaurSi 

saburRi manqanebis (xelis), saburRi instrumen-

tebis kompleqtisa da mtverdamWeri mowyo-

bilobebis miwodeba, rac specialuri konteinere-

bis (nax. 17) saSualebiT xorcieldeba. konteineri 

warmoadgens badias, romlis centrSi Camagre-

bulia ori Zeli ori jaWviT. Zelebze miduRe-

bulia kakvebi Slangebis Camosakideblad. konte-

iners aqvs ganyofilebebi saburRi manqanebis 

Casadgmelad. konteineri jaWvebis saSualebiT 

Camoekideba qanis asawevi badiis ZirSi. 

konteineris gamoyeneba saSualebas iZleva mosam-

zadebeli samuSaoebis xangrZlivoba Semcirdes 10-

20 wuTiT. 

 

1.5.   ganiaveba Waurebis agebis dros 

 

Spurebis afeTqebis Semdeg, Wauridan mavne 

gazebis mosacileblad, warmoebs Wauris sangrevis 

ganiaveba. am mizniT iyeneben damWirxn da Semwov 

ventilatorebs. damWirxni ventilatoriT muSaobis 

dros afeTqebis produqtebis gansazaveblad 

sangrevSi sufTa haeri daiWirxneba milebiT (nax. 
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nax. 18. Waurebis ganiavebis sqema: a _ damWirxni;  
        b _ kombinirebuli. 

 

 

18, a), xolo Semwovi ventilatoriT muSaobisas 

amave milebiT xdeba sangreviswina sivrcidan 

afeTqebis produqtebis Sewova. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

damWirxni ganiaveba uzrunvelyofs sufTa 

haeris ukeTesad Serevas afeTqebis produqtebTan 

da maT swraf ganzavebas, radgan amas xels uwyobs 

milidan gamosuli saventilacio nakadis siCqare. 
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Rrma Waurebis SemTxvevaSi iyeneben agreTve kombi-

nirebul sqemas, romlis drosac erTi venti-

latori Wirxnis sufTa haers, xolo meore 

Seiwovs mas (nax. 18, b). 

Rrma WaurebSi dgamen or ventilators, 

romlebic mimdevrobiT CairTveba. muxtebis 

afeTqebis Semdeg ori saaTis ganmavlobaSi unda 

imuSaos orive ventilatorma, xolo danarCen 

droSi _ erTma.  ventilatoriT  WaurSi haeri dai- 

 

nax. 19. saventilacio milebis Camokideba 

 

Wirxneba milsadenebiT, romlebic mzaddeba 

furcvlovani foladisagan an teqtovinitisagan. 
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pirvel SemTxvevaSi milebis diametri 500-900 mm-ia, 

xolo meore SemTxvevaSi _ 500, 600 da 700 mm. 

saventilacio mili Camoikideba specialur 

bagirebze caluRebis saSualebiT (nax. 19, a) an 

Camagrdeba Wauris mudmiv samagrSi ankerebiT    

(nax. 19, b). 

sangrevis ganiavebis Semdeg, qanis datvirTvis 

samuSaoebis dawyebis win, saWiroa Wauri moyvanil 

iqnes usafrTxo mdgomareobaSi, risTvisac neli 

svliT moZravi badiebidan axdenen mis guldasmiT 

daTvalierebas. Wauris ganiavebisa da usafrTxo 

mdgomareobaSi moyvanis Semdeg iwyeben afeTqebuli 

qanis datvirTvas. 

 

1.6. mongreuli qanis datvirTva 

 

Wauris gayvanis dros yvelaze xangrZliv da 

Sromatevad operacias warmoadgens qanis datvir-

Tva, romelic sagamyvano ciklis drois 60-70%-s 

ikavebs. mongreuli qanis dasatvirTad xmaroben 

greiferul mtvirTavebs, romlebic sangrevSi 

gadaadgilebis xerxis mixedviT iyofa xelis 
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(msubuqi tipis) da meqanikur (mZime tipis) 

mtvirTavebad. 

xelis mtvirTavebi Camoikideba bagirze, romlis 

jalambari (ЛППГ) mdebareobs Camosakid Taroze. 

jalambarze bagiris statikuri daWimulobaa 1,5 

kn, Zravas 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. 20) da ГП-2 gamo-

iyeneba Wauris piris, misi teqnologiuri nawilisa 

da mcire siRrmis (200-300 m) Waurebis gasayvanad. 

xelis mtvirTavebis ricxvi SeiZleba SeirCes 

Wauris diametris mixedviT (cxr. 2). 

 

cxrili 2 

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

mtvirTavebis 

ricxvi 
2 3 4 
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me-3 cxrilSi moyvanilia xelis greiferuli 

mtvirTavebis teqnikuri maCveneblebi. xelis gre-

iferuli mtvirTavebis dadebiTi  mxareebia:  mcire 

 

                                       cxrili 3 

maCveneblebi 
damtvirTavis 

tipi 
КС-3 ГП-2 

greiferis tevadoba, m3 0,22 0,15 
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 
greiferis diametri, mm: 
   gaxsnil mdgomareobaSi 
   daxurul mdgomareobaSi 

 
1670 

 
1230 

1124 960 

 

wona, umniSvnelo dro WaurSi damontaJebaze, 

nebismieri diametris WaurSi gamoyenebis SesaZleb-

loba da mcire Rirebuleba. uaryofiTi mxareebia: 

greiferis mcire tevadoba, greiferis frTebis 

qanSi SeWris siZnele da erTi mtvirTavis 

momsaxurebaze muSebis SedarebiT didi ricxvi (2-3 

kaci). 
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meqanikuri (mZime tipis) mtvirTavebi bagiriT 

Camoikideba telferze, romelsac SeuZlia 

rogorc radialuri, ise wriuli moZraoba. 

 

nax. 20. xelis pnevmaturi mtvirTavi КС-3: 1 _ greiferi;             
       2 _ pnevmoamwevi; 3 _ satari; 4 _ pnevmosistema. 

 

meqanikuri mtvirTavebis muSa organoa mraval-

frTiani greiferi. greiferis moculoba icvleba 

0,4-1,25 m3-is farglebSi. 21-e naxazze naCvenebia КС-

2У/40 tipis meqanikuri mtvirTavis sqema. greiferi 

(1), romlis moculobaa 0,65 m3, bagiris saSualebiT 

Camokidebulia telferze (2), romelic gadaadgil-
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deba (3) CarCoze. CarCo erTi boloTi saxsruladaa 

mierTebuli centralur sayrdenze (4), misi meore 

bolo ki mierTebulia sabrun urikaze (5). wriuli 

monorelsi (6) mimagrebulia Camosakidi Taros 

qveda sarTulze (7). meqanikuri mtvirTavis marTva 

xdeba distanciurad, memanqanis kabinidan (8). 

 

nax. 21. 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. 

 
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 
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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 me-4 cxrilSi. 

cxrili 4 

maCveneblebi 
КС-
2У/40 

2КС-
2У/40 КСМ-2у КС-

1м 
2КС-
1м КС-12 

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 - 

aCamCvis ciklis 
xangrZlivoba, wm 

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

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 
mwarmoebluroba, 

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 - 
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2. qanis atana da zedapirze gantvirTva 

 

Waurebis agebisas qanis zedapirze atana, masa-

lebisa da instrumentebis transportireba da 

xalxis Cayvana-amoyvana xorcieldeba sagamyvano 

awevis saSualebiT. sagamyvano awevis mowyobilo-

bebs miekuTvneba: amwevi manqanebi, badiebi, Casabme-

li mowyobilobani, urnalebi gadasatvirTavi 

baqnebiTa da SkivebiT, mimmarTveli CarCoebi, 

awevisa da damWimavi bagirebi da damWimavi Taro. 

sagamyvano awevisaTvis ZiriTadad xmaroben erT 

(nax. 22, a) an  orboloiani  (nax. 22, b)  amwev dana- 

 

nax. 22. awevis sqema: a _ erTboloiani; b _ orboloiani. 
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dgarebs.  

erTboloiani awevis dros datvirTuli badia 1 

moZraobs WaurSi qvemodan zemoT, carieli badia 2, 

romelSic qans tvirTaven, imyofeba sangrevSi. 

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 meti). 

amwev manqanebs amontaJeben Wauris piris 

maxloblad, xolo jalambrebs ganalageben 

dedamiwis zedapirze dadgmul xis an liTonis 

urnalebze. sagamyvano mowyobilobebis ganlagebis 

SesaZlo sqema naCvenebia 23-e naxazze. 

gayvanis procesSi saamweo WurWlebad gamoye-

nebulia 0,5-2 m3 tevadobis badiebi, romlebic 

gantvirTvis xerxis mixedviT SeiZleba iyos 

arasayirao an sayirao  (nax. 24). arasayirao badia 

gaclis win ramdenime metriT aiweva qveda mimRebi   

baqnidan.   am   dros   mimmarTveli   CarCo Sedis  
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nax. 23. mowyobilobebis ganlagebis sqema: 
1 - koSkura urnali; 2 - amwevi manqana; 3 - Camosakidi 

Taros jalambari; 4 - qargilis jalambari; 5 - jalambari 
kabelebisaTvis; 6,7 - Camosakidi tumbosa da kabelis 
jalambari; 8 - teleskopis jalambari; 9,10 - saventilacio 
da betonmimwodebeli milebis jalambari; 11 - maSveli kibis 
jalambari; 12 - asafeTqebeli kabelis jalambari. 

 
 

 

24. badiebi: a _ arasayirao; b _ sayirao. 
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maCer mowyobilobaSi, romelic ikavebs mas badiis 

gaclamde. 

sayirao badiis gacla xdeba misi gadayiravebiT 

zeda ganmtvirTav baqanze (nax. 25). sayirao badias 

(1) arasayiraosagan gansxvavebiT aqvs mafiq-

sirebeli Sverebi, romelsac zemoT moZraobis 

dros eyrdnoba specialuri mowyobilobis mim-

marTveli CarCo (2). damcav TaroSi badiis gavlis 

dros badiis Sverebi Sedis milZabrebSi (3) 

arsebul mimmarTvel mrudebSi (4) da aiZulebs 

badias Semotrialdes manamde, sanam misi Sverebi 

ar Seva  mimmarTveli CarCos RarebSi. gantvirTvis 

win badia aiweva ganmtvirTavi baqnidan 1,5-2 

metrze, ladebi (5) daixureba, daeSveba 

ganmtvirTavi dazgaze da gadayiravdeba. 

 

nax. 25. sayirao badiis gaclis sqema 
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badiis Camokideba bagirze xorcieldeba 

specialuri Casabmeli mowyobilobiT, romlis 

konstruqcia saSualebas iZleva swrafad 

movaxdinoT badiis Cabma da axsna. Casabmeli 

mowyobilobis zeviT moTavsebulia mimyoli CarCo 

(nax. 26), romelic, moZraobs ra or mimmarTvel ba-

girze, badias icavs ganivi rxevisagan. mimmarTveli   

 
nax. 26. mimyoli CarCo 

 
bagirebis qveda boloebi Camagrebulia sangrevTan 

axlos ganlagebul damWimav Taroze (nax. 27), es 

ukanaskneli ki _ Wauris kedlebSi. bagirebis zeda 

boloebi daxveulia jalambarze, romelic 
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damontaJebulia urnalis Taroze. badiis moZra-

obis dros mimmarTveli CarCo Cerdeba milZabrSi 

da badia sangrevamde daeSveba mimmarTveli 

bagirebisa   da   CarCos   gareSe.   am   ubanze  badiis 

 
nax. 27. damWimavi CarCo-Taro 

 

moZraobis siCqare qanis atanis dros ar unda 

aRematebodes 2 m/wm-s, xolo xalxis transporti-

rebisas _ 1 m/wm-s. Wauris CaRrmavebasTan erTad 

warmoebs bagirebis ganxveva da damWimavi Taros 

gadaadgileba qvemoT, Sesabamis siRrmeze. damWimav 

Taroze keTdeba xis an liTonis fenili, romelic 

icavs sangrevSi myof muSebs badiidan SemTxveviT 

gadmovardnili qanis natexebisa da sxva sagnebis 

Cacvenisagan. badiebis saventilacio milebisa da 
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sxva gvirabgasayvani mowyobilobebis gasatareb-

lad damWimav TaroSi aseve toveben Sesabamis 

saZromebs, romelTa ganlageba Seesabameba zeda-

pirze ZiriTad CarCoSi amave mizniT gakeTebul 

saZromebs (ladebs). 

sagamyvano awevis erT-erT ZiriTad mowyo-

bilobas miekuTvneba urnalebi gadasatvirTavi baq-

nebiTa da SkivebiT. amJamad Waurebis agebisa da 

eqspluataciisaTvis didi gamoyeneba aqvs koSkur 

urnalebs mravalbagiriani amwevi manqanebiT. am 

pirobebSi awevis sami ZiriTadi sqema arsebobs: 

Wauris agebis dawyebamde mTlianad daamTavre-

ben koSkura urnalis mSeneblobas da mravalbagi-

riani amwevi manqanis damontaJebas (nax. 28, a). 

 

nax. 28. 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 dro-

ebiTi amwevi manqana. Wauris agebis dawyebis para-

lelurad warmoebs koSkura urnalis mSeneblobis 

da mudmivi amwevi manqanis samontaJo samuSaoebi 

(nax. 28, b).  

 

nax. 29. droebiTi sagamyvano urnali: 
1-2 - iribula; 3 _ saskipe baqani; 4 _ qansaSvebi Rari; 5 _ 

badiis saZromi (ladebi). 
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Tu Wauris eqspluatacia gaTvaliswinebulia 

liTonis (fermis tipis) urnalebiT, maSin Wauris 

asagebad gamoiyeneba droebiTi urnalebi da 

droebiTi amwevi manqanebi (nax. 28, g). 

droebiTi sagamyvano urnali naCvenebia 29-e 

naxazze, romlis awyoba warmoebs calkeul 

blokebad. 

 

2.1. Waurebis asagebi mowyobilobaTa 

kompleqsebi  

 

Wauris agebis siCqarisa da Sromis 

nayofierebis gazrda SeiZleba xorcieldebodes 

gayvanis ciklis yvela procesis kompleqsuri 

meqanizaciis saSualebiT. 

arsebobs mowyobilobaTa kompleqsebi, romle-

bic uzrunvelyofen ZiriTadi procesebis _ Spure-

bis burRvis, qanis datvirTvisa da monoliTuri 

betonis samagris amoyvanis meqanizacias. am 

kompleqsebiT SesaZlebelia 4-dan 9 m-de diametris 

da 300-dan 1600 m-mde siRrmis Waurebis ageba. 

kompleqsebSi Spurebis burRva warmoebs БУКС-is an 
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nax. 30. kompleqsi КБ-1: 1 - 
yalibi; 2 - damtvirTavi 

manqana КС-3; 3 – Camosaki-
di orsarTuliani Taro;  
4 – betongamtari. 

 

СМБУ-is tipis danadgarebiT, qanis datvirTva 

xorcieldeba pnevmatikuri 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. 30) 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 mi-

lebi da sasangrevo (Н-1м) an 

Camosakidi (ППН-50-12М) tumbo-

ebi. 

КБ-1 kompleqsis teqnikuri 

maxasiaTeblebi moyvanilia me-4 

cxrilSi. КБ-1 kompleqsis 

ZiriTad Rirsebas warmo-

adgens sagamyvano mowyo-

bilobebis mcire wona da 
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dabali Rirebuleba, rac iZleva Wauris minimalur 

droSi da minimaluri danaxarjebiT aRWurvis 

saSualebas. faqtobrivad, sagamyvano mowyobilo-

bebis montaJisTvis gankuTvnili drois ZiriTadi 

nawili ixarjeba orsarTuliani sagamyvano Taros 

da betongamtari milebis awyobaze. saburRi da 

damtvirTavi manqanebis sangrevSi CaSvebasa da 

samuSao mdgomareobaSi moyvanas esaWiroeba 1,5-2 

sT. 

kompleqsi КС-2у (nax. 31). saSualo siRrmis (300-

600 m) Waurebis  asagebad  farTo  gavrceleba hpova  

 
nax. 31. mowyobilobaTa kompleqsi КС-2у: 1 _ Camosakidi 

Taro;   2 _ qargili; 3 _ betonsatari mili; 4 _ betonis 
siCqaris Camqrobi; 5 _ moqnili xorTumi. 
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КС-2у da 2КС-2у kompleqsebma. 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). darCe-

nili RreCo gadaixureba farebiT. 

sagamyvano Taro, sapirwoneebiT, dakidebulia 

bagirebze. es ukanaskneli ki daxveulia ЛПЭ-10 an  

2ЛПЭ-10 jalambarze. muSaobis dros Taro 

gaiWeqeba hidrodomkratebis saSualebiT. 

Rrma (700-1600 m) Waurebis asagebad Seqmnilia 

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

mowyobilobaTa kompleqsebi.  

kompleqs КС-1м-is (nax. 32) SemadgenlobaSi 

Sedis: orsarTulani sagamyvano Taro (1), 

romelzedac xistadaa mierTebuli 27,8 m sigrZis 

liTonis damcavi fari (2), meqanikuri mtvirTavi 

da gadasaadgilebeli urika (3), liTonis 

sagdulebiani qargili (4), sayrdeni (sapiketaJo) 
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nax. 32. mowyobi-
lobaTa kompleqsi 

КС-1м 

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

(6). 

qanis datvirTva warmoebs 

КС-1МА tipis greiferuli 

mtvirTaviT. greiferis mocu-

loba 1,25 m3-ia. meqanikuri 

mtvirTavi mierTebulia gada-

saadgilebel urikaze da mas-

Tan erTad moZraobs damcavi 

faris SigniT orsarTulian 

sagamyvano (damWimav) Tarosa da 

sangrevs Soris. 

damcavi fari, romelic akre-

filia liTonis tubingebisagan, aRWurvilia 

sixistis neknebiT da asrulebs droebiTi samagris 

movaleobas. faris qveda nawili aRWurvilia 

daniseburi gaZlierebuli rgoliT. 

qanis datvirTvis paralelurad, sangrevidan 30-

32 m-is manZilze, warmoebs mudmivi samagris 

amoyvana. samagris amoyvanas emsaxureba sayrdeni 

(sapiketaJo) rgoli da liTonis konusuri sagdu-
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nax. 33. mowyobilobaTa 
kopleqsi ДШП-1 

 

lebiani qargili. qargilis muSa simaRle 5 m-is 

tolia. 

Spurebis gasaburRad iyeneben ПР-24ЛС tipis 

xelis perforatorebs. КС-1м/6,2 kompleqsiT Saxta 

`proletarskaia glubokaias~ Cqarosnuli gayvanis 

(390,1 m/Tv) magaliTis mixedviT, sangrevSi 

erTdroulad momuSave saburRi manqanebis 

raodenoba 25-26-s aRwevs. 

kompleqsi ДШП-1 (nax. 

33) gamoiyeneba Rrma (700-

900 m) Waurebis asagebad. 

mis SemadgenlobaSi Sedis 

damcavi fari (1), romlis 

sigrZe 9-10 m-ia, 16 m 

simaRlis eqvssarTuliani 

sagamyvano Taro (2), Camo-

sakidi, seqciuri, rgolu-

ri tipis liTonis qargi-

li (3) romlis simaRle 

4,2 m-ia, Camosakidi say-

rdeni (sapiketaJo) rgoli 

(4), romelzedac dakidebu-
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lia rezinis garsacmi (5), damtvirTavi manqana (6) 

(КС-1м), greiferis moculobiT 1,25 m3 da sayirao 

badia (7). 

eqvssarTuliani sagamyvano Taro dakidebulia 

bagirebze. mis zeda, meeqvse da mexuTe sarTulebze 

moTavsebulia hidrodomkratebi, Taros gasaWeqad 

Wauris gamagrebul kedlebs Soris. danarCeni 

qveda oTxi sarTulidan warmoebs mudmivi 

samagris amoyvana ubnebad, qvemodan zemoT. damo-

klebuli liTonis damcavi fari dakidebulia 

calke bagirebze da sangrevis gadaadgilebasTan 

erTad waiwevs win. am dros eqvssarTuliani 

sagamyvano Taro uZravadaa. liTonis damcav farsa 

da sagamyvano Taros Soris sivrce daculia 

rezinis garsacmiT. rezinis garsacmi mzaddeba 

sakonveiero lentis gadanaWrebisagan. Spurebis 

burRva warmoebs ПР-2ЧЛС tipis xelis saburRi 

manqanebiT. 

doneckis auzSi ДШП-1 kompleqsis gamoyenebiT 

miRweuli iqna Wauris gayvanis rekorduli siCqare 

- 401,3 m/Tv. 
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mowyobilobaTa kompleqsebi (КС-1м, КС-1м/6,2,  

ДШП-1), romlebic aRWurvilia liTonis damcavi 

fariT, gamoiyeneba SeTavsebuli sqemiT, samuSaoTa 

paraleluri SesrulebiT Wauris agebis dros. 

mowyobilobaTa kompleqsebi (КБ-1, «Углубка-2м», 

КС-7  ОСК, КС-2у, 2КС-2у, КС-8, КС-9, КС-10), romlebsac 

ar gaaCniaT liTonis damcavi fari, gamoiyeneba 

Wauris agebis dros SeTavsebuli sqemiT, 

samuSaoTa Tanmimdevrobis SesrulebiT. 

 

3.  wyalamoRvra 

 

Waurebis  agebisas sangrevSi dagrovili wyali 

mniSvnelovnad aZnelebs muSaobas. sangrevSi 

dagrovili wylis 60-80% moJonavs gvirabis kedle-

bze da mxolod 2-5% nawildeba gvirabis ganiv-

kveTze. 

sangrevSi wylis modenis Semcirebis mizniT 

WaurSi, erTmaneTisagan garkveul manZilze, samag-

ris Siga zedapirze awyoben wyalsakreb Rarebs    

(nax. 34) an samagris gareT akeTeben Txrilebs. 

orive SemTxvevaSi wyali milebis saSualebiT 
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miewodeba Sualedur wyalsakrebs (nax. 34), 

saidanac aitumbeba zedapirze. 

 

nax. 34. wyalsakrebi Rarebi: 1 _ samagri; 2 _ winafra;           

3 _ Sveleri; 4 _ milyeli; 5 _ wylis CamosaSvebi mili. 
 

 muSaobis pirobebis (wylis modena, dawnevis 

simaRle) mixedviT sangrevidan wylis mocileba 

SeiZleba saamweo WurWlebiTa da sxvadasxva 

konstruqciis tumboebiT. 

sangrevidan wylis mosaSoreblad saamweo 

WurWlebs (badiebs) iyeneben mcire wylis modenis 

dros. wylis zedapirze atana warmoebs qanis tra-

nsportirebisaTvis gankuTvnili badiebiT. wyali 
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badiaSi Caisxmeba CamCebiT an gadaitumbeba xelis 

Н-1м tipis tumboebiT. 

wylis didi modenisa da mniSvnelovani 

dawnevis dros Waurebis wyalamoRvra xorci-

eldeba sxvadasxva konstruqciis gvirabgasayvani 

tumboebiT. aseT tumboebs unda    hqondes    mcire    

gabarituli   zomebi    (gegmaSi)    da SeeZlos Wauris 

 

nax. 35. wylis Sekreba Sualedur wyalsakrebSi: 1 _ sadre-
naJo mowyobiloba; 2 _ wyalSemcveli Sre; 3 _ wyaldamWeri 

rgoli;  4 _ milgayvaniloba; 5 _ gadasatumbi sadguri;            
6 _ avzebi; 7 _ tumbo. 
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siRrmis matebis Sesabamisad dawnevis Secvla, 

mwarmoeblurobis SenarCunebiT; amas garda, unda 

hqondes Sewovis kargi unari da mcire masa. 

Cveulebriv, gayvanis procesSi WaurSi CaSvebu-

lia ori tumbo, romelTagan erTi muSaobs, xolo 

meore sarezervoa. am ori tumbos garda, 

zedapirze srul mzadyofnaSi unda iyos erTi 

saTadarigo agregati. sarezervo tumbos muSa 

tumbosTan erTad amuSaveben sangrevSi wylis didi 

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, wyalamoR-

vra SeiZleba iyos erTsafexuriani an mravalsafe-

xuriani. 

safexuris simaRle ganisazRvreba SerCeuli 

tumbos daWirxvnis simaRlis mixedviT. Cveulebriv, 

sagamyvano tumboebis daWirxvnis simaRle 200-400 m-

ia. 



62 
 

nax. 36. 
wyalamoRvris sqema 
Camosakidi tumbos 
gamoyenebis dros 

 

erTsafexuriani wyalamoRvris sqema naCvenebia 

36-e naxazze. tumbo (1) daki-

debulia amwevi bagiris or 

Stoze (2-3), bagiris erTi 

Sto (2) eweva jalambars (4) 

xolo meore Sto (3) xista-

daa Camagrebuli sagamyvano 

urnalze (5). 

    Camosakidi tumboebisaTvis 

WaurSi gaTvaliswinebulia 

specialuri ganyofileba. 

tumbos gasatareblad gam-

yvan CarCoSi da Camosakid 

Taroze toveben saZromebs. 

wyalsatumbi danadgaris mniS-

vnelovan nawils warmoadgens milsadeni. igi 

Sedgeba damWirxni da Semwovi nawilebisagan. 

damWirxni milsadeni muSaobisas imyofeba wnevis 

qveS, amitom igi, Cveulebriv, foladis milebisagan 

mzaddeba. 

milsadenebi gvirabSi ise unda ganlagdes, rom 

mosaxerxebeli iyos maTi remonti, montaJi da 

demontaJi.  
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milsadenebi WaurSi SeiZleba damagrdes 

sxvadasxva xerxiT (nax. 37): Camosakidi tumbos 

bagiris or Stos Soris caluRebiT (nax. 37, a); Wa-

uris samagrSi Camagrebul kronSteinebze (nax. 37, 

b); pirveli xerxiT damagrebisas milebi mTlianad 

 

nax. 37. milsadenebisa da kabelebis Camokideba:  a _ 
bagirebze caluRebis saSualebiT; b _ Wauris samagrSi 

Camagrebul sayrdenebze. 

 

eyrdnoba tumbos da bagirebi mas mxolod ganivi 

rxevebisagan icavs. am SemTxvevaSi milebis da-

grZeleba warmoebs mxolod zevidan, caluRebs 

dgamen yovel 2-5 metrSi. 
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meore xerxiT damagrebis dros milebis dagrZe-

leba warmoebs qvevidan; tumbo milsadens uerTde-

ba moqnili SlangiT. 

WaurSi tumbos Camokideba, CaSveba da amotana 

xorcieldeba specialuri jalambrebiT. am jalam-

brebs aqvs muSa eleqtruli da damxmare xelis 

amZravi, agreTve ori erTmaneTisagan damouki-

debeli meqanikuri muxruWi. 

tumbos eleqtroenergia miewodeba kabeliT, 

romlis erTi bolo daxveulia jalambris dolze, 

xolo meore bolo urnalis Skivis garSemovliT 

CaSvebulia WaurSi tumbos Zravamde. 

orsafexuriani (mravalsafexuriani) wyalamo-

Rvras mimarTaven im SemTxvevaSi, Tu asagebi 

Wauris siRrme aRemateba tumbos daWirxvnis simaR-

les. 

didgabaritiani danadgarebiT sangrevis gada-

tvirTvis Tavidan acilebis mizniT SesaZloa gamo-

yenebul iqnes 38-e naxazze naCvenebi wyalamoRvris 

teqnologiuri sqemebi. aseT SemTxvevaSi wyali 

itumbeba 40 m-is simaRleze pnevmatikuri an 

eleqtruli mciregabaritiani sasangrevo tumbo-
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ebis saSualebiT, xolo Semdeg - Camosakidi 

tumboebiT. 

rogorc aRniSnuli iyo, Rrma WaurebSi ewyoba 

wylis amoRvris Sualeduri sadgurebi. manZili 

Sualedur sadgurebs Soris ganisazRvreba tumbos 

daWirxvnis simaRlis mixedviT (200-400 m). 

Sualeduri sadgurebi aRWurvilia ЦНС-is tipis 

horizontaluri tumboebiT. 

 

nax. 38. safexuriani wyalamoRvris sqemebi 
 

tumboebis distanciuri marTvis uzrunvelsayo-

fad saWiroa moewyos avtomaturi CamrTvelebi 
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(rezervuarSi wylis donis cvalebadobis Sesaba-

misad) da ganxorcieldes maTi wyliT TviTavseba. 

 

4.  samagris amoyvana 

4.1. monoliTuri betonis samagris amoyvana 

 

Waurebis agebisas yvelaze metad gavrcelebu-

lia monoliTuri betonis samagri. betoni aris 

xelovnuri qva, romelic miiReba racionaluri 

narevis gamagrebis Sedegad. racionaluri narevi 

Sedgeba: cementis, inertuli masalis (qviSa, xre-

Si), wylis da qimiuri danamatisagan. 

betonis samagris amoyvana Waurebis Tanmimde-

vrobiTi da paraleluri sqemiT mSeneblobisas 

warmoebs qvevidan zeviT liTonis inventaruli an 

xis yalibis saSualebiT. liTonis inventaruli 

yalibis rgoli Sedgeba 1 m simaRlisa da 1,4÷1,7 m 

sigrZis (qordaze) segmentebisagan.  

xis yalibi Sedgeba ori qargilisagan, romle-

bic Semoificreba 25÷30 mm sisqisa da 1 m simaRlis 

garanduli ficrebiT. qargilebs Soris daidgmeba 

gambrjenebi. 
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Waurebis TanmimdevrobiTi sqemiT mSeneblobis 

dros, samagris amoyvanisas qvevidan zeviT, samuSa-

oTa Tanmimdevroba Semdegia (nax. 39): sayrdeni 

gvirgvinis mowyobis adgilas warmoebs Sesabamisi 

qanis gamoReba. xorcieldeba Wauris sangrevis win 

waweva or afeTqebaze; amasTan, meore afeTqebis 

Semdeg qani ar  aiwmindeba da sangrevis zedapiri 

    

nax. 39. sayrdeni gvirgvinis mowyoba Tanmimdevruli 

sqemis dros:  1 _ qveSi; 2 _ yalibi; 3 _ sayrdeni gvirgvini. 
 

moswordeba. ewyoba qveSi, ixsneba sayrdeni 

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 

 1 

 3 
 2 
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betonis samagri, aiweva kiduli Taro an damWimavi 

CarCo amoyvanili kedlis doneze da procesi 

meordeba. 

ubnis mTel simaRleze betonis samagris 

amoyvanis Semdeg kiduli Taros an damWimavi 

CarCos TandaTanobiT qvemoT moZraobiT xorci-

eldeba adre dayenebuli yalibis moxsna da zeda-

pirze amozidva. yalibis moxsnasTan  erTad 

warmoebs saventilacio, kumSuli haerisa da 

betonis milsadenebis dagrZeleba. kiduli Taro 

an damWimavi CarCo bolos CaiSveba sayrdeni 

gvirgvinis doneze da Wauris gayvana ganaxldeba. 

paraleluri sqemiT muSaobisas samagris 

amoyvana xdeba Wauris gayvanis paralelurad. 

sayrdeni gvirgvini amoiyvaneba (nax. 40) 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 amoiyvaneba 

sayrdeni gvirgvinis mowyobis gareSe. 
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nax. 40. sayrdeni gvirgvinis mowyoba paraleluri sqemis 

dros 

 

ganxiluli sqemebiT mudmivi samagris amoyvanis 

mowyobilobaTa mniSvnelovan nawils warmoadgens 

kiduli Taro. 

kiduli Taro (nax. 41) ori an mravalsarTuli-

ania. igi Sedgeba qveda (1) da zeda (2) sasarTule 

moednebis, maTi damakavSirebeli dgarebis (3), 

Casabmeli mowyobilobis (4), milZabrebis (5), 

gasabrjeni domkratebisa (6) da ladebisagan 

(sarqvelebi) (7). 

mzaddeba asawyob-dasaSleli konstruqciis 

Taroebi. sasarTule moednebi Sedgeba gare 

rgolis, mzidi Zelebisa da furclovani liTonis  
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nax. 41. kiduli Taro: 

1 - qveda sarTuli; 2 - qveda sarTulis liTonis ferdi; 
3 - dgari;  4 - zeda sarTulis liTonis konstruqcia; 5- 
badiis milZabra; 6 - asakeci 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. 
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fenilisagan.  Taros  sarTulebi  erTmaneTTan  

dakavSire-bulia kibeebiT. Taros Camokideba 

damokidebulia gayvanis teqnologiur sqemaze da 

SeiZleba ganxorcieldes: erTi bagiriT, erTi 

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 muSaobisas Wauris samag-

ris amoyvana warmoebs zevidan qveviT, ubnebad, 

xolo calkeul ubanSi ki qvemodan zeviT, moZravi 

seqciuri da sagdulebiani sasangrevo yalibebis 

gamoyenebiT. 

sagdulebiani sasangrevo yalibi (nax. 42) 

Sedgeba xisti karkasisagan, romelic warmoadgens 

or rgols (1-2) erTmaneTTan dakavSirebuli svete-

biT (3). xist karkasTan saxsrebis (5) saSualebiT 

dakavSirebulia sagdulebi (4), romlebic qmnian 

2,1-dan 5 m-mde simaRlis liTonis cilindrs da 

Wauris kveTs sinaTleSi Sesabamisi diametriT. 
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nax. 42. sagdulebiani 

yalibi. 1-2 - xisti 

karkasi; 3 - sveti; 4 - 

sagdulebi;  5 – saxsrebi. 

nax. 43. seqciuri yalibi: 

1 - cilindruli garsi; 

2 - sixistis neknebi; 3 - 
dgari (sveti); 4 - rgoli. 

 

seqciuri yalibi SeiZleba iyos xisti karkasiani 

an karkasis gareSe. 

seqciuri yalibi (nax. 43, a) Sedgeba maformire-

beli cilindruli garsisagan (1) da sixistis 

neknebisagan (2), garsi _ calkeuli seqciebisagan, 

xolo karkasi _ ori rgolisa (4) da dgarebisagan  

(3). 
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seqciebi erTmaneTTan dakavSirebulia farkofu-

lad, romlis muSaobis principi naTlad moCans 42 

b naxazidan. 

betonis samagris amoyvana SeTavsebuli sqemiT 

samuSaoTa Tanmimdevruli Sesrulebis dros 

naCvenebia 44-e naxazze. 

 

nax. 44. betonis samagris amoyvana SeTavsebuli sqemiT 
samuSoTa Tanmimdevruli  Sesrulebis dros 

 

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

is simaRleze sangrevidan (nax. 44, a). Spurebis 

afeTqebis Semdeg afeTqebuli (gafxvierebuli) qani 

mTlianad Seavsebs datovebul da nawilobriv 

qargilis SigniTa sivrces (nax. 44, b). ganiavebisa 

da sangrevis usafrTxo mdgomareobaSi moyvanis 
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Semdeg Seudgebian qanis datvirTvas (nax. 44, g). 

datvirTvis I fazis damTavrebis Semdeg darCenili 

qanis nawils saguldagulod moasworeben da 

masze liTonis yalibs dadgamen. yalibis dayenebis 

(dacentrebis) Semdeg iwyeben 1,5-2 m simaRlis 

betonis samagris amoyvanas. rogorc ki betoni 

saTanado simtkices miiRebs, Seudgebian qanis 

datvirTvis II fazas da, Tu es SesaZlebelia, 

amohyavT betonis samagris darCenili nawili. 

betonis samagris amoyvana SeTavsebuli sqemis 

samuSaoTa paraleluri Sesrulebis dros 

warmoebs mowyobilobaTa iseTi kompleqsebis 

gamoyenebisas, romelTac gaaCniaT damcavi fari 

(КС-1м, ДШП-1). 

yalibis dakidebis saerTo sqema (kompleqsi КС-

1м) naCvenebia  45-e naxazze. 

КС-1м kompleqsSi gamoyenebuli yalibis (1) 

muSa simaRle  5 m-ia, xolo saerTo simaRle - 7,45 

m. igi dakidebulia sam bagirze (2). yalibis qveviT 

ganlagebulia sayrden-sapiketaJo rgoli (3), 

romelzedac maraoseburad ewyoba sapiketaJo 

safeni xis Zelebisagan (4). rgoli dakidebulia 
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damoukideblad bagirebis saSualebiT. betonis 

miwodeba warmoebs liTonis milebis moqnili 

daboloebis (5) saSualebiT. 

 

 

 

 

 

 

 

 

 

 

nax. 45. betonis samagris amoyvana SeTavsebuli sqemiT da  
samuSaoTa paraleluri Sesrulebis dros 

 

betonis samagris amoyvana warmoebs 1-1,5 m 

sisqis Sreebad. betonis narevis ukanaskneli 

ulufa unda iyos ufro plastikuri (Txeli), raTa 

mTlianad Seivsos samagris teqnologiuri nakeri. 

amrigad, mowyobilobaTa kompleqsebi, romlebic 

aRWurvilia damcavi farebiT (garsiT), iZlevian 

saSualebas iZleva qanis gamoReba da mudmivi 
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nax. 46. siCqaris 
Camqrobi 

 

samagris amoyvana vawarmooT damoukideblad, 

erTmaneTis paralelurad. 

rogorc aRniSnuli iyo, betonis xsnaris 

miwodeba xorcieldeba 150-300 mm diametris fola-

dis milsadeniT. igi daikideba 

bagirebze da mimagrdeba samagrze 

an gambrjenebze. milsadenis 

swrafi cveTis Tavidan asacileb-

lad saWiroa davicvaT dakidebis 

vertikaloba. 

betonis xsnari da misi Semadge-

neli komponentebi milsadenSi 

moZraobisas ganicdis aCqarebas da 

SesaZloa moxdes misi ganSreveba. 

ganSrevebis Tavidan asacileb-

lad milsadenebs yovel 100-200 m-

is daSorebiT ukeTdeba siCqaris 

Camqrobebi (nax. 46). dabetonebis Semdeg saWiroa 

milsadenis saguldagulod gamowmenda (gamorec-

xva). 
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4.2. tubinguri samagris amoyvana 

 

Waurebis gasamagreblad iyeneben rkinabetonis 

da Tujis tubingebs. rkinabetonis tubingebi 

farTod ixmareboda 1955-1960 wlebSi, dReisaTvis 

ki iSviaTad Tu gamoiyeneba. Tujis tubingebs Ziri-

Tadad iyeneben rTul samTo-geologiur pirobebSi 

specialuri meTodebiT (gayinva, qanebis tamponaJi) 

mSenebare SaxtebSi. tubinguri samagris dadebiTi 

mxareebia: amoyvanisTanave samTo wnevis (datvir-

Tvis) miReba; samagris amoyvana anu calkeuli 

segmentebis montaJi ar warmoadgens sirTules; 

samagris zevidan qveviT amoyvanisas gamoricxulia 

droebiTi samagris gamoyeneba; wyalgaumtaroba. 

mis uaryofiT mxareebad ki unda CaiTvalos 

maRali Rirebuleba - rkinabetonis tubingebi - 30-

40%-iT, xolo Tujis tubingebis 100-200%-iT Zviria 

Sesabamisi, 1 m simaRlis monoliTuri betonis 

samagrze; agreTve samuSaoTa Sromatevadoba _ 

segmentebis erTmaneTTan WanWikebiT dakavSireba, 

nakerebis gamkvriveba da samagris ukan sivrcis 

tamponireba. 
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rkinabetonis samagris amoyvanis cvluri 

mwarmoebluroba 2-2,5-jer naklebia monoliTuri 

betonis samagrTan SedarebiT. 

ВНИИОМШС-is konstruqciis (nax. 47) rkinabeto-

nis tubingebi gamoiyeneba 4-9 m diametris Waureb-

Si. 

CTK-s tipis tubingebi (nax. 48) mzaddeba 500 

markis betoniT da warmoadgens Txelkedlian 

garss. 

rkinabetonis tubingebi gaTvlilia 40 t/m2 

datvirTvaze. Tujis tubinguri samagri Sedgeba 

normaluri, momijnave da saWeqi segmentebisagan. 

 

nax. 47.  ВНИИОМШС-is konstruqciis rkinabetonis 
tubingi 
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nax. 48.  CTK-s konstruqciis tubingi 

 

normaluri tubingi warmoadgens sxmul segme-

nts, romelic Seicavs garss da or wriul da or 

radialur makonturebel qimurs. TiToeul qimurs 

gaaCnia eqvsi xvreti WanWikebisaTvis. garda amisa, 

segments Siga zedapirze aqvs ori vertikaluri da 

erTi horizontaluri sixistis neknebi. 

momijnave segmenti normalurisagan imiT 

gansxvavdeba, rom erTi qimura mcire kuTxiT aris 

daxrili radiusTan. saWeqi segmenti mcire sigani-

saa da mis vertikalur qimurebs ukudaxriloba 

axasiaTebs. 
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arsebobs agreTve tubinguri samagri mxolod 

da mxolod normaluri segmentebiT. tubinguri 

samagris kompleqtSi Sedis Tujis sayrdeni 

gvirgvinebi SemaerTebeli (sapiketaJo) tubingebi 

da WanWikebi. tubinguri samagris amoyvana 

xorcieldeba zevidan qveviT Waurebis 

SeTavsebuli da paraleluri sqemiT agebis dros 

da qvevidan zeviT - Waurebis paraleluri da 

Tanmimdevruli sqemiT agebis SemTxvevaSi. 

samagris zevidan qveviT amoyvanis SemTxvevaSi 

(nax. 49)  tubingebi  Camokidebulia  uSualod 

 

nax. 49.  tubinguri samagris amoyvanis sqema 
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sangrevidan adre damontaJebul rgolebze. Wauris 

sangrevSi tubingi (1) CaiSveba awevis bagiriT (2) 

da specialuri Casabmeli mowyobilobis (sayure) 

(3) saSualebiT. sangrevSi tubingi gadaikideba. 

Semsrulebeli jalambris (ЛППГ an ПЛП-1,5) bagirze 

(4), romliTac xdeba misi mitana dayenebis 

adgilas. tubingi dayendeba adre dayenebul 

rgolze WanWikebis saSualebiT. axali rgolis 

mTlianad awyobis Semdeg mas daacementeben. 

samagris svetis gantvirTvis mizniT amohyavT 

sayrdeni gvirgvini. Tujis da ВНИИОМШС-is rkina-

betonis tubingebis gamoyenebisas sayrden gvirgvi-

nebs Soris manZili 15-20 m-ia, xolo СТК-s tipis 

gamoyenebisas - 8-10 m. 

tubinguri samagris qvevidan zeviT amoyvana 

xorcieldeba kiduli Tarodan. segmenti Caitaneba 

Taroze. samagris montaJi xorcieldeba telferis 

saSualebiT, romelic dayendeba Taros meore 

sarTulis qveS moTavsebul monorelsze. 

tubinguri samagris wyalSeuRwevoba xorci-

eldeba nawiburebis TaviT, WanWikebisa da satampo-

naJe xvretebis SemWidroebiTa da samagris ukana 
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sivrcis tamponaJiT. satamponaJo cementis xsnari 

aiReba 1:3 proporciiT. 

garda zemoT moyvanili samagrisa, Wauris agebi-

sas gamoiyeneba msubuqi tipis samagri konstruqci-

ebi. maT ricxvs miekuTvneba ankeruli, ankeruli-

liTonis badiT, Spricbetonis da maTi kombina-

ciiT. aseTi samagris amoyvanis teqnologia analo-

giuria horizontaluri gvirabebis agebis dros 

gamoyenebuli teqnologiisa. samuSaoebi mimdi-

nareobs kiduli Taros saSualebiT. 

 

5.  Waurebis  rekonstruqcia (CaRrmaveba) 

 

ZiriTadi gansxvaveba Wauris gayvanasa da 

CaRrmavebas Soris mdgomareobs imaSi, rom 

Waurebis CaRrmaveba warmoebs specifiur pirobe-

bSi, rac arTulebs samuSaoebis warmoebas. 

CaRrmaveba warmoebs saeqspluatacio Saxtaze, 

rac moiTxovs CasaRrmavebeli samuSaoebis Sexa-

mebas saeqspluatacio samuSaoebTan. Wauris gayvana 

warmoebs zedapiridan, CaRrmaveba ki _ saSualedo 

horizontidan; Wauris gayvanisas misi mTeli 

siRrme gamoyenebulia sagamyvano mowyobilobebis 
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gansalageblad da am Wauridan sasargeblo 

namarxi ar amoaqvT, xolo CaRrmavebisas ki zeda 

nawilSi xdeba sasargeblo namarxis amotana, 

xolo qveda nawilSi mimdinareobs CasaRrmavebeli 

samuSaoebi; CaRrmavebisas aucilebelia damcavi 

mowyobilobebis ageba, CaRrmavebis damTavrebis 

Semdeg ki maTi moxsna. 

zemoT aRniSnuli mizezebis gamo, Waurebis 

CaRrmavebis siCqare 2,5-3-jer, xolo Sromis mwar-

moebluroba 1,5-2-jer mcirea, vidre Wauris gayva-

nis dros. 

CasaRrmavebeli Wauris parametrebia: CasaRrmave-

beli Wauris diametri - rogorc wesi, igi tolia 

saeqspluatacio Waurebis diametrisa da icvleba 

5-dan 8 m-mde; 

CaRrmavebis biji – es termini aRniSnavs 

manZils, romelzec CaRrmavdeba Wauri. CaRrmavebis 

biji, Cveulebriv, tolia horizontebs Soris 

vertikaluri manZilisa. fenis damreci ganlage-

bisas CaRrmavebis biji Seadgens 80-100 m-ia, cicabo 

fenebSi _ 150 m; 

CaRrmavebis xerxi – es termini gulisxmobs 

sangrevis gadaadgilebis mimarTulebas. 
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ganasxvaveben CaRrmavebis sam xerxs: 1. zevidan 

qveviT; 2. qvevidan zeviT; 3. kombinirebuli 

(erTdroulad zevidan da qvevidan). 

 

nax. 50. Wauris zevidan qveviT CaRrmavebis sqemebi 

 

sawarmoo praqtikaSi yvelaze gavrcelebulia I 

xerxi; 

CaRrmavebis sqema - es termini axasiaTebs 

badiidan qanis gantvirTvis adgils. 

zevidan qveviT CaRrmavebisas badiidan qanis 

gantvirTvis adgilis mixedviT ganasxvaveben 

Semdeg sqemebs: 

I. badiidan qanis gantvirTva warmoebs dRiseul 

zedapirze (nax. 50, a); 
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II. qanis gantvirTva muSa horizontze (nax. 50, b); 

III. qanis gantvirTva CasaRrmavebel horizontze 

(nax. 50, g, d), romelic SeiZleba gaizidos brma 

WauriT an daxrili sasvleliT samuSao horizon-

tze (nax. 50, d). 

qvevidan zeviT CaRrmavebisas qanis mongrevisa 

da samagris amoyvanis samuSaoTa Tanmimdevrobis 

mixedviT ganasxvaveben Semdeg sqemebs: 1. qvemodan 

zemoT mcire ganivkveTis mqone aRmavali gvirabis 

gayvaniT da Semdeg misi gaganierebiT zemodan 

qvemoT (nax. 51, a); 2. qvemodan zemoT sruli kveTiT 

gayvaniT, droebiTi samagris dadgmiT, qanis dawyo-

bilebiT da SemdgomSi misi gamoSvebiT da mudmivi 

samagris amoyvaniT (nax. 51, b); 3. qvemodan zemoT 

sruli kveTiT gayvaniT, mudmivi samagris amoyva-

niT da qanis dawyobilebiT (nax. 51, g). 

CaRrmavebis xerxisa da sqemis SerCeva damokide-

bulia samTo-mompovebeli sawarmos konkretul 

pirobebze da ganisazRvreba variantebis Sedare-

biT. 

upiratesoba eniWeba variants, romlis drosac 

CaRrmavebis dro da Rirebuleba naklebia da 
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Saxtis saeqspluatacio reJimis darRveva - minima-

luria. 

 

 

nax. 51. Wauris qvemvidan zeviT CaRrmavebis sqemebi 
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6.  zevidan qveviT CaRrmavebis xerxebi 

6.1.  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 idgmeba nelsvliani jalambrebi 

WaurSi Taros, yalibis, milebis, dgarebis da sxva 

mowyobilobebis Casakideblad (nax. 52). 

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 gansxva-

vdeba Wauris Cveulebrivi gayvanisagan. 
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droebiTi amwevi manqanis gamoyeneba iTvaliswi-

nebs specialuri CasaRrmavebeli ganyofilebis 

mowyobas Wauris kveTSi. am SemTxvevaSi CaRrma-

vebis siCqare naklebia, vinaidan CasaRrmavebel 

ganyofilebaSi mxolod erTi, mcire tevadobis 

badiis gamoyenebis saSualeba arsebobs (0,75-1,0 m3). 

 

nax. 52. 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;   

9 - betonmimwodebeli; 10 – sagamyvano Taro;  11 - 
saventilacio mili; 12 - tumbos damWirxni mili. 
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sqemis dadebiTi mxarea _ CaRrmavebis samuSa-

oebis srulad damoukidebloba saeqspluatacio 

samuSaoebisagan; CaRrmavebaze mudmivi saamweo 

manqanebis gamoyenebis SesaZlebloba; mosamzadebe-

li samuSaoebis simcire; am sqemis dros aRweven 

CaRrmavebis maqsimalur siCqares da Sromis maqsi-

malur mwarmoeblurobas; minimaluria CaRrmavebis 

dro da mosamzadebeli samuSaoebis Rirebuleba. 

sqemis uaryofiTi mxareebia: saeqspluatacio 

awevis SezRudva; droebiTi amwevi manqanis dadgmi-

sas zedapirze damatebiTi farTobis gamoZebnis 

saWiroeba; WaurSi damcavi Taroebis mowyobis an 

qanis mTelanis datovebis saWiroeba; sagamyvano 

ganyofilebis gadatixvrisa da saTanado aRWurvis 

samuSaoTa Sromatevadoba. 

praqtikulad dadgenilia, rom aRniSnuli sqema 

gamoiyeneba iseTi Waurebis CasaRrmaveblad, 

romelTa zRvruli siRrme 500 metramdea. 
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6.2.   CaRrmaveba qanis gantvirTviT muSa 

horizontze 

 

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 

vagonetebSi xdeba samuSao an saventilacio 

horizontze (nax. 50, b). vagonetebiT qani Semomvle-

bi gvirabis gavliT transportirdeba dedamiwis 

zedapirze. Wauris CasaRrmaveblad saWiro masa-

lebi da mowyobilobani vagonetebiT CaiSveba muSa 

horizontze, dasawyobdeba WaurTan, xolo Semdeg 

badiiT CaiSveba sangrevSi. 

saamweo manqana da nelsvliani sagamyvano 

jalambrebi, Cveulebriv, ganlagdeba muSa hori-

zontze specialur kameraSi, romelsac aqvs 

daxrili sasvleli bagirisaTvis. Saxtebze, sadac 

aris amis saSualeba, saamweo manqana montaJdeba 

zedapirze, xolo saamweo bagiri ganlagdeba 
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WaurSi, amasTan, sabadio aweva muSaobs CasaRrmave-

beli Wauris sangrevidan muSa horizontamde. 

WaurSi ewyoba ori damcavi Taro: erTi Se-

uRlebis zeviT CasaRrmavebeli ganyofilebis 

Tavze, meore _ Wauris zumfis qveS (saeqspluata-

cio awevis qveS). zogierT Saxtaze Wauris Casa-

Rrmavebeli ganlagdeba sakibe, sagale (skipis) 

ganyofilebaSi, romelTa aweva CaRrmavebis peri-

odSi muSaobs zemoT mdebare horizontamde (nax. 

53). 

muSa horizontis (1) zeviT, 12-14 metris simaR-

leze ewyoba damcavi Taro (2), romelic 

gamoricxavs moqmed WaurSi amwevi WurWlebis 

Camovardnas gaRrmavebis zonaSi. muSa horizontze 

ewyoba droebiTi amwevi manqanis kamera (3), am 

kameras ukavSirdeba daxrili gvirabi (4) amwevi da 

mimmarTveli bagirebis gasatareblad, xolo 

WaurSi damcavi Taros qveS ewyoba bagiris 

borbalis (Skivis) moedani (5). mimmarTveli 

bagirebis jalambari (6) ganlagebulia daxril 

gvirabSi. Wauris ezos horizontamde, Wauris 

gasaRrmavebel ganyofilebaSi idgmeba daxrili 

Rariani gansatvirTi dazga (7). muSa horizontze 
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nax. 53. Wauris CaRrmaveba qanis gantvirTviT 
muSa horizontze 

aTavseben agreTve gasaRrmavebeli Wauris 

sangrevis gasaniavebel ventilators (8). 
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Wauris zumfSi montaJdeba damcavi Taro (9). 

damcavi Taros qveS (4-6m) montaJdeba masiuri 

orsarTuliani sagamyvano Taro (10). Taroze 

ganlagdeba Wauris gasaRrmaveblad saWiro yvela 

jalambari. gaRrmavebis sasvlelSi (Wrili b-b) (11), 

gaiyvaneba saventilacio milebi (12), maSveli kibis 

(13) bagiri da wyalsatumbi milebi (14). staciona-

luri Taro muSa horizontTan dakavSirebulia 

gaRrmavebis sasvlelSi ganTavsebuli kibeebiT (15). 

stacionaluri Taros zeda sarTulze ganlagebu-

lia jalambari (16) orsarTuliani sagamyvano 

TarosaTvis (17); qveda sarTulze (Wrili g-g) 

ganlagebulia sami jalambari (18), sagdulebiani 

qargili (19) momsaxurebisaTvis da jalambari (20) 

centraluri SveulisaTvis. 

teqnologiuri sqemis dadebiTi mxareebia 

sabadie awevis minimaluri simaRle da CasaRrmave-

bel ganyofilebaSi, gantvirTvis donis zemoT, 

sagamyvano jalambrebis dayenebis SesaZlebloba. 

mis naklad iTvleba CasaRrmavebeli samuSaoebis 

damokidebuleba saeqspluatacio samuSaoebisagan, 

rac amcirebs CaRrmavebis temps; damxmare gvirabe-

bis gayvanis saWiroeba; masalebis miwodebis siZne-
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le; ori damcavi mowyobilobis gakeTebis aucile-

bloba. am sqemiT CaRrmavebas mimarTaven iseT 

WaurebSi, romelTa sawyisi siRrme 500 metrs 

aRemateba. 

 

6.3. CaRrmaveba qanis gantvirTviT CasaRrmavebel 

(saSualedo) horizontze 

 

es teqnologiuri sqema iTvaliswinebs speci-

aluri CasaRrmavebeli horizontis mowyobas muSa 

horizontis qveviT 35-40 m-ze. CasaRrmavebel hori-

zontze ageben kamerebs, romlebSic 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. 54, 6). zogjer am nawilSi awyoben damatebiT 

moednebs, romlebzedac montaJdeba CasaRrmavebeli 

mcire jalambari (22) awevis bagiris mimmarTvele-

bisaTvis. 
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nax. 54. 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. 50, 

d) an qanobiT (nax. 55) aRwevs muSa horizontamde. 

centraluri Sewyvilebuli Wauris CaRrmavebisas 

datvirTuli vagonetebi SeiZleba aiwios zedapi-

ramde adre CaRrmavebuli mezobeli sagale 
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WauriT (nax. 55, 1). saeqspluatacio (sagale) Waura-

mde vagonetebi gadaadgildeba SemaerTebeli gvi-

rabiT. qanobiTa da brma WauriT warmoebs Wauris 

CasaRrmaveblad saWiro masalebis CaSveba da 

xalxis gadaadgileba. 

 

nax. 55. Wauris CaRrmavebis sqema damxmare daxrili 
(qanobi) gvirabis meSveobiT 

 
CaRrmavebuli Wauris zumfs gadaRobaven rkina-

betonis tixriT (nax. 54, 10) yvela mosamzadebeli 

da saremonto samuSaoebis damTavrebis Semdeg 

Seudgebian Wauris CaRrmavebas. 
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mocemul pirobebSi Wauris CaRrmavebis teqno-

logia praqtikulad ar gansxvavdeba Waurebis 

mSeneblobisagan da SeiZleba ganxorcieldes 

mSeneblobis sxvadasxva teqnologiuri sqemebis 

saSualebiT. 53-e da 54-e naxazebze mocemulia 

Wauris CaRrmavebis SeTavsebuli sqema samuSaoebis 

TanmimdevrobiTi SesrulebiT. 

 

7. mowyobilobaTa kompleqsebi Waurebis 

CasaRrmaveblad 

 

Waurebis CaRrmavebisas iyeneben kompleqsebs: КБ-

1, КС-2У da ОСК. КБ-1 kompleqsiT muSaobisas WaurSi 

Cakidebulia sagamyvano Taro (nax. 56). 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). 
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nax. 56. kompleqsi КБ-1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

kompleqsis dadebiTi mxarea mcire masa da 

Rirebuleba, naklia xeliT muSaobis didi 

moculoba burRvisa da qanis datvirTvis dros. 

КС-2У kompleqsiT muSaoben maSin, roca 

CaRrmavebis biji aRemateba 150-180 m-s. dadebiTi 

mxarea burRvisa da datvirTvis mTliani meqa-

nizeba. naklia mowyobilobis didi masa, montaJis 

xangrZlivoba, SekumSuli haeris didi xarji. 
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nax. 57. Waurgamyvani kompleqsi ОСК 
 

ОСК kompleqsSi burRva da datvirTva mTlianad 

meqanizebulia. kompleqsi gamoiyeneba mcire 

siRrmeebis Waurebis gasayvanad da Waurebis 

CasaRrmaveblad (nax. 57). kompleqsis Semadgenlo-

baSi, garda qanis mtvirTavi manqanisa, Sedis СБМУ 

tipis saburRi danadgari. 
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greiferis meqanikuri tareba Wauris sangrevSi 

xdeba Camosakidi bagiris gadaxriT vertikaluri 

mdgomareobidan urikebze dayenebuli ori 

jalambris saSualebiT. urikebi moZraobs mzidi 

rgolis monorelsze. ОСК tipis qanis mtvirTavi 

manqanis ZiriTadi Semadgeneli nawilebia: gre-

iferi (1), romlis tevadoba 0,4-0,65 m3-ia; greiferis 

Camosakidebeli telferi (2); greiferis satare-

beli sistema, romelSic Sedis horizontaluri 

gadaadgilebis meqanizmi (3) da vertikaluri 

gadaadgilebis bagirebi (4); mzidi rgoli (5), masze 

moZravi ori urikiT (6); memanqanis kabina (7); gre-

iferis tarebis mimmarTveli CarCo (8); mzidi 

rgolis dasakidi sami bagiri. mzid rgols aqvs 

ganbrjeni domkratebi. telferis bagiris sigrZis 

gasazrdelad greiferis dasakidi bagiris meore 

bolo damagrebulia sagamyvano Taros pirvel 

sarTulze moTavsebul ЛППГ-1,5 tipis jalambris 

(10) polispastis blokze. am mizniT SeiZleba 

gamoyenebul iqnes agreTve zedapirze dayenebuli 

jalambari ЛП-5/500. 
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8. damcavi mowyobilobebi 

 

Waurebis CaRrmaveba, Cveulebriv, mimdinareobs 

maTi moqmedebis Seuwyvetad, e.i., maTSi saeqsplu-

atacio awevis warmoebasTan erTad. usafrTxoebis 

wesebis Tanaxmad, CasaRrmavebeli Wauris sangrevi 

muSa horizontis moqmedi awevisagan izolirebuli 

unda iyos damcavi mowyobilobiT. damcavi mowyo-

bilobis ageba warmoadgens Sromatevad da Zvirad-

Rirebul samuSaos da ikavebs Wauris CaRrmavebis 

mosamzadebeli periodis drois 50-90%-s. 

damcavi mowyobilobebis calkeul konstruqci-

ebze ixarjeba 200 tonamde liToni, 100 m3-ze meti 

xetye. 

ZiriTadi masalis saxeobis mixedviT, damcavi 

mowyobiloba SeiZleba iyos bunebrivi (qanis 

mTelanebi) da xelovnuri (damcavi Taroebi). 

qanis mTelani warmoadgens bunebriv damcav 

nagebobas, romelic faravs Wauris mTel ganiv-

kveTs (yru mTelana) an mis nawils. qanis yru mTe-

lana gamoiyeneba CasaRrmavebeli horizontidan 

samuSaoebis warmoebis dros (nax. 58, a). rodesac 
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mTelana Wauris ganivkveTis nawils faravs, maSin 

Tavisufali nawili CasaRrmavebel ganyofilebas 

warmoadgens (nax. 58, b), yvela SemTxvevaSi qanis 

mTelanis qveda zedapiri magrdeba ortesebri 

koWebis erTi, ori an sami rigiT. mTelanas zeda 

waxnagi ifareba betoniT da, Cveulebriv, asrulebs 

wyalSemkrebis rols. 

 

nax. 58. qanis mTelanebi 

 

qanis damcavi mTelana (nax. 59, a) SeiZleba 

movawyoT magar, mkvriv da unapralo qanebSi, 

romelTac ar gaaCniaT dalbobis an gamoqrevis 

unari. damcavi mTelanis simaRle 8-12 m-ia. damcavi 

mTelanas parametrebis angariSi metad miaxlo-

ebiTia, rac ar iZleva maTi usafrTxoebis 

garantias. 
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nax. 59. damcavi mowyobilobebi. 
 

                   a        b 

 

 

 

xelovnuri damcavi Taroebi sxvadasxva 

konstruqciis SeiZleba iyos. 59-e, b naxazze 

naCvenebia xelovnuri damcavi Taro, romelic ori 

ZiriTadi elementisagan Sedgeba. 

Taros qveda nawili mzaddeba #26÷30 

ortesebri Zelebis ramdenime rigisagan. Zelebis 

boloebi mWidrodaa Camagrebuli Wauris kedlebSi. 
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manZili Zelebs Soris 300-500 mm-ia. Zelebis 

fenilze moawyoben mkvriv rkinabetonis avzs. 

betonis kedlebis sisqe 150-200 mm-ia. avzSi 

grovdeba WaurSi modenili wyali. dagrovili 

wyalis amoRvras axorcieleben zumfis tumboebiT 

(nax. 59, b). avzSi 2,5 m-is simaRleze aTavseben 

ortesebri Zelebis meore rigs, romelzedac 

ramoenime rigad awyoben safiCxkoneebs. 

saamweo bagiris gawyvetis SemTxvevaSi Camovar-

dnili saamweo WurWeli daecema Zelebis zeda 

rigs, Semdeg safiCxkoneebs da wyals. safiCxkone-

ebisa da wylis erTianoba qmnis saTanado dreka-

dobas da asrulebs amortizatoris movaleobas, 

xolo Taros xisti rkina, betonis iataki 

uzrunvelyofs saWiro simtkices. 

59-e, g naxazze naCvenebia xelovnuri damcavi 

Taro, romelic gamoiyeneba iseTi Waurebis CaRrma-

vebisas, sadac wylis Mmodena an saerTod ar aris, 

an Zalian mcirea. Taro mzaddeba ortesebri Zele-

bis erTi an ori rigisagan da safiCxkoneebis 

saTanado raodenobis wnulebisagan, rac uzrun-

velyofs Camovardnili saamweo WurWlis 

kinetikuri energiis amortizacias. 
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59-e, d naxazze naCvenebia solisebri damcavi 

Taro, romelSic dartymis energiis didi nawili 

gadaecema ara horizontalur Zelebs da Taroebs, 

aramed Wauris vertikalur kedlebs. Taros 

daxrili sibrtyeebi damzadebulia erTmaneTze 

mijriT miwyobili liTonis Zelebisagan. Wauris 

kedlebsa da daxril Zelebs Soris arsebuli 

Sida sivrce amoivseba betoniT an wyobiT amoyva-

nili masaliT. liTonis daxril kedlebs Soris 

moTavsebulia xis sacobi. sacobi warmoadgens 

erTmaneTze ramdenime rigad dalagebul xis 

morebs. Camovardnili amwevi WurWeli xis sacobze 

dacemisas gadascems mas kinetikuri energiis 

mniSvnelovan nawils, es ukanaskneli gadascems 

energias jer daxril sibrtyeebs da Semdeg Wa-

uris vertikalur kedlebs. 

praqtikaSi ufro xSirad mimarTaven 

horizontalur damcav Taroebs. 
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9. Wauris qvevidan zeviT CaRrmavebis xerxebi 

 

Wauris CaRrmaveba qvevidan zeviT SeiZleba 

mxolod mas Semdeg, rac axali horizonti winas-

war gaxsnili iqneba gvirabiT, magaliTad, saventi-

lacio WauriT (nax. 60, a), brma WauriT (nax. 60, b) 

an qanobiT (nax. 60, g). 

qvevidan zeviT gaRrmaveba gamoiyeneba im 

SemTxvevaSi, rodesac SeuZlebelia gaRrmaveba 

zevidan qveviT, WaurSi saWiro mowyobilobis mosa-

Tavseblad Tavisufali farTobis uqonlobis gamo 

anda rodesac saeqspluatacio samuSaoebi ar 

iZleva zevidan qveviT gaRrmavebis saSualebas. 

 

nax. 60. Wauris qvevidan zeviT CaRrmavebis sqemebi 
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qvevidan zeviT gaRrmavebis warmoeba SeiZleba 

mxolod mdgrad, magar, mkvriv an saSualo 

simagrisa da sakmaod mSral qanebSi. magar, magram 

bzarebian da wyalSemcvel qanebSi anda gazisa da 

mtvris mxriv saSiSi fenebis arsebobisas gaRrmave-

bis es wesi gamousadegaria. 

Tu gaRrmaveba warmoebs 120-140 metrze ufro 

Rrmad, metad Zneldeba muSebis gadaadgileba kibe-

ebiT, rTuldeba agreTve masalebis, mowyobiloba-

Ta da xelsawyo-iaraRebis aweva. 

qvevidan zeviT gaRrmavebis upiratesobebia: 

1) Wauris gaRrmavebis samuSaoebi gavlenas ar 

axdens Saxtis normalur eqspluataciaze; 

2) Wauris moqmed nawilSi saamweo WurWlebis 

mowyvetis SemTxvevaSi gaRrmavebaze momuSave 

muSebi imyofebian gacilebiT ufro usafrTxo 

mdgomareobaSi, vidre zevidan qveviT gaRrma-

vebis dros; 

3) gamoricxulia qanis badiaSi tvirTvis Sromate-

vadi samuSao; qani Tavisi wonis gavleniT eSve-

ba qveda horizontze, sadac kodidan itvirTeba 

vagonetebSi; 

4) saWiro ar aris wyalqceva; 
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5) qanis sakuTari wonis moqmedebis gamo izrdeba 

afeTqebiTi samuSaoebis efeqturoba, rac 

ramdenadme amcirebs burRva-afeTqebiTi samuSa-

oebis moculobas. 

qvevidan zeviT gaRrmavebis naklovanebebia: 

1) simaRlis gazrdasTan erTad Zneldeba muSebis 

gadaadgileba kibeze; 

2) gaZnelebulia Wauris sangrevSi masalebis 

mitana; 

3) Tu sangrevi sakmaod guldasmiT ar iqna 

mowmendili, izrdeba qanis natexebis gamovar-

dnis saSiSroeba; 

4) mosalodnelia qanis gaWedva qanis ganyofile-

baSi; 

5) arsebobs Secdomis daSvebis saSiSroeba Wau-

ris mimarTulebis micemaSi da amis Semdeg 

Wauri gamruddeba; 

6) izrdeba Wauris eqspluataciaSi Seyvanis vada 

meore Wauris, qanobisa da sxva damatebiTi 

gvirabebis winaswari gayvanis angariSze. 
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9.1.  CaRrmaveba qvevidan zeviT mcire kveTiT, 

Semdgomi gafarToebiT mTel kveTze zevidan 

qveviT 

 

am sqemiT Wauris CaRrmavebis arsi is aris, rom 

axlad gaxsnil horizontze qvevidan zeviT moma-

vali Wauris kveTis farglebSi gahyavT sworkuTxa 

an sxva formis aRmavali muSa horizontis zumfa-

mde. Semdeg iwyeben aRmavali gvirabebis gagani-

erebas Wauris mTlian kveTamde zevidan qveviT. 

aRmavals aqvs sami ganyofileba: kibis - xalxis 

samoZraod, saamweo _ badiebisaTvis, romlebiTac 

warmoebs saburRi mowyobilobebis, instrumente-

bisa da samagri masalebis aweva da qanis gamosaS-

vebi ganyofileba (nax. 61). 

aRmavlis gayvanis samuSaoebs win uswrebs hori-

zontaluri gvirabis gayvana gasaRrmavebeli 

Wauris qveS qveda horizontze. imavdroulad, saWi-

roa zusti markSaideruli agegmva gayvanil gvira-

bSi  Wauris  centris  gansazRvris mizniT,  beto- 
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nax. 61. aRmavlebis ganivkvTebi 

 

nis reperis mowyoba agegmvisas markSaideruli 

kontrolis sawarmoeblad da sxv. rodesac Wauris 

mdebareoba zustad iqneba fiqsirebuli, qveda 

horizontze axdenen maRaros ezos SeWras da 

mudmiv gamagrebas, amasTan, saimedod amagreben 

agreTve Wauris Wers (nax. 62). 

maRaros ezos SeWrisa da gamagrebis Semdeg 

masSi dgamen ganmtvirTvel dazgas gamosaSvebi 

kodis piriT. kodis piri keTdeba gamZle, sqeli 

ficrebisagan, romelTac zemodan gadaekvreba 

rkinis sqeli furclebi. kodis pirs ukeTdeba 

saketi. SeuRlebis mowyobisa da kodis dadgmis 

Semdeg iwyeben aRmavlis gayvanas. 
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nax. 62. 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; 7,8 _ sagamyvano 
mowyobilobis Taroebi; 9 _ betonmimwodi. 

 

 

rodesac aRmavlis sangrevi miuaxlovdeba gasa-

Rrmavebeli Wauris zumfs 6-10 metris manZilze, 

gayvana wydeba. Wauris zumfs winaswar gawmenden 

talaxisa da wylisagan, ris Semdegac qanis mTela-

naSi gahyavT gaRrmavebis sasvleli maRaros ezos 
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moqmed horizontze. sasvleli miiReba sworkuTxa 

formis, 2,3×1,5 m; 2,3×2,1 m zomebiT sinaTleSi.  

gaRrmavebis sasvleliT, maRaros ezos horizon-

tidan gaRrmavebaSi miewodeba sangrevis droebiTi 

da mudmivi gamagrebis masalebi, armirebis elemen-

tebi, warmoebs muSebis moZraoba, milebis gayvana 

da sxv. 

rodesac gaiyvanen gaRrmavebis sasvlels, 

iwyeben Wauris zeda nawilis gafarToebas sapro-

eqto kveTamde da amagreben mTelanas Werisuli 

samagriT. gafarToebas awarmoeben 6-8 m siRrmeze, 

ris Semdeg mis kedlebs amagreben mudmivi samag-

riT. 

gaRrmavebis zeda gamagrebul nawilSi dgamen 

mtkice Taros liTonis koWebze. Taroze idgmeba 

jalambrebi Camosakidi TarosaTvis, masalebis 

CasaSvebad, SveulisaTvis da sxv. moqmedi maRaros 

ezos gvirabebs Taro ukavSirdeba kibeebiT. 

Taroze jalambrebis mowyobis Semdeg iwyeben 

Wauris gafarToebas saproeqto kveTamde. gafarTo-

eba xdeba zevidan qveviT. muSaoba warmoebs 

ubnebad. 
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pirvel rigSi, warmoebs Wauris gafarToeba 

erTdroulad droebiTi 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. 

rodesac Wauris gafarToebis samuSaoebi 

damTavrdeba, ubanze simaRliT 15-20 metri, awyoben 

ZiriTad gvirgvins da amohyavT mudmivi gamagreba 

qvevidan zeviT. 
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am wesis upiratesobebia:  

1) saSualo simdgradis qanebSi gamoyenebis 

SesaZlebloba, vinaidan muSebis Tavze SiSvldeba 

sangrevis mcire nawili; 

2) aRmavlis gadaxris SemTxvevaSi vertikali-

dan Wauris gamrudeba SeiZleba gamoswordes 

gafarToebis dros. 

3) am wesis naklovanebebia gayvanis dabali 

siCqare, vinaidan WaurSi muSaoba xdeba orjer: 

jer qvevidan zeviT, xolo Semdeg zevidan qveviT. 

 

9.2.  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 gasamagreb-

lad droebiT samagrad iyeneben Sveleris (#14-18) 

rgolebs, xolo gverdebSi awarmoeben guldasmiT 

amoximvas. 

droebiTi ganbrjenebiT Wauri iyofa or 

araTanabar nawilad. ufro did nawilSi axdenen 
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mongreuli qanis dasawyobebas, xolo patara 

nawils ki damatebiTi ganmbrjenebiT yofen damxma-

re ganyofilebebad: kibis, saamweo, qanis, milebisa 

da sxv. (nax. 63). 

 

 

nax. 63. Wauris CaRrmaveba qvevidan zeviT sruli kveTiT, 
mudmivi samagris Semdgomi amoyvaniT 

 

CaRrmavebis samuSao iwyeba zumfis da nawi-

lobriv maRaros ezos gayvaniT qveda horizontze, 
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romelic magrdeba betoniT. Semdeg awyoben 

sayrden dazgas imave ganyofilebiT, rac eqneba 

Waurs gaRrmavebis dros. 

maRaros ezos betonis samagrze ideba dro-

ebiTi samagris ZiriTadi rgoli, romelic keTdeba 

Sveleruli koWebisagan N28-32. 

droebiTi samagris yoveli Semdegi rgoli 

idgmeba xis 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 0,7-dan 0,9-mde. Spurebis afeTqebis win 

Wauris mcire segmentis ganyofilebebi gadaixure-

ba mTliani nafeniT. 

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 dasawyo-

bebuli qaniT gamoiyofa patara segmentisagan 25-30 

sm sisqis morebis mTliani kedliT. patara 
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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 qveviT, xolo ubnis SigniT _ qvevidan 

zeviT, risTvisac pirvel rigSi axdenen dasawyo-

bebuli qanis gamoSvebas erTi ubnis simaRleze da 

awarmoeben Wauris kedlebSi qanis gamoRebas 

sayrdeni gvirgvinisaTvis. 

samagri masalebis miwodeba warmoebs zeda 

horizontidan; droebiTi samagri ixsneba mudmivi 

samagris amoyvanasTan erTad da amoitaneba zeda 

horizontze. 

gaRrmavebis es wesi gamoiyeneba mxolod da 

mxolod magar, erTgvarovan, sakmaod mkvriv 

qanebSi. 

am wesis ZiriTadi upiratesoba is aris, rom 

CaRrmaveba warmoebs erTbaSad mTel kveTze. 

wesis naklovanebebia: 
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1) dasawyobebuli qanis segmentis gamosayofad 

Zlier mtkice ganivi kedlis mowyobis saWiroeba; 

2) Wauris vertikalidan gadaxris gamosworebis 

metismeti sirTule, ris gamoc saWiroa zusti 

markSaideruli gagneba da CaRrmavebis samuSaoTa 

sistematuri kontroli. 

 

9.3.  CaRrmaveba qvevidan zeviT mTeli kveTiT, 

mudmivi samagris erTdrouli amoyvaniT 

 

am wesiT Wauris CaRrmaveba xasiaTdeba imiT, 

rom zusti markSaideruli 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 samoZraod, saamweo _ samagri masalis, 

xelsawyo-iaraRebisa da mowyobilobebis asawevad, 

milebis _ saventilacio da SekumSuli haeris 

milebisaTvis. 
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64-e naxazze naCvenebia gansaxilveli wesiT 

Wauris CaRrmavebis sqema. am wesiT CaRrmavebis 

dros samuSaoTa warmoeba Cven mier ganxiluli 

meTodis analogiuria. gansxvaveba mdgomareobs 

mudmivi samagris amoyvanaSi. 

 

nax. 64. Wauris CaRrmaveba qvevidan zeviT sruli kveTiT, 
mudmivi samagris erTdrouli amoyvaniT 

 

mudmivi samagris masala (Cveulebriv, aguri) 

miewodeba sangrevSi qveda horizontidan konte-

ineris saSualebiT. konteineris awevisaTvis qveda 
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horizontze ewyoba amwevi jalambari. amwevi 

bagiris Skivi magrdeba specialur koWebze. samag-

ri masala konteineridan icleba sangrevSi Taro-

ze, xolo Semdeg gammagreblebi maTi saSualebiT 

awarmoeben kedlebis gamagrebas. samagri amoiyva-

neba ubnebad 2-3 m simaRliT. 

wesis upiratesobebia: Wauris erTbaSad CaRrma-

veba mTeli kveTiT da mudmivi samagriT gamagreba. 

wesis naklovanebebia: 

1. metismetad zusti markSaideruli gagnebisa da 

samuSaoTa yoveldRiuri kontrolis saWiroeba, 

vinaidan Wauris vertikalidan yovelgvari 

gadaxris gamosworeba SemdegSi TiTqmis Se-

uZlebelia; 

2. mudmivi gamagrebisaTvis samagri masalebis awe-

vis sirTule; 

3. mudmivi samagris zeda nawilis dazianebis 

SesaZlebloba afeTqebis Semdeg. 
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