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Tanamedrove pirobebSi saqarTveloSi mSeneblobas axorcieleben 
kerZo samSeneblo kompaniebi, firmebi da organizaciebi, ramac Zirfesvianad 
Secvala adre arsebuli mSeneblobis meTodebi. 

tipiuri Senoba-nagebobebis nacvlad yvela samSeneblo obieqti 
individualuri proeqtiT Sendeba, rac  ganapirobebs Senobis konstruqciis, 
samSeneblo procesebis, calkeuli detalebis, komunikaciebis sxvadasxva 
saxiT gamoyenebas. 

aseTi samuSaoebis Sesruleba xelewifeba mxolod maRali codnis 
mqone inJiners da mSenebel muSas. 

specialuri ganaTlebis miReba samSeneblo procesebis 
gansaxorcieleblad saSualebas iZleva Semsrulebelma yvela konkretul 
SemTxvevaSi gamoiyenos saTanado masalebi, xelsawyoebi, danadgarebi da 
instrumentebi, mSenebloba awarmoos  Tanamedrove meTodebiT, Seswevs unari 
miiRos swori gadawyvetileba arsebul kerZo SemTxvevaSi. miRebuli codna 
xels uwyobs mis dasaqmebas mSeneblobis procesSi. 

yovelive zemoTqmulidan gamomdinare, didi mniSvneloba eniWeba sagnis 
"samSeneblo procesebis teqnologia" Seswavlas samSeneblo profilis 
studentebisaTvis. 
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!
Sesavali 

!
 

saqarTveloSi asawyobi konstruqciebiT mSenebloba ukanaskneli ori 
aTeuli wlis ganmavlobaSi mkveTrad Secvala monoliTuri rkinabetoniT 
mSeneblobam. aqedan gamomdinare, mSeneblobaze samSeneblo-samontaJo 
procesebis warmoeba mkveTrad Secvala samSeneblo procesebis warmoebam, 
rogoricaa sayalibe, armaturis, betonisa da rkinabetonis da sxva 
samuSaoebi.  

dRis wesrigSi dadga maRali kvalifikaciis mSeneblis, maT Soris 
uSualod samuSaoTa mwarmoeblebisa da muSaTa momzadebis aucileblobis 
sakiTxi. 

aRniSnulTan dakavSirebiT saqarTveloSi gaixsna rigi saswav-
leblebisa da kolejebisa, sadac moamzadeben uSualod mSeneblobaSi 
monawile maRali donis profesiul kadrebs. 

winamdebare saxelmZRvanelo sruli moculobiT pirvelad gamodis 
qarTul enaze da igi Sedgenilia specializirebuli saswavleblebis 
programebis Sesabamisad. 

saxelmZRvaneloSi ganxilulia yvela saxis samSeneblo procesebis 
warmoeba Tanamedrove meTodebis gamoyenebiT, rac xels Seuwyobs 
specialistebis dasaqmebas samSeneblo procesebis warmoebaSi. 
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Tavi I. ZiriTadi debulebebi  
 

1.1. mSeneblobis teqnologiisadmi wayenebuli ZiriTadi 

moTxovnebi 

mSeneblobis dargis Tanamedrove ganviTarebis pirobebSi mSeneblobis 
teqnologiis ZiriTadi ganmsazRvreli pirobebia mSeneblobis sistemuroba - 
obieqtis mSeneblobis teqnologiuri, saorganizacio da ekonomikurad 
urTierTkavSirebis erTian sistemad ganxilva. 

mSeneblobis usafrTxoeba – usafrTxoebis teqnikis parametrebis 
dacvaa, romelic gaTvaliswinebul unda iqnes daproeqtebisa da 
mSeneblobis organizaciul-teqnologiuri gadawyvetebis miRebis dros. 

maTi ganxorcieleba Senoba-nagebobebis mSeneblobis da eqspluataciis 
dros unda uzrunvelyofdes mdgradobas da garemos dacvas eqstremaluri 
pirobebis SemTxvevaSic. 

vinaidan mSeneblobis procesSi xSirad warmoiqmneba teqnologiuri da 
teqnikuri pirobebis cvlilebis aucilebloba, arsebobs teqnologiuri 
ciklebis SeTavsebisa da saWiroebis SemTxvevaSi maTi Secvlis 
SesaZlebloba. 

resursdamzogi principis dacva – iTvaliswinebs samSeneblo 
masalebis, energo, SromiTi da finansuri resursebis ekonomiur xarjvas. 

mSeneblobis xarisxi niSnavs samSeneblo procesebis yvela parametris 
Sesabamisobas proeqtis monacemebTan, rac miiRweva kontrolis sistemis 
ganxorcielebiT mSeneblobis yvela etapze. 

samSeneblo obieqtze mSeneblobis teqnologiis dasacavad, 
saxelmZRvanelod da Sesasruleblad aucileblad unda iqnes gamoyenebuli 
Semdegi dokumentebi: samSeneblo normebi da wesebi (sn da w), saxelmwifo 
standartebi (sst) da teqnikuri pirobebi (tp), romlebic gansazRvravs 
samSeneblo moedanze miwodebul samSeneblo masalebisa da nakeTobebis 
mareglamentirebel dokumentebs. 

samSeneblo moedanze miwodebul nakeTobebs unda axldes teqnikuri 
pasporti. nakeToba unda iyos markirebuli, sadac aRniSnuli iqneba 
nakeTobis damamzadebeli, damzadebis TariRi, nakeTobis dasaxeleba da 
marka.  

 
 

1.2. mSeneblobis warmoebis Taviseburebani da  

mSeneblobaSi monawileni 

Senoba-nagebobis agebaSi, rogorc wesi, monawileobs ramdenime 
samSeneblo da sawarmoo organizacia, gamoiyeneba sxvadasxva saxis 
samSeneblo teqnika, masalebi, konstruqciebi da nakeTobebi. 

samSeneblo samuSaoebis Catarebisas sruldeba aseulobiT 
teqnologiuri procesi. samSeneblo-samontaJo samuSaoebis Catarebisas 
adgili aqvs mravali faqtoris zemoqmedebas, rogoricaa: klimaturi 
zemoqmedeba, muSebis da inJiner-teqnikuri personalis kvalifikacia, 
materialur-teqnikuri resursebiT da teqnikuri saSualebebiT 
uzrunvelyofa da sxv. 

aRniSnuli faqtorebis zemoqmedeba ganicdis mudmiv cvlilebebs 
drois mcire monakveTSi. maTi gavlenis Tavidan asacileblad saWiroa 
damatebiTi xarjebis gaweva, drois da Sromis daxarjva. 
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sabazro ekonomikis pirobebSi gansakuTrebuli mniSvneloba eniWeba 
mSeneblobis monawileTa urTierTobebs. erTis mxriv, es aris kapitaluri 
dabandebebi – investicia, meores mxriv, kapitaluri dabandebebiT Seqmnili 
samSeneblo produqcia. 

saxelmwifo kapitalur dabandebebs awarmoebs saTanado saxelmwifo 
struqturebi (saministroebi an adgilobrivi marTvis daqvemdebarebis 
saTanado organoebi). 

kerZo investorebi awarmoeben investirebisaTvis saintereso 
samSeneblo obieqtebis mSeneblobas.  

damkveTis interesebis Semsrulebelia specialuri organizacia 
damkveTi–menaSene, romlis funqciebSi Sedis koordinacia mSeneblobis 
yvela monawiles Soris _ obieqtis mSeneblobis winasainvesticio moqmedeba, 
teqnikuri, organizaciuli, ekonomikuri da samarTlebrivi uzrunvelyofa da 
proeqtis dasabuTeba: mSeneblobis sawyisi – nebarTviTi dokumentaciis 
miReba; saxelmwifo organizaciebTan saproeqto dokumentaciis SeTanxmeba; 
mSeneblobaze teqnikuri zedamxedvelobis ganxorcieleba damTavrebuli 
obieqtis eqspluataciaSi CabarebiT. 

Tavdapirvelad damkveTi irCevs generalur damproeqtebels da 
generalur moijares. 

damproeqtebeli da generaluri moijare irCeven submoijare 
organizaciebs specialuri samuSaoebis Sesasruleblad, rogoricaa: 
sanitarul-teqnikuri, eleqtro-samontaJo da sxva samuSaoebi. 

winasainvesticio periodi moicavs rig erTmaneTTan dakavSirebuli 
sakiTxebis gadawyvetas, rogoricaa: 

- satendero dokumentaciis momzadeba da mSeneblobaze auqcionis 
gamocxadeba; 

- satendero winadadebis momzadeba da wardgena; 
- sakonkurso winadadebebis Sefaseba, gamarjvebulis gamovlena, 

moijaresTan molaparakebis warmoeba kontraqtis gaformebis Sesaxeb; 
- mSeneblobis dawyebisaTvis momzadeba, dakveTebis ganTavseba;  
- saproeqto-saxarjTaRricxvo dokumentaciis damuSaveba, 

teqnologiuri gaangariSebebi; 
- xarjTaRricxvisa da gaangariSebis Semowmeba, SeniSvnebis gacema; 
- kalkulaciisa da sagadasaxado dokumentaciis Sedgena da koreqtura. 
zogadi samSeneblo samuSaoebi, rogorc wesi, sruldeba ijariT an 

sameurneo wesiT. saijaro wesiT mSeneblobisas samuSaoebs asrulebs 
mudmivmoqmedi samSeneblo da samontaJo organizaciebi damkveTTan arsebuli 
xelSekrulebis safuZvelze. aseTi wesiT samuSaos Sesruleba samSeneblo 
da samontaJo organizaciebs saSualebas aZlevs hyavdes muSakTa mudmivi 
kadri, aamaRlos maTi kvalifikacia, hqondes da mudmivad ganaaxlos 
samSeneblo manqanebisa da meqanizmebis parki, uzrunvelyos mSenebloba 
uaxlesi instrumentebiT, danadgarebiTa da meqanizmebiT. 

 
 

1.3. samSeneblo procesebi 

samSeneblo procesebi aris muSebis moqmedebaTa erToblioba 
mimarTuli samSeneblo masalebis, naxevarfabrikatebis, nakeTobebis, 
konstruqciebis raodenobrivi da xarisxobrivi maxasiaTeblebis 
asamaRleblad. 

amisaTvis muSa iyenebs sxvadasxva saxis teqnikur saSualebebs: 
instrumentebs, mowyobilobebs, xelsawyoebsa da meqanizmebs. 
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erTi an ramdenime mimdevrobiT Sesrulebuli moqmedeba aris operacia, 
romelic procesis ganuyofeli elementia. operaciis Catarebis Sedegad 
icvleba sawyisi sagnis Tviseba, maxasiaTeblebi an maTi urTierTganlageba. 

im martivi procesis Catarebis Sedegad, romelic ramdenime 
operaciisagan Sedgeba, warmoiqmneba Senobis konstruqciuli elementi. 

magaliTad, sayalibe da rkinabetonis samuSaoebis Sedegad 
warmoiqmneba sveti an raime sxva konstruqciuli elementi. 

martivi procesi muSebis mier gansazRvruli SemadgenlobiT sruldeba  
teqnikuri saSualebebis gamoyenebiT. 

martivi procesebis erToblioba qmnis kompleqsur teqnologiur 
process, romlis Sesrulebis Sedegad warmoiqmneba Senoba-nagebobebi,  
konstruqciebi an konstruqciis nawili, magaliTad, Senobis karkasi. 

samSeneblo obieqtis agebisas SeiZleba Sesruldes ramdenime 
kompleqsuri procesi, romlis Sesrulebis Sedegia Senobis an nagebobis 
ageba. 

samSeneblo teqnologiuri procesis vertikaluri danawevreba 
moyvanilia cxrilis saxiT (ix. cxr. 1.1). 

cxrili 1.1 
 

samSeneblo procesis 
safexuri 

procesis Semcveloba magaliTi 

muSa moqmedeba 
masalebisa da Sromis 
saSualebebis momzadeba 

kakvis miwodeba
betonis badiaze 

operacia 

martivi teqnikuri ele-
mentebi. amwis kakvis moZra-
obis maxasiaTeblebis 
cvlileba 

badiis aweva 

martivi procesi 

organizaciulad da teqno-
logiurad ganuyofeli 
elementi, konstruqciis 
nawilis Seqmna 

badiidan betonis 
Casxma yalibSi 

kompleqsuri 
teqnologiuri procesi 

konstruqciis Seqmna 
monoliTuri saZi-
rkvlebisa da ked-
lebis mowyoba 

rTuli samSeneblo 
procesi 

obieqtis aSeneba 
12-sarTuliani sa-
cxovrebeli sax-
lis aSeneba 

obieqtTaSorisi  
samSeneblo procesi 

obieqtis kompleqsis Seqmna 

teritoriis keTi-
lmowyoba, gara-
Jebis da sxva 
sayofacxovrebo 
daniSnulebis obi-
eqtebis erTdrouli 
mSenebloba 

  
samSeneblo procesebi SeiZleba daiyos Semdegi maCveneblebis mixedviT: 

• sirTulis xarisxis; 

• meqanizaciis xarisxis: 
- meqanizebuli; 
- naxevrad meqanizebuli; 
- xeliT Sesasrulebeli; 
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• daniSnulebis mixedviT: 
- ZiriTadi procesebi (romlis Sesrulebis dros iqmneba Senobebisa 

da nagebobebis elementebi da nagebobebis nawilebi); 
- damxmare da mosamzadebeli procesebi (ZiriTadi procesebis 

Sesasruleblad aucilebelia xaraCoebis mowyoba, ferdos 
damagreba da sxv.); 

- mosamzadebeli procesebi (konstruqciebis winaswari awyoba-
gamsxvileba, samontaJo konstruqciebis mowyoba da sxv.); 

- damamzadebeli procesebi (inertuli masalebis mopoveba da betonis 
momzadeba, yalibebis elementebis damzadeba da sxv.); 

- satransporto procesebi – saWiro masalebis, tvirTis da 
konstruqciebis transportireba samSeneblo moednamde da moedanze. 

• Sesasrulebeli procesebis mixedviT: 
- uwyveti procesebi, wyvetili procesebi, zogadsamSeneblo 

procesebi (miwis, qvis, samontaJo, betonis, gadaxurvis 
mosapirkeTebeli da sxva samuSaoebi); 

- specialuri samuSaoebi (wyalmomaragebis kanalizaciis, gaTbobis, 
ventilaciis, eleqtrosamontaJo, liftebis, teqnologiuri 
mowyobilobis montaJi da sxva samuSaoebi); 

- damxmare samuSaoebi (mSeneblobis momarageba samSeneblo masalebiT, 
naxevarfabrikatebiT, yvela saxis satransporto da datvirTva-
gantvirTvis samuSaoebi). 

       mSeneblobis procesi zogadi saxiT SeiZleba daiyos sam  
periodad:  

- mosamzadebeli samuSaoebi; 
- saZirkvlis mowyoba; 
- nagebobebis miwis zeda nawilis ageba; 
- mopirkeTebis samuSaoebi. 

 
 

1.4. SromiTi resursebi mSeneblobaSi 

mSenebeli muSebis profesiebi da kvalifikacia. mSeneblobis 
procesSi gamoiyeneba sxvadasxva profesiis, specialobisa da kvalifikaciis 
muSebi. 

muSis profesia aris misi mudmivi, ZiriTadi saqmianoba da igi 
ganisazRvreba mis mier Sesrulebuli saqmianobis saxeobiT (memontaJe, 
mebetone, mRebavi da sxv.). 

garkveuli profesiis muSas SeiZleba hqondes sxvadasxva specialoba. 
magaliTad, memontaJis profesiis muSas SeiZleba hqondes specialoba: 
memaRlive-memontaJe, rkinabetonis konstruqciebis memontaJe da a.S. 

muSas aqvs kvalifikacia, rac ganisazRvreba misi codniTa da unar-
CvevebiT; muSis donis dadgena xdeba sakvalifikacio maxasiaTeblebis 
mixedviT.   

mSeneblobaSi miRebulia muSis 3 done. yvela donis muSa unda 
flobdes usafrTxoebis teqnikis wesebs. 
I done _ pasuxismgebelia mxolod sakuTari samuSaos Sesrulebaze. es  
samuSao Sedgeba ZiriTadad arastandartuli SromiTi operaciebisgan da 
mxolod SezRuduli doziT, standartuli procedurebisagan. 
II done _ pasuxismgebelia mxolod sakuTari samuSaos Sesrulebaze. amas 
garda mas gaaCnia koleqtiuri pasuxismgebloba iseT samuSaoze, romelic 
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saWiroebs kolegebTan TanamSromlobas. Sesasrulebeli SromiTi operaciebi 
Sedgeba rogorc arastandartuli, aseve standartuli procedurebisagan. 
igi gulisxmobs profesiul unar-Cvevebis gamoyenebas.  
III done _ pasuxismgebelia sakuTari samuSaos Sesrulebaze da am samuSaos 
ganxorcielebis dros kolegebTan urTierTobaze. amas garda mas gaaCnia 
ierarqiuli pasuxismgeblobac: igi zedamxedvelobs da akontrolebs SromiT 
operaciebs - rogorc arastandartuli, aseve standartuli operaciebis 
gamoyenebas da xSirad maT kombinirebas. uflebamosilia SeimuSaos 
procedurebi aseTi samuSaoebis mosamzadeblad da zedamxedvelobis 
gansaxorcieleblad. 

muSaTa rgolebi da brigadebi. samuSaos saxisa da kvalifikaciis 
mixedviT muSebi gaerTianebuli arian rgolSi, brigadaSi, specializebul 
brigadaSi, saWiroebis SemTxvevaSi ki _ kompleqsur brigadaSi. 

rgoli  2-5 kacisagan Semdgari erTnairi profesiis muSaTa jgufia, 
erTi da imave samuSaoebis Sesasruleblad. 

brigada – ramdenime rgolis gaerTianebiT miRebuli jgufia, romelic 
erTsa da imave saxis samuSaos asrulebs. 

brigadaSi rgolebis raodenoba da muSaTa kvalifikacia 
damokidebulia samuSaos moculobaze, samuSao produqciis sirTuleze, 
samuSaoTa warmoebis meTodze da sxv.  

specializebuli brigada Sedgeba erTi profesiis rgolebisagan, 
romlebic gansazRvruli saxis samuSaos asruleben (25-30 kaci).  

kompleqsuri brigada yalibdeba sxvadasxva profesiis muSebisagan, 
romlebic asruleben erTdroulad mimdinare procesebs raime saboloo 
produqciis Sesaqmnelad, magaliTad, mebetoneebi – meyalibeebi, xuroebi, 
mearmatureebi (40-50 kaci). 

“saboloo produqciis” kompleqsuri brigada iqmneba kompleqsuri 
samuSaoebis Casatareblad (magaliTad, karkasis montaJi) an mTlianad 
Senobis asagebad. 

aseTi brigada Sedgeba sxvadasxva profesiis rgolebisagan da 
asrulebs zogadsamSeneblo miwiszeda mTlian kompleqss, mosapirkeTebeli 
samuSaoebis CaTvliT. 

 
 

1.5. samSeneblo teqnologiis teqnikuri saSualebebi 

Senoba-nagebobebis agebisas gamoyenebuli teqnikuri saSualebebi iyofa 
sam jgufad – ZiriTadi, damxmare da satransporto. 

ZiriTadi teqnikuri saSualebebi gamoiyeneba konstruqciebis montaJis, 
gruntebis damuSavebis, ximinjebis Casobis, mosapirkeTebeli samuSaoebis 
Catarebis da sxva samuSaoebis dros; maT miekuTvneba samSeneblo manqanebi, 
meqanizmebi, xelis, meqanizebuli da eleqtrificirebuli instrumentebi. 

damxmare teqnikuri saSualebebi (xaraCoebi, samontaJo manqanebi, 
traversebi, Casabmelebi da sxv.) xels uwyobs ZiriTadi samuSaoebis 
warmoebas, maT miekuTvneba aseve sxvadasxva saxis aRWurviloba.  

satransporto saSualebebi uzrunvelyofs samSeneblo masalebis, 
konstruqciebis, damxmare teqnikuri saSualebebis ZiriTadi mSeneblobis 
obieqtebze da agreTve samuSao adgilze transportirebas.  

 
 

1.6. samSeneblo teqnologiebis ekologiuri usafrTxoeba 
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ekologiuri usafrTxoebis uzrunvelyofas Tanamedrove samSeneblo 
saqmianobaSi erT-erTi ZiriTadi adgili ukavia. nebismieri mSenebloba mis 
yvela etapze dawyebuli daproeqtebidan da damTavrebuli eqspluataciaSi 
CabarebiT, uzrunvelyofili unda iyos garemos ekologiuri dacvis yvela 
Tanamedrove moTxovnebiT, e.i. daculi unda iyos ekologiuri wonasworoba. 
ekologiuri usafrTxoebis moTxovnebi daculi unda iyos rogorc 
mSeneblobis dros, aseve nagebobis xangrZlivad eqspluataciis periodSi. 

 

 

1.7. samSeneblo-samontaJo samuSaoebis xarisxis kontroli 

samSeneblo obieqtis xarisxi mniSvnelovnad ganisazRvreba proeqtis, 
samSeneblo masalebis, nakeTobebisa da samSeneblo-samontaJo samuSaoTa 
warmoebis xarisxiT. 

samSeneblo-samontaJo samuSaoebis warmoebisas ZiriTadia Semdegi 
RonisZiebebis ganxorcieleba: 

dasaSvebi gadaxrebi – samSeneblo detalebSi, konstruqciebSi, 
nagebobebSi da a.S. mocemulia sn da w da teqnikur pirobebSi. Tu gadaxra 
dasaSvebze metia, nakeToba wundebulia. uxarisxod Sesrulebuli samuSaoebi 
ki unda gaswordes. 

defeqtebi ZiriTadad ganpirobebulia samuSaos Sesrulebis dabali 
xarisxiT da vadagasuli masalebis gamoyenebiT, teqnologiuri ciklis 
darRveviT, daZvelebuli manqanebis da uvargisi instrumentebis gamoyenebiT, 
nagebobis araswori dakvalviT, betonSi armaturis araswori ganlagebiT, 
uxarisxo SeduRebiT da a.S. 

samuSaoTa Sesrulebis xarisxis kontrols awarmoeben vizualuri 
daTvalierebiT, xazovani zomebis naturuli gazomviT, konstruqciis 
gamocdiT.  

samSeneblo warmoebis Semadgeneli nawilia Sesrulebuli samuSaoebis 
kontrolis Catareba. arsebobs sxvadasxva saxis kontroli. 

Siga kontrols axorcielebs mSenebare organizaciis administraciul-
teqnikuri personali. 

garda amisa, teqnikuri zedamxedvelobis meSveobiT damkveTi amowmebs 
iseT sakiTxebs, rogoricaa faruli samuSaoebis gaformeba, Sesrulebuli 
samuSaoebis vadebis dacva, Sesrulebuli moculobebi da sxv. 

saproeqto organizacia awarmoebs saavtoro zedamxedvelobas – 
Sesrulebuli samuSaoebis Sesabamisobas proeqtTan da mSeneblobis xarisxs. 

 

 
Tavi II. samSeneblo moednis sainJinro momzadeba 

2.1. ZiriTadi cnebebi 

sawyis periodSi xdeba mSeneblobis saproeqto-saxarjTaRricxvo 
dokumentaciebiT drouli uzrunvelyofa, samSeneblo moednis teritoriis 
gamoyofa da damagreba; obieqtis uzrunvelyofa misasvleli gzebiT, wyliT 
da eleqtroenergiiT, bazris analizi da mosamzadebeli molaparakebebis 
Catareba masalebis, konstruqciebis, mowyobilobebis momwodeblebTan; 
xelSekrulebebis dadeba moijareebTan da submoijareebTan.  

mosamzadebeli samuSaoebi arsebobs gare da Siga samoedno. 
gare mosamzadebeli samuSaoebi moicavs: misasvleli gzebis, 

eleqtromomaragebis, wyalsadenis, kanalizaciis mowyobas.  
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Siga samoedno mosamzadebeli samuSaoebi moicavs: moedanze gruntebis 
sainJinro-geologiuri Tvisebebis Seswavlas; moednis geodeziur dakvalvas; 
moednis gasufTavebas; arsebuli Senobebisa da nagebobebis daSlas; 
zedapiruli da gruntis wylebis mocilebas; mudmivi da droebiTi gzebis 
mSeneblobas; samSeneblo moednis SemoRobvas; teritoriis ganaTebas; 
mSeneblobis uzrunvelyofas xanZarsawinaaRmdego wyalmomaragebiTa da 
inventariT. 

samSeneblo moedanze unda iyos sayofacxovrebo saTavsoebi 
(inventaruli, an droebiTi Senobebi) muSebisaTvis, sawyobebi, droebiTi 
saxelosnoebi, fardulebi da sxv. aseve gamoyofili unda iyos adgili 
samSeneblo manqanebis dasayeneblad; moedani unda iyos SemoRobili, hqondes 
dasaketi WiSkari, uzrunvelyofili unda iyos dacviT. 

 
 

2.2. sayrdeni geodeziuri safuZvlis Seqmna 

samSeneblo moednis da asagebi Senobebis geodeziuri dakvalva is 
safuZvelia, romelsac unda daeyrdnos moedanze miwis samuSaoebisa da 
Semdgomi mSeneblobis warmoeba. 

geodeziuri samuSaoebis Sesasruleblad gamoiyeneba Semdegi 
xelsawyoebi: nivelirebi, Teodolitebi, zenit-xelsawyo, lazeruli da 
eleqtronuli taqeometri. 

dakvalvisTvis saWiro naxazebia: samSeneblo gengegma, nagebobis muSa 
naxazebi  da dakvalviTi naxazebi. miwis nagebobebis geodeziuri dakvalva 
xorcieldeba samSeneblo moednis geodeziuri gegmiT, romelic imave 
masStabiTaa Sesrulebuli, rogorc samSeneblo gengegma. gegmaze mocemulia 
mibma saxelmwifo trangulaciur badesTan da arsebul Senoba-nagebobasTan.  
geodeziuri gegmiT ganisazRvreba Senobis mdebareoba adgilze, misi 
horizontaluri da vertikaluri mibma. 

rom davadginoT nagebobis mdebareoba adgilze gegmaSi, keTdeba 
geodeziuri dakvalviTi fuZe, Semdegi saxiT: 

a. samSeneblo bade – grZivi da ganivi RerZebi, romelTa saSualebiTac 
ganisazRvreba Senoba-nagebobebis mdebareoba adgilze da maTi gabaritebi 
(nax. 2.2). samSeneblo bade gamoiyeneba didi samSeneblo moednebis 
dakvalvisaTvis. 

         
nax. 2.1. samSeneblo bade 

a-badis punqtebis adgilmdebareoba; b-samSeneblo badis gadatana adgilze. 
1-badis ZiriTadi figuris wveroebi; 2-badis figurebis damatebiTi wveroebi; 

3-Senobis ZiriTadi RerZebi 
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b. wiTeli xazi (an sxva saxis xazebi, romlebiTac regulirdeba 
ganaSenianeba) – grZivi an ganivi RerZebi, romlebic gansazRvravs Senobis 
mdebareobas adgilze da mis gabaritebs. dakvalvis es meTodi gamoiyeneba 
calkeuli Senobebis asagebad qalaqebsa da dasaxlebul punqtebSi. 

samSeneblo badeSi iyeneben samSeneblo reperebs an droebiT niSnebs 
badis RerZebis gadakveTis adgilebSi. am niSnebis daniSnulebaa – 
samSeneblo badis adgilze gadatana; yoveli reperis zeda done unda iyos 
am adgilis gegmarebis doneze. 

Senoba-nagebobebis dakvalva adgilze. saZirkvlisTvis saWiro 
qvabulis dakvalva xorcieldeba im muSa dakvalviTi naxazebis mixedviT, 
romlebSic koordinatTa RerZebad miRebulia Senobis 
urTierTperpendikularuli kedlebis RerZebis gadakveTa. 

vertikalur mibmas axorcieleben saxelmwifo geodeziuri qselis 
reperze, romlis niSnuli samSeneblo moedanze gadmoaqvT niveliriT da 
amagreben axlomdebare arsebul Senobaze an gruntSi Cabetonebul milze.  

miwis samuSaoebis dawyeba dasaSvebia geodeziuri dakvalviTi 
samuSaoebis damTavrebis Semdeg. 

 

 

2.3. teritoriis gawmenda da dagegmareba 

es samuSaoebi moicavs: 
a. mwvane nargavebis gadargvas an dacvas; 
b. teritoriis gawmendas uvargisi xeebisa da buCqebisgan, kunZebis 

amoZirkvas; 
g. niadagis nayofieri (humusis) fenis moxsnas; 
d. gamousadegi Senobebis dangrevas an daSlas; 
e. arsebuli sainJinro qselebis gamorTvas an teritoriidan  gatanas. 

 
 

2.4. moednis momzadeba mSeneblobisaTvis,  
misi ganaSenianeba 

 

es samuSaoebia: 
a. samSeneblo moedanTan misasvleli droebiTi gzebis miyvana; 
b. droebiTi komunikaciebis mowyoba; 
g. samSeneblo manqanebis dasayenebeli moednebis mowyoba; 
d. samSeneblo moednis SemoRobva; 
e. droebiTi sayofacxovrebo saTavsebis mowyoba. 

 

 
 

Tavi III. samSeneblo tvirTebis transportireba da 
datvirTva-dacla 

 

3.1. samSeneblo tvirTebi da satransporto saSualebebi 

nebismieri Senoba-nagebobis agebisaTvis saWiroa satransporto da 
datvirTva-daclis samuSaoebis Sesruleba, rac dakavSirebulia damzadebis 
adgilidan samSeneblo moedanze masalebis, naxevarfabrikatebisa da 
nakeTobebis miwodebasTan.  
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     Senobis asagebad miwodebul elementebs samSeneblo tvirTebi ewodeba. 
Tavisi fizikuri da geometriuli maxasiaTeblebiT igi 9 saxeobad iyofa: 

fxvieri – qviSa, RorRi, xreSi, grunti, samSeneblo nagavi; 
fxvnilisebri – cementi, kiri, TabaSiri, carci, gaji; 

 comisebri – betonis narevi, duRabi, kiris  comi; 
 wvrilcalobiTi – aguri, wvrili bloki, riyis qva, asfaltis filebi, 
saRebavi kasriT, tvirTi tomrebsa da yuTebSi; 

calobiTi – kar-fanjrebis blokebi, rkonabetonis panelebi, filebi; 
zomagrZeli – rkinabetonis da liTonis svetebi, wamweebi, milebi, xis 

masala; 
msxvilmoculobiTi – blok-oTaxebi, liftis Saxtis blokebi, 

msvilgabaritiani konteinerebi; 
Txevadi – benzini, navTi, sapoxi masalebi; 
mZimewoniani – mniSvnelovani wonis rkinabetonis elementebi, 

teqnologiuri mowyobilobebi, samSeneblo manqanebi, romlebic samSeneblo 
moedanze gadaaqvT satransporto saSualebebiT; 

Sesabamisad arsebobs sxvadasxva tvirTebis gadasazidi satransporto 
da maTi datvirTva-daclisaTvis saWiro saSualebebi. 

 

 

3.2. samSeneblo tvirTebis transportireba 

 samSeneblo tvirTebis transportireba xdeba vertikaluri da 
horizontaluri transportiT.  
      vertikaluri transporti gamoiyeneba: datvirTviTi samuSaoebis 
Sesasruleblad samSeneblo konstruqciebis damamzadebel qarxana-
mimwodebelSi; samSeneblo moedanze Semosuli masalebisa da nakeTobebis 
dasaclelad; tvirTebis transportirebisaTvis miwis samuSaoTa warmoebis 
adgilebSi. 
      horizontaluri transportiT tvirTebi gadaaqvT maTi miRebis 
adgilidan samSeneblo obieqtamde da uSualod samSeneblo obieqtebze. 
      samSeneblo moednisa da samSeneblo obieqtis mixedviT horizontaluri 
transporti iyofa gare da saobieqto transportad.  
      gare transportiT samSeneblo tvirTis gadazidva xdeba saerTo 
sargeblobis gzebiT. samSeneblo konstruqciebis, masalebis, teqnologiuri 
mowyobilobebis transportireba samSeneblo moedanze xdeba qarxana-
momwodeblidan, karierebidan, centraluri sawyobebidan an sakuTari 
samrewvelo sawarmoebidan.  
      saobieqto transporti gamoiyeneba tvirTebis gadasazidad uSualod 
samSeneblo moednis farglebSi. 
      saavtomobilo transportiT gadaaqvT samSeneblo tvirTebis 
daaxloebiT 80%. maT aqvT maRali siCqare da manevrirebis kargi unari, 
SeuZliaT mcire radiusian araswor monakveTebze gadaadgileba, aRmarTebis 
daZleva, sxvadasxva saxis tvirTebis uSualod obieqtze miwodeba. am tipis 
transporti gansakuTrebiT gavrcelebulia sabinao mSeneblobaSi. 
      satraqtoro transporti gamoiyeneba tvirTebis gadasaadgileblad cud 
gzebze da ugzoobis pirobebSi. uaryofiTi mxare isaa, rom SezRudulia misi 
gamoyeneba qalaqis pirobebSi da mcire siCqaris gamo did manZilebze 
gadaadgileba. 
      specialuri transporti – sabagiro gzebi, milgayvanilobis 
transporti, pnevmotransporti, hidrotransporti, lenturi transportiorebi 
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gamoiyeneba wylovani winaaRmdegobebisa da Zlieri gauvali adgilebis 
dasaZlevad. 
      specialuri saxis transports ganekuTvneba teqnologiuri 
daniSnulebis satransporto saSualebebi, romlebSic transportirebis 
procesi SeTavsebulia am samSeneblo tvirTis teqnologiur gadamuSavebasTan, 
aseTebia: avtobetonsarevi, sadac erTdroulad xdeba betonis narevis 
damzadeba da transportireba; avtobetontumbo -  SeTavsebulia narevis 
transportireba da misi Sor manZilze Cawyoba; avtobetonmzidi – narevis 
gadaadgileba da areva. teqnologiuri daniSnulebis satransporto 
saSualebebis gamoyeneba perspeqtiulia da mniSvnelovani adgili uWiravs 
Tanamedrove mSeneblobaSi.  
 

 

3.3. urelso transporti. saavtomobilo transportis 
 moZravi Semadgenloba 

             urelso transportis ZiriTad saxeobebs ganekuTvneba 
saavtomobilo da satraqtoro transporti. urelso transportis 
upiratesobaa – SedarebiT mcire kapitaluri dabandebebi, umniSvnelo xarjebi 
datvirTva-daclis samuSaoebze, samSeneblo tvirTebis gamoyenebis adgilas 
maTi uSualod da dasaxul dros miwodeba. avtomobili gadaadgildeba 
maRali grZivi qanobisa da  mcire radiusis mosaxvevian gzebze. 
 
 

       
 
 

nax. 3.1. samSeneblo tvirTebis gadasazidi satransporto saSualebebi 
a – TviTsacleli;   b – avtomatarebeli TviTsacleli misabmeliT; g – gazrdili 

tevadobis TviTsaclelebi: d - avtoduRabsazidi; e - avtobetonsazidi;  
v – bitummzidi; z – bortiani avtomobili aguris gadasazidad; T – filebsazidi;  

i – koWebsazidi; k – panelsazidi; l – wamwesazidi; m – santeqkabinebsazidi 
 
samSeneblo tvirTebis gadasazidi saavtomobilo transportis ZiriTadi 

saxeobebi mocemulia 3.1 nax-ze.  
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3.4. samSeneblo tvirTis datvirTva-dacla 

      samSeneblo tvirTebis datvirTva-daclis procesi amJamad mTlianad 
meqanizebulia da muSaobis principis mixedviT iyofa or jgufad: 
satransporto saSualebebisgan damoukideblad momuSave da meqanizmebi, 
romlebic warmoadgens transportis konstruqciul nawils. pirvels 
miekuTvneba: amweebi, satvirTvelebi, gadasaadgilebeli lenturi konveierebi, 
pnevmodamclelebi da sxva. meore jgufSi Sedis: avtomobilebi-
TviTsaclelebi, satransporto saSualebebi TviTsacleli platformebiT, 
TviTdaclisa da datvirTvis avtonomiuri saSualebebi. 
     satvirTvelebi (nax. 3.2) farTod gamoiyeneba mSeneblobaSi Tavisi 
mobilurobisa da universalurobis gamo. maTi saSualebiT sruldeba 
datvirTva-daclis samuSaoebis mniSvnelovani nawili. arsebobs  erTCamCiani 
da mravalCamCiani satvirTvelebi, aseve avtosatvirTvelebi. 
     erTCamCiani TviTmavali satvirTvelebi aRWurvilia CamCiT fxvieri da 
wvrili masalebis datvirTva-daclisTvis. aqvs Canglisebri amosadebi, yba 
CamWerebi, buldozeris dana, gamfxviereblebi, ukuniCbiani CamCa da iyeneben  
tvirTis datvirTva-daclisaTvis mcire manZilebze, asawev-satransporto 
meqanizmebamde misatanad, betonisa da duRabis kvanZebis bunkerebis 
Sesavsebad, sxvadasxva damxmare samuSaoebisaTvis. 
     mravalCamCiani satvirTvelebi (uwyveti moqmedebis meqanizmebi) 
gamoiyeneba fxvieri da wvrili masalis CasatvirTad avtoTviTsaclelebSi da 
sxva satransporto saSualebebSi. igi TviTmavali manqanaa, romlis CarCoze 
damagrebulia mxapavi meqanizmi. 
     avtosatvirTvelebis samuSao organos warmoadgens teleskopuri amwevi 
Canglisebri sataci. sacvleli mowyobilobis saxiT aqvs amwis isari, CamCa, 
calobiTi tvirTebis damWerebi da sxv. farTod gamoiyeneba 
teleskopurisriani universaluri satvirTvelebi, romelTa saSualebiT 
SesaZlebelia fxvieri masalebisa da konteinerebis datvirTva, muSebis 
asawevi baqnis mowyoba. asawevi tvirTebis simaRle 3,2-4,5m-s aRwevs. awevis 
simaRlea 13m. teleskopuri satvirTvelebis gamoyeneba SeiZleba marTvadi 
lenturi konveieris saxiT Senobis RiobebSi tvirTis misawodeblad da 
gamosatanad.   

 
nax. 3.2. sxvadasxva daniSnulebis satvirTvelebi 

a – erTCamCiani ukana dacliT (datvirTvisa da daclis momentSi); b – erTCamCiani 
frontaluri gadasagdebi CamCiT; g – igive, ybiani CamCiT; d – mravalCamCiani  

e – avtosatvirTavi Cangluri damWeriT 1 – Snek-mkvebavi; 2 – CamCuri elevatori;  
3 – CarCo; 4 – CamtvirTavi arxi; 5 – Cangluri damWeri;  6 – teleskopuri amwevi 
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TviTsaclel satransporto saSualebebs TviTsaclelebis garda 

ganekuTvneba avtomanqanebi daclis avtonomiuri amwe mowyobilobiT (nax. 3.3). 
 

 
  

 nax. 3.3. avtomobilebis daclis avtonomiuri saSualebebi  
a – konsoluri amwe mowyobilobebiT; b – portalebiT; g – monorelsiT da 

telferiT; d – mosaxsneli Zara-konteineri 
 

       

  
 

  nax. 3.4. samSeneblo tvirTebis paketireba 
a – rulonuri masalebis; b – cilindruli tvirTebis; 1 – qveSi 

 
 

 
 

nax. 3.5. konteinerebi samSeneblo tvirTebis transportirebisaTvis 
a – universaluri; b – specialuri rulonuri masalebis gadasazidad;  

g – mosapirkeTebeli filebisaTvis; d – linoleumisaTvis; e – bitumis mastikisaTvis; 
v – nagavgamtaris elementebisaTvis 
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      samSeneblo moednebze wvrili masalebis da nakeTobebis masobrivma 
gamoyenebam aucilebeli gaxada paketireba (nax. 3.4) – gamsxvilebul 
erTeulebSi iseTi tvirTebis Camoyalibeba da Camagreba, romlebic 
uzrunvelyofs miwodebisas maTi mTlianobis dacvas da meqanizebuli 
datvirTva-daclis da dasawyobebis  saSualebas iZleva. amisTvis sargebloben 
– paketebiT, universaluri da gansazRvruli saxis tvirTebis gadasazidi 
specialuri konteinerebiT (nax. 3.5).  
 

magaliTi III.1  

tvirTis transportireba 

 
Tema: avtotransportis gaangariSeba. 
 
yoveldRiurad saWiroa aguris qarxnidan gadatanil iqnes 50 aTasi cali 

aguri  L = 12 km manZilze. 
aguris gadatana warmoebs qveSebis saSualebiT 4t tvirTamweobis ramdeni 

manqana unda gamoiyos, rom Sesruldes aRniSnuli samuSao, Tu transporti muSaobs 
2 cvlad? amocana gadawydes 2 variantad: 

1. qviSis tevadoba ucnobia; 
2. TiToeul qveSze gadasatanad Tavsdeba 200 cali aguri. 

 
amoxsna: 

aguris gadasazidad saWiro avtomanqanebis raodenoba ganisazRvreba 
formuliT: 

P
QN = , 

sadac Q  - erT dReSi gadasatani aguris masaa, Q =50×3,7=185 t; P  – erTi 

manqanis mwarmoeblobaa 1 dReSi. 
aguris raodenoba, romelic gadatanili unda iqnes erTi avtomanqaniT erTi 

dRis ganmavlobaSi or cvlaSi (16sT), ganisazRvreba formuliT: 

c

ss t
TqnqP =⋅=  , 

sadac qs aris  avtomanqanis sasargeblo tvirTamweoba; n  - ciklTa 

raodenoba, romelsac asrulebs erTi manqana erT dReSi (16sT); T  - manqanis 

muSaobis xangrZlivoba  or cvlaSi, sT16=T ;  ct - manqanis erTi sruli ciklis 

xangrZlivoba (qarxana-obieqti-qarxana). 
avtomanqanis tvirTamweobaa 4 t. 
 
1. Tu qveSebis tevadoba ucnobia, aRniSnul variants vwyvetT miaxloebiT. 
avtomanqanebiT tvirTis gadazidvis erTiani satarifo cnobaris safuZvelze 

aguris qviSebiT gadazidvis dros tvirTi me-2 klass miekuTvneba. amrigad, manqanis 

gamoyenebis koeficienti ,99.0...71.0=K  Cveni SemTxvevisaTvis viRebT ,8.0=K  maSin 

t. s 2.38.04 =⋅=q  

saS

c V
Lt 2

= + gd tt + , 

sadac dt  aris manqanis dayenebis  da dgomis dro datvirTvis qveS, wT;  gt - 

igive gantvirTvis qveS; L  - gadazidvis manZili, km; saSV -avtomanqanis moZraobis 

saSualo siCqare, km/sT. 
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aguris meqanikuri datvirTva-gantvirTvis dros qveSebze, rodesac 
avtomanqanis tvirTamweobaa 4 t, xolo qveSisa da aguris masa 1 t-mde, datvirTva-
gantvirTvis xangrZlivoba  

2.342.37.10 =×=+ gd tt wT, 

sadac 10.7 aris 1 t tvirTis datvirTva-gantvirTvis dro. moZraobis 

saSualo saangariSo siCqare ( saSV ) qalaqSi moZraobis dros aris 21km/sT an 2100/60 

= 350m/wT,  
maSin 

1022.34
350
120002

=+
⋅

=ct  wT. 

erT dReSi erTi avtomanqanis saangariSo mwarmoebluroba 

1.30
102
60162.3 =⋅⋅=P t. 

saWiro avtomanqanaTa ricxvi 

61.6
1.30

185
≈==N  manqana. 

amrigad, 6 avtomnaqanas SeuZlia dReSi gadazidos  

6.18066.30 =⋅  t an 8.48
7.3

180
=  aTasi cali. 

2. Tu qveSze eteva 200 cali aguri, maSin SesaZlebelia miRebuli iqnes 
amocanis ufro zusti gadawyveta. 

erTi qveSis masa agurianad (1000c - 3700kg), 760202007.3 =+×  kg (sadac 20 
kg erTi qveSis masaa). qveSebis raodenoba, romlebic gadaizideba erTdroulad 4 t 

tvirTamweobis avtomanqaniT, iqneba 5
760
4000

=  cali, an aguris raodenoba erT 

gadatanaze 10005200 =×  cali. 
amocanas vwyvetT iseve, rogorc wina SemTxvevaSi, mxolod meore variantSi 

miRebuli Sedegebi ufro zustia, saxeldobr, datvirTva-gadmotvirTvis dro 

7.40576.07.10 =××=+ gd tt  wT, 

avtomanqanis erTi ciklis xangrZlivoba Seadgens 

1097.40
350
120002

=+
⋅

=ct  wT, 

erTi avtomanqanis svlis raodenoba dReSi (2 cvlaSi) iqneba 

8.8
109

6016
=

⋅
=n  , 

viRebT 9 svlas, maSin erTi avtomanqanis mwarmoebloba iqneba 990.1 =×=P  

aTasi cali aguri, xolo saWiro avtomanqanaTa raodenoba 65.5
9
50

≈= . 

viRebT 6 avtomanqanas, romlebsac SeuZliaT gadazidon 4267 =×  aTasi 

cali aguri, an Tu aviRebT 7 avtomanqanas, SesaZlebelia 4977 =× aTasi cali 
aguris gadazidva. 
 

magaliTi III.2  

 
Tema: avtoTviTmclelebis saWiro raodenobis gansazRvra. 
 
ganisazRvros ЗИЛ-ММЗ-585 markis avtoTviTmclelebis saWiro raodenoba 

pirdapirCamCiani eqskavatoris – Э-652Б uwyveti muSaobisaTvis. eqskavatoris CamCis 

geometriuli tevadoba 3m5.0=q . grunti-Tixnari, moculobiTi masiT 700.1=γ t/m3, 

gruntis transportirebis manZili – 2km. 
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amoxsna: 

 
avtoTviTmclelebis saWiro raodenobis gansazRvrisaTvis unda vicodeT 

eqskavatoris CamCaSi moTavsebuli gruntis moculoba, masa; Zaris asavsebad CamCebis 
saWiro raodenoba, TviTmclelis ZaraSi moTavsebuli gruntis moculoba, 
TviTmclelebis datvirTvis xangrZlivoba. 

1. eqskavatoris CamCaSi moTavsebuli gruntis faqtiuri moculoba 

(CamCis gamoyenebis koeficientis gaTvaliswinebiT - 8.0=gK ) 

3m4.08.05.0 =⋅=V . 
CamCaSi moTavsebuli gruntis  masa 

 
68.07.14.0 =⋅=m  t. 

 
2.  CamCebis saWiro raodenoba avtoTviTmclelis Zaris asavsebad 

515.5
68.0
5.3

≈==n ,  

sadac 3.5 aris avtoTviTmclelis TvirTamweoba (avtoTviTmclelis saWiro 
tvirTamweoba ganisazRvreba SerCeul eqskavatorTan kompleqtSi muSaobisaTvis). 

 
3. TviTmclelis ZaraSi moTavsebuli gruntis moculoba 

.24.05 3
Zar m=⋅=V  

ЗИЛ-ММЗ-585  TviTmclelis AZaris moculoba tolia 2,4 m3. 
 

4. TviTmclelis datvirTvis xangrZlivoba 

2wTwmcd ==⋅=⋅= 120245tnT , 

 aq ct  - eqskavatoris erTi mTliani ciklis xangrZlivobaa wamebSi. 

 
5. TviTmclelebis saWiro raodenoba eqskavatoris uwyveti 

muSaobisaTvis  

1

321

TT
TTTTTT

N
+

+++++
=

d

gangard
, 

sadac dT  aris datvirTvis xangrZlivoba, wT; garT - TviTmclelis garbenis 

xangrZlivoba orive mimarTulebiT, 6.1060
23

222
=⋅

⋅
==

V
lTgar wT; ganT - gantvirTvis 

xangrZlivoba, wT; ,1T  2T , 3T  - TviTmclelis manevrirebis dro Sesabamisad 

datvirTvis, gantvirTvis da gzaSi moZraobisas, wT. 
 

74.6
4.02

2.16.04.06.06.100.2
≈=

+
+++++

=N  TviTmcleli. 
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Tavi IV. gruntebis damuSaveba 
(miwis samuSaoebi) 

 
4.1. ZiriTadi cnebebi 

   nebismieri Senoba-nagebobebis agebisas sruldeba miwis samuSaoebi, 
romelTa moculoba rogorc RirebulebiT, aseve SromatevadobiT didia, 
magaliTad, samrewvelo mSeneblobaSi isini Seadgens daaxloebiT 
Rirebulebis 15%-s da Sromatevadobis 18–20%-s saerTo samSeneblo 
moculobidan.  

miwis samuSaoebs miekuTvneba: qvabulebisa da tranSeebis amoTxra, 
drenaJebis mowyoba, SenobisqveSa fuZeebis gamagreba, saZirkvlebis amoyvana 
da gruntis ukuCayra.  

   
 

4.2. gruntis damuSavebis procesebis Semadgenloba 

gruntebis gadamuSavebisas warmoqmnili procesebi SeiZleba daiyos sam 
jgufad: ZiriTadi, mosamzadebeli da damxmare. 

ZiriTadi procesebi– gruntebis damuSaveba qvabulebSi, yrilebSi 
gruntebis Calageba (Cawyoba), CatvirTva da gadaadgileba samSeneblo 
moednis farglebSi, gruntis transportireba moednis gareT, gruntis 
fenebad gaSla da datkepna, gruntis gafxviereba, gruntis ukuCayra.  

ZiriTad procesebs SeiZleba win uZRodes mosamzadebeli procesebi: 
gruntis wylebis donis daweva, filtraciis sawinaaRmdego fardebisa da 
ekranebis mowyoba, gruntebis gamagreba, miwis nagebobebis dakvalva 
adgilze, qvabulebisa da tranSeebis kedlebis droebiTi gamagreba, 
misasvleli gzebis gayvana.  

miwis samuSaoebis Sesasruleblad gamoiyeneba sxvadasxva tipis 
manqanebi – eqskavatorebi, buldozerebi, skreperebi, hidromonitorebi, 
asafeTqebeli teqnika. meqanizaciis done miwis samuSaoebis Sesrulebisas 98 
%-s aRwevs. 

mcire doziT SeiZleba gamoyenebul iqnes xeliT Sroma (qvabulebisa 
da tranSeebis fskeris mosworeba, ferdobebis Rrmulebis amovseba). unda 
gvaxsovdes, rom xeliT Sromis mwarmoebloba 20_30-jer naklebia 
meqanizebulTan SedarebiT. 

 

4.3. gruntebis samSeneblo Tvisebebi 

ganarCeven Semdegi saxis gruntebs: qviSa, qviSnari, Tixnari, Tixa, 
liosi, liosisebri grunti, torfi, RorRi, mcenareuli grunti, kldovani 
da mtkice gruntebi. 

qviSovani gruntebi  fxvieria, mSral mdgomareobaSi ar axasiaTebs 
plastikuroba, wyalgamtaria, wylis modinebis garkveuli siCqaris zemoT 
gamoirecxeba.  

Tixovani gruntebisaTvis damaxasiaTebelia plastikuroba da 
SeWiduloba, wylis STanTqma da gajirjveba. tenian mdgomareobaSi Tixa 
xdeba plastikuri da TiTqmis wyalgaumtari. tenianobis matebiT TixaSi 
nawilakebs Soris kavSiri sustdeba da igi advilad gamoirecxeba gamdinare 
wyliT.  

Tixnarebs da qviSnarebs plastikuroba da SeWiduloba Tixaze naklebi 
aqvs. Tixnarebidan gansakuTrebiT gamoirCeva liosebi, romlebic mSral 
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mdgomareobaSi sakmaod mtkicea, wyalTan Sexebisas advilad iTvisebs mas, 
mkveTrad iklebs moculobaSi, akldeba amtanunarianoba da jdenadi xdeba. 

gruntis tenianoba  xasiaTdeba gruntSi arsebuli wylis masis 
SefardebiT gruntis myari nawilakebis masasTan. am maxasiaTeblebiT 

gruntebs ganarCeven mSral (dabaltenian) 5%-mde, tenian 30% da svel >30% 
gruntebad. gruntSi arsebul Tavisufal wyals, gruntis wylebs uwodeben. 

gruntebis filtraciis koeficienti damokidebulia forovnebaze, igi 
sxvadasxvaa sxvadasxva gruntebisaTvis. gruntis wylebis moZraobis siCqare 
(m/dR) aris filtraciis koeficienti. filtraciis koeficienti m/dR 

sxvadasxva gruntebisaTvis: Tixa – 0; Tixnarebi - <0,05; wvrilmarcvlovani 
qviSa – 1...5; RorRi – 50...150 m/dR. 

gruntis simkvrive aris 1 m3 gruntis masa bunebriv pirobebSi. gruntis 
maxasiaTeblis codna saWiroa  samSeneblo manqanebis mwarmoeblobis 
dasadgenad. gruntebis simkvrive did diapazonSi icvleba da Seadgens 0,6 
t/m3 lamisaTvis, 2,6...3,3 t/m3 kldovani gruntebisaTvis.  

gruntebis SeWiduloba xasiaTdeba Zvraze sawyisi winaaRmdegobiT. 
damokidebulia gruntis saxeobasa da tenianobaze. magaliTad, qviSovani 
gruntebisaTvis igi Seadgens 0,03...0,05 mpa, xolo TixovanebisaTvis 0,03...0,3 
mpa-s. 

fxvieradoba. grunti bunebrivi mdgomareobis darRvevis Sedegad 
fxvierdeba da imatebs moculobaSi. am movlenas axasiaTebs pirveladi 
gafxvierebis koeficienti, romelic warmoadgens gafxvierebuli gruntis 
moculobis fardobas moculobasTan _ bunebriv pirobebSi. es sidide 
sxvadasxvaa sxvadasxva gruntebisaTvis. gafxvierebuli grunti, rogorc ar 
unda vtkepnoT, ver davubrunebT pirvandel (bunebriv) moculobas. am 
movlenas axasiaTeben narCeni gafxvierebis koeficientiT. 
TvalsaCinoebisaTvis movitanoT cxrili 4.1, romelSic mocemulia am 
koeficientebis mniSvnelobebi. 

 
cxrili  4.1 

sxvadasxva gruntebis gafxvierebis koeficientebi 

gafxvierebis koeficientebi 
gruntebi 

pirveladi narCeni 
Tixa 1.26...1,32 1,04...1,09 
Tixnari 1,14...1,28 1.02...1,05 
torfi 1,2...1,3 1,03...1,04 
qviSa da qviSnari 1,08...1,17 1,01...1,03 

 
 
webvadoba gruntisa gviCvenebs Tu rogor ewebeba teniani grunti 

sxvadasxva sxeulebs. webvadoba amcirebs miwasaTxreli manqanebisa da 
meqanizmebis mwarmoeblobas. 

ferdos daxriloba. usafrTxoebis teqnikis gaTvaliswinebiT, 
qvabulebisa da tranSeebis Txra vertikaluri kedlebiT, maTi gamagrebis 
gareSe, dasaSvebia mxolod Semdeg pirobebSi: qviSovan da xreSovan 
gruntebSi siRrmiT 1m; qviSnarebSi – 1,25m; TixnarebSi da TixebSi – 1,5m; 
gansakuTrebiT mkvriv arakldovan gruntebSi 2m-mde. ufro Rrma qvabulebisa 
da tranSeebisaTvis maT kedlebs ukeTdeba sxvadasxva daxrilobis ferdoebi. 
ferdoebis daxriloba ZiriTadad damokidebulia miwis nagebobebis 
siRrmeze, gruntis nawilakebis Siga xaxunis kuTxeze, SeWidulobis Siga 
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Zalebsa da wnevaze, romlebic gamowveulia zemoT mdebare fenebis masiT (ix. 
cxr. 4.2). 

 
cxrili  4.2 

ferdos dasaSvebi daxriloba 

ferdos daxriloba naTxaris 
siRrmisas gruntebi 

1,5m-mde 1,5-3m-mde 3-5m-mde 
nayari bunebrivi tenianobiT 1:0,25 1:1 1:1,25 
qviSovani da xreSovani teniani 1:0,5 1:1 1:1 
qviSnari 1:0,25 1;0,67 1:0,85 
Tixnari 1:0 1:0,5 1:0,75 
Tixa 1:0 1:0,25 1:0,5 
mSrali liosi 1:0 1;0,5 1:0,5 

 
 

 

4.4. mosamzadebeli procesebi miwis samuSaoebis 

warmoebisas 

miwis nagebobis dakvalva. qvabulis dakvalvas iwyeben ZiriTadi muSa 
RerZebis dataniT da damagrebiT, romlebic, rogorc wesi, emTxveva Senobis 
ZiriTad RerZebs. 

erTjeradi gamoyenebis RerZebis datana sruldeba Semdegnairad:  
gruntSi CaarWoben liTonis an xis solebs, romlebzec horizontalurad 
damagrebulia ficari. es yvelaferi keTdeba qvabulis zeda qimidan 2-3 m-is 
moSorebiT. am ficrebze gadaaqvT dakvalvis RerZebi. damagreba 
xorcieldeba lursmnebiT an CaxerxviT. RerZebi inomreba.  

saZirkvlebis an Senobis miwisqveSa nawilebis agebis Semdeg RerZebi 
gadaaqvT mis kedlebze.  

wyalqceva da gruntis wylebis donis daweva. nebismieri saxis 
miwis samuSaoebis Catarebisas, rodesac nagebobis siRrme gruntis wylebis 
doneze dablaa, saWiroa wylis donis daweva. 

Ria wyalqceva gamoiyeneba gamdinare wylis uSualo amotumbviT 
qvabulis an tranSeis fskeridan. qvabulSi an tranSeaSi Semosuli wyali, 
romelmac gamoJona ferdobidan, arxebiT da RarebiT warimarTeba 
zumfisaken (wyalmimRebi), saidanac mas amotumbaven diafragmuli da 
centridanuli tumboebiT. 

wylis donis daweva. am meTodis arsi Semdegia: qvabulis an tranSeis 
gverdiT akeTeben Wa-WaburRils (nax. 4.1), romlis siRrme miwis nagebobis 
fskerze dablaa da misgan amotumbaven wyals, nagebobis fskeri da ferdoebi 
mSrali rCeba.wylis donis xelovnuri daweva SeiZleba aseve efeqturad 
ganxorcieldes nemsfiltrebiT da eleqtroosmosiT. 
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nax. 4.1 WaburRilis sqema. 
1- tumbos Zrava; 2- Semonakari;      

3- sveti filtri; 4- wylis amosatumbi 
mili;  5- tumbo 

 
 

 

                  
 

nax. 4.2.  wylis donis daweva nemsfiltrebiT 
a- wylis donis dawevis saerTo sqema; b- wylis donis dasawevad 
momzadebuli moedani. 1- nemsfiltri; 2- qvabuli; 3- wyaldawevis 

magistraluri qseli; 4- wylis donis depresiuli mrudi; 5- satumbi danadgari 
 

nemsfiltrebiT gruntis wylebis donis daweva. nemsfiltrebi 
warmoadgens foladis milebs, romlebsac boloebSi aqvs safiltravi 
rgolebi, xolo miwis zedapirze _ tumbo eleqtroZraviT. foladis milebs 
CaarWoben qvabulis perimetrze (nax. 4.2)  an tranSeis gaswvriv. 
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4.5. damxmare procesebi miwis samuSaoebis 

 warmoebisas 

Txrilebis kedlebis droebiTi gamagreba. Senoba-nagebobebis 
miwisqveSa nawilebis agebisas gansakuTrebuli moTxovnebi waeyeneba 
Txrilebis ferdoebsa da kedlebs. maTi gamagrebisa da mowyobis 
aucilebloba damokidebulia gruntebis hidrogeologiur pirobebsa da 
asagebi Senobis miwisqveSa konstruqciaze. 

ufro meti siRrmisas, Camongrevis Tavidan asacileblad Txrilebis 
kedlebs ukeTdeba ferdoebi. ferdoebis mowyoba ki iwvevs miwis samuSaoTa 
moculobebis gazrdas. 

 

 
 

nax. 4.3. Txrilebis kedlebis gamagrebis meTodebi 
a - misabjeniani; b - ankeruli; g - konsoluri; d - “kedeli gruntSi”; 
e - sxvadasxva tipis SpuntebiT; v - gambjeni horizontaluri farebiT;      
      T - inventaruli CarCovani gambjeni; i - inventaruli farebi: 

1 - uwyveti fari; 2 - miwis Casayreli fena; 3 - xis dgari; 4 - ganmbjeni; 5 - mimbjeni; 
6 - soli ankeri; 7 - Txrilis fskeri; 8 - ankeris Wimi; 9 - fari; 10 - milovani 
gambjeni CarCo; 11 - foladis Spuntis tipebi; 12  - quro; 13 - Spuntis kedeli;  

14 - nateni ximinji; 15 - igive, milSi; 16 - liTonis gambjeni; 17 - gambjeni CarCos 
dgari; 18,19 - gambjenis Siga da gare milebi 

 
am zedmeti moculobebis Sesamcireblad Txrilebs ukeTdeba 

sxvadasxva konstruqciis vertikaluri kedlebi (nax. 4.3). 
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4.6. gruntebis damuSavebis meqanizebuli meTodebi 

samSeneblo moednis miwis samuSaoebis warmoeba ZiriTadad Sedgeba 
sami procesisagan: qvabulis damuSaveba, gruntis transportireba da yrilis 
mowyoba. maT Soris ZiriTadia qvabulis damuSaveba. qvabulebs sami ZiriTadi 
meTodiT amuSaveben: WriT, gamorecxviT da afeTqebiT. WriT gruntebis 
damuSavebisas gamoiyeneba miwasaTxreli, miwasaTxreli satransporto da 
miwasaTxreli momsworebeli manqanebi. 

miwasaTxreli manqanebi – eqskavatori da arxmWreli grunts Wris 
CamCis daniT da yris iqve, an satransporto saSualebis bunkerSi. 

miwasaTxreli satransporto manqanebi – skreperi da buldozeri Wris 
da gadaaadgilebs grunts yrilis Sesaqmnelad. es manqanebi iZleva miwis 
samuSaoebis sruli meqanizaciis saSualebas. 

miwasaTxreli momsworebeli (momSandakebeli) manqanebi, misabmeliani 
da TviTmavali greiderebi da buldozerebi gamoiyeneba gruntis moWrisa da 
moSandakebisTvis. gamorecxvisTvis gamoiyeneba hidromonitorebi da 
miwasawovi danadgarebi. 

miwis samuSaoebisaTvis gamoyenebuli manqanebi SeiZleba davyoT Semdeg 
jgufebad: 

- eqskavatorebi; 
- miwasaTxreli satransporto manqanebi; 
- satvirTvelebi; 
- gruntis satkepni manqanebi; 
- gayinuli gruntebis damamuSavebeli manqanebi da mowyobilobebi; 
- mosamzadebeli samuSaoebisTvis saWiro manqanebi; 
- WaburRilebis saTxreli manqana-mowyobilobebi; 
- gruntebis hidromeqanikuri damuSavebisTvis saWiro manqanebi; 
- gruntebis transportirebisTvis saWiro manqanebi. 
gruntebis damuSaveba erTCamCiani eqskavatorebiT. eqskavatori miwis 

mWreli manqanaa, romelic muSaobs cikluri principiT. misi ZiriTadi da 
teqnologiuri maxasiaTeblebia: CamCis tevadoba m3, Wris siRrme (simaRle), 
Wris maqsimaluri radiusi, CatvirTvis simaRle. mSeneblobaSi gamoiyeneba 
eqskavatorebi 0.15...4 m3 CamCis tevadobiT. amaTgan yvelaze gavrcelebulia 
0,65 da 1 m3 CamCis tevadobis eqskavatorebi (nax. 4.4). 

 

 
 

nax. 4.4. Tanamedrove tipis eqskavatorebi 
 

Tanamedrove eqskavatorebi  universaluri manqanebia. am manqanebis 
kompleqtSi SeiZleba iyves aTamde sxvadasxva samuSaoebis Sesasrulebeli 
mowyobiloba, romlebic kidev ufro afarToebs misi gamoyenebis ares. 

samSeneblo  eqskavatorebi aris pnevmo da muxluxa svlaze. maTi 
ZiriTadi muSa elementebia pirdapiri da Sebrunebuli CamCa, draglaini, 
greiferi (nax. 4.5). 

erTCamCiani eqskavatori cikluri moqmedebis manqanaa. erTi samuSao 
operaciis Sesasruleblad man unda Seasrulos ramdenime samuSao cikli: 
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- gruntis moWra da CamCis Sevseba; 
- CamCis aweva; 
- Semobruneba CasatvirTad (gruntis dasayrelad); 
- CamCidan gruntis gadmoyra; 
- CamCis ukan mobruneba; 
- CamCis daSveba da misi miyvana Wris dasawyebad. 

eqskavatori gankuTvnilia qvabulis, rezervebisa da karierebis 
dasamuSaveblad, tranSeebis gasaWrelad gruntis Semdgomi dayriT gverdze 
an transportSi.  

pirdapirCamCiani eqskavatori gamoiyeneba iseTi adgilis 
dasamuSaveblad, sadac mosaWreli grunti ganlagebulia eqskavatoris 
dgomis donis zeviT, mosaWreli grunti ki umetes SemTxvevaSi iyreba 
transportSi. Tu aseT eqskavators viyenebT qvabulis dasamuSaveblad, maSin 
Casasvlelad unda gakeTdes 10...15% daxris pandusi. 
pirdapirCamCiani eqskavatoriT gruntis damuSavebas awarmoeben Subla da 
gverdiTi gavliT. Subla gavliT gruntis damuSavebisas eqskavatori 
gadaadgildeba win, xolo satransporto saSualeba mas sangrevSi miewodeba 
ukana svliT.   

          
nax. 4.5. hidravlikuri eqskavatorebis muSaobis sqema 

a - pirdapiri CamCiT; b - Sebrunebuli CamCiT; g - greiferuli sataciT; 
d - draglaini 

 
SebrunebulCamCiani eqskavatori (nax. 4.5,b) amuSavebs grunts dgomis 

doneze dabla. am eqskavatoriT damuSavebuli qvabulis siRrme 6m-mdea, 
xolo tranSea _ 7,5m. SebrunebulCamCiani eqskavatoris ciklis xangrZlivoba 
10...15%-ze metia, vidre pirdapirCamCianisa. 

greiferi (nax. 4.5,g) gamoiyeneba mxolod specifikur SemTxvevebSi, 
rodesac saWiroa viwro Rrma qvabulebis, tranSeebis, Webis amoTxra 
gruntis wylebis doneze dabla. greiferebi SeiZleba gamoyenebul iqnes 
karierebze (qviSa, xreSi) da sawyobebSi. 
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eqskavatori “draglaini” gamoiyeneba gruntis mosaWrelad dgomis 
donidan qvemoT (nax. 4.5,d) Rrma qvabulebisa da tranSeebis, ganieri 
yrilebis mosawyobad. draglainiT SeiZleba davamuSaoT grunti wylis qveS. 
muSaobis radiusia 10m, xolo Wris siRrme 12m. am eqskavatorebiT SeiZleba 
davamuSaoT rogorc rbili, ise mkvrivi da wyliani gruntebi. 

 
 

            
 

nax. 4.6. pirdapirCamCiani eqskavatorebis muSaobis sqema 
 a - viwro Subla sangrevi; b - normaluri siganis sangrevi;  

g - zigzaguri gavla; d - ganivi gavla.  
1 - TviTmcleli; 2 - eqskavatori 

 
gruntis damuSavebas am eqskavatoriT rogorc pirdapiri, aseve 

gverdiTi gavliT. SebrunebulCamCiani eqskavatoris muSaobis sqema 
mocemulia 4.7- nax -ze. 

minieqskavatorma bolo periodSi farTo gamoyeneba hpova. amis mizezia 
is, rom mas SeuZlia muSaoba SezRudul pirobebSi (mWidrod ganaSenianebul 
adgilebSi, sadac mZime eqskavatorebi ver gadaadgildeba, Senobebis SigniT 
da sxv). am eqskavatorebis masa icvleba 1,5...5 tonamde. maT SeuZliaT grunti 
daamuSaon 2,6...3,7m siRrmeze. 
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nax. 4.7. SebrunebulCamCiani eqskavatoriT qvabulis damuSavebis    
teqnologiuri sqema 

 1 - eqskavatori;  2 - TviTmcleli; 3 - sarye 

 
gruntis damuSaveba mravalCamCiani eqskavatorebiT. mravalCamCiani  

eqskavatorebis samuSao organo aris jaWvi, romelzec Tanabari 
intervalebiT dasmulia CamCebi, jaWvuri   eqskavatori, an borbali 
(rotori), romelzec aseve damagrebulia CamCebi (nax.9.8,a). rotoruli 
eqskavatori gamosaxulia 4.8,b naxazze. aseT eqskavatorebs SeuZliaT 
gaTxaron tranSeebi siRrmiT 3 metramde, ZiriTadad vertikaluri kedlebiT. 

 

                 a)                          b) 

                    
 
 

nax. 4.8. mravalCamCiani  eqskavatorebis mowyobis sqemebi 
1 - gamwevi manqana; 2 - domkrati;  3 - jaWvi; 4 - CamCebi; 5 - ganivi  transportiori;  

6 - rotori (borbali) 

 
miwasaTxreli-satransporto manqanebiT gruntebis damuSaveba. aseTi 

tipis manqanebs miekuTvneba: buldozerebi, mtvirTvelebi, skreperebi, 
greiderebi da greider-elevatorebi. am manqanebs SeuZlia Seasrulos 
ZiriTadi, damxmare da mosamzadebeli samuSaoebis umetesi nawili. 
buldozerebiTa da skreperebiT Sesrulebul samuSaoTa Rirebuleba 3...4-jer 
ufro naklebia, vidre erTCamCiani eqskavatorebiT. 
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buldozerebi asrulebs miwis samuSaoTa umetes nawils. misi ZiriTadi 
teqnikuri parametrebia – sabazo manqanis simZlavre da masa; teqnologiuri 
parametria – Wris sigane. 

buldozerebis teqnologiuri SesaZleblobebi kidev ufro gaizarda, 
rodesac igi aRiWurva sacvleli mowyobilobebiT, mafxvierebliT, 
buCqsaWreliT, amomZirkvaviT, mbiZgaviT da sxv. 4.9 nax-ze mocemulia 
Tanamedrove buldozeris sqema. 

 
 

 
 
 

nax. 4.9. buldozeris principuli sqema 
 
buldozerebis saSualebiT SeiZleba rogorc mosamzadebeli, damxmare, 

aseve ZiriTadi samuSaoebis Catareba: 
- Zirkvebis da buCqebis amoZirkva; 
- gruntis mcenareuli Sris moWra da gadaadgileba; 
- gruntis gzebis mowyoba da moWrili miwis Senaxva; 
- miwis nagebobebis mowyoba da mopirkeTeba; 
- sadrenaJo arxebis gayvana; 
- gruntis damuSaveba da dasawyobeba; 
- dasayreli gruntis fenebad daSla; 
- Znelad dasamuSavebeli gruntebis gafxviereba; 
- gruntebis ukuCayra. 

buldozerebi gamoiyeneba gruntis gadasaadgileblad 100 m-mde.   
    miwis nagebobebis ubeebSi gruntis ukuCayra xorcieldeba nagebobis 
mimarT paraleluri da perpendikularuli gavliT (nax. 4.10). 



 29  

                      
nax. 4.10. gruntis ukuCayris teqnologiuri sqema 

1,2 - eqskavatori; 3,4 - buldozeri; 5 - vibrofila;  6 - TviTmcleli; 
 7 -  datkepna;  8 - Senobis miwisqveSa nawili 

    
skreperi aris maRalmwarmoebluri cikluri moqmedebis miwasaTxreli 

satransporto manqana, romelic Wris, gadaaqvs, yris da nawilobriv tkepnis 
kidec (nax. 4.11).  

         
 

nax. 4.11. skreperis muSaobis sqemebi 
a - saerTo xedi; b - gruntis aReba; g - transportireba; d - fenebad dayra, 

mosworebiT; 1 - meqanizmis ukana moZravi kedeli; 2 - skreperis CamCi; 3 - gruntis 
Wris procesi;  4 - gamwevi manqana; 5 - gruntiT Sevsebuli  skreperis wina 

daxuruli kedeli; 6 - danis pozicia transportirebisas; 7 - meqanizmis moZravi 
kedeli sruli gantvirTvisas; 8 - mocemuli sisqis Sris dayra; 9 - nayaris sisqe 

 
    skreperis muSaoba xorcieldeba Semdegi sqemiT: gruntis aReba da 
CamCis Sevseba, datvirTuli skreperis gadaadgileba yrilisken; CamCis 
gantvirTva fenebad da nawilobrivi datkepna, carieli skreperis dabruneba 
sawyis poziciaSi. 
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4.7. gruntebis Semkvriveba  

   miwis nagebobebis simtkicisa da saimedoobisaTvis aucilebelia 
dayrili gruntis Semkvriveba. Semkvriveba saWiroa ara marto yrilebis 
mowyobisas, aramed gruntis ukuCayrisas. Semkvriveba xorcieldeba 
fenobrivad mowodebuli gruntis Sesabamisad. misi koeficienti 0,95...0,98 
optimaluria da uzrunvelyofs nagebobis mdgradobas. Semkvrivebisas 
mniSvneloba eniWeba gruntis tenianobas. qviSovani gruntebisTvis 
optimalurad miCneulia 8...12% tenianoba, xolo TixnarebisTvis _ 19...23%. 
mSral, cxel amindSi aucilebelia grunti Semkvrivebamde dasveldes 
(moirwyas). 

 gamoiyeneba gruntebis Semkvrivebis Semdegi meTodebi: tkepna, bekna da 
vibrireba. Tixnarebis da qviSnarebisTvis gamoiyeneba tkepnis meTodi, xolo 
qviSebisa da xreSovani gruntebisaTvis bekna da vibrireba. arsebobs Semdegi 
tipis manqanebi: statikuri qmedebis mtkepnavebi foladis gluvi, muStebiani 
da pnevmoTvlebiT. mbeknavi manqanebi valcebiT da vardnadi filebiT, 
mtkepnavi filebiT da vibrofilebiT. 

 
4.8. miwis samuSaoTa xarisxis kontroli 

       miwis samuSaoebis warmoebisas saWiroa sistematiuri kontroli. 
- Txrilebisa da yrilebis mdgomareoba sivrceSi (gegmaSi da 

simaRleze); 
- miwis nagebobebis geometriuli zomebi; 
- nagebobis fuZis qveSa gruntebis Tvisebebi; 
- gruntis Tvisebebi, romlebic gamoiyeneba nayari nagebobebisTvis; 
- dayrili gruntis xarisxi da ukan Cayrili gruntis tkepnis 

maxasiaTeblebi. 
moedanze Sesasrulebel sakontrolo samuSaoebs mudmivad atarebs 

inJiner-teqnikuri personali, esenia: miwis nagebobebis adgilmdebareoba 
gegmaze da misi zomebi; niSnulebi; ferdoebi da misi qanobebi da sxv. es 
samuSaoebi sruldeba geodeziuri xelsawyoebisa da martivi (Sveuli, 
metruli ruleti, Sablonebi, sazomi lartyebi da sxv) instrumentebisa .da 
samarjvebis gamoyenebiT. 
    rac Seexeba gruntis Tvisebebs, maTi Seswavla da gamocda 
xorcieldeba specialur laboratoriaSi. 

I donis muSa asrulebs: 
miwis nagebobebis dakvalvisas gruntSi arWobs liTonis arxis 

solebs, romelzec horizontalurad amagrebs ficars; foladis milebs 
arWobs qvabulis perimetrze an tranSeis gaswvriv; monawileobs ferdos 
vertikaluri kedlebis konstruqciebis agebaSi, miwis nagebobis ubeebSi 
gruntis ukuCayraSi, saWiroebis SemTxvevaSi avsebs gruntiT Seuvsebel  
ubeebs; cxel amindSi gruntis Semkvrivebisas asvelebs grunts. 

II da III donis muSa asrulebs: 
amotumbavs wyals qvabulis da tranSeis fskeridan tumboTi; 

xelmZRvanelobs nemsafiltrebis CarWobas qvabulis an tranSeis 
perimetrebSi; xelmZRvanelobs da monawileobas iRebs ferdos vertikaluri 
kedlebis mowyobaSi. 

garda amisa, III donis muSa monawileobas iRebs samuSaos xarisxis 
SemowmebaSi. 
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magaliTi IV.1  

miwis samuSaoebis warmoeba  

 
Tema: qvabulis moculobis gansazRvra. 
 
ganisazRvros marTkuTxa formis qvabulis moculoba, Tu misi zomebia 

41230 ××=×× hba m. miwis zedapiri da qvabulis fskeri horizontaluria. grunti-

qviSa, romlisTvisac 1:m=1:1 (nax.4.1). 
 

 
 

nax. 4.1. nulovanqanobiani qvabuli  
 
 

amoxsna: 
 

radganac moedans da qvabulis fskers gaaCnia nulovani qanobi, qvabulis 
moculoba SeiZleba ganisazRvros formuliT: 

 

6
hV = [ 111 )2()2( baabaa ++⋅+ ]  m3,  

sadac 

381423021 =⋅⋅+=⋅⋅+= mhaa m 

da 

=1b 20142122 =⋅⋅+=⋅⋅+ mhb m, 
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maSin 

6
hV = [ 20)30382(12)38302( ⋅+⋅+⋅+⋅ ] = 2197  m3,  

ubeebis moculoba 

2197=V _ 75743012 =⋅⋅ m3, 
 

xolo gafxvierebis koeficientis gaTvaliswinebiT qviSisaTvis 02.1=ngV   

da 76902.1757 =⋅=CasV m3 . gasatani gruntis moculoba 

 

145502.075743012 =⋅+⋅⋅=gV  m3. 

gruntis moculoba gafxvierebis koeficientis gaTvaliswinebiT 
 

( ) ( ) 164502.17571.17571.143012 =⋅−⋅−⋅⋅=V  m3. 

 

 
magaliTi IV.2 

 
Tema: Txrilis moculobis gansazRvra. 
 

ganisazRvros 150=l  m sigrZis Txrilis moculoba, Tu misi sigane fskeris 

doneze 5.1=a m, siRrme dasawyisSi 0.3=h m, Txrilis fskeris qanobi grZivi 

mimarTulebiT ,002.0=i  xolo miwis zedapirisa 008.0=i . Txrilis ferdoebis 

daxriloba 1:m=1:1.5 (nax.4.2). 
 

grZivi profili 
 

 
 

nax. 4.2. Txrili 
 

amoxsna: 
 

1. Txrilis boloSi siRrme toli iqneba 
 

 

5.105.10.325.11 =⋅⋅+=b m; 

m.1.2008.0150002.01500.32 =⋅−⋅+=h
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8.75.11.225.12 =⋅⋅+=b m. 

 
2. Txrilis moculoba ganisazRvreba vinkleris formuliT: 

( ) 3m,
62

2
1221 l

mhhFF
V ⋅⎥

⎦

⎤
⎢
⎣

⎡ ⋅−
−

+
=  

sadac 1F  - ganivi kveTis farTobia Txrilis dasawyisSi, m2; 2F  - ganivi 

kveTis farTobia Txrilis boloSi, m2:  

0.180.3
2

5.105.1
1 =⋅

+
=F m2; 

 

76.91.2
2

8.75.1
2 =⋅

+
=F  m2, 

maSin 

( ) .2052150
6

5.10.31.2
2

76.90.18 2
3m=⋅⎥

⎦

⎤
⎢
⎣

⎡ ⋅−
−

+
=V  

 
3. Txrilis moculoba SeiZleba ganisazRvros murzos formuliTac: 

( ) 3,m,
12

2
12

0 l
mhh

FV ⎥
⎦

⎤
⎢
⎣

⎡ −
+=  

sadac 0F  ganivi kveTis farTobia Txrilis Sua kveTSi, m 2 . 

siRrme Sua nawilSi:  

m,
2

21
0

hhh +
=  

 

m.55.2
2

1.20.3
0 =

+
=h  

 

,9.13
2

76.90.18
2

21
0

2m=
+

=
+

=
FFF  

 
maSin  

( ) .2267150
12

5.10.31.29.13
2

3m=⎥
⎦

⎤
⎢
⎣

⎡ ⋅−
+=V  

 
 

magaliTi IV.3  
 

Tema: wylis donis daweva nemsafiltrebiT. 
 

gasayvania 500=l m sigrZis Txrili gruntis wylis donis dabla. saWiroa 
daproeqtdes gruntis wylis donis daweva nemsafiltrebiT. Txrilis siRrme 

2.3=Txh m; Tsrilis sigane  fskeris doneze 7.1=b m; gruntis wylis done 0.5 m 

siRrmezea moednis zedapiridan.  grunti – qviSa, filtraciis koeficientiT 20=K  

m/dRe-RameSi. wyliani fenis simZlavre 8=H m (nax.4.3). 
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nax.4.3. wylis donis dawevis sqema 
 

amoxsna: 
 

nemsisebri filtrirebis  SerCevisaTvis unda ganisazRvros wylis modineba 
Txrilis 1 grZiv metrze: 

( )
RameSi-dRem3 /,

2
1

2

R
hHKq −

=∑ , 

sadac K  aris gruntis filtraciis koeficienti, RameSi;-m/dRe20=K  H _ 

wyliani fenis simZlavre, H =8 m; −1h wylis fenis sisqe wyalamoRvrisas, m; 

−R nemsfiltris gavlenis radiusi, m. 

m,
μ

KtHR 3
=  

sadac t  aris amotumbvis saangariSo xangrZlivoba da miiReba 5...2=t  dRe-

Rame (miviRoT 2=t  dRe-Rame); μ  - wyalgacemis koeficienti, miiReba 25.0...15.0=μ  

(miviRoT )2.0=μ . 

m.

m;

1

Tx

3.47.38
7.30.15.02.30.1

2

32

=−=−=

=+−=+−=

hHh
hhh

 

nemsafiltris gavlenis radiusi 

m.66
22.0

82203
≈

⋅⋅⋅
=R  

wylis modineba Txrilis 1 grZiv metrze 
 

( )∑ =
−

= RameSi.-dRem3 /8.13
66

3.4820 22

q  

 
WaburRilebs Soris manZili, normebis mixedviT, miiReba 1. . . 3 m (miviRoT 

5.1=l m). wylis donis dawevisaTvis SerCeulia nemsafiltrebis danadgari ЛИУ-2, 
kompleqti Sedgeba 24=n  filtrisagan. danadgaris mwarmoebluroba – 720 m3 / dRe-
RameSi. 

vinaidan, nemsafiltrebs Soris  manZili 5.1=l m, ubnis sigrZe, romelsac 
emsaxureba kompleqti, iqneba 

m.komp. 365.124 =⋅=⋅= lnl  

wylis saerTo modineba ubanze 
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∑ =⋅=⋅= RameSi-dRem3
komp. /497368.13lqQ , 

es akmayofilebs pirobebs, vinaidan danadgaris mwarmoebluroba 

720>497 RameSi-dRem3 / . ubnebis saerTo raodenoba Txrilis mTel sigrZeze: 

14
36
500

==
komp.

Tx.

l
l

 

 
 

magaliTi IV.4  
 

Tema: buldozeris saeqspluatacio mwarmoeblurobis gansazRvra. 
 
ganisazRvros Д–444А markis buldozeris saeqspluatacio mwarmoebluroba 

teritoriis moSandakebisas. gruntis gadaadgilebis manZili 40=l m; grunti-

Tixnari ( 3
g t/m75.1=γ ); cvlis xangrZlivoba T =8.0 sT. 

 
amoxsna: 

 
buldozeris saeqspluatacio mwarmoebluroba ganisazRvreba formuliT: 
 

П cvla,m

VV

3

c

d

d

d

siC

dr

e /
60

ll
TT

KaqT

l +++

⋅⋅⋅⋅
=  

 

sadac T  aris cvlis xangrZlivoba, sT; q - Trevis prizmis moculoba mkvriv 

mdgomareobaSi, 3m ; a - koeficienti, romelic iTvaliswinebs gruntis danakargebs 

gadaadgilebis procesSi ( la 005.01−= ); drK - drois mixedviT buldozeris 

gamoyenebis koeficienti, drK =0.8; lT  - gruntis aRebis (akrefis) xangrZlivoba, wT; 

siCT - dro, romelic ixarjeba siCqareebis gadarTvaze, wT; dl , dl - buldozeris 

gadaadgilebis manZili datvirTul da gantvirTul mdgomareobaSi, m; dV , cV - 

buldozeris moZraobis siCqareebi Sesabamisad datvirTul da gantvirTul 

mdgomareobaSi, m/wT; l - gruntis gadaadgilebis manZili.  
SevitanT ra monacemebs zemoaRniSnul formulebSi, miviRebT: 
 

;8.040005.01 =⋅−=a  

 

П cvla.m

7856

3
e /162

12.2
76.341

404067.023.0

8.089.0608
==

+++

⋅⋅⋅
=  
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Tavi V. saZirkvlebis mowyoba 
 

5.1. saerTo cnebebi 

       Senoba-nagebobebidan datvirTvebi gruntebs gadaecema saZirkvlebis 
saSualebiT. saZirkvlebis konstruqcia gruntis mzidunarianobaze  da 
moqmedi datvirTvebis sididezea damokidebuli. 
      dabalsarTuliani samrewvelo da samoqalaqo SenobebSi ZiriTadad  
ewyoba lenturi saZirkvlebi, romlebic mcire CaRrmavebis saZirkvlebs 
ganekuTvneba. lenturi saZirkvlebi gruntebs kedlebisa da svetebisagan 
miRebul datvirTvebs gadascems. gegmaSi maT aqvT grZivi an 
gadajvaredinebuli saxe. pirveli ewyoba kedlebis qveS, meore _ svetebis 
badis qveS. xSirad, mTliani saZirkvlebis nacvad ewyoba wertilovani 
saZirkvlebi svetebis qveS, romelTac kedlebidan datvirTva rand-koWebis 
saSualebiT gadaecema. 
      mzidi kedlebis urTierTsiaxlovisa da lenturi saZirkvlebis 
CaRrmavebis gamo aucilebelia qvabulis damuSaveba mTeli Senobis qveS.        
Senobebis sarTulianobis zrdasTan erTad, matulobs datvirTvebi 
saZirkvelze, romlis mzidunarianobis gazrda SeiZleba konstruqciuli 
gadawyvetiT an ximinjovani saZirkvlebis mowyobiT. Cveulebriv, lentur da 
wertilovan saZirkvlebTan SedarebiT, ximinjovani saZirkvlebis mowyobisas 
70-75%-iT mcirdeba miwis samuSaoebis moculoba, 25-30%-iT betonis xarji, 1,5-
2-jer samuSaoTa xangrZlivoba da Sromatevadoba. 
      maRlivi SenobebisaTvis, susti da araTanabari mzidi unaris mqone 
gruntebis SemTxvevaSi ewyoba monoliTuri fila (mTliani saZirkveli).  
 

  

     5.2. lenturi saZirkvlebis mowyoba 

       monoliTuri lenturi saZirkvlebi. Senoba-nagebobebis kedlebis qveS 
lenturi saZirkvlebi ewyoba monoliTuri betonisagan an asawyobi 
blokebisagan. monoliTuri lenturi saZirkveli Sedgeba qveda 
daarmaturebuli fuZisa da naklebaddaarmaturebuli an aradaarmaturebuli 
saZirkvlis kedlisagan. 
       monoliTuri rkinabetonis saZirkvlebisa da kedlebis agebis procesi 
moicavs saZirkvlis RerZebis dakvalvas, yalibebis mowyobas, armaturis 
Cawyobas da dabetonebas. yalibi SeirCeva dasabetonebeli konstruqciis 
saxisa da ganmeorebadobis mixedviT. mcire moculobis saZirkvlebis 
mravaljeradi ganmeorebadobisas gamoiyeneba liTonis inventaruli 
gasaxsneli, gauxsnadi da transformirebadi blok-yalibebi, romlis zoma da 
forma specialuri mowyobilobebiT icvleba. iyeneben agreTve wvril da 
msxvilfarian yalibebs da yalibebs sivrciTi blokebisagan. 
     armaturis montaJi xdeba gamsxvilebuli elementebisagan – badeebisa da 
sivrciTi karkasebis saxiT, romelTac alageben yalibis damontaJebamde. 
     mudmivi ganivi kveTis  2-2,5 m simaRlis lenturi saZirkvlebis  yalibis 
farebi ewyoba vertikalurad, erTmaneTze saketebiT gadabmiT. 2,5m-ze meti 
simaRlis yalibis konstruqcia teqnologiur gadawyvetas moiTxovs.   
     betonis Cadebamde mzaddeba gruntis fuZe. fxvieri, organuli da sxva 
msgavsi gruntebi unda iqnes mocilebuli. amoTxrili adgilebi  ifareba da 
itkepneba qviSiT an RorRiT. rkinabetonis saZirkvlebis monoliTurobis 
misaRwevad dabetoneba uwyvet ciklad unda mimdinareobdes. betoni igeba 20-
50sm sisqis fenebad,  yoveli  wina fenis SeWidulobis dawyebamde. 
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     saZirkvlebis dabetoneba xdeba erT, or an sam etapad (nax. 5.1). miwisqveSa 
nawilis kedlebis dabetoneba damokidebulia mis sisqesa da simaRleze, aseve 
yalibis saxeze. dasaSlel-gadasadgmeli farisebri yalibi ewyoba orive 
mxridan – jer erT mxares kedlis mTel simaRleze, xolo armaturis 
Cawyobis Semdeg – meore  mxares. didi simaRlisa da sisqis kedlebSi meore 
mxaris yalibi dabetonebis procesSi iarusebad ewyoba. Tu yalibi kedlis 
mTel simaRles moicavs, maSin yalibSi keTdeba nakveTuri betonis narevis 
misawodeblad. 0,5m meti sisqis kedlebis mTel simaRleze yalibebis 
mowyobisas, betonis narevi zemodan ideba vibroxorTumebiT.  

kedlebis dabetoneba xdeba 400-600mm simaRlis iarusebad, yalibebis 
amave simaRleze wazrdiT. dasaSlel-gadasadgmeli yalibebiT 3 metramde 
kedlebis dabetoneba uwyvetad mimdinareobs. saWiroa Sesveneba betonis 
narevSi Seklebisa da am Seklebisagan mosalodneli bzarebis Tavidan 
asacileblad. 20m da meti sigrZis kedlebi dabetonebisas 7-10m ubnebad iyofa 
da maT Soris ewyoba gamyofi tixrebi. 
     asawyobi lenturi saZirkvlebi Sedgeba asawyobi daarmaturebuli Zirisa 
da masze dasadgmeli sakedle blokisagan. rkinabetonis saZirkvlis fila – 
Ziri da betonis sakedle blokebi unificirebulia. nomenklaturis mixedviT, 
igi iyofa oTx jgufad, romlebic gansxvavdeba maTze moqmedi datvirTvis 
mixedviT. nagebobebis simtkicis asamaRleblad, sust gruntebSi mosalodneli 
jdomis asacileblad da antiseismiuri RonisZiebebis gasatareblad asawyobi 
saZirkvlebis gaZliereba xdeba daarmaturebuli nakerebiT an rkinabetonis 
sartyliT, romelic ewyoba Senobis mTel perimetrze saZirkvlis Ziris an 
saZirkvlis sakedle blokis Tavze. 
 

 
 
 

nax. 5.1. lenturi saZirkvlebis dabetoneba 
a – svetovani, betonis narevis uwyveti miwodebisas; b – igive safexurovani 

dabetonebisas; g – safexurovani, vibroxorTumiT dabetonebisas;                   
d – saZirkvlis konstruqciuli gadawyveta; 1 – saZirkvlis yalibi; 2 – badia betonis 

nareviT; 3 – samuSao moedani; 4 – vibratori; 5 – betoni; 6 – xorTumis rgoli;  
7 – grZivi daarmatureba; 8 – ganivi armatura; 9 -  betonis momzadeba;            

 10 – datkepnili grunti; 11 – asakravi hidroizolacia 
 

     qviSovan gruntze saZirkvlis blokebis dadgma xdeba uSualod 
mosworebul fuZeze, sxva gruntebis SemTxvevaSi – 10sm sisqis qviSian 
baliSebze. qviSovani fuZis sigrZe da sigane saZirkvlis zomaze 20-30 sm-iT 
meti unda iyos, raTa blokebi ar iyos gamoSverili qviSis baliSidan. 
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     saZirkvlis blokebis montaJi proeqtis mixedviT mimdinareobs (nax. 5.2), 
raTa uzrunvelyofil iqnes wyalsadenis, kanalizaciisa da sxva 
sakomunikacio SeWrebis mowyoba. montaJis dawyebamde Suqura blokebi idgmeba 
Senobis kuTxeebSi da kedlebis gadakveTis adgilebSi. blokebi miewodeba 
amweebiT. saproeqto mdgomareobidan umniSvnelo gadaxrebi swordeba daWimul 
sabelebze blokis samontaJo lomiT gadaadgilebiT. am dros ar unda moxdes  
fuZis zedapiris darRveva. sabelebi ixsneba mxolod blokis  swor 
mdgomareobaSi miyvanis Semdeg.  
 

      
 

nax. 5.2. asawyobi lenturi saZirkvlebis montaJi 
1 – saZirkvlis bloki; 2 – kedlis bloki; 3 – qviSovani momzadeba; 4 – armaturis 
sartyeli; 5 – duRabis sagebi; 6 – pirapirebis Sevseba betoniT;   7 – blokis Cabma 

 
svetebis qveS saZirkvlebis montaJisas mowmdeba blokebis dadgmis 

siswore ZiriTadi RerZebis mimarT. blokebis mdgomareoba simaRleSi 
mowmdeba niveliriT. Wiqisebr saZirkvlis blokebSi amowmeben Wiqis Ziris 
niSnuls, sxva blokebis SemTxvevaSi  ki _ zedapiris niSnuls. 
     sardafis kedlebis montaJi iwyeba saZirkvlis blokebis dayenebis 
sisworis Semowmebisa da hidroizolaciis mowyobis Semdeg. Tu proeqtSi ar 
aris miTiTebuli, maSin izolaciis saxiT ageben 2-3sm duRabis fenas, 
romelic daaqvT saZirkvlis mosufTavebul zedapirze. amavdroulad igi 
mosasworebeli fenis funqcias asrulebs. 
     samontaJo sqemis Sesabamisad saZirkvlebze aRniSnaven pirveli rigis 
(qveda rigi) sakedle blokebis mdgomareobas. montaJi iwyeba Suqura 
(mimmarTveli) blokebis dayenebiT kuTxeebSi da kedlebis gadakveTis 
adgilebSi, erTmaneTisagan 20-30 m dacilebiT. Sualedur blokebs amontaJeben 
maT Soris daWimuli zonaris gaswvriv. blokebi idgmeba duRabis sageb SreSi 
Catovebul wyvil solze an Suasadebze, romelTa meSveobiT icaven blokis 
vertikalobas. duRabis marka proeqtiT ganisazRvreba.  
 

 

5.3. monoliTuri filis mowyoba 

     monoliTuri fila ewyoba rkinabetonisagan. konstruqciulad igi 
SeiZleba iyos: brtyeli (saWiroebisas svetqveSa Wiqebis mowyobiT); brtyeli 
monoliTuri WiqebiT (nax. 5.3), wibovani  da kolofisebri kveTiT. 
    saZirkvlis filebis daarmatureba xdeba SeduRebuli badeebiT or an met 
fenad. armaturis karkasebiT. 
    masiuri saZirkvlis filebs abetoneben uxsnadi rkinabetonis da 
dasaSlel-gadasadgmeli yalibebiT. didi farTobis sayalibe panelebis, aseve 
armaturis karkasuli blokebis montaJi xdeba samontaJo amweebiT. yalibi da 
karkasi ise unda damagrdes, rom gauZlos manqana-meqanizmebis, muSebis, 
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inventaruli mowyobilobebis da betonis narevis teqnologiur datvirTvas. 
samuSaoTa dasawyebad momzadebuli yalibi aqtiT bardeba.  
    

 
 
 

nax. 5.3.  saZirkvlis filis mowyoba 
   1 – saZirkvlis filis sazRvari simaRleSi; 2 – grZivi armatura; 

 3 – igive, ganivi;  4 – asakravi hidroizolacia; 5 – betonis momzadeba;  
6 – gamkvrivebuli grunti 

 
didi farTobis filebs yofen dabetonebis zonebad. zonebis wiboebze 

awyoben xis an badisebr yalibs armaturis gaWris gareSe.  

 
 

5.4. Casasobi ximinjebisa da Spuntebis  
konstruqciebi 

       
ximinjebi  iyofa:  
masalis mixedviT – liTonis, betonis, rkinabetonis, kombinirebuli, 

gruntis; 
      konstruqciis mixedviT – kvadratuli, marTkuTxa, mravalkuTxa, wriuli 
Ziris gafarToebiTa da mis gareSe, mTliani, Sedgenili, prizmuli, konusuri, 
xraxnuli, ximinj-svetebi da sxv.  
       mowyobis mixedviT – Cayursuli (nax. 5.4), qarxanaSi an adgilze 
damzadebuli, romelTa Casoba gruntSi sxvadasxva wesiT xdeba, da nateni, 
(nax. 5.5), romlebic ewyoba gruntSi (winaswari naburRis mowyobiT); 
      muSaobis xasiaTis mixedviT (fuZeze datvirTvis gadacemis xerxis 
mixedviT) – dgari (dayrdnobili), romlebic Senobidan miRebul datvirTvas 
gadascemen kldovan an praqtikulad SeukumSav grunts, da kiduli anu 
friqciuli (datvirTvis  gadacema xdeba ximinjis gverdiTa zedapirisa da 
gruntis xaxunis xarjze); 
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5.4. Cayursuli ximinjebis saxeebi 
 

      datvirTvis zemoqmedebis mixedviT – centraluri, vertikalurad 
moqmedi, eqscentruli da amomgdebi Zalis; 

 
 

 
 

5.5. nateni ximinjebis saxeebi 
 

      rkinabetonis ximinjebis daarmaturebis mixedviT  - daZabuli da 
dauZabavi grZivi armaturiT, ganivi daarmaturebiT an mis gareSe. 
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      ximinjis buCqi ramdenime erTmaneTis gverdiT ganTavsebuli ximinjia, 
datvirTvis erToblivad misaRebad;  

rostverki – SemakavSirebeli konstruqciaa da ximinjebs  zemodan 
aerTianebs erToblivi muSaobisaTvis. 
      rkinabetonis ximinjebis ganivi kveTi 20X20-dan 60X60sm-mdea, sigrZe 3-16m 
Cveulebrivi da winaswardaZabuli armaturiT.  winaswardaZabva saSualebas 
iZleva CveulebrivTan SedarebiT 15-20%-iT Semcirdes betonis xarji, xolo 
50-60%-iT _ liTonis xarji.  
 

5.5. ximinjebis Cayursva 

     samSeneblo industriis sawarmoebidan ximinjebi obieqtebs gruntSi 
Casayursad gamzadebuli miewodeba. gruntis maxasiaTeblebidan gamomdinare, 
arsebobs ximinjebis mowyobis ramdenime meTodi, maT Soris: dartymiTi, 
vibraciuli, CawnexiT, CaxraxniT, gamorecxviT, eleqtroosmosis da agreTve am 
meTodebis sxvadasxva kombinaciebi.  
     dartymiTi meTodi damokidebulia im dartymiTi energiis gamoyenebaze, 
romlis zemoqmedebis Sedegad ximinji wawvetebuli boloTi  esoba gruntSi. 
     ximinjis Tavze dartymiTi datvirTva sxvadasxva specialuri meqanizmebiT 
iqmneba: 
      orTqlhaeris uroebi, romlebic moqmedebas iwyebs uros dasartymel 
nawilze Seyursuli haeris an orTqlis uSualo zemoqmedebiT; 
      dizel-uroebi, romelTa muSaoba dafuZnebulia gazebis wvis energiis 
gadacemaze uros dasartymel nawilze; 
      vibroCamsobi – muSa organos rxeviTi moZraobis gadacema ximinjze 
(vibraciis gamoyeneba); 
      vibrouroebi – ximinjze vibraciuli da dartymiTi zemoqmedebebis 
SeTavseba; 
     milovan dizel-uroebSi uZravia qusliani cilindri, romelic  mTeli 
konstruqciis mimmarTvelia. dasartymeli nawilia moZravi dguSi, TaviT. 
narevi aldeba dguSis Tavis cilindris sferul Rrmulze dartymisas. 
     milovani tipis dizel-uroebis upiratesoba StangurTan SedarebiT isaa, 
rom dasartymeli nawilis Tanabari masis SemTxvevaSi aqvs gacilebiT meti (2-
3 jer) dartymis energia. erTmagi moqmedebis uroebisaTvis dartymaTa 
raodenoba 1wT-Si 45-100-s Seadgens, dasartymeli nawilis masa 2500kg-mdea. 
analogiurad ormagi moqmedebis uroebisaTvis dartymaTa raodenoba 1wT-Si 
300-mdea, dasartymeli nawilis masa 1200kg-mde. 

ximinjis saWiro mdgomareobamde misayvanad da uros Zalvis zustad 
vertikalurad gadasacemad iyeneben specialur mowyobilobas – urnals (nax. 
5.6).  

samoqalaqo da samrewvelo mSeneblobaSi yvelaze gavrcelebulia  6-10m 
sigrZis ximinjebi, romelTa Casoba xdeba TviTmavali ximinjCamsobi 
danadgarebiT. aseTi danadgarebi gamoirCeva kargi manevrirebiT, aqvs 
ximinjebis misaTrevi, saWiro simaRlemde asawevi da maTi vertikalur 
mdgomareobaSi gasasworebeli meqanikuri mowyobiloba. 

Casobis procesSi Sedis: ximinjis dayeneba saproeqto mdgomareobaSi, 
Tavsadebis Camocma, uros gaSveba da pirveli dartymebi 0,2-0,4m simaRlidan. 
yoveli dartymis Semdeg ximinji Cadis gruntSi garkveul siRrmeze, romelic 
TandaTan mcirdeba. dgeba momenti, rodesac yovel dartymas Seesabameba 
Cayursvis erTi da igive sidide, romelsac uwodeben – uars. uaris miRwevis 
SemTxvevaSi ximinji Casobilad iTvleba. 
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nax. 5.6.  ximinjsartymeli urnalebi 
a – xidura; b – universaluri; g – eqskavatoris bazaze; d – traqtorze;  

 e – avtomobilze;  
1 – kabina; 2 – urnalis anZa; 3 – xidi; 4 – liandagi;  
5 – ximinji; 6 – Tavsadebi blokiT; 7 – moZravi urika;  

8 – mbrunavi baqani; 9 – uro; 10 – sabazo manqana; 11 – isari;  
12 – ganbrjeni; 13 – hidrocilindri; 14 – gamosawevi meqanizmi;  

15 - isris amwevi da damxreli hidrocilindri;  
16 – ximinjebis amwevi meqanizmi;  

17 – moZravi CarCo 
 

            
 uari – ximinjis Casobis sididea erTmagi moqmedebis uroebis 

gansazRvruli raodenobis dartymis Semdeg an drois erTeulSi ormagi 
moqmedebis uroebis SemTxvevaSi. uars sazRvraven rogorc saSualo sidides 
urnalis aTi dartymidan an dartymis seriidan drois erTeulSi. 
      ximinjebis vibrirebiT Casoba xdeba vibraciuli meqanizmebis dinamikuri 
zemoqmedebiT (nax. 5.7). am dros Casasobad saWiro Zalva TiTqmis aTjer 
naklebia dartymiT CasobasTan SedarebiT. gruntis gamkvrivebis zona 
sxvadasxva gruntebisaTvis ximinjis 1,5-3 diametrs Seadgens.  
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nax. 5.7.  ximinjebis vibroCasoba 
a – vibroCasasobi danadgari;  b – vibroCamsobi, resorqveSa tvirTiT;   

            g –vibrouro; 1-vibroCamsobi; 2-eqskavatori; 3–ximinji; 4–eleqtroZrava;          
5–tvirTi; 6–vibratori; 7– debalansebi; 8 – Tavsadebi; 9 – zambara;                  

10 – dasartyami eleqtroZraviT; 11 – sacemeli; 12 – grdemli 
 

       ximinjebis dawnexviT Casoba gamoiyeneba mTliani da milovani mokle 
ximinjebisaTvis (3-5m). statikuri wnexa xorcieldeba erTi an  erTdroulad 
ori meqanizmis gamoyenebiT (nax. 5.8). 

  

 
 

nax. 5.8.  ximinjebis statikuri wnexiT Casobis sqema  
1 – jalambari da sazidari bagiri sayrdeni filis CasaSvebad da Tavsadebis 
asawevad. 2 – isris mWimi; 3 – bloki; 4 – isris CarCo; 5 – Tavsadebi blokebiT;   

6 – Casayursi bagiri;  7 – Casayursi jalambari;  8 – Casayursi fila; 9 – Casayursi 
bagiris amridi bloki; 10 – ximinji; 11 – CarCo; 12 – traqtori 

 
ximinjis Casoba CaxraxvniT xdeba avtomobilebze an sxva TviTmaval 

saSualebebze damontaJebuli mobiluri danadgarebiT. igi gamoiyeneba radio, 
eleqtrogadamcemi xazebis anZebisa da sxva nagebobebis  saZirkvlebis 
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mowyobisas, sadac SeiZleba srulad iqnes gamoyenebuli xraxnuli ximinjebis 
mzidunarianoba da amogdebisadmi winaaRmdegoba (nax. 5.9).  

 

 
 
 

nax. 5.9.  ximinjebis Caxraxvnis procesis sqema 
a – sust gruntebSi Casasobi bunikis konstruqcia; b – igive, mkvriv gruntebSi; 

 g – ximinjis  Casobis  sqema;  1 – muSa organos daxris reduqtori;            
 2 – muSa organo (kabestani); 3 – ximinji; 4 – ximinjis buniki;   

5 – gamosatani sayrdenebi 
 

       ximinjebis Casobis Tanamimdevroba ganisazRvreba samuSaoTa warmoebis 
proeqtiT. is damokidebulia ximinjebis velsa da gruntis maxasiaTeblebze. 
arsebobs sami sqema – rigiTi, rodesac erT rigSi Tanamimdevrulad xdeba 
ximinjebis Casoba, spiraluri, rodesac ximinjebi esoba koncentruli wreebiT 
centridan gareT, da seqciuri, rodesac mTeli veli iyofa seqciebad da 
ximinjebs rigiTi sqemiT asoben.  

 
 

5.6. nateni ximinjebis mowyoba 

       nateni ximinjebis damzadeba xdeba adgilze naburRis betoniT an 
qviSiT amovsebiT. arsebobs aseTi ximinjebis mowyobis mravali varianti. maTi 
ZiriTadi upiratesobaa: 

• nebismieri sigrZis ximinjis mowyoba; 

• ximinjebis mowyobisas mniSvnelovani dinamikuri zemoqmedebis ar- 
arseboba; 

• SezRudul pirobebSi gamoyeneba; 

• arsebuli saZirkvlebis gasaZliereblad gamoyeneba. 
     nateni ximinjis mowyobis wesi martivia: winaswar momzadebuli naburRi 
ivseba betonis nareviT an qviSiT. SesaZlebelia ximinjis quslis gafarToeba. 
     arsebobs nateni ximinjebis Semdegi nairsaxeobebi: tkepnili (strausis), 
burRtenili, pnevmotenili, vibrotenili, xSirtenili, vibrodartymiTi, 
qviSovani da gruntbetonis. ximinjebis sigrZe 20-30m; diametri 50-150sm; 
specialuri danadgarebis gamoyenebisas ximinjebis diametrma SeiZleba 3,5m 
miaRwios, sigrZem 60m, mzidunarianobam 500t-s. 
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      burRtenili ximinjebis mowyobis Tavisebureba gansazRvrul siRrmemde 
naburRis winaswar momzadebaSia da moicavs Semdeg operaciebs: 

• gruntis gaburRva; 

• naburRSi garsacmi milis CaSveba; 

• naburRidan CamoSlili gruntis amoReba; 

• naburRis etapobrivi Sevseba betonis nareviT; 

• etapebis Sesabamisad betonis datkepna; 

• garsacmi milis TandaTanobiTi amoReba. 
    saproeqto niSnulamde (5-12m) momzadebul naburRSi frTxilad aTavseben 
25-40sm diametris mils da avseben betoniT. naburRis 1m siRrmemde avsebis 
Semdeg, betonis narevs tkepnian da garsacm mils nel-nela weven zemoT, vidre 
betonis narevis simaRle 0,3-0,4m-mde ar Semcirdeba. Semdeg isev awyoben 
betons da procesi meordeba. imis gaTvaliswinebiT, rom Rrmulis diametri 
metia milis diametrze da naburRi gruntis zedapiri araTanabaria, betonis 
nareviT milis avsebisas, igi avsebs yvela Tavisufal sivrces, maT Soris 
milsa da naburRis kedels Soris arsebul RreCos. betonisa da cementis 
nawili Sedis gruntSi da zrdis mis simtkices. 
     meTodis naklad unda CaiTvalos is, rom SeuZlebelia betonis 
simtkicisa da monoliTurobis Semowmeba ximinjis mTel simaRleze. 
SesaZlebelia SeuWidavi betonis narevis gruntis wylebiT warecxva. 
     ximinjis daarmatureba xdeba mxolod zeda nawilSi. axalCawyobil 
betonSi 1,5-2m siRrmeze aTavseben rostverkTan dasakavSirebel liTonis 
Reroebs.  
     gruntis pirobebidan gamomdinare, arsebobs burRtenili ximinjebis 
damzadebis Semdegi meTodebi: mSrali (naburRis kedlebis gamagrebis gareSe); 
Tixovani duRabis gamoyenebiT (naburRis kedlebis CamoSlis asacileblad) da 
naburRis garsacmi miliT gamagrebiT. 
     mSrali meTodi gamoiyeneba mdgrad gruntebSi, romelTac SeuZlia 
naburRis kedlebis SenarCuneba. saWiro diametris naburRi gruntSi ewyoba 
brunvadi gaburRviT gansazRvrul siRrmemde. arsebuli wesis mixedviT 
naburRis miRebis Semdeg, masSi aTavseben armaturis karkass da abetoneben 
milis vertikaluri gadadgilebis meTodiT.  

burRtenili ximinjebi gafarToebuli qusliT. aseTi ximinjebis 
diametria 0,6-2,0m, sigrZe 14-50m. arsebobs quslis gafarToebis sami xerxi. 
       pirveli – naburRis ZirSi betonis datkepniT gruntis ganbjena. am 
dros SeuZlebelia Sesrulebuli samuSaos xarisxis, gafarToebuli quslis 
formis, betonis gruntTan Serevisa da misi mzidunarianobis dadgena. 
     meore xerxiT gruntis gaburRva xdeba dazgiT, romlis saburR RerZze 
moTavsebulia gasaSleldanebiani mowyobiloba 3m-mde diametris gafarToebis 
mosawyobad (nax. 5.10).  danebi iSleba hidravlikuri meqanizmiT da imarTeba 
miwis zedapiridan. 
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 nax. 5.10.  quslis gaburRviT 

gafarToeba 
a-mafarToeblis mdgomareoba burRvisas; 

b-igive, gafarToebis mowyobisas:       
1–gruntis Semkrebi; 2–gasaSleli danebi; 
3-naburRi; 4-RerZi; 5-gafarToebuli Rru 

 

nax. 5.11. kamufleturi gafarToeba 
afeTqebis Sedegad 

a-muxtis CaSveba da naburRis Sevseba 
betoniT; b-milis amoweva da quslis 
afeTqebiT gafarToeba; g-mza ximinji 
kamufleturi gafarToebiT; 1-muxti;   

2-sadeni; 3-garsacmi mili; 4-mimRebi bunkeri
5-betonis narevi; 6-badia betoniT;    

7- gafarToebuli qusli 
 

     
 mesame xerxia gafarToebis afeTqebis meTodiT mowyoba (nax.5.11). naburRSi 
aTavseben garsacm mils. naburRis ZirSi xdeba saangariSo masis  
asafeTqebeli masalis muxtis  CaSveba da sadenebis detonatoridan miwis 
zedapirze mdebare asafeTqebel mowyobilobamde gamoyvana. naburRi 1,5-2m 
simaRleze ivseba betoniT, garsacmi mili amoaqvT 0,5m-ze da afeTqeben. 
afeTqebis energia amkvrivebs grunts da qmnis sferul siRrues, romelic 
Semdgom garsacmi milis saSualebiT ivseba betonis nareviT.  
             

 

5.7. rostverkebis mowyoba     

     rostverkis konstruqcia da misi mowyobis teqnologia damokidebulia 
ximinjis saxeze. rostverki aerTianebs ximinjebis jgufs erT konstruqciad 
da anawilebs maTze Senobis datvirTvas. is warmoadgens gegmaSi Senobis 
mTel konturze gamaval uwyvet lents, Siga kedlebis CaTvliT. rkinabetonis 
ximinjebis rostverkebi ewyoba moniliTuri an asawyobi rkinabetonisagan (nax. 
5.12). Senoba-nagebobis tipis mixedviT igi maRali an dabalia. ximinjebis 
Casobis Semdeg, maTi Tavebi Tu sxvadasxva doneze aRmoCda, rostverkis 
mowyobamde isini unda gaswordnen ximinjis betonis mongreviT (gadaWra) da 
misi armaturis gadaWriT an gadaRunviT.  
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nax. 5.12. ximinjis SeerTeba rostverkTan 
a – Tavisufali dayrdnoba; b – xisti dayrdnoba; 1 – ximinji; 2 – rostverki;           

3 – armaturis bade; 4 – qviSis momzadeba; 5 – ximinjidan armaturis gamonaSveri 
 
     ximinjis moWra. xis ximinjebs da Spuntebs Wrian meqanikuri an 
eleqtroxerxebiT, liTonis ximinjebs ki _ avtogeniT an benzinsaWrisiT. 
rkinabetonis ximinjis Tavebs, rogorc wesi angreven pnevmatikuri sangrevi 
CaquCiT. 
     ximinjebi Casobis Semdeg SeiZleba gadaxril mdgomareobaSi aRmoCndes 
gegmaSi. mravalriga da jgufuri ganlagebis dros aseTi gadaxrebi gavlenas 
ar axdenen rostverkis mowyobaze. erTriga ganlagebisas, rodesac ximinjebis 
nawili scildeba momavali rostverkis sazRvrebs, aucilebelia masSi am 
ximinjebis mosaqcevad monoliTuri rostverkis mowyoba gamonaSverebiT. 
     dartymiTi ximinjebis Tavebis zedapirs rostverkis mowyobamde amowmeben 
niveliriT da aucileblobis SemTxvevaSi, asworeben betonis nareviT an 
cementis duRabiT.  
 
 

5.8. seismuri zemoqmedebis sawinaaRmdego RonisZiebebi 

nagebobebSi, Tu is ar Seicavs dinamikurad martiv elementebs, rogorc 
wesi, gamoyenebuli unda iyos erTi da imave tipis saZirkveli. 

SenobisaTvis, romelsac aqvs wertilovani saZirkvlebi, 
gaTvaliswinebul unda iqnes saZirkveli fila, an Semkravi koWebi am 
elementebs Soris orive mimarTulebiT.  
 10 sarTulze ufro maRali Senobebis saZirkvlebi arakldovan 
gruntebze unda iyos ximijovani an mTliani saZirkvlis filis saxiT. 

ximinjovani saZirkvlis mowyoba rostverkis gareSe dauSvebelia. 
saZirkvlebis msxvilblokuri wyobis Sekvra uzrunvelyofil unda iyos 

yovel rigSi, kuTxeebsa da gadakveTebze siRrmeSi zomiT ara umcires 
simaRlis 1/3-isa. saZirkvlis blokebi unda ganlagdes uwyveti lentis saxiT, 
blokebSua nakeri unda Seivsos cementis xsnariT.  

 
 

5.9. ximinjis samuSaoebis miReba. xarisxis kontroli 

     ximinjis samuSaoebis misaRebad saWiroa dadgenil iqnes ximinjovani 
fuZis mowyobisa da Sesrulebuli samuSaoebis proeqtTan Sesabamisoba; 
instrumentulad Semowmdes ximinjebis an Spuntebis mdgomareoba; Catardes 
ximinjis sakontrolo gamocda. ximinjis gadaxra saproeqtosTan SedarebiT, 
ar unda aRematebodes ximinjis erT diametrs lenturi tipis rostverkSi, 
xolo ximinjis velSi _ ximinjis diametris ormag zomas. 
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     ximinjis saZirkvlebis mowyobis procesSi xarisxis kontrolis 
ganxorcielebisas gaTvaliswinebul unda iqnes Semdegi kriteriumebi: 
     Sesrulebuli ximinjis samuSaoebis xarisxze aris damokidebuli 
ximinjovani saZirkvlebis mzidunarianoba, rasac gansakuTrebuli mniSvneloba 
aqvs MmTeli Senobisa da nagebobisaTvis; 
     ximinjis mowyoba ganekuTvneba farul samuSaos, romelic moiTxovs 
xarisxis kontrols operaciebis mixedviT. ZiriTadad amowmeben: 

• samSeneblo moedanze Semotanili masalebisa da nakeTobebis proeqtTan 
Sesabamisobas; 

• dartymiTi an nateni ximinjebis mowyobis teqnologiis dacvas; 

• ximinjis mzidunarianobas; 

• geodeziuri dakvalvisadmi ximinjebis mdgomareobis Sesabamisobas. 
  mTavar sakontrolo parametrs ximinjis mzidunarianoba warmoadgens.  

mas gansazRvraven statikuri an dinamikuri meTodiT, natenisas – 
mxolod statikuri meTodiT. 
      ximinjebis mdgomareobis Semowmebisas gegmaSi maTi gadaxrebi ar unda 
iyos dasaSvebze meti: 0,2d Casasobi ximinjebisaTvis maTi erT rigad 
ganTavsebisas da 0,3d or, sam rigad, lenturad da jgufurad ganlagebisas (d 
aris mrgvali ximinjis diametri an marTkuTxa ximinjis maqsimaluri zoma). 
mza ximinjebis miReba formdeba aqtiT Semdegi sabuTebis TandarTviT: 

• qarxana-damamzadeblis pasporti ximinjsa da asawyob rostverkze; 

• pasporti nateni ximinjebisa da monoliTuri rostverkebis betonze; 

• nateni ximinjebisa da monoliTuri rostverkebis  armaturis karkasebis 
miReba; 

• ximinjebis velisa da mza rostverkebis miRebis aqti; 
• ximinjebis dinamikuri da statikuri gamocdis Sedegebis aqti.   

 

I donis muSa asrulebs: 
rogorc damxmare muSa, monawileobas iRebs saZirkvlis RerZebis 

dakvalvaSi, yalibebis mowyobaSi, armaturis da armaturis nakeTobaTa 
Cawyobasa da dabetonebaSi. betonis Cagebamde gruntis fuZis momzadebisas 
acilebs fxvier da organul gruntebs. saZirkvlis dabetonebisas 
vibroxorTumebiT akontrolebs betonis Cawyobis process. monawileobas 
iRebs nateni ximinjebis naburRis mowyobaSi, naburRSi garsacmi milis 
CasmaSi, naburRidan CamoSlili gruntis amoRebaSi, naburRis etapobriv 
SevsebaSi betonis nareviT, etapebis Sesabamisad betonis datkepnaSi, garsacmi 
milis amoRebaSi, ximinjis zeda nawilis daarmaturebaSi, rostverkebis 
mowyobaSi. 

II donis muSa asrulebs: 
saWiroebis SemTxvevaSi ximinjis Tavebs angrevs benzosaWrisiT an 

pnevmatikuri sangrevi CaquCiT. 
III donis muSa asrulebs: 
monawileobas iRebs dayenebuli yalibis aqtiT miRebaSi, agreTve 

Sesrulebuli samuSaoebis xarisxis SemowmebaSi. 
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magaliTi V.1  
 

Tema: ximinjovani saZirkvlis mowyobis samuSaoebis daproeqteba. 
 
dasaproeqtebelia Senobis ximinjovani saZirkveli (gaTvaliswinebulia 250 

rkinabetonis ximinjis Casoba ganivi kveTiT 25 X 25 sm, sigrZiT 5 m). ximinjis 
zidvis unari gruntis mimarT P = 22 t. SeirCes ximinjebisaTvis urnalis tipi, 
ganisazRvros ximinjebis Casobis Sromatevadoba da samuSaoebis warmoebis vada. 

 
amoxsna: 

 
ormagi  moqmedebis urnalis dartymis energia: 

PW 25=  kgZ.m 

5502225 =⋅=W  kgZ.m. 

viRebT CCM-501 urnals dartymis energiiT W = 573 kgZ.m. urnalis gamoyenebis 
koeficienti 

,1

W
qQ

K
+

=  

sadac 1Q  aris urnalis mTliani masa, kg; q - ximinjis masa saTavisTan 

erTad: 

21 qqq +=  

ximinjis sakuTari masa 

1q 7812500525.025.0 =⋅⋅⋅=  kg. 

ximinjis saTavisi masa 502 =q kg, maSin  

831=q kg. 

urnalis mTliani masa udris 2090 kg. 

1.5
573

8312090
=

+
=K , 

rac dasaSvebia (2≤K ≤6). 
ximinjis saangariSo mtyuneba erTi dartymisaTvis: 

 

,)(
)( 212

21
2

121

qqQ
qqKQ

Fnpmpm
HQFne

++
++

⋅
⋅+⋅⋅⋅

⋅⋅⋅
=  

 
sadac n  aris koeficienti, romelic damokidebulia ximinjis masalaze da 

misi dasobis xerxze (Cveni SemTxvevisaTvis n =0.015); F - ximinjis ganivkveTis 

farTobi, sm2; 2Q - uros masa, t, SerCeuli urnalisaTvis ( 2Q =0.365 t); H - uros 

Camovardnis saangariSo simaRle, sm; 1K - dartymis aRdgenis koeficienti, romelic 

damokidebulia ximinjis da uros masalaze ( 2
1K =0.2); m - maragis koeficienti, 

romelic damokidebulia ximinjis rostverkis tipze (m =2); p - ximinjze 

saangariSo datvirTva, t. 
Cvens SemTxvevaSi SerCeuli tipis urosaTvis: 

7.15
365

5731.01.0

2

=
⋅

=
⋅

=
Q

WH  sm, 

maSin 

012.0
05.078.0365.0

)05.0781.0(2.0365.0
)625015.0222(222

715365.0625015.0
=

++
+⋅+

⋅
⋅+⋅⋅⋅
⋅⋅⋅⋅

=e sm. 
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rodesac Casobis xangrZlivoba 45 wT, drois norma Seadgens 7 kac.sT, xolo 

250 ximinjis CasobisaTvis saerTo Sromatevadoba Seadgens 250⋅7=1750 kac.sT-s an 

1750:8=219 kaccvlas. rgoli, romelic emsaxureba ximinjebis Casasob urnals, 
Sedgeba 5 kacisagan da am samuSaos isini Seasruleben  

446.43
5

219
≈==T  cvlaSi. 

 
 
 

Tavi VI. qvis wyoba 
 

6.1. qvis samuSaoebis daniSnuleba. saerTo debulebebi 

qvis wyoba aris konstruqcia, romelic Sedgeba samSeneblo duRabze 
garkveuli wesiT dawyobili qvebisagan. 

qviskedliani Senobebi SeiZleba iyos rogorc erTsarTuliani, aseve 
mciresarTuliani da mravalsarTuliani. 8-10 sarTulze meti simaRlis 
qviskedliani Senobebi araekonomiuria qveda sarTulebis kedlebis 
mniSvnelovani sisqis gamo (70-80 sm-ze meti) - simtkicis pirobidan 
gamomdinare. 

cnobilia, rom kedlebis Rirebuleba Seadgens Senoba-nagebobaTa 
saerTo Rirebulebis 14-18 da Sromatevadobis mxriv 18-20%-s. amitom didi 
mniSvneloba aqvs kedlebis sworad daproeqtebas. 

bunebrivi qvis masalebis farTo gavrceleba da nedleulis simravle 
xelovnuri masalebis dasamzadeblad, agreTve iseTi mniSvnelovani 
Tvisebebi, rogoricaa simtkice, xanmedegoba da cecxlmedegoba, xels uwyobs 
mSeneblobaSi qvis masalebis farTod gavrcelebas. 

gamoyenebuli masalebis saxis mixedviT qvis wyoba iyofa xelovnur da 
bunebriv qvis wyobebad. xelovnuri qvisgan wyobisTvis iyeneben mTlian da 
Rrutanian agurebs, mTlian da Rru marTkuTxa qvebs (blokebs). 

wyobis saxeebi gamoyenebul qvebze damokidebulebis mixedviT SeiZleba 
iyos: 

- aguris - Tixis da silikaturi mTliani da Rrutaniani agurisgan; 
- aguris mopirkeTebiT - xelovnuri da bunebrivi qvisa da 

blokebisgan; 
wvrilblokuri - bunebrivi (niJarqva, forovani tufi) an xelovnuri 

(betonis an keramikuli qvebisgan), romelsac xeliT awyoben; 
Tlili - swori formis bunebrivi, damuSavebuli qvebisgan, romelTac 

awyoben xeliT an amweTi;  
yore - araswori formis bunebrivi qvebisgan; 
yore-betonis – yoreqvisa da betonis narevisgan, rogorc wesi, ewyoba 

yalibSi. 
qvis wyobis elementebi. swori formis agurebi da qvebi 

Semofarglulia eqvsi waxnagiT. qveda da zeda waxnagebs uwodeben sagebs, 
didi zomis or gverdiTas - wolas, ori mcire zomis gverdiTas - Cxiras 
(nax. 6.1). 

sagebi - qvis zedapiri, romelic iRebs da gadascems Zalvebs wyobis 
qvemdebare Sreebs. 

wola - qva, romelic ganlagebulia grZeli mxriT kedlis gaswvriv.  
Cxira - qva, romelic ganlagebulia mokle mxriT kedlis gaswvriv. 
nakerebi - sivrce qvebs Soris grZivi da ganivi mimarTulebiT, 

romelic amovsebulia duRabiT. 
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nax. 6.1. aguris wyobis elementebi 
a - aguri; b - qva; g - aguris wyoba. 

1. Cxira; 2. sagebi; 3. wola; 4. gare versi; 5. Siga versi; 6. amoyorva; 7. wola 
rigi; 8. Cxira rigi; 9. horizontaluri nakerebi (duRabis sagebi); 10. vertikaluri 

grZivi nakeri; 11. vertikaluri ganivi nakeri; 12. wyobis gare versi 
 
versebi - aguris gareTa rigebi wyobis dros. arsebobs Siga da gare 

versi. versTa Soris Sevseba aris amoyorva. 
wola rigi - wyobis xerxi, roca gare versi Sedgeba wolebisagan. 
Cxira rigi - gare versi Cxirebisgan iwyoba. 
arsebobs mTliani qva, naxevari, sami meoTxedi da meoTxedi. 
wyobas uwodeben uvseb nakerians, Tu gare nakerebi 1...1,5 sm siRrmeze 

ar ivseba duRabiT, rac xels uwyobs duRabisa da wyobis ukeTes kavSirs 
Semdgomi mobaTqaSebis dros. 

wyobas uwodeben ganawiburebuls, Tu gare kedels eqneba bunebrivi 
saxe da wyobis nakerebi ivseba srulad, maTTvis sxvadasxva formis - 
amoburculis, Cazneqilis, samkuTxas, marTkuTxas da sxv. - miniWebiT (nax. 
6.2). 

 
     a)                b)              g)            d) 

 
 
 

nax. 6.2. wyobis nakerebis mopirkeTebis saxeebi 
a - uvsebi nakeriT; b - nakeris amovsebiT (CamoWriT); g - amoburculi nakeri;  

d - Cazneqili nakeri 
 

wyobas ewodeba Sevsebuli, Tu duRabi avsebs nakers kedlis gare 
zedapiris Tanapirad. 
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masalebi qvis wyobisaTvis. xelovnur qvis masalebs ganakuTvneben 
keramikul da silikatur mTlian da Rrutanian qvebs, betonisa da TabaSiris 
sakedle qvebs. 

mTliani Tixis aguris zomebia 250X120X65 mm, xolo moduluris 
(gasqelebulis) - 250X120X88 mm, aguris masa 3,6...5 kg, simkvrive 1,6...1,8 t/m3. 
aguris markebia 75, 100, 150, 200, 250 da 300; wylis STanTqmis unari 8%-mde. 
agurs amzadeben plastikuri dawnexviT da Semdgomi gamowviT. ZiriTadi 
naklovaneba misi maRali Tbogamtarobaa. 

Rrutanian, forovan da naxvretebian agurebs aqvT gegmaSi igive 
zomebi, rogorc mTlian agurs, xolo simaRlea 65, 88, 103 da 138 mm, naklebi 
simkvrive - 1,35... 1,45 t/m3. aguris markebia: 75, 100 da 150. agurebis am 
nairsaxeobis gamoyeneba iZleva kedlis nakeTobebis masis 30%-mde Semcirebis 
saSualebas. 

silikatur agurs iyeneben kedlebisTvis, romelTa fardobiTi 
tenianoba ar aRemateba 75%-s. misi markebia: 75, 100 da 150. agurs amzadeben 
avtoklavuri damuSavebis meSveobiT. 

keramikuli da silikaturi Rrutaniani qvebis zomebia: Cveulebrivis - 
250X120X138 mm; gamsxvilebulis - 250X250X138 mm da moduluris - 288X138X138 
mm. qvis sisqe Seesabameba sagebze dagebul or agurs, maT Soris nakeris 
sisqis gaTvaliswinebiT. qvebis zedapiri SeiZleba iyos gluvi da daRaruli. 

betonisa da TabaSiris sakedle qvebi gamodis mTliani da Rrutaniani. 
maT amzadeben mZime, Semsubuqebuli da msubuqi betonisa da TabaSir-
betonisgan, zomebiT 400X200X200 mm, 400X200X90 mm, masiT 35 kg-mde. 

Rrutaniani da silikaturi agurebi ar SeiZleba gamoyenebul iqnes 
kedlebis wyobisTvis hidrosaizolacio fenis qvemoT, sveli Senobebis 
kedlebis da zeZirkvlebis agebisTvis. 

duRabebi qvis wyobisTvis. duRabebi calkeul qvebs erT monoliTSi 
akavSireben. maTi meSveobiT xdeba qvis sagebis gasworeba, ris Sedegadac 
uzrunvelyofilia moqmedi Zalis Tanabari gadacema erTi qvidan meoreze; 
duRabi avsebs Sualedebs qvebs Soris da xels uSlis wyobaSi haerisa da 
wylis SeRwevas. amgvarad, duRabebi uzrunvelyofs datvirTvis Tanabar 
gadacemas, wyobas icavs haerisa da wylis SeRwevisgan, zrdis Senobis 
yinvamedegobas. 

duRabebis klasifikacia SemvsebTa saxis mixedviT: 
mZime anu civi - mTis mWidro qanebis, bunebrivi qviSis an kvarcis 

qviSis duRabebi 1500 kg/m3-ze meti simkvriviT; 
msubuqi anu Tbili - duRabebi widis, pemzis an tufis qviSaze, 

brZmedis granulirebul an sawvav widebze, simkvriviT 1500 kg/m3-ze naklebi. 
qviSis marcvlebis zoma yvela saxis duRabisaTvis ar unda 

aRematebodes 2,5 mm; duRabis Zvradoba qvis wyobisTvis - 9...13 sm-s. farTod 
iyeneben maplastificirebel danamatebs: organuls - sulfitis TuTqs da 
saponnafts da araorganuls - kirsa da Tixas. 

duRabebis klasifikacia Semkvrelis tipis mixedviT: 
cementis duRabebs iyeneben miwisqveSa konstruqciebisTvis, Zlierad 

datvirTul svetebSi, SuakedlisebSi, daarmaturebul wyobaSi. Semadgenloba 
1:2,5-dan 1:6-mde; duRabis marka 100-dan 300-mde-a. 

kiris duRabebs iyeneben mSral adgilebSi da mcire datvirTvis dros. 
axasiaTebs didi Zvradoba, plastikuroba, uzrunvelyofs Sromis 
nayofierebis amaRlebas. iyeneben Semadgenlobebs 1:4-dan 1:8-mde; markiT 4, 10 
da 25; 
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Sereuli an rTuli duRabebi - cement-kirisa da cement-Tixis, 
SemadgenlobebiT 1:0, 1:3-dan 1:2:15-mde; markebiT - 10, 25, 50, 75 da 100. aseT 
duRabebs iyeneben samSeneblo konstruqciebis umravlesobis wyobisTvis. 
meore Semkvreli anelebs Sekvris dawyebas, aumjobesebs advilCawyobadobas 
da plastikurobas, magram mniSvnelovnad amcirebs duRabis simtkices. 
Sereuli duRabebis moculobiT dozirebaSi pirveli cifri Seesabameba 
cemetis danaxarjs, meore - kiris an Tixis comisas, mesame - qviSisas. 

duRabis simtkicis zrdis siswrafe damokidebulia Semkvrelis 
Tvisebebsa da gamagrebis pirobebze. 

duRabis advilCawyobadoba damokidebulia misi Zvradobis xarisxsa da 
wyalSekavebis unarze, rac duRabs icavs ganSrevebisgan - wylis swrafi 
gamoyofisa da qviSis dajdomisagan. duRabis Zvradobis xarisxi 
ganisazRvreba masSi 0,3 kg masis standartuli konusis Caflobis mixedviT. 

duRabis wyalSekavebis unari, romelic xels uSlis wylis gamoyofasa 
da naleqis daleqvas, gansakuTrebiT mniSvnelovania duRabis datanisas 
forovan safuZvelze da ganSrevebisgan duRabis dasacavad misi did 
manZilze transportirebisas, samuSao adgilebze milsadeniT miwodebisas. 
Cveulebriv, duRabis wyalSekavebis unars amaRleben zedapirul-aqtiuri 
organuli danamatebis an wvrildispersuli mineraluri nivTierebebis (kiri, 
Tixa) Seyvanis gziT. 

qvis wyobis Wris wesebi. qvis wyoba sruldeba duRabiT erT mTlian 
monoliTSi Sekruli calkeuli agurebisagan. aRniSnul monoliTze 
modebulma datvirTvebma ar unda gamoiwvion qvebis gadaadgileba. rom ar 
moxdes qvebis gadaadgileba, maT awyoben garkveuli pirobebis dacviT, 
romelTac uwodeben qvis wyobis Wris wesebs (nax. 6.3). 

wesi pirveli. wyobas asruleben brtyel rigebad, moqmedi Zalis 
perpendikularulad. Zalis dasaSvebi gadaxra vertikalidan SeiZleba iyos 
ara umetesi 15...170. 

wesi meore. wyobaSi grZivi da ganivi vertikaluri nakerebi ar unda 
iyos gamWoli konstruqciis simaRleze, radgan wyoba aRmoCndeba 
danawevrebuli calkeul svetebad. 

wesi mesame. mezobeli rigebis wyobis vertikaluri Wris sibrtyeebi 
unda iyos gadaadgilebuli, e.i. mocemuli rigis TiToeuli vertikaluri 
nakeris qveS unda iyos ganlagebuli qvebi da ara nakerebi. 

 
a)                        b)                  g)                 d) 

 
 
 

nax. 6..3. qvis wyobis Wris wesebi 
a - daxrili Zalis zemoqmedeba wyobaze; b - wyobis Wris vertikaluri 

sibrtyeebis swori, urTierTmarTobuli ganlageba; g - igive, araswori;  
d - wyoba vertikaluri nakerebis swori gadabmiT 
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wyobaSi mtkice cement-qviSis duRabis gamoyenebisas SesaZlebelia 
garkveuli gadaxrebi am wesebidan. dasaSvebia ar gadaifaros vertikaluri 
grZivi nakerebi xuT momijnave rigSi an vertikaluri ganivi nakerebi wyobis 
sam momijnave rigSi. 

 
 

6.2. gadabmis sistemebi da wyobis tipebi 

nakerebis gadabmis sistemebi. agurebisa da qvebis ganlageba wyobis 
SreebSi da Sreebis rigiToba warmoebs garkveuli TanmimdevrobiT, 
romelsac uwodeben wyobis nakerebis gadabmis sistemas. swori formis 
qvebisgan miRebuli wyobis Sreebs uwodeben wyobis rigebs. 

horizontalur nakerebs aqvs 12 mm saSualo sisqe agurisTvis da 15 mm 
- bunebrivi qvebisTvis, xolo vertikalur nakerebs unda hqondes 10 mm sisqe 
agurisTvis da 15 mm bunebrivi qvebisTvis. 

kedlebisa da svetebis sisqes iReben jerads naxevari an mTeli 
agurisa an qvisa, gamonakliss Seadgens daarmaturebuli tixrebi sisqiT 1/4 
aguri. umravles SemTxvevaSi, agurs wyobisas alageben garTxmulad, e.i. 
wola saxiT. calkeul SemTxvevebSi, magaliTad karnizebis wyobisas, agurs 
awyoben wiboze - gverdiTi wola mxridan. 

mTliani aguris wyobis sisqes iReben 0,5 aguris jerads, amitom 
kedlebs SeiZleba hqondes Semdegi sisqe: naxevari aguri - 12 sm; 1 aguri - 25 
sm; agurnaxevari - 38 sm; ori aguri - 51 sm; ornaxevari aguri - 64 sm; sami 
aguri - 77 sm. 

wyobis rigebis simaRle Sedgeba aguris an qvis simaRlisa da duRabis 
horizontaluri nakeris sisqisgan. nakeris Sris saSualo sisqis - 12 mm da 
aguris 65 mm dros wyobis rigis simaRle Seadgens 77 mm. 

gadabmis ZiriTadi sistemebia: orriga (jaWvuri), mravalriga da 
oTxriga. 

jaWvuri orriga wyoba gamoyenebadia yvela saxis agurisa da qvisgan 
kedlebis wyobisas. wyoba xdeba TiTo Cxira da wola rigebis monacvleobiT, 
amasTan qvemdgomi rigis agurebsa Tu qvebs Soris yovel vertikalur nakers 
faraven Semdgomi rigis agurebiT an qvebiT (nax. 6.4.a). gadabmis aseTi 
sistemis dros vertikaluri ganivi nakerebi aguris 1/4-ze ifareba, meoTxedi 
da sami meoTxedi agurebis gamoyenebis xarjze da xorcieldeba gadabma 
grZivi nakerebisaTvis naxevar agurSi. 

 
 

           
 

nax. 6.4. nakerebis gadabmis sistemebi ori aguris sisqis  
kedlebis wyobis dros: a - orriga (jaWvuri); b - mravalriga; 

              1. Cxira rigebi; 2-6. wola rigebi; 7. amoyorva 
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mravalriga (eqvsriga) wyoba. aseTi wyobisas ganiv vertikalur 

nakerebs faraven TiToeul rigSi, xolo grZiv vertikalur nakerebs mxolod 
yoveli me-5 horizontaluri rigis Semdeg, e.i. gadabmis sistema 
iTvaliswinebs gare versSi aguris eqvsi rigis mowyobas - erTi Cxira rigis 
da xuTi wola rigis (nax. 6.4.b). aseTi wyobis dros momijnave wola rigebSi 
ganivi nakerebi waweulia 1/2 aguriT, xolo grZivi nakerebis mxolod me-6 
rigs faraven aguriT. wyobis Tavisebureba mdgomareobs imaSi, rom 
miyolebiT xuT rigs awyoben wola sibrtyiT kedlis gaswvriv. amaSia wyobis 
mniSvnelovani upiratesoba orriga wyobasTan SedarebiT, ramdenadac 
agurebis wyoba amoyorvisas mniSvnelovnad ufro advilia, vidre versis 
qvebis wyoba. 

mravalriga wyobis simtkice 2...5%-iT naklebia, vidre orrigasi, Tumca 
mas aqvs rigi upiratesobebi: 

- ufro advili da swrafia samuSaos Sesruleba; 
- samuSaosTvis saWiro araa sami-meoTxedi agurebi; 
- gare versSi awyoben 1,3-jer nakleb mTel agurs; 
- amoyorvis moculoba orriga wyobaSi 25%-ia, xolo mravalriga 

wyobaSi _ 42%; 
- iyeneben aguris nebismier namsxvrevs amoyorvisTvis. 
oTxriga wyobas iyeneben 1 m-mde sigrZis viwro Suakedlisebisa da 

svetebis wyobisTvis. dasaSvebia ganivi vertikaluri nakerebis Tanxvedra 
wyobis sam momijnave rigSi. svetebi da Suakedlisebi unda aigos mxolod 
mTeli, SerCeuli agurisgan. 

wyobas agurisgan iwyeben da asruleben Cxira rigebiT. 
wyobis tipebi. kedlebis wyobas mopirkeTebiT iyeneben fasadebisTvis 

ukeTesi iersaxis SesaZenad da atmosferuli zemoqmedebis mimarT kedlebis 
gare zedapiris winaRobis gazrdisTvis. iyeneben saxovan agurs, keramikul 
da bunebrivi qvis filebs orriga an mravalriga wyobis tipis mixedviT 
mTeli wyobis savaldebulo gadabmiT (nax. 6.5). 

 
               a)              b)          g)           d)                  

 
 

nax. 6.5. kedlebis mopirkeTeba aguriT da keramikuli qvebiT             
 a - mravalriga gadabmisas; b - orriga gadabmisas; g - keramikuli qvebis 

kedeli aguriT mopirkeTebiT; d - igive, keramikuli qvebiT mopirkeTebiT 
 

kedlebis wyobas swori formis qvebiT da agurebiT mopirkeTebiT 
iyeneben unikaluri Senobebisa da masiuri mSeneblobis obieqtebis fasadebis 
gasaformeblad, miwisqveSa gadasasvlelebis, kibis ujredebis, vestibulebis 
Sida kedlebisTvis, Sromatevadi mobaTqaSebis Sesacvlelad. mopirkeTebas 
axorcieleben kedlebis wyobasTan erTad an misgan odnavi CamorCeniT. 
yvelaze xSirad iyeneben Semdegi zomis qvebsa da agurebs: Cveulebriv 
saxovan agurs - 250X120X65 an 88 mm, qvebs - 250X120X140 mm. 
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Semsubuqebeli konstruqciis kedlebis wyobas iyeneben aguris 
danaxarjisa da wyobis saerTo masis SemcirebisTvis. wyoba Sedgeba ori 
paraleluri wola kedlisgan 3...5, zogjer ki met rigSi ganivi gadabmiT 
Cxira rigiT. warmoqmnil Rrus avseben Tbosaizolacio CayriT, msubuqi 
betoniT, gamaTbobeli blokebiT an filebiT. konstruqciis meti 
sixistisTvis ori an naklebi aguris sisqis kedlebSi Cxira rigebs awyoben 
sxvadasxva doneze, Wadrakulad. Semsubuqebuli wyobis gamoyeneba 
saSualebas iZleva Semcirdes aguris danaxarji 30...40%-iT, mniSvnelovnad 
Semcirdes Sromatevadoba da samuSaos Rirebuleba. 

daarmaturebuli qvis wyoba. misi specifika mdgomareobs imaSi, rom 
simtkicis asamaRleblad nakerebSi alageben armaturis bades an calkeul 
Reroebs (nax. 6.6). ganivi daarmaturebisTvis iyeneben mavTulis marTkuTxa 
bades an bades "zigzagi". manZili badis Reroebs Soris maTi 3...8 mm 
diametris dros unda iyos 30...120 mm farglebSi. bade "zigzagi" 
mizanSewonilia ganlagdes or momijnave rigSi ise, rom maTSi Reroebis 
ganlageba iyos urTierTperpendikularuli. vertikalze badeebs awyoben 
proeqtis mixedviT, magram ara umetes wyobis 5 rigis bijiT. Cveulebriv, 
marTkuTxa badeebis Reroebis diametri 5 mm-mdea, "zigzagis" - 5-dan 8 mm-mde. 
duRabis damcavi Sris sisqis uzrunvelsayofad saWiroa, rom wyobis 
nakerebis sisqe aRematebodes mavTulis diametrs aranakleb 4 mm-iT. 

 

 
 

nax. 6.6. aguris svetebisa da Suakedlebis armireba 
a - marTkuTxa badeebiT; b - zigzagisebri badeebiT. 

1. badis Reroebis naSverebi 
 

grZivi daarmaturebisTvis SekumSuli armaturis diametri ar unda 
iyos 8 mm-ze naklebi, xolo gaWimulis - 3 mm-ze naklebi. daarmaturebas 
axorcieleben ReroebiT an badeebiT, romlebic ganlagebulia rogorc 
Tavad wyobaSi, aseve mis gverdiT, gare mxridan. wyobaSi Camagreba meore 
SemTxvevaSi xdeba wyobaSi Catanebuli caluRebiT.  

SenobaTa Tbodacvis moTxovnebTan dakavSirebiT, gare aguris 
kedlebis konstruqciebSi wyobisas unda iqnes gamoyenebuli damatebiTi, 
Tbosaizolacio Sre. 

amasTan dakavSirebiT, gare kedlebs asruleben sami ZiriTadi 
konstruqciuli sqemis saxiT: masivs, masivs Siga an kedlis zedapirze 
gamaTbobeli feniT (nax. 6.7). masivi - yvelaze gavrcelebuli formaa, magram 
normatiuli moTxovnebiT saWiro Tboizolaciis uzrunvelsayofad kedlis 
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sisqe unda iyos mniSvnelovani. es iwvevs aguris xarjisa da kedlis masis 
mniSvnelovan zrdas. amJamad farTod nergaven meore da mesame sqemebs. 
gamaTbobeli fenis mowyobisas kedlis tanSi Tavdapirvelad xdeba kedlis 
ZiriTadi nawilis wyoba iarusis simaRleze. samuSaoebis warmoebis 
procesSi, nakerebSi agurebis ori rigis Semdgom, 50 sm bijiT awyoben 5...8 mm 
diametris uJangavi foladis manWvalebs. wyobidan gamomavali manWvalis 
bolo 3...5 sm-iT unda aRematebodes gamaTbobeli fenis sisqes. iarusis 
simaRleze wyobis Sesrulebis Semdeg Reroebze Camoacvamen filovan 
gamaTbobels (penopolistiroli, rokvuli). Semdeg, iarusis simaRleze 
Reroebis naSverebis gaTvaliswinebiT, awyoben kedlis Sida nawils (0,5...1 
aguri). 

 

 
 

nax. 6.7. aguris gre kedlebis konstruqciuli sqemebi 
1 - aguris wyoba; 2 - gamaTbobeli; 3 - baTqaSi; 4 - TabaSir-muyao 

 
mesame sqema iTvaliswinebs gamaTbobeli fenis dayenebas wyobis gareTa 

an SigniTa mxridan. garedan, rogorc fasadis mopirkeTebis elements 
(teqnologia "alseko" da "tekskolori") ayeneben filovan gamaTbobels, 
zemodan amagreben mosapirkeTebel bades, masze awyoben damcav fenas da 
Rebaven. gamaTbobeli SeiZleba aRmoCndes kedlis konstruqciis SigniT, 
wyobis gare versis Selesvis an fasadis mopirkeTebis dros dekoratiuli 
panelebiT, vitraJebiT, xelovnuri an bunebrivi qviT. saTavsos SigniT 
dayenebis dros gamaTbobels apirkeTeben TabaSir-muyaos panelebiT liTonis 
karkasze an, rac ufro iSviaTia, abaTqaSeben badeze, Semdeg zedapirs 
gruntaven da Rebaven. 

yore da yore-betonis wyoba. bunebriv qvis masalebs yofen yore qvad 
da bunebriv qvis blokebad. 

yore-wyobas uwodeben wyobas araswori formis bunebrivi qvebisgan 
(qvis natexebisgan), romelTa maqsimaluri zoma ar aRemateba 500 mm-s da 
wyobaSi erTmaneTTan dakavSirebulia samSeneblo duRabiT. wyobisTvis 
iyeneben sxvadasxva konfiguraciisa da sididis, araumetes 50 kg masis qvebs, 
kerZod, araswori formis fleTil qvas, sagebisebrs, romelsac aqvs 
daaxloebiT ori paraleluri sibrtye, da riyis qvas, romelic 
momrgvalebuli formisaa. 

yore qvisagan ageben saZirkvlebs, sardafis kedlebs, sayrden kedlebsa 
da sxva konstruqciebs, xolo sagebi qvis didi maragis mqone raionebSi - 
mciresarTuliani Senobebis kedlebs. yore-wyoba sasurvelia moxdes 
nakerebis gadabmiT, Cxira da wola rigebis monacvleobiT. yore-wyobas 
axorcieleben ori xerxiT - "sxmulad" an "niCbiseburad" (nax. 6.8. a). 
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nax. 6.8. wyoba araswori formis bunebrivi qvebisagan 
a - yore-wyoba; b - yore-betonis wyoba. 

1. versis qvebi; 2. duRabi; 3. sagebi qvebi; 4. betonis narevi 
 

"sxmulad" wyobisas 15...20 sm simaRlis qvebis TiToeul rigs awyoben 
mSralad, tranSeis an yalibis kedlebTan gambjenad, sicarieles avseben 
RorRiT da asxamen 13...15 sm jdenadobis Txevad duRabs. duRabi ar avsebs 
yvela xvrels, wyoba miiReba sicarieleebiani, rac amcirebs mis simtkices. 
qvebs awyoben versis rigebis mowyobis da nakerebis mkacri gadabmis gareSe; 
es naklebad Sromatevadia da ar moiTxovs kalatozebis maRal 
kvalifikacias. amitom, aseT saZirkvlebze da wyobis aseTi sistemis dros 
nebadarTulia ara umetes 2 sarTuliani Senobebis ageba. 

"niCbiseburad" wyobas asruleben horizontalur rigebad, simaRlis 
mixedviT SerCeuli qvebisgan, nakerebis gadabmiT orriga sistemiT. wyobas 
iwyeben gare da Siga versebis ganTavsebiT duRabze. versebs Soris 
SualedebSi asxamen 4...6 sm Zvradobis duRabs da alageben yore-qvebs. qvebs 
Soris warmoqmnil Sualedebs avseben xreSiT. wyoba sakmaod myari gamodis. 
"niCbiseburi" xerxiT ageben saZirkvlebs, kedlebsa da svetebs. 

yore-betonis wyoba gamoirCeva imiT, rom qvebs awyoben Calagebul 
betonis narevSi horizontalur rigebad, Semdgomi vibraciiT (nax. 6.8. b). 
wyoba mimdinareobs ganbjenad tranSeis an yalibis kedlebTan. betonis 
narevs alageben 20 sm sisqis Sreebad, qvebs flaven maTSi simaRlis 
naxevarze, maT Soris 4...6 sm RreCoTi. qvebis maqsimaluri sidide ar unda 
aRematebodes asagebi konstruqciis sisqis 1/3-s. awarmoeben wyobis 
vibrirebas ( betonis narevis 5...7 sm Zvradobis dros) an amWidroeben 
mtkepnavebiT (narevis Zvradobisas 8...12 sm farglebSi). es wyoba mtkicea, 
naklebad Sromatevadia, vidre yore - wyoba, magram is moiTxovs xis met 
danaxarjs yalibis mowyobisTvis da cementis mniSvnelovan xarjs, 
ramdenadac qvis moculobam wyobis saerTo moculobaSi unda Seadginos 
daaxloebiT 50%. 

 
 

6.3. kalatozis samuSao adgilis organizacia da 
 masalebiT uzrunvelyofa 

 

kalatozis samuSao adgili. kalatozis an rgolis samuSao adgili 
moicavs asagebi kedlis monakveTs, sivrces, sadac ganTavsebulia muSebi, 
saWiro masalebi, instrumentebi da samarjvebi. samuSao adgili SeiZleba 
iyos miwaze, sarTulSua gadaxurvebze, samuSao ficarnagebsa da xaraCoebze. 

qvis wyobis samuSaoebis Sesrulebisas kalatozebis Sromis 
nayofiereba damokidebulia samuSao adgilis iseT organizebaze (nax. 6.9), 
romelic gamoricxavs muSebis zedmet moZraobas da uzrunvelyofs agurisa 
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da duRabis gadaadgilebis minimalur manZils dasawyobebis adgilidan 
wyobis adgilamde.  

 
 

nax. 6.9. samuSao adgilebis organizeba qvis wyobis dros 
a - yru kedlebis; b - Riobebiani kedlebis; g - svetis; d - kuTxis. 

1. asagebi kedlis monakveTi; 2. ficarnagi; 3. yuTi duRabiT; 4. qveSi aguriT;  
5. Riobi kedelSi; 6. Suakedlisi; 7. mSenebare sveti; 8. kalatozis adgilmdebareoba 

ficarnagze; 9. ficarnagis Semofargvla 
 

samuSao adgili unda iyos samontaJo amwis moqmedebis zonaSi. 
praqtikam gviCvena, rom samuSao adgilis saerTo sigane unda iyos 2,5...2,6 m, 
maT Soris: 

samuSao zona - 0,6...0,7 m siganis zoli kedelsa da masalebs Soris. 
masalebis dasawyobis zona - zoli 1,0...1,6 m siganiT, aguris qveSebisa 

da duRabiani yuTebis ganlagebisTvis; 
satransporto zona _ amwiT masalebis miwodebisas - 0,6...0,75 m siganis 

zoli (SeiZleba aRwevdes 1,25-mde) im muSebis gadaadgilebisTvis, romlebic 
dakavebulni arian masalebis miwodebiTa da ganTavsebiT samuSao zonis 
farglebSi. 

aguris transportireba. aguri gadaaqvT paketis saxiT qveSebze an 
konteinerebiT (nax. 6.10). 

 
nax. 6.10. qveSebze agurisa da qvebis dalagebis xerxebi 

a - keramikuli qvebis dalageba jvaredini gadabmiT, kauWebian qveSze;     
  b - aguris dalageba jvaredini gadabmiT kauWebian qveSze;  

g - aguris "Tevzifxurad" dalageba kauWebian qveSze;  
d - igive, sayrdeni Zelakebis mqone qveSze 

 

samuSao zona

masalebis  
ganTavsebis zona

Tavisufali 
zona
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nax. 6.11. inventari qvis wyobisaTvis 
a - danadgari duRabis misaRebad da gasacemad; b - bunkeri ybebiani saketiT; 

g - duRabis yuTi; d - sataci-bude; e - TviTmoWeradi sataci. 
1. WurWeli duRabis asarevad; 2. Zravis nakveTuri; 3. xufi; 4. saketi duRabis 
gasacemad; 5. Sturvali; 6. maryuJebi CabmisaTvis; 7. qveSi ganivi ZelakebiT; 

8. Г-sebri naxevarbude; 9. satacis CarCo; 10. sataci mowyobiloba 
   
duRabis transportireba. duRabis damzadeba xdeba qarxnebsa an 

duRabis centralizebul kvanZebSi. obieqtebTan arsebul duRabis 
danadgarebSi duRabis momzadeba daSvebulia mcire moTxovnis dros. 

Cveulebriv, duRabi gadaaqvT duRabsazidebiT, betonmrevebiT an 
betonmrev-betontumboTi. obieqtze miwodebul duRabs gadmotvirTaven 
bunkerebSi, badiebSi (nax. 6.11 a,b,g.) an duRab-tumboebiT da awvdian samuSao 
adgilebze.  

duRab-tumboebi saSualebas iZleva uzrunvelyofil iqnes duRabis 
miwodeba horizontalurad 200 m-mde an vertikalurad 40 m-mde, samuSao 
wnevis dros sistemaSi 150 pa-mde.  

samuSao adgilze duRabis miwodeba SeiZleba ganxorcieldes 
manawilebeli bunkeris meSveobiT, romelic amwiT gadaadgildeba. 
bunkeridan kalatozebis samuSao adgilebze xdeba duRabis yuTebis avseba. 

aguri da qvebi qveSebiT saWiroa samuSao adgilas miwodebul iqnes 
winaswar, sasurvelia wina dRiT. masalebis maragi unda Seesabamebodes 
samuSaos 2...4 sT-is moTxovnas. duRabs samuSao adgilze awodeben uSualod 
samuSaos dawyebis win da mas periodulad amateben misi xarjvis 
Sesabamisad. duRabi samuSao adgilas unda iyos sakmarisi 40-45 wuTis 
muSaobisTvis. 

 
 

6.4. kalatozis Sromis organizacia 

aguris wyobis samuSaoebis warmoeba Cveulebriv SeiZleba 
organizebul iqnes ori meTodiT - nakadur-danawevrebuliTa da nakadur-
wriuliT (konveieruliT). 

nakadur-danawevrebuli meTodi xasiaTdeba imiT, rom monazomebi iyofa 
nawilebad, romlebic rgolebzea ganpirobebuli; amasTan; rgolebi, wyobis 
specifikis mixedviT, SeiZleba iyos "oriani", "samiani", "oTxiani" da 
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"xuTiani". iarusis simaRled iReben 2,5 m-mde aguris sisqis kedlebisTvis _ 
1,0...1,2 m, 3 aguris sisqis kedlisTvis ki _ 0,8...0,9 m-s. 

rgoli "oriani" axorcielebs kedlebis wyobas (sisqiT 1,5 aguramde) 
didi raodenobiT Riobebis dros. rgoli Sedgeba III donis kalatozisgan, 
romelic axorcielebs versis rigebis wyobas, da I donis kalatozisagan, 
romelic masalas awyobs kedelze da axdens amoyorvas. 

rgoli "samiani" mizanSewonilia gamoyenebul iqnes martivi da 
saSualo sirTulis kedlebis wyobisas, romlis sisqec ori aguria, aqvs 
mcire raodenobis Riobebi, magram didi moculobis amoyorva. aseT rgolSi 
III donis kalatozi awyobs mxolod gare versebs, erTi - II donis kalatozi 
afens mTels duRabs kedelze da ganalagebs 50%-mde agurebs, meore - axdens 
amoyorvas da aseve kedelze ganalagebs 50%-mde agurebs III donis 
kalatozisTvis. 

rgoli "oTxiani" gamoiyeneba kedlebis wyobisas sisqiT 2 aguri didi 
raodenobis RiobebiT, mopirkeTebiT wyobisas; 2,5 da meti sisqis kedlebis 
martivi wyobis dros kedlebis wyoba xdeba "oriani" ori rgoliT, amasTan, 
II da III donis kalatozebi asruleben gare da Sida versis rigebis wyobas. 
yvela damxmare samuSaos asrulebs I donis ori muSa. 

rgoli "xuTiani" yvelaze efeqturia 2,5 da meti aguris sisqis 
kedlebis agebisas, romelTac aqvT mcire raodenobis Riobebi. rgoli iyofa 
sam damoukidebel nakadad: gare verss awyobs III donis kalatozi I donis 
kalatozTan erTad. 2...2,5 m-is daSorebiT Sida versze muSaobs II donis 
kalatozi I donis kalatozTan erTad da amave manZilze CamorCeniT, kidev 
erTi I donis kalatozi axdens amoyorvas. 

 
 

6.5. qvis wyobis dros gamoyenebuli xaraCoebi da 

 ficarnagebi 

Tanamedrove Senobebis sarTulebis simaRle SeiZleba iyos 
gansxvavebuli. sacxovrebeli saxlebisaTvis is meryeobs 2,7-dan 3,6 m-mde da 
saSualod Seadgens 3,0 m-s. 

samuSaoebis warmoebis moxerxebulobisa da kalatozebis 
Tanabarzomieri Sromis nayofierebis uzrunvelsayofad, sarTulis wyoba 
simaRleze iyofa calkeul monakveTebad - iarusebad. 

iaruss uwodeben nagebobis simaRlis an Senobis sarTulis simaRlis 
nawils, romelzec SesaZlebelia samSeneblo procesis Sesruleba uwyvetad, 
simaRlis mixedviT samuSao adgilis ganlagebis cvlilebis gareSe. 
kalatozebis Sromis nayofiereba ecema, Tu iarusis simaRle aRemateba 1,2 m-
s, xolo optimalurad miCneulia 0,8...1,0 m simaRle. 

qvis wyoba SeiZleba Sesruldes or- an samiarusiani sistemiT. 
1,2 m-mde simaRleze kedlebis wyoba xdeba miwidan an sarTulSua 

gadaxurvidan. ufro maRal simaRleze wyoba moiTxovs ficarnagebis an 
xaraCoebis mowyobas. SenobebSi, romlebSic sarTulis simaRle 5 m-mdea, 
wyoba warmoebs Sida ficarnagebidan. ufro meti simaRlis SemTxvevaSi _ 
Siga an gare xaraCoebidan. Cveulebriv, xaraCoebs iyeneben samrewvelo da 
sanaxaobiTi Senobebis kedlebis wyobisa da SenobaTa fasadebis 
mopirkeTebis samuSaoebisTvis. ficarnagebisa da xaraCobisadmi wayenebuli 
moTxovnebia - simsubuqe, simtkice, mdgradoba, mowyobis, daSlisa da 
transportirebis moxerxebuloba. 
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ficarnagebi droebiTi mowyobilobebia, romelTac ayeneben 
gadaxurvebze. isini iZlevian sarTulis simaRlis farglebSi wyobis 
saSualebas. ficarnagebi mosaxerxebeli unda iyos transportirebis, 
dayenebisa da gadaadgilebis dros, unda Seesabamebodes kalatozis samuSao 
adgilis siganes, akmayofilebdes usafrTxoebis teqnikis moTxovnebs, iyos 
inventaruli - raTa SesaZlebeli iyos maTi mravaljeradi gamoyeneba. ufro 
xSirad iyeneben Semdegi konstruqciis ficarnagebs. 

 

 
 

nax. 6.12. ficarnagebi qvis wyobisaTvis 
a - inventaruli blokuri ficarnagi; b - saxsrul-paneluri ficarnagi 
 

paneluri ficarnagebi (nax. 6.12) - sivrciTi konstruqcia liTonis 
wamweebisagan, simaRliT 1,0 m. zeda sartyelze WanWikebiT damagrebulia xis 
sagebi, xolo qveda sartyelze saxsruladaa mimagrebuli gadasaxsneli 
(sagdebi) sayrdenebi 1,0 m simaRlis, romelTa daniSnulebaa ficarnagebis 
simaRlis momateba. ficarnagebis aweva xdeba sakidarebiT, romlebic 
damagrebulia asawev sayrdenebze. 2,1...2,2 m simaRleze wyobis amoyvanis 
Semdeg, ficarnagebs sweven specialuri sakidebiT, ris gamoc sakuTari masis 
zemoqmedebiT xdeba gadasaxsneli sayrdenebis daSveba.  

saxsrul-paneluri ficarnagebi Sedgeba ori samkuTxa kveTis SenaduRi 
wamwe-sayrdenisgan, romlebzec mimagrebulia xis Zelakebi da fenili. meore 
iarusis wyobisas ficarnagebi eyrdnoba gadasawev (sagdeb) sayrdenebs, roca 
maTi wamweebi SeerTebulia ficarnagebis Sua nawilSi da fenilis moedani 
aris 115 sm simaRleze. centrSi sayrdenebis gankavSirebisa da amwiT 
ficarnagis awevis Sedegad (am dros sayrdenebi sakuTari masis zegavleniT 
gaswordeba), ficarnagebis simaRle izrdeba 205 sm-mde. 

wyobis xarisxis gakontrolebis mizniT, ficarnagebis samuSao 
fenilsa da asageb kedels Soris toveben RreCos zomiT 5 sm. 
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nax. 6.13. xaraCoebi qvis wyobisaTvis 
a - milovani uWanWiko; b - uWanWiko SeerTeba; g - WanWikuri SeerTeba. 

1. dgari; 2. rigeli; 3. rigelze miduRebuli kakvi; 4. dgarze miduRebuli milyeli 
 

milovani xaraCoebi - droebiTi mowyobiloba, romelic 
gaTvaliswinebulia wyobisaTvis Senobis mTels simaRleze (nax. 6.13). qvis 
wyobis Sesrulebis garda, xaraCoebs iyeneben erTsarTuliani samrewvelo da 
sasoflo-sameurneo daniSnulebis Senobebis asagebad, mobaTqaSebis, 
kedlebis mopirkeTebis da SeRebvis, sxva samSeneblo samuSaoebis 
warmoebisaTvis. yvelaze farTo gavrceleba hpova milovanma uWanWiko, 
milovanma, WanWikebianma da moculobiTi elementebisgan Semdgarma 
xaraCoebma. 

 
 

6.6. qvis konstruqciebis ageba eqstremalur pirobebSi 

qvis konstruqciebis ageba zamTris pirobebSi. wyoba xorcieldeba 
duRabis gamTbar Semadgenlebze. wyals acxeleben boilerebSi 80...900C-mde, 
qviSas aTboben dadebiT temperaturamde an axureben 600C-mde. iyeneben 
cementis an cement-kiris duRabebs minimaluri temperaturiT wyobis 
momentSi aranakleb +200C, garemos haeris 00C temperaturis dros. garemos 
temperaturis ramdenime gradusiT dawevisas, amdenive gradusiT unda 
gaizardos gamoyenebuli samSeneblo duRabis temperatura. wyoba warmoebs 
Tovlisa da namqerisagan gasufTavebuli agurebiT. duRabi iyineba samarko 
simtkicis miRwevamde, magram mas ukve aqvs kritikuli simtkice. amitom 
dadebiTi temperaturis dros simtkicis amaRleba gagrZeldeba, magram wyoba 
samarko simtkices mainc ver aRwevs. samarko simtkicis misaRwevad iyeneben 
duRabis markas, romelic 1 an 2 klasiT aRemateba saproeqtos. 

wyoba mSrali, cxeli klimatis pirobebSi. gansakuTrebuli 
yuradReba qvis wyobis warmoebisas mSrali da cxeli klimatis pirobebSi 
eTmoba duRabis Zvradobis SenarCunebas konstruqciaSi mis Calagebamde. am 
mizniT duRabs icaven tenis dakargvisgan, ganSrevebisa d mzis sxivebiT 
gacxelebisagan duRabis transportirebisa da uSualod wyobis procesSi. 

konstruqciaSi Cawyobis win keramikuli aguri aucileblad unda 
dasveldes uxvad an Caidos wyalSi, misi optimaluri dasvelebisaTvis 

a) b)
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saWiro droiT. qvis wyobaSi Sesvenebis dros ar SeiZleba duRabis Sris 
datoveba axlad dagebul wyobaze. wyobis gagrZeleba Sesvenebis Semdeg 
unda daiwyos wyobis zedapiris wyliT uxvad dasvelebis Semdeg. wyobis 
dasacvad duRabidan wylis naadrevi aorTqlebisgan, konstruqciis 
Sesrulebul nawils faraven wyaltevadi masalebiT, periodulad asveleben, 
SeZlebisdagvarad damatebiT awyoben mzisagan damcav safarebs. 

qvis wyobis teqnologiis Taviseburebebi rekonstruqciis 
pirobebSi. arsebuli Senobebis rekonstruqciis dros xSirad Cndeba wyobis 
monoliTurobisa da saerTo mdgradobis amaRlebis, wyobis elementebis 
simtkicis maxasiaTeblebis gaumjobesebis, Sesustebuli wyobis calkeuli 
monakveTebis Secvlis aucilebloba. 

qvis wyobis monoliTurobis amaRleba saWiro xdeba masSi napralebis 
warmoqmnisas. maT amonoliTeben cementis an polimeruli Senazavis 
daWirxvnis gziT, specialurad momzadebul RiobebSi. cementis duRabi 
iWirxneba duRab-tumboTi, polimeruli Semadgenloba _ inecirdeba wyobaSi 
specialuri balonidan, xelis SpriciT. 

procesis teqnologiuri Sesruleba erTnairia sxvadasxva meTodis 
dros. wyobis konstruqciaSi burRaven 25...35 mm diametris xvrelebs, 
romlebSic ganalageben 15...20 sm sigrZis foladis milakebs da wyobaSi 
cementis duRabiT amagreben. zedapirze arsebul napralebs avseben 
(waglesaven) cement-qviSis duRabiT. erTi dRe-Ramis Semdeg xdeba inecireba, 
romelic warmoebs horizontalur iarusebad, qvemodan zemoT. 

 
6.7. seismuri zemoqmedebis sawinaaRmdego 

RonisZiebebi 

mzidi da TviTmzidi kedlebisaTvis, agreTve im karkasebis 
SevsebisaTvis, romlebic monawileobs seismuri zemoqmedebis miRebaSi, 
gamoyenebul unda iqnes Semdegi sakedle masala: 

- gamomwvari Tixis srultaniani da Rrutaniani aguri markiT 75 da 
meti. Rrutanian agurSi xvrelebis diametri ar unda aRematebodes 20 mm-s, 
sicariele 25%.  

- keramikuli qvebi markiT ara umcires 100, vertikaluri xvrelebiT, 
romelTa diametri ar unda aRematebodes 20 mm-s, xolo sicariele 25%-s; 

- srultaniani da Rrutaniani mcire zomis betonis blokebi 
damzadebuli msubuqi betonisagan simkvriviT ara umciresi 1200 kg/sm3, 50 da 
meti markiT; 

- bunebrivi qvisagan (kirqva, niJarqva, tufi) damzadebuli swori 
formis mcire zomis blokebi markiT ara umcires 50-isa. or sarTulamde 
simaRlis SenobebSi 7 da 8 - balian samSeneblo moednebze dasaSvebia ara 
umcires 35 markis mqone bunebrivi qvisagan damzadebuli mcire zomis 
blokebis gamoyeneba; 

- mzid kedlebSi ikrZaleba silikaturi aguris gamoyeneba. 
qvis wyoba unda ganxorcieldes orriga jaWvuri gadabmiT. 
7 - balian samSeneblo moednebze dasaSvebia mravalrigiani wyobis 

gamoyeneba im pirobiT, Tu wyobis yoveli 3 grZivi rigi gadaixureba erTi 
ganivi rigiT. 

antiseismuri sartyeli unda moewyos yvela sarTulze kedlis mTel 
siganeze. 500 mm da meti siganis kedlebSi sartylis sigane SeiZleba iyos 150 
mm-iT naklebi. sartylis simaRle ar unda iyos 150 mm-ze naklebi, xolo 
betonis klasi ara naklebi B 12,5-isa.  
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antiseismuri sartyeli unda daarmaturdes 4 d10 grZivi armaturis 
ReroebiT 7 da 8 - baliani saangariSo seismurobis dros, xolo 9 -baliani 
saangariSo seismurobisas _ 4 d12 ReroebiT.  

daarmaturebiT gaZlierebul kedlebis SeuRlebis adgilebSi wyobaSi 
unda Calagdes mavTulbadeebi, romelTa grZivi armaturis ganivkveTis 
farTobi ar unda iyos 1 sm2-ze naklebi da sigrZiT ara naklebi 150 sm.  

7 da 8 - baliani raionebisaTvis mavTulbadeebs Soris manZili 
simaRleSi ar unda aRematebodes 70 sm-s, xolo 9 - baliani raionebisaTvis 
_ 50-sm-s.  

or sarTulze meti simaRlis qvis SenobebSi kibis ujredis kedlebi 
uwyvetad unda gadiodes Senobis mTel siganeze. 

8 da 9 - baliani seismurobis dros kibis ujredis kedlebi, karebisa 
da fanjrebis Riobebi saWiroebs rkinabetoniT moCarCoebas. kibis baqnebi da 
maTi koWebi saWiroa Caankerdes kedlis wyobaSi araumcires 250 mm siRrmeze. 

aucilebelia kibis Canebis da asawyobi marSebis Camagrebis 
gaTvaliswineba da kibis baqnebis dakavSireba Senobis gadaxurvis 
konstruqciasTan. 

kedlebSi Camagrebuli konsoluri safexurebis mowyoba dauSvebelia.  
 
 

6.8. qvis wyobis xarisxis kontroli 

qvis wyobis warmoebisas saWiroa nakerebis sisqisa da 
horizontalobis, sibrtyeTa vertikalobisa da kuTxeebis sisworis 
kontroli. kuTxis agebis siswore mowmdeba kuTxediT, zedapirTa 
vertikaloba - SveuliT. amas aranakleb orjer axorcieleben wyobis 
simaRlis yovel metrze. wyobis horizontalobas amowmeben TarazoTi da 
samarTiT. wyobis horizontalobis Semowmeba, aseve xdeba aranakleb orjer, 
simaRlis yovel metrze. 

nakerebis sisqes akontroleben foladis saxazaviT an metriT wyobis 
yoveli 5...6 rigis Semdgom (nax. 6.14): 

 

 
 

nax. 6.14. dasaSvebi gadaxrebi qvis kedlebis wyobis dros 
1. vertikaluri zedapiris - 10 mm; 2. kuTxeebis zedapirebisa, vertikalidan: 

sarTulze - 10 mm, kedlis mTel simaRleze - 30 mm; 3. SenaWris niSnulebis - 10 mm; 4. 
wyobis sisqis ± 15 mm; 5,6. Suakedlebisa da Riobebis siganis ± 15 mm;     

 7. wyobis rigebisa, horizontalidan, 10 m sigrZeze - 15 mm 
 
dasaSvebi gadaxra vertikalidan erT sarTulze - 10 mm, Senobis mTels 

simaRleze – ara umetes 30 mm; horizontalidan wyobis sigrZis 10 m-ze – ara 
umetes 15 mm. 
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6.9. Sromis usafrTxoebis dacva qvis samuSaoebis  

warmoebisas 

qvis wyobis warmoebisas unda iqnes uzrunvelyofili Sromis 
usafrTxoebis dacvis Semdegi RonisZiebebi: 

fanjris Riobebis, aivnebisa da lojiebis karis Riobebis 
Semofargvlis arseboba; kedlebSi Riobebs Semofarglaven 1 m simaRleze, 
Riobebs gadaxurvebSi aseve Semofarglaven (nax. 6.15,b) an xuraven; 

- 12 m-mde siganis SenobebSi ficarnagebi unda ganTavsdes samuSaoebis 
warmoebis mTels farTobze. kibis ujredebSi samuSao unda Sesruldes 
inventaruli fenilidan, romelsac amagreben kibis ujredebis Sida 
kedlebze; 

 
 

nax. 6.15. inventaruli samarjvebi usafrTxo wyobisaTvis 
a - kronSteini Senobis perimetrze winafrebis mowyobisaTvis;  

b - gadaxurvaSi Riobis Semofargvla 
 

- ficarnagebi da xaraCoebi unda akmayofilebdes Sesabamis datvirTvebs, 
savaldebuloa Semofargvlis mowyoba. gare xaraCoebis qveS miwas winaswar 
asworeben da amWidroeben. xaraCoebis dgarebs ayeneben specialur quslebze, 
farebs amagreben xaraCoebis ganiv milakovan rigelebze, xolo Tavad 
xaraCoebs - Senobis nawilebTan. xaraCoebsa da ficarnagebze asvla xdeba 
moajirebiani da saborte ficrebiani kibeebiT. 

 
_ "orriga" wyobis dros  
I donis muSa asrulebs:  
qvis wyobas kedelze da axdens amoyorvas. 
III donis muSa asrulebs: 
versis rigebis wyobas. 

_ "samriga" wyobis dros  
I donis muSa awyobs mxolod gare versebs; 
II donis muSa afens mTel duRabs kedelze, ganalagebs 50%-mde 

agurebs da axdens amoyorvas, Semdeg kedelze isev ganaTavsebs 50% agurs III 
donis kalatozisaTvis.  

 
_ "oTxriga" wyobis dros gamoiyeneba sisqiT ori aguri. wyoba xdeba 

"oriani" 2 rgoliT. 
II da III donis muSebi asruleben gare da Siga versebis wyobas. 
I donis ori muSa asrulebs yvela damxmare samuSaos. 
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_ "xuTriga" wyobis dros (2,5 da meti aguris sisqis kedlebis agebisas) 
rgoli iyofa sam damoukidebel nakadad. 

gare verss awyobs I da III donis muSebi erTad.  2 m-is daSorebiT Sida 
verss awyobs II donis muSa III donis muSasTan erTad da kidev 2 m-is 
daSorebiT erTi III donis muSa axdens amoyorvas. amavdroulad III donis 
muSa monawileobas iRebs samuSaos xarisxis SemowmebaSi. 

 
magaliTi VI.1  

qvis wyobis teqnologia 

 
Tema: danayofebis sigrZis gansazRvra qvis wyobis samuSaoebis warmoebisas. 
 
ganisazRvros 2-kaciani kalatozTa rgolis danayofis (samuSao frontis) 

sigrZe aguris kedlis wyobis dros Semdegi pirobebis gaTvaliswinebiT: kedlis 
sisqe 2 aguri (51 sm); sarTulze asaSenebeli kedlebis saerTo farTobi 240 m2; 

kedlebSi gaTvaliswinebul unda iqnes Riobebi fanjrebisaTvis saerTo farTobiT 
32,4 m2; sarTuli (simaRliT 3,6 m) dayofilia 3 iarusad. erTi iarusis wyobis 

xangrZlivoba (nakadis ritmi) miRebul iqnas 2=K  cvla; samuSao cvlis 
xangrZlivoba – 8 sT; samuSaoTa Sesruleba moxdes gegmis 10%-is gadaWarbebiT; 
kedlis wyoba _ nakerebis ganawiburebiT. 

amoxsna: 
 

kalatozTa rgolis samuSao frontis sigrZe erTi cvlis ganmavlobaSi 
iangariSeba formuliT: 

 

bhH
NCPK

l
d

R=  , 

sadac N kalatozTa raodenobaa rgolSi ( N =2); C - cvlis xangrZlivoba 

(C =8 sT); P - gegmis gadaWarbebis dagegmili koeficienti (P =1,1); RK - kedelSi 

Riobebis gamaTvaliswinebeli koeficienti, RK =
RFF

F
−

, aq F  aris kedlebis 

saerTo farTobi ( F =240 m2); RF - Riobebis farTobi ( RF =32,4 m2) da 

RK = 16,1
4,32240

240
=

−
; dH - drois norma, romelic mocemuli wyobisaTvis tolia 

dH =3,7 kac.saaTi; b - kedlis sisqe (b =0.51 m); h - erTi cvlis ganmavlobaSi 

Sesasrulebeli wyobis simaRle, h =
K
hb , aq  K  aris erT iarusze wyobis 

xangrZlivoba ( K =2 cvla); bh - iarusis simaRle ( bh = m2.1
3
6.3
= ) da h = 6.0

0.2
2.1
= m. 

SevitanT ra miRebul mniSvnelobebs l -is gamosaTvlel formulaSi, gveqneba: 
 

1.1807.18
6.051.07.3

16.11.182
≈=

⋅⋅
⋅⋅⋅

=l  m. 
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Tavi VII. monoliTuri betonisa da rkinabetonis 
 samuSaoebi 

 
7.1. konstruqciebis dayalibeba  

betonisa da rkinabetonis samuSaoebis Semadgenloba. betonisa da 
rkinabetonis farTo gamoyeneba Tanamedrove mSeneblobaSi ganpirobebulia 
am masalebis maRali fizikur-meqanikuri maCveneblebiT, xanmedegobiT, tenisa 
da temperaturis zemoqmedebisadmi mdgradobiT, martivi teqnologiiT 
damzadebuli, saWiro formisa da zomis konstruqciebis miRebiT, SedarebiT 
iafi, adgilobrivi masalebis (foladis garda) gamoyenebiT.  
    damzadebis mixedviT, betonisa da rkinabetonis konstruqciebi iyofa 
monoliTur, anakreb da anakreb-monoliTur nakeTobebad. 
    monoliTuri konstruqciebi mzaddeba uSualod obieqtze. 
asawyobi konstruqciebi mzaddeba rkinabetonis qarxnebSi da poligonebze, 
samSeneblo moedanze mitanili konstruqciebis montaJi xorcieldeba 
uSualod obieqtze. 

anakreb-monoliTuri konstruqciebis gamoyenebis teqnologia aseTia: – 
asawyobi nawili mzaddeba qarxnebSi, moaqvT da amontaJeben adgilze, Semdeg 
abetoneben monoliTur nawils. 

damamzadebeli procesebi – yalibebis elementebis da yalibebis 
formebis damzadeba, armaturis damzadeba, betonis narevis damzadeba. 

satransporto samuSaoebi – yalibebis, armaturis, betonis narevis 
motana gamoyenebis adgilamde. 

monoliTuri betonisa da rkinabetonis konstruqciebis agebisas 
samuSaos Sedgeniloba aseTia – sayalibo samuSaoebi, romlebic, Tavis 
mxriv, moicavs yalibebis damzadebas, dayenebas da ganyalibebas. 
    saarmature samuSaoebi – armaturis damzadeba da dayeneba. Tu 
konstruqcia winaswardaZabulia, daWimva. 

betonis samuSaoebi – betonis damzadeba, transportireba, Cawyoba 
(Cageba), gamagrebis procesSi betonis movla. 

ZiriTadi procesebi – yalibebis dayeneba saproeqto mdgomareobaSi, 
armaturis Cawyoba, betonis Cawyoba da gamkvriveba, betonis movla, 
ganyalibeba. 

yalibebis daniSnuleba da mowyoba. yalibi droebiTi damxmare 
konstruqciaa, romelic konstruqcias saproeqto formasa da zomebs aniWebs.  

damzadebuli yalibi nebismieri konstruqciisTvis unda 
akmayofilebdes Semdeg pirobebs: 

- momavali nagebobis an konstruqciis zusti zomebis garantia; 
- forma-zomis ucvleloba gamoyenebis periodSi; 
- yalibebis elementebi gaangariSebul unda iqnes simtkicesa da 

deformatulobaze; 
- sayalibo farebis simkvrive da hermetuloba; 
- yalibebis zedapirebis sisufTave; 
- teqnologiuroba – advilad da swrafad dayeneba, ganyalibeba; 
- brunvadoba – yalibebis mravaljeradi gamoyeneba; 
- ekonomiuroba. 

    yalibebis dasamzadeblad gamoiyeneba sxvadasxva saxis masalebi – xe, 
liToni, xelovnuri masalebi. 
    yalibebisTvis gamoiyeneba: fiWvi, naZvi, soWi. yalibebSi SeiZleba 
gamoviyenoT wyalmedegi fanera, merqanburbuSelisa da merqanboWkovani 
filebi. am masalebisagan damzadebul yalibebze unda gamoviyenoT foladis 
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da aluminis samagrebi. xis yalibebis dadebiTi mxarea advilad damzadeba, 
magram aqvs naklic, dabali brunvadoba. 
    foladi SeiZleba gamoviyenoT yalibebis nebismieri elementis 
dasamzadeblad. foladisagan (furclebi, profilebi, milebi) damzadebuli 
yalibebi mravaljeradi gamoyenebisaa da maTi brunvadoba 500-ze metia. 
    plastikebisagan damzadebul yalibebSi gaerTianebulia yvela is 
dadebiTi Tviseba, romelic foladisa da xisagan damzadebul 
konstruqciebs aqvs. misi naklia drekadoba da siZvire. 
    yalibebis dasamzadeblad SeiZleba gamoyenebul iqnes daarmaturebuli 
plastmasebi. 
    yalibebis ZiriTadi tipebi. dasabetonebeli konstuqciebis 
saxeobebis mixedviT, yalibebi arsebobs: 
    1. dasaSlel-gadasaadgilebeli wvrilfarovani yalibebi. patara 
farebi (farTobi 2m2) masiT 50 kg, romelTaganac SeiZleba SevkraT yalibi 
nebismieri konstruqciis dasabetoneblad (vertikaluri da horizontaluri 
masivebis, saZirkvlebis, kedlebis, tixrebis, svetebis, koWebis da sxv). 
    2. msxvilfarovani yalibebi. farebis farTobia 20 m2, Tan axlavs mzidi 
da damWeri elementebi, domkratebi, xaraCoebi dabetonebisaTvis (nax. 7.1). 
aseTi yalibebis daniSnulebaa didgabaritiani da masiuri konstruqciebis 
dabetoneba. 
    3. blokuri yalibebi sivrciTi formebia. aseTi yalibebi SeiZleba 
SevqmnaT calkeuli farebisagan an specialurad damzaddes. gamoiyeneba 
kibis ujredebis, liftis Saxtebis, Sekruli ujredebis dasabetoneblad.  

4. asawev-gadasaadgilebeli yalibebi Sedgeba farebisagan, damWeri, 
mzidi da samagri elementebisagan, samuSao fenilisa da yalibebis asawev-
gadasaadgilebeli mowyobilobebisagan. aseT yalibebs iyeneben didi 
simaRlis konstruqciebis (romelTa kedlis sisqe cvladia) dasabetoneblad, 
rogorebicaa: milebi, Sxefsacivrebi, xidis burjebi da sxv. 

 

                                  
 

nax. 7.1. kedlis yalibis dayenebuli paneli kronSteinebiT 
1 - damcveli Robe; 2 - konsoluri xaraCos kronSteini; 3 - saketebi; 

4 - iribana; 5 - gadaxurvasTan misamagrebeli; 6 - iribanas damWimavi quro; 
7 - rigiTi farebi 
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    5. moculobiT-gadasaadgilebeli yalibebi gamoiyeneba, rodesac 
dasabetonebelia Senobis kedlebi da gadaxurva. yalibi Sedgeba Γ da Π-s 
magvari formis blok-seqciebisagan. 
    6. mcocavi yalibebi gamoiyeneba maRlivi Senoba-nagebobebis 
dasabetoneblad. yalibi warmoadgens sistemas, romelic Sedgeba 
farebisagan, muSa iatakisagan, domkratisagan, domkratis Reroebisa da 
marTvis pultisagan, romliTac xorcieldeba yalibis muSa sistemis aweva. 
yalibebi SeiZleba gamoviyenoT sacxovrebeli saxlebis gare da Siga 
kedlebis dasabetoneblad, sixistis birTvebis, sakvamle milebis, silosebis, 
Sxefsacivrebis da sxva nagebobebis asagebad, romelTa simaRle 40m-s 
aRemateba da kedlebis sisqe 25sm-ze metia. 
    7. horizontalurad gadasaadgilebeli yalibebi gamoiyeneba 
xazobrivad grZeli nagebobebis asagebad (sayrdeni kedeli, Ria koleqtori). 
yalibi warmoadgens xist CarCos borblebze, romelzec mimagrebulia 
farebi. aseTi yalibebis gamoyenebisas dasaSvebia uwyveti betonireba. 
    8. vertikalurad gadasaadgilebeli yalibebi gamoiyeneba iseTi 
nagebobis asagebad, rogoricaa: koSkebi, Sxefsacivrebi, sacxovrebeli 
saxlebi an misi nawilebi (mag. liftis Saxta). 
    9. gvirabis yalibebi warmoadgens perimetrze Sekrul gvirabisebri  
yalibs damWeri da maformirebeli elementebiT. yalibi gamoiyeneba 
gvirabebis asagebad. aseTi yalibebi SeiZleba gamoyenebul iqnes 
koridoruli sistemis SenobebSi (saavadmyofoebi, sanatoriumebi, skolebi 
da sxv). 
    10. mouxsnadi yalibebi (yalibi garsebi) gamoiyeneba iseTi 
konstruqciebis dasabetoneblad, romelTa ganyalibeba saWiro ar aris. aseT 
SemTxvevaSi SeiZleba erTdroulad gakeTdes hidroizolacia, mopirkeTeba, 
daTbuneba da sxv. aseTi meTodiT dabetoneba SeiZleba Sesruldes ara 
marto calkeuli konstruqciebis, aramed mTeli Senobis asagebadac. 
mouxsnadi yalibebisTvis SeiZleba gamoyenebul iqnes liTonis naqsovi 
badeebi, rkinabetonis armo- da azbestbetonis filebi, penoplastis, 
minacementis filebi da sxv.  
    11. specialuri yalibebi ver xvdeba zemoTCamoTvlil nomenklaturaSi. 
aseTia pnevmatikuri (gasaberi) yalibebi haergaumtari masalisagan. es 
yalibebi gamoiyeneba sivrciTi, Txelkedliani, rTuli konfiguraciebis 
(ZiriTadad mrudxazovani) dasabetoneblad. pnevmatikur yalibebSi (muSa 
mdgomareobaSi) Warb wnevas inarCunebs haeris kompresori. 
 
 

7.2. konstruqciebis daarmatureba 

armaturis saxeebi da daniSnuleba. armatura – foladis Reroebia, 
naglini profilebiT, mavTuli, romlebic Tavsdeba betonSi erTad 
muSaobisaTvis. 
    daniSnulebis mixedviT armatura iyofa muSa, ganmanawilebel da 
samontaJo armaturebad (nax. 7.2). 

muSa armatura Tavis Tavze iRebs gamWimav Zabvebs, romlebic 
warmoiqmneba konstruqciaSi sakuTari masisa da gare datvirTvebisagan. 
    ganmanawilebeli armatura 

- Tanabrad anawilebs datvirTvebs muSa Reroebs Soris; 
- uzrunvelyofs Reroebis erTdroulad muSaobas; 

erTmaneTTan akavSirebs muSa Reroebs, raTa ar moxdes maTi daZvra 
dabetonebisas. 
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samontaJo armatura ar Rebulobs Tavis Tavze datvirTvebs. igi 
uzrunvelyofs yalibSi armaturis karkasis, badeebis da sxva elementebis 
zust ganlagebas. 

mSeneblobaSi ZiriTadad iyeneben perioduli profilis Reroebs, 
romlebsac betonTan didi SeWiduloba axasiaTebs. Tu viyenebT gluv 
Reroebs betonTan SeWidulobis gasazrdelad, boloebi unda movRunoT 
kakviseburad.  
    samoqalaqo mSeneblobaSi Cveulebriv iyeneben armaturis Reroebs 
diametriT 12...30mm, samrewveloSi – 40mm, hidroteqnikur mSeneblobaSi 
90...120mm. armaturad SeiZleba gamoyenebul iqnes naglini profilebi. 

armaturis nakeTobebs miekuTvneba calkeuli Reroebi (Rerovani 
armatura), armaturis badeebi, brtyeli da sivrciTi karkasebi, armaturis 
nakeTobebi winaswar daZabuli konstruqciebisTvis, Casayolebeli detalebi, 
samontaJo kakvebi da caluRebi. 

Rerovan armaturas (nax. 7.2-is a) amzadeben gluvi profilisa da 
perioduli profilisagan naSverebis xraxnuli ganlagebiT (A-II klasi) an 
jvaredina (A-III an A-IV klasi). saerTod, armaturis Reroebi iyofa 
damzadebis teqnologiis mixedviT: cxladnaglini (4 klasia, A-I... A-IV-mde) da 
cxladnaglini Semdgomi gamtkicebiT, gawelviT civ mdgomareobaSi, maT aqvT 
ori klasi - A-IIв da A-IIIв. 

 
 

nax. 7.2. armaturis saxeebi 
a- armaturis Reroebi; b- brtyeli karkasi; g- sivrciTi karkasi; d-armaturis bade; 

I- brtyeli; II- rulonuri; e- armaturis bloki; 3- cxlad naglini Rerovani 
armatura; I- gluvi; II- perioduli profilis; z- svetis karkasi Rerovani 

armaturisagan; T- igive xisti armaturisagan; 1- swori muSa Reroebi; 2- igive 
moRunuli; 3- samontaJo Reroebi; 4- caluRebi (sakidebi);   5- ganmanawilebeli 

Reroebi; 6- badeebi; 7- armaturis naSveri; 8- kuTxovana;   9- iribana 
 

    foladis brtyeli karkasebi (nax. 7.2-is b) Sedgeba grZivi 
armaturisagan, romelic qmnis erT an or sartyels, romelTa Robeebi 
SeerTebulia erTmaneTTan ganivi ReroebiT. 

armaturis sivrciTi karkasebi  (nax.7.2-is g) Sedgeba ori an oTxi 
brtyeli karkasisagan, romlebic erTmaneTTan SeerTebulia calkeuli 
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ReroebiT an caluRebiT. aseT karkasebs iyeneben svetebis, koWebis, 
rigelebis da saZirkvlebis daarmaturebisaTvis. 
armaturis SeduRebuli badeebi (nax. 7.2-is d) Sedgeba 
urTierTperpendikularuli Reroebisagan, romlebic damagrebulia 
SeduRebiT gadakveTis adgilebSi.  badeebSi SeiZleba iyos grZivi an ganivi 
muSa armatura, an orive mimarTulebiT muSa armatura. 
    brtyeli muSa badeebi mzaddeba 2,5m siganisa da 9m sigrZis. 
specdakveTiT SeiZleba damzaddes sigrZiT 12m-mde. grZivi MmuSa armaturis 
diametrebia 12...25mm, bijiT 200mm. samontaJo armatura 8...12mm, maqsimaluri 
biji 600mm. saWiroebis SemTxvevaSi, SeiZleba qarxanaSive gamoiWras xvrelebi 
badeebSi, mieduRos damatebiTi Reroebi da sxv. 
    badeebi rulonebad mzaddeba sxvadasxva nomenklaturis armaturisagan, 
zomebi SezRuduli ar aris. erTaderTi SemzRudveli parametria masa da igi 
ar unda aRematebodes 1200kg-s.  
    samontaJo kakvebi mzaddeba armaturisagan, warmoadgens asakrebi 
rkinabetonis konstruqciis asawev elements. 
    Casayolebeli detalebi – liTonis firfitebi, romlebic miduRebulia 
armaturis karkasze saWiro asawyobi elementebis erTmaneTTan 
misaduReblad, konstruqciebis SepirapirebisaTvis da sxv. 
    caluRebi gamoiyeneba muSa da samontaJo armaturebis erTmaneTTan 
SesaerTeblad, raTa miRebuli iqnes sivrciTi karkasi. 
    winaswardaZabuli konstruqciebis daarmaturebisaTvis ufro xSirad 
iyeneben mavTulovan armaturas (nax. 7.3). 

             
 

nax. 7.3. armatura winaswardaZabuli konstruqciebisTvis 
a- SvidmavTuliani wna; b- igive, 19 mavTuliani; g- mavTulovani bagirebi, orwnadi; 

d- igive, samwnadi; e,z- mravalrigiani bagirebi; T,i- armatura konismagvari;  
1- muSa mavTuli; 2,9- moqsovili mavTuli; 3- spirali; 4- mokle; 5- RerZuli Rero;  

7- gare damcavi safari 
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mavTulovan armaturas yofen Semdeg saxeebad: 

- saarmature mavTuli dabalnaxSirbadiani В-I klasi, Zalze mtkice 
naxSirbadiani В-II klasi; 

- mavTulovani wnulebi sami, Svidi da mravalmavTulovani wnulebisagan 
marjvena daxveviT, gadaWrisas es wnulebi ar iSleba; 

- Zalze mtkice mavTulovani bagirebi. 
    bolo wlebSi daiwyes araliTonis armaturis gamoyeneba. 
minaboWkovani, azbestisa da bazaltis boWkosagan. 
    minaboWko Sereuli cementis duRabTan iZleva maRali simtkicis mina 
cements, romelic xasiaTdeba maRali simtkiciT. naklia dabali wyal- 
airgamtaroba. cementis qva SeiZleba miviRoT maRali simtkicis, Tu masSi 
gamoyenebuli gveqneba daWrili mina  boWko konstruqciaSi qaosuri 
ganlagebiT. monoliTuri konstruqcia iqneba Zalze mtkice, Tu masSi 
qaosurad iqneba ganlagebuli armaturisa da mavTulis naWrebi. analogiur 
efeqts SeiZleba mivaRwioT, Tu gamoviyenebT azbestis an bazaltis boWkos. 

saarmature samuSaoebis Semadgenloba.  saarmature samuSaoebi 
moicavs Semdeg procesebs: 

- armaturis centralizebuli damzadeba; 
- armaturis transportireba samSeneblo moedanze da dasawyobeba; 
- armaturis elementebis gamsxvilebuli awyoba, armaturis nakeTobebis 

damzadeba; 
- armaturis Reroebis, badeebis, brtyeli, sivrciTi da mzidi armaturis 

karkasebis yalibebSi dayeneba; 
- calkeuli samontaJo erTeulebis erTian armokonstruqciebad 

SeerTeba;  
- armokonstruqciebis iseTi saxiT damagreba, romelic mogvcems 

saSualebas dabetonebisas miviRoT saWiro damcveli Sre. 
    rkinabetonis konstruqciebis daarmaturebis yvela procesi SeiZleba 
gavaerTianoT or jgufSi: armaturis elementebis winaswari damzadeba da 
maTi dayeneba saproeqto mdgomareobaSi. 

armaturis nakeTobebis damzadeba. armaturis nekeTobebs amzadeben 
centralizebulad armaturis qarxnebSi, saamqroebsa da saxelosnoebSi. 
    dauZabavi armaturis damzadebis procesi Sedgeba calkeuli 
teqnologiuri operaciebisgan (nax. 7.4). 
    damamzadebeli operaciebi _ gasufTaveba da Reroebis gasworeba, 
Reroebis SeerTeba uwyvet wnulebad; moniSvna da Reroebis daWra, 
SeduRebis operaciebs kontaqturi da wertilovani meTodiT, xeliT an 
mravaleleqtrodian manqanebze. 
 

                           
 

nax. 7.4. armaturis damzadeba 
1- pirapirebze SeduRebis posti; 2- Reroebis gawmenda Jangisgan; 3-   gamweli 

gorgolaWebi; 4- Reroebis gasasworebeli posti; 5- Reroebis Wris posti 
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    asakrefi operaciebi _ Casayolebeli detalebis dayeneba da miduReba, 
sxvadasxva mrudxazovani da moRunuli Reroebis dayeneba, furclovani 
profilebis daWra, sivrciTi karkasebis Seqmna brtyeli karkasebisa da 
badeebisagan.   

armaturis elementebis SeerTeba SeduRebis wesiT. armaturis  
erTmaneTTan SeerTebis ZiriTadi xerxebia – TavgadadebiT dawyoba da 
SeduReba. TavgadadebiT SeerTeba gamoiyeneba iseTi konstruqciebis 
daarmaturebisas, romlebSic gamoyenebulia badeebi da brtyeli karkasebi, 
armaturis diametriT 32mm-mde. Tavgadadebis sidide damokidebulia 
elementis muSaobis xasiaTze, pirapiris mdebareobaze elementis kveTSi, 
betonis simtkicisa da armaturis klasebze. 
    badeebis SeduRebiT Sepirapirebisas saWiroa aranakleb ori ganivi 
Rero, romlebic ganlagebuli iqnebian pirapiris zonaSi. Tu Sepirapirebas 
vawarmoebT iseTi badeebiT, romlebic perioduli profilisganaa Sedgenili, 
ganiv ReroebTan miduReba saWiro ar aris, magram Tavgadadeba unda iyos 
meti (Reroebis diametris xuTjeradze). aramuSa mimarTulebiT Reroebis 
pirapirebi (ganivi samontaJo Reroebi) sruldeba TavgadadebiT 50mm, Tu 
ganmanawilebeli Reroebis diametria 4mm da 100mm – 4mm-ze meti. Tu muSa 
armaturis diametric 26mm-ia da meti SeduRebuli badeebi aramuSa 
mimarTulebiT ewyoba Tavi Tavze pirapiris gadafarviT sapirapire badeebiT. 
gadafarva TiToeul mxareze unda iyos aranakleb ganmanawilebeli 
armaturis 15 diametrisa, magram ara naklebi 100mm. 

kontaqturi SeduReba. kontaqtur SeduRebas aqvs Semdegi 
nairsaxeobebi: 

- wertilovani kontaqturi SeduReba gamoiyeneba urTierTgadakveTis 
adgilebSi, Reroebis SesaduReblad badeebsa da karkasebSi; 

- sapirapire kontaqturi SeduReba  gamoiyeneba Reroebis erTmaneTTan 
SesaduReblad. roca gvWirdeba maTi dagrZeleba, agreTve CamonaWrebis 
erTmaneTTan SesaerTeblad. 
      wertilovani kontaqturi SeduReba. ori (an meti) Rero maTi 
gadajvaredinebis adgilSi moTavsdeba SesaduRebeli manqanis eleqtrodebs 
Soris da moeWireba. denis gatarebis Semdeg gamoiyofa didi raodenobis 
siTbo, Reroebis liToni gaxurebamde rbildeba da moWeris gavleniT 
mtkiced SeuerTdeba erTmaneTs. 
    kontaqturi pirapiruli SeduReba xdeba uwyveti da wyvetili 
gaxurebiT. 
    SeduReba uwyveti gaxurebis meTodiT gansxvavdeba imiT, rom ori 
SesaduRebeli Rero, romlebic CarTulia eleqtrowredSi, iwyebs nela, 
urTierTmiaxloebamde moZraobas. SexebisTanave ikvreba qseli. am dros 
gamoiyofa Zalze maRali temperatura, liToni lRveba miWeris gamo. roca 
miwola (gamRvali Tavi) miaRwevs saWiro sidides, dens gamorTaven da Reros 
gamoiReben mimWerebidan. aseTi meTodis gamoyenebisas nakeri SeiZleba 
ganlagebuli iyos armaturis karkasis an mzidi konstruqciis nebismier 
adgilze. 
    SeduReba wyvetili gaxurebis meTodiT. Reroebs mivadebT erTmaneTs 
da movacilebT (eleqtroqselis CarTva da gamorTva). es operacia meordeba 
3-dan 20-mde. Reroebis boloebi gaxurdeba da molRveba. didi diametris 
Reroebi gaxurebisagan wiTldeba da wneviT, Tu maT erTmaneTs mivaWerT, 
moxdeba SeerTeba. 

 rkaluri eleqtroSeduReba. SeduRebis es meTodi yvelaze 
gavrcelebulia mSeneblobaSi. eleqtrorkali, warmoqmnili SesaduRebel 
elementsa da eleqtrods Soris, iwvis atmosferoSi da xdeba SeduReba. 
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rkaluri   SeduRebisTvis SeiZleba gamoyenebul iqnes mudmivi da cvladi 
deni.  SeduReba cvlad denze SedarebiT ekonomiuria. minimaluri Zabva, 
romelic saWiroa rkalis Sesaqmnelad, mudmiv denze 30...35 voltia, xolo 
cvladze _ 40...50 volti. 
    eleqtrodebi, romlebic gamoiyeneba SeduRebis samuSaoebSi, 
dafarulia specialuri safariT. SeduRebisas orTqldeba, warmoqmnili 
orTqli advilad ionizirdeba da uzrunvelyofs rkalis mdgradobas. 

SeduRebas awarmoeben 10 mm-ze meti diametris Reroebze. ufro wvrili 
Reroebis SeduRebisas mosalodnelia am Reroebis gadawva. 

rkaluri SeduReba yvelaze gavrcelebulia: TavgadadebiT, zesadebiT 
da abazanuri (nax. 7.5). 

abazanuri SeduRebis arsi mdgomareobs SemdegSi: eleqtrorkals 
eleqtrodebiT aRagzneben SesaduRebeli Reroebis Tavebs Soris. 
gamoyofili siTbo alRobs eleqtrodisa da Reroebis liTons da 
warmoiqmneba galRobili liTonis abazana. Reroebs Soris manZili 1,5...2 
diametris jeradia. abazanad gamoiyeneba spilenZis inventaruli formebi da 
qvesadebi kavebi. abazanuri SeduReba gamoiyeneba ReroebisTvis diametriT 20-
dan 80mm-mde. 
  

         
 

nax. 7.5. armaturis Reroebis SeerTebis wesebi 
a - Reroebis SeerTeba xelis rkaluri SeduRebiT (I zedsadebiT da ormxrivi 

nakeriT; II igive, calmxrivi nakeriT; III igive TavgadadebiT); b - rkaluri SeduReba 
nakeris iZulebiTi formirebiT jvaredini horizontaluri ReroebiT; g - igive 
horizontalursa da vertikalurs Soris; d - kontaqturi rkaluri SeduReba 

pirapirebis TavgadadebiT; e - rkaluri abazanuri SeduReba;  
1 - SesaduRebeli Reroebi; 2 - mrgvali zesadebebi; 3 - eleqtrodebi; 4 - inventruli 

(spilenZis an grafitis) formebi; 5 - eleqtrosadenebi; 6 - eleqtrodis damWeri;  
7 - gamdnari liToni;  8 - Reroebs Soris manZili (RreCo) aiReba eleqtrodis 

diametris 1,5...2 jeradi 
 

rkaluri SeduRebisas erTi gamtari uerTdeba SesaduRebel elements, 
meore – eleqtrods, romelic moTavsebulia specialur damWerSi. 
SemduRebeli eleqtrodiT exeba SesaduRebel elements, ikvreba rkali da 
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SemduRebeli swrafad aswevs eleqtrods 2...4mm-ze. warmoqmnili 
eleqtrorkali adnobs eleqtrods da nawilobriv SesaduRebel elements, 
romelic uerTdeba eleqtrodis liTons. 

obieqtze saarmature samuSaoebis warmoeba.  sivrcul karkasSi 
kedlis konstruqciuli daarmaturebisaTvis gamoiyeneba brtyeli karkasi 
armaturis 900 mm bijiT. Tu kedeli gaangariSebulia ZiriTadi datvirTvebis 
Tanwyobaze, maSin ara umetes 400 mm-is bijiT.  

vertikaluri armaturis diametri miiReba ara umciresi 10 mm, xolo 
horizontaluri armaturis _ ara umciresi 8 mm. 

horizontaluri Reroebi, romlebic aerTianebs brtyel karkasebs, 
unda dayendes bijiT ara umetes 600 mm.  

saangariSo armaturis raodenobis cvlileba Senobis simaRlis 
mixedviT, rekomendebulia ganxorcieldes grZivi armaturis diametris 
cvlilebis xarjze. amave dros, ucvlelad SenarCunebul unda iqnes maTi 
raodenoba da manZili Reroebs Soris.  

1000 mm-mde siganis Suakedlebis daarmaturebisas saWiroa gamoyenebul 
iqnes ara naklebi 12 mm diametris oTxi grZivi armaturis Rero, romlebic 
Caketili caluRiTaa gaerTianebuli sivrcul karkasSi. caluRebi 
dayenebul unda iqnes bijiT ara umetes kedlis gaormagebuli sisqisa an 400 
mm an 20 d. 

armaturis karkasis Sepirapireba Senobis simaRlis mixedviT unda 
moxdes 20 mm-mde diametriT ReroebisaTvis pirgadadebiT SeduRebis gareSe. 

samSeneblo obieqtebze, sadac mimdinareobs monoliTuri rkinabetonis 
konstruqciebis ageba, asruleben Semdeg operaciebs: 

- sivrciTi karkasebis gamsxvilebiTi akrefa; 
- mza karkasebis da badeebis dayeneba yalibebSi; 
- calkeuli Reroebisa da armaturis moqsovili konstruqciebis 

dayeneba yalibebSi. 
    damontaJebuli armatura unda iyos saimedod gamagrebuli, raTa ar 
moxdes misi deformireba dabetonebis procesSi. armatura yalibebSi unda 
Caidgas mas Semdeg, rac Semowmdeba misi Sesabamisoba proeqtTan. armatura 
ise unda davayenoT, rom gvqondes saSualeba davicvaT betonis saWiro 
damcavi Sre. betonis damcavi Sre icavs armaturas koroziisgan. damcavi 
Sris sisqis misaRwevad arsebobs inventaruli qvesadebebi, gambjenebi da 
individualuri, adgilze damzadebuli sadebebi. 
    betonis damcavi Sris sidide damokidebulia konstruqciis sisqeze, 
saxeobaze, armaturis diametrze. kedlebisTvis sisqiT 10sm – 10mm; filebsa 
da kedlebSi sisqiT 15sm ara naklebi 15mm-isa; koWebsa da svetebSi, 
romlebSic armaturis diametri icvleba 20-32mm – ara naklebi 25mm. Tu 
armaturis diametric metia – ara naklebi 30mm-sa. 
    armaturis konstruqciebis montaJs awarmoeben amwis saSualebiT. 
karkasebs masiT 100kg-mde ayeneben xeliT, xolo ufro mZimeebs amwiT. 
svetebis mZime karkasebs ayeneben uyalibod  da Semdeg Semoakraven yalibebs. 
Tu kolonebis simaRle Zalze didia, karkasi SehyavT (Sedgamen) yalibebSi, 
romelTa ori an sami gverdi ukve dadgmulia. rigelebisa da koWebis 
karkasebs dgamen yalibebSi pirdapir. filebis daarmaturebas awarmoeben 
badeebisa da sivrciTi konstruqciebis dawyobiT sayalibo fenilze. 
Sepirapireba xorcieldeba TavgadadebiT, eleqtrorkaluri SeduRebiT. 

winaswar daZabul konstruqciebSi armaturis daWimvis  meTodebi. 
winaswari daZabvis meSveobiT SeiZleba gavzardoT rkinabetonis simtkice, 
rac aseve saSualebas iZleva gavzardoT datvirTva konstruqciaze an 
arsebuli datvirTvisas SevamciroT konstruqciis gabaritebi. 
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daZabva formebze da sabrjenebze mocemulia 7.6-is a,b nax-ze. 
    
 

     
 

nax. 7.6. armaturis daZabvis meTodebi 
a - sabjenebze; b - formaze; g - gamagrebul betonze; 

1 - domkrati;  2 - momWeri; 3 - sayrdeni; 4 - liTonis sayrdeni;  
5 - dasaZabi armatura; 6 - liTonis Zaluri yalibi; 7 - arxi konstruqciaSi;        

8 - SesaerTebeli naxevarwamweebi daZabuli armaturiT 
 
    daWimviT Cven SegviZlia avkrifoT didi zomis konstruqciebi, sigrZiT 
30m da meti, mcire zomis elementebisagan, romelTa transportireba 
advilia. qarxnuli wesiT damzadebul elementebSi winaswar datovebulia 
xvrelebi an kvlebi, dasaZabavi armaturis mosaTavseblad.  
 

 

7.3. konstruqciebis dabetoneba 

  betonis narevis damzadeba. betonis narevs amzadeben meqanizebul an 
avtomatizebul qarxnebSi da mza saxiT awvdian mSeneblobas. saWiroebis 
SemTxvevaSi, Tu betonis moTxovna 3000m3-ia weliwadSi, mSeneblobaze 
SeiZleba damontaJebul iqnes droebiTi betonsarevi danadgari, romelic 
ganaxorcielebs betonis narevis gadatvirTvas satransporto saSualebebSi. 
    betonis narevis damzadeba Sedgeba operaciebisagan, romlebic 
iTvaliswinebs betonis Semadgeneli nawilebis (cementi, Semvsebebi) miRebas 
da dasawyobebas, dozirebas da arevas, xolo Semdeg mza betonis narevis 
gacemas satransporto saSualebebze. zamTris pirobebSi am ZiriTad 
operaciebs emateba wylis da Semvsebebis gacxeleba, danamatebis da 
plastifikatorebis momzadeba da damateba. 
    betonis narevs amzadeben sruli da danawevrebuli teqnologiebiT. 
pirveli gulisxmobs produqciis (betoni) miRebas mza saxiT, meore – 
dozirebul Semadgenlobebs an mSrali narevis miRebas. 
    betonis dasamzadeblad ZiriTad teqnologiur saSualebebs 
warmoadgens: saxarjo bunkerebi ganmanawilebeli mowyobilobebiT, 
dozatorebi, betonsarevebi, Siga satransporto sistemebi da komunikaciebi, 
produqciis gamcemi bunkerebi. 
      imisda mixedviT, Tu rogoria moTxovna betonze, SeiZleba 
organizebul iqnes betonis saraiono qarxnebi, betonis msxvili, 
stacionaruli kvanZebi da Siga saobieqto danadgarebi. 
    betonis saraiono qarxnebi mza produqciiT amaragebs samSeneblo 
obieqtebs, romlebic ganlagebulia teqnologiurad dasaSveb manZilebze 
(saavtomobilo gadazidva). es manZili, romelsac ewodeba qarxnis moqmedebis 
radiusi, damokidebulia rig faqtorebze, romelTagan ZiriTadia gzebis 
adgilobrivi mdgomareoba, cementis teqnologiuri Tvisebebi, sezonuroba 
(gare temperatura). saraiono qarxnebi emsaxureba mSeneblobebs, romlebic 
25...30km-iTaa daSorebuli. 
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    stacionaruli betonsarevi kvanZebi (qarxnebi) ewyoba Cveulebriv iseT 
mSeneblobebze, romelTa dasruleba navaraudevia 5...6 wlis ganmavlobaSi. 
    saobieqto betonsarevi danadgarebi emsaxureba erT samSeneblo 
moedans an calke mSenebare obieqts, romelTa moTxovna betonze 1,5 aTasi 
m3/TveSi. 
    cikluri moqmedebis betonsarevSi CatvirTva unda movaxdinoT Semdegi 
TanamimdevrobiT: Tavidan betonsarevSi vuSvebT saWiro wylis 15-20%-s, 
Semdeg erTdroulad _ cements da Semvsebebs, ris Semdegac wylis miwodeba 
grZeldeba saWiro raodenobamde. betonis narevis damzadebis xangrZlivoba, 
betonsarevis moculobisa da betonis Zvradobis gaTvaliswinebiT icvleba 
45-dan 240wm-mde. 
    gancalkevebuli teqnologiiT betonis damzadebisas saWiroa davicvaT 
Semdegi Tanamimdevroba: SemrevSi dozirdeba wyali, qviSis nawili, wvrilad 
dafqvili (Tu saWiroa) mineraluri danamatebi da cementi. es komponentebi 
saguldagulod aireva, miRebuli narevi miewodeba betonmrevs, romelSic 
ukve aris qviSis nawili, wyali da msxvili Semvsebebi da es narevi 
xelmeored aireva. 
    msxvili Semvsebebis zoma ar unda aRematebodes Txelkedliani 
konstruqciis sisqis 1/3-s. filisaTvis – sisqis 1/4-s, sxva 
konstruqciebisaTvis armaturis Reroebs Soris manZilis 2/3-s. qviSaSi ar 
unda iyos xreSis marcvlebi, zomiT 10mm-ze meti. sxva nawilakebi zomiT 
unda iyos 5mm-ze naklebi. wylis vargisianoba mowmdeba laboratoriaSi. 

betonis narevis transportireba. betonis narevis transportireba 
avtotransportiT (nax. 7.7). betonis narevs obieqtze awodeben 
avtoTviTmclelebiT, avtobetonsazidebiT, avtobetonsarevebiT da badia 
konteinerebiT. gadazidvis xangZrlivoba ar unda aRematebodes 1 sT-s. 
moZraobisas ganSrevebis Tavidan asacileblad betoni unda davicvaT 
Zlieri ryevisa da njRrevisagan. 

 

           
 

nax. 7.7. avtobetonsarevi (a) da (b) 
1- betonsarevi dolis amZravi; 2- wylis avzi; 3- betonsarevi doli;  
4- CamtvirTavi mowyobiloba; 5- Rari seqciebiT; 6- hidrosistema;  

7- frTebiani Semrevis amZravi; 8- cisterna 
 

    narevis miwodeba vibromkvebavebiT da vibroRarebiT. betonis 
misawodeblad mcire manZilebsa da did siRrmeebze gamoiyeneba  
vibromkvebavebi da vibroRarebi (unda gvaxsovdes, rom betonis narevis 
Tavisufali vardnis simaRle ar unda aRematebodes 3m-s). es mowyobilobebi 
gamoiyeneba betonis narevis CasaSvebad 10m-mde. Tu siRrme metia, maSin unda 
gamoviyenoT drekadi (seqciuri) xorTumebi da vibro- xorTumebi. 
    betonis narevis miwodeba amweebiT da sawevarebiT. saavtomobilo 
transportiT mitanil betons avtoTviTmclelebidan gadatvirTaven badiebSi 
da Semdeg amweebiT miawodeben uSualod dabetonebis adgilze. koSkura 
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amwe, romelic samSeneblo moedanze dgas, gamoiyeneba dasabetonebel 
blokze betonis ulufebad misawodeblad. 
    sawevariT betonis miwodeba xdeba mxolod vertikaluri 
mimarTulebiT. Cveulebriv iyeneben dgarul sawevelebs, romlebic betonis 
narevs aswevs CamCebiT da konteinerebiT. betonis horizontaluri 
transportirebisaTvis, aseT SemTxvevaSi iyeneben xelis urikebs, 
motorolerebs da motourikebs. 
    betonis narevis transportireba lenturi konveierebiT da 
betonCamwyobebiT. mSeneblobaSi iyeneben lentur transportiorebs 
wertilovani konstruqciebis dabetonebisaTvis. gamoiyeneba lenturi 
konveierebi (transportiori) sigrZiT 6...15m, lentis siganiT 400...500mm. lenti 
SeiZleba iyos gluvi da wibovani. aseTi mowyobilobebiT betoni SeiZleba 
mivawodoT 4m-ze rogorc zeviT, aseve qveviT. lenturi transportiorebis 
gamoyeneba moxerxebulia uwyveti qmedebis betonsarevebTan erTad.  
    betonis narevis miwodeba da Cawyoba avtobetontumboTi (nax. 7.8). 
 

                                      
 
 

nax. 7.8. betonis narevis Calageba betontumboTi 
1-rezinis saxelo –“xorTumi”; 2-saxsruli isari; 3-betonis sadeni;  

4-hidravlikuri dguSi; 5-avtobetonsatumbi; 6-satumbis mimRebi bunkeri;  
7-avtobetonSemrevi – “miqseri” 

 
    betontumboebs amzadeben sami saxis: stacionaruls, misabmels (nax. 7.8) 
da TviTmavals. betontumbos moqmedebis radiusi horizontalurad 220...300m-
ia, xolo vertikalurad 40m-mde. Tu manZili metia, mimdevrobiT rTaven or-
sam tumbos. betonsadeni milebi Sedgeba seqciebisagan, sigrZiT 0,5...3m, 
muxlebisagan, mobrunebis kuTxiT 90, 45, 22 da 10°. milebi rkinisaa. 
 
 

7.4. betonis narevis Cawyoba 

mosamzadebeli samuSaoebi. konstruqciaSi betonis Cawyobamde 
asruleben mosamzadebel samuSaoTa kompleqss: yalibebze, armaturaze, ukve 
Calagebul betonis zedapirsa da fuZeze. betonis Cawyobamde unda Seivsos 
da gaformdes aqtebi daxurul samuSaoze, maT Soris fuZis momzadebaze, 
hidroizolaciaze, yalibebze, daarmaturebasa da Casayolebel detalebze. 
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    uSualod betonis Cawyobis win betonis gasufTavebuli zedapiri unda 
gairecxos wyliT da gaSres haeris WavliT.  liTonis yalibebis zedapirebi 
unda daifaros zeTiT, xolo betonis, rkinabetonisa da armocementis 
yalibebis zedapirebi unda dasveldes wyliT, raTa ar moxdes maT mier 
Casawyobi betonidan wylis STanTqma. xis yalibebis zedapirebi ki, Tu 
gluvia _ wyliT, xolo xaoiani zedapirebis SemTxvevaSi _ soliariT an 
namuSevari zeTiT. adre Cawyobili betonis kvanZebs wmenden da asveleben 
wyliT. 

betonis narevis Cawyobis wesebi.  betonis narevi ise unda 
CavawyoT konstruqciaSi, rom uzrunvelvyoT betonis monoliTuroba, 
saproeqto fizikur-meqanikuri maCveneblebi da erTgvarovneba, betonis 
saTanado kavSiri armaturasa da Casayolebel detalebTan, yalibebis 
sruli Sevseba. 
    arsebobs betonis Cawyobis sami ZiriTadi wesi: Cawyoba datkepniT, 
CamosxmiT (superplastifikatoriani betoni) da wneviT. nebismieri meTodis 
gamoyenebisas unda davicvaT ZiriTadi wesebi – betonis yoveli axali 
ulufa unda CavawyoT adre Cawyobil fenaSi SemWidroebis dawyebamde. amiT 
gamovricxavT muSa nakerebis mowyobis aucileblobas. 
    gegmaSi mcire zomis konstruqciebSi (svetebi, koWebi, Txeli kedlebi, 
tixrebi) dabetonebas awarmoeben mTel simaRleze Seuwyvetlad. didi 
masivebis dabetonebisas (mag., masiuri saZirkvlis filebi) betons awyoben 
horizontalur fenebad da, rogorc wesi, mTel farTobze. fenebi unda iyos 
erTnairi sisqis. 
    betontumboTi betonis miwodebisas, yalibSi mili mudmivad unda iyos 
Cafluli. es uzrunvelyofs betonis wneviT Cawyobas. sxmadi betonis narevi 
zeplastikuria (konusis jdena 14...16sm), igi advilad aRwevs yvelgan da 
TviTSemkvrivebadia. 
    betonis narevis gamkvrivebisas dauSvebelia vibratoris dayrdnoba 
armaturaze, Casayolebel detalebsa da liTonis sxva nawilebze. siRrmiTi 
vibratoris Cayursva unda moxdes ise, rom igi Cavides adre Cawyobil 
fenaSi 5...10sm-ze. vibratoris gadaadgilebis biji ar unda aRematebodes misi 
moqmedebis radiusis erTnaxevars.  
    vibrirebis xangrZlivobam unda uzrunvelyos betonis sakmarisi 
Semkvriveba, romlis ZiriTadi niSnebia: 

- Cawyobili betonis jdenis Sewyveta; 
- cementis rZis amosvla zedapirze; 
- betonis zedapirze haeris buStukebis warmoqmnis Sewyveta. 

    betonis samuSaoebis warmoebisas mudmivad unda vakontroloT 
yalibebis mdgomareoba. 

vibrirebiT betonis narevis Semkvriveba. xarisxiani betonis 
misaRebad sakmarisia ara marto betonis Semadgenlobis dadgena, aramed 
Semkvrivebis SerCevac.  

mSeneblobaSi yvelaze gavrcelebuli da efeqturi meTodia betonis 
Semkvriveba vibrirebiT. vibrirebisas Semvsebis nawilakebi ganicdian rxeviT 
moZraobas da betoni TiTqos Txevaddeba, iZens Zvradobas da denadobas. es 
ki, dabetonebis sivrcis sruli Sevsebis sawindaria.  

mSeneblobaze iyeneben sami tipis eleqtromeqanikur vibrators: Siga 
(siRrmiTi), gare da zedapiruli (nax. 7.9). betonSi Cayursuli vibratori 
gadascems rxeviT moZraobas uSualod betons. gare vibratoriT rxevebi 
gadaecema yalibidan, romelzec igi magrdeba giragebiT an sxva saxis 
momWerebiT. rac Seexeba zedapirul vibratorebs, romlebic moTavsebulia 
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gasamkvrivebeli betonis narevze, isini gadascemen  rxevebs muSa filis 
meSveobiT. 

                
 

nax. 7.9. vibratorebiT betonis narevis gamkvriveba 
a- siRrmiTi vibratori (Rerovani); b- jgufuri vibratori  (vibropaketi);  

g-vibratori drekadi ReroTi; d- zedapiruli vibratori; e- gare vibratori;  
v- betonis simtkicis zrdis grafiki (Semkvriveba 10...60wm-is ganmavlobaSi);  

1- cilindruli muSa korpusi; 2- liTonis Stanga; 3- rezinis qsoviliani Slangi;  
4- gamomrTveli; 5- mkvebavi kabeli; 6- saxeluri; 7- eleqtroZravi;           

 8- yalibi; 9- zedapiruli vibratori; 10- vibratoris muSa fila (fila – fskeri); 
11- drekadi sawevela vibratoris gadasaadgileblad; 12- gare vibratori 

 
 

           
 

nax. 7.10. muSa nakerebis ganlageba konstruqciebSi 
a - sveti wibovani gadaxurviT; b - igive, amwqveSa koWiT; 1 - svetis   konsoli; 
 2 - wamwe; 3 - amwqveSa koWi; g - sveti ukoWo gadaxurvisas; d - CarCos fexi da 

rigeli; e - wibovani gadaxurva meorexarisxovani koWis paralelurad 
dabetonebisas; v – igive, koWebis perpendikularulad 
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vibratorebis SerCeva damokidebulia konstruqciis saxeze, magaliTad, 

siRrmiTi vibratorebi gamoiyeneba masiur konstruqciebSi, betonis 
Sesamkvriveblad; zedapiruli vibratorebiT amkvriveben mxolod betonis 
zeda Sreebs. maT iyeneben Txeli filebisa da iatakebisaTvis. gare 
vibratorebs iyeneben mWidrod daarmaturebul konstruqciebSi (svetebi, 
koWebi) betonis gasamkvriveblad.  

muSa nakerebis mowyoba. muSa nakeri ewodeba pirapiris sibrtyis 
ares, ukve gamagrebul betonsa da axlad Cawyobil betons Soris. 
    muSa nakerebi dasaSvebia iseTi konstruqciebis (nax. 7.10) 
dabetonebisas, rogoricaa svetebi, koWebi, brtyeli filebi, wibovani 
gadaxurvebi. 
 
 

7.5. dabetonebis specialuri meTodebi 

betonis vakuumireba.   axlad Cawyobili betonidan Tavisufali 
wylis mocilebas gauxSoebuli haeris meSveobiT, vakuumireba ewodeba. 
vakuumirebuli betoni ufro Cqara iZens simtkices, maRali wyalgaumtarobiT 
xasiaTdeba da bzarmedegia. 
 

                   
 

nax. 7.11. vakuum-faris sqema 
1- betoni; 2- vakuum-faris karkasis CarCo; 3- didujredebiani liTonis bade;   
4- mWidro ujredebiani liTonis bade; 5- safiltravi naWeri (biazi, mitkali);  
6- sampoziciani onkani; 7- saxuravi wyalmedegi fanerisagan; 8- rezinis safeni 

hermetulobisaTvis 
 
      vakuumireba teqnologiuri meTodia, romelic iZleva saSualebas, 
Cawyobili betonidan gamovides 10...25% wyali. am meTodiT SesaZlebelia 
gamoviyenoT betoni ZvradobiT 10sm-mde. 
     axlad Cawyobili betonis swor zedapirze deben vakuum-fars (nax. 7.11).  

  qvemodan fari aRWurvilia vakuumsiRruiT, romelic uSualod exeba 
betons. qveda nawili Sedgeba safiltravi naWrisagan (narma, mitkali), 
Semdeg modis ori, didi da mWidro ujredebiani bade. 

torkretireba. torkretireba ewodeba teqnologiur process, 
rodesac betonis an sxva zedapirze haeris wneviT dagvaqvs cement-qviSis 
duRabi an wvrilmarcvlovani betoni. duRabisTvis gamoiyeneba cement-
qvemexi, xolo betonisTvis beton-Spric-manqana. qviSa, cementi da msxvili 
Semvsebebi haeris Wavlis moqmedebiT ereva wyals da daitaneba 
dasamuSavebeli konstruqciis zedapirze. aseTi saxis masas, torkrets 
uwodeben, xolo beton-Spric-manqaniT datanil betonis narevs _ naSxef 
betons an “Spric-betons”  (nax. 7.12). 
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nax. 7.12. mowyobilobebi torkretirebisaTvis 
1 - kompresori; 2 - sahaero Slangebi; 3 - haergamwmendi; 4 - cement-qvemexi; 

5 - materialuri Slangi; 6 - sacmi; 7 - Slangi wylisTvis; 8 - wylis rezervuari 
     

 

7.6. betonis dayovneba 

    axlad Cawyobili betoni saWiroebs movlas, gansakuTrebiT gamagrebis 
pirvel dReebSi. am periodSi betoni unda davicvaT atmosferuli 
naleqebisagan, wylis dakargvisagan, unda davicvaT temperaturuli 
tenianobis reJimi. dayovnebis pirobebma unda uzrunvelyos: 

- temperatura tenianobis reJimis SesanarCuneblad, rac saWiroa 
simtkicis zrdisTvis; 

- temperaturul jdeniTi deformaciebis da bzarebis Tavidan acileba; 
- dartymebisa da rxevebisagan dacva; 
- dacva mzisagan, qarisagan, swrafi gamoSrobisa da temperaturis 

mkveTri cvlilebisagan; 
- dacva sxva saxis uaryofiTi gavlenebisagan. 

axlad Cawyobili betoni unda SevinarCunoT tenian mdgomareobaSi, 
zafxulSi periodulad misi morwyviT, xolo zamTarSi yinvisagan 
SefuTviT davicvaT. 

    zafxulSi, qarian dReebSi, axlad Cawyobil betons ara ugvianes 2...3 
saaTisa unda davafaroT sveli naWrebisagan Sekerili sabnebi, davayaroT 
naxerxi an qviSa. 
    normaluri gamagrebisTvis Tu garemo temperatura 15°C –ze metia, 
betoni unda davayovnoT tenian mdgomareobaSi, rac miiRweva misi 
sistematuri morwyviT. 
 

betoni portlandcementze 7  dRe-Ramis ganmavlobaSi 

igive, Tixamiwacementze 3  dRe-Ramis ganmavlobaSi 

sxva saxis cementebze 14 dRe-Ramis ganmavlobaSi 

        
Zalze cxel pirobebSi ki vadebi 1,5-jer izrdeba. pirveli sami dRis 
ganmavlobaSi, roca hidrataciis procesi aqtiurad mimdinareobs, morwyva 
saWiroa yovel 3 saaTSi, xolo RamiT erTxel. sami dRis Semdeg morwyvis 
intensiuroba SeiZleba Semcirdes, magram dRis ganmavlobaSi 3-jer mainc 
unda movrwyaT. morwyvisas ar unda gamoviyenoT wylis Zlieri Wavli. 
saWiroa Slangebs gavukeToT wyalgamfrqvevebi. 
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    samSeneblo moedanze unda gvqondes specialuri Jurnali, romelSic 
SevitanT: dabetonebis dros, betonis klass, garemos temperaturas, betonis 
temperaturas, morwyvis dros da sxv. 
    betonis movlis RonisZiebebi, maTi gamagrebis vadebi, Sesrulebis 
kontroli, ganyalibebis dro unda iyos dadgenili samuSaoTa warmoebis 
proeqtSi. 
 
 

7.7. eqstremalur pirobebSi betonis samuSaoebis 
gansakuTrebuloba 

zamTarSi dabetonebis specifika da meTodebi. mdgradobis 
ganmsazRvreli specifikuri pirobebi. betonis simtkicis maxasiaTeblebis 
formirebas zamTris pirobebSi aqvs Tavisi gansakuTrebulebani. ZiriTadi 
problemaa betonSi arsebuli Tavisufali wylis gayinva. 

betonis narevis damzadeba. konstruqciaSi Cawyobili betonis 
temperatura unda iyos aranaklebi +5°C-isa. betonis Semadgenel nawilebs 
(qviSa, RorRi) axureben ise, rom miiRon narevis temperatura 35...45°C-is 
toli. amis miRweva SesaZlebelia, Tu qviSas da RorRs gavaxurebT  60°C-mde. 
es xorcieldeba orTqlis registrebiT an mbrunav dolebSi namwvi airebis 
SeberviT. wylis gaxureba xdeba specialur boilerebSi 90°C-mde. cementis 
gaxureba dauSvebelia.  

Termosis meTodi. xelovnuri gaTbobis gareSe dabetoneba zamTris 
periodSi yvelaze ekonomiuri meTodia. am meTodis arsi mdgomareobs 
SemdegSi: betonis komponentebisa da wylis gaxurebisagan Seqmnili siTbo 
unda iqnes “Senaxuli” yalibis daTbunebiT. daTbunebuli konstruqcia, 
TandaTanobiT (nela) gacivebis miuxedavad, miiRebs saWiro saangariSo 
simtkices. 
    Termosi danamat-maCqareblebiT. zogierTi qimiuri nivTiereba – 
qloriani kalciumi CaCl2, naxSirbadiani kaliumi (potaSi K2CO3), natriumis 
nitrati NaNO3 damatebuli betonSi mcire raodenobiT (2% cementis masidan), 
aCqarebs betonis gamagrebas, misi dayovnebis sawyis periodSi. magaliTad, 
Tu betons davumatebT CaCl2, 2% odenobiT cementis masidan, ukve mesame dRes 
betoni 1,6-jer met simtkices miaRwevs, vidre Cveulebrivi betoni. betonSi 
Sereuli danamat-maCqareblebi warmoadgens agreTve gayinvis sawinaaRmdego 
danamatebs. igi amcirebs gayinvis temperaturas - 3°C –mde, e.i. amcirebs 
gacivebis siCqares, rac xels uwyobs betonis mier maRali simtkicis aRebas. 
    aseTi betonebi gamoiyeneba, rodesac gare temperatura - 5... - 20°C-mdea. 
    winaswari eleqtrogaxureba. am meTodis arsi mdgomareobs SemdegSi: 
betonis narevs vaxurebT swrafad 60...80°C-mde eleqtrodenis gatarebiT, 
vfuTavT gaxurebul yalibs. betonma unda miaRwios mocemul simtkices, 
Termosuli dayovnebis dros neli gacivebisas. 

betonis Cawyoba mSrali, cxeli klimatis pirobebSi. 35...40°C 
temperatura, haeris fardobiTi tenianoba 10...25%, xSiri qari, is 
parametrebia, romlebic Seesabameba mSral, cxel pirobebs. aseT pirobebSi 
betoni swrafad Sreba, rac umetes SemTxvevaSi amcirebs cementis 
hidratacias. 
    betonis samuSaoebis warmoebisas 25°C temperaturaze da 50% fardobiT 
tenianobaze unda gamoviyenoT swrafadkvradi portlandcementi, romlis 
marka 1,5-jer meti unda iyos, vidre betonis samarko simtkicea. 
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betonebisaTvis klasiT B 22,5 da meti, dasaSvebia gamoviyenoT cementebi, 
romelTa marka 1,5-ze naklebia. am dros gamoiyeneba plastifikatorebi. 
    betonis swrafi gamoSrobis Sedegad, misi simtkice mcirdeba TiTqmis 
50%-iT. gauwyloebas mivyavarT betonis konstruqciebis zedapirebis fenebad 
daSlamde (aqercvla). 
    betonis narevis momzadebisas aucilebelia konsistenciis SenarCuneba. 
es miiRweva narevis temperaturis daweviT misi momzadebisas da im 
RonisZiebebis gamoyenebiT, romlebic gauwyloebas gamoricxavs 
transportirebisas da Cawyobisas. 
    dadgenilia, rom 40°C temperaturaze da  fardobiTi tenianobis dabal 
maCvenebelze, betonis narevis temperaturis daweva 20...25°C-mde SesaZlebelia 
Semvsebebis dasvelebiT civi wyliT, Semdgomi civi haeris SeberviT. aseve 
SegviZlia davwioT narevis  temperatura, Tu wyals davumatebT 50% yinuls. 
    betonis konsistenciis konservireba SesaZlebelia betonis narevSi 
zedapirulad aqtiuri danamatebis SeyvaniT (0,4...0,5% cementis masidan). es 
danamatebi ara marto amcirebs gauwyloebas, aramed axdens mis 
plastificirebas, amcirebs ra wyalze moTxovnas. 
    betonis arevis xangrZlivoba 30...50%-iT izrdeba. betonsarevSi yrian 
Semvsebs da asxamen saWiro raodenobis 75% wyals, ureven 1...2 wuTis 
ganmavlobaSi. Semdeg umateben cements, darCenil wyals da danamatebs 
ureven 3...4 wuTis ganmavlobaSi. 
    betonis zedapirebs faraven qviSiT an naxerxiT (sveliT) SemdgomSi 
sistematuri dasvelebiT. Tu aris SesaZlebloba, Cawyobidan 6...12 sT-is 
Semdeg betoni SeiZleba davfaroT wyliT. 
    heliodanadgarebis gamoyeneba xasiaTdeba maRali ekonomikuri efeqtiT, 
sagrZnoblad izrdeba mSeneblobis tempi da betonis saproeqto simtkicis 
miRebis garantias iZleva. 

betonis samuSaoebis warmoebis teqnologiis intensifikaciisaTvis 
farTod gamoiyeneba maRalefeqturi qimiuri danamatebi, e.w. 
superplastifikatorebi. maTi gamoyenebiT SeiZleba gadasvla betonis 
Calagebis uvibracio teqnologiebze da miRebul iqnes maRali simtkicis 
betonebi. am danamatebis gamoyenebiT agreTve SeiZleba betonis gamyarebis 
daCqareba da qimiur-yinvamedegi da wyalSeuRwevi betonebis miReba. 

daCqarebisTvis SeiZleba gamoyenebul iqnes martivi heliodanadgarebi, 
romlebic betonis Tburi damuSavebis efeqtis Seqmnis saSualebas iZleva.  
 
 

7.8. xarisxis kontroli 

    betonisa da rkinabetonis konstruqciebis xarisxi ganisazRvreba 
gamoyenebuli masalebis xarisxiT da reglamentirebuli teqnologiis 
dacviT. amitom kontroli saWiroa Semdeg stadiebze: 

- armaturis damzadebisa da montaJis dros; 
- yalibebis damzadebisa da dayenebis dros; 
- yalibebisa da safuZvlis momzadebaSi betonis Casawyobad; 
- betonis momzadebisa da transportirebis dros; 
- betonis Cawyobisas; 
- betonis gamagrebis periodSi. 

    yvela masala, romlebic gamoiyeneba betonSi, unda pasuxobdes 
saxelmwifo standartis moTxovnebs. masalebis maxasiaTeblebi unda 
ganisazRvros erTiani meTodikiT, romelic rekomendebulia samSeneblo 
laboratoriebisaTvis. 
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7.9. Sromis usafrTxoebis dacva 

 samuSaoTa warmoebis usafrTxoeba uzrunvelyofil unda iyos: 
- racionaluri teqnologiuri aRWurvilobis SerCeviT; 
- samuSao adgilebis winaswari momzadebiT da xarisxovani 

organizaciiT; 
- samuSao adgilebis uzrunvelyofiT momuSaveTa dacvis aucilebeli 

saSualebebiT; 
- muSebis drouli momzadebiT Sromis usafrTxoebis dacvaSi da maTi 

codnis SemowmebiT. 
samuSaoTa warmoebisas aucilebelia mudmivad iqnes gaTvaliswinebuli 

Semdegi: 
- yalibebis konstruqciuli elementebis dajambarebis xerxebi unda 

uzrunvelyofdes maT miwodebas dayenebis adgilze saproeqto 
mdgomareobaSi; 

- dasamontaJebeli elementebis konstruqciebi transportirebisas unda 
iyos saimedod damagrebulni; 

- dauSvebelia adamianTa yofna dasamontaJebeli elementebis qveS, maT 
dayenebamde saproeqto mdgomareobaSi da damagrebamde; 

- dauSvebelia betonis narevis vibrirebis procesSi vibratoris Sexeba 
armaturasTan; 

- dauSvebelia muSebis yofna badiis gadaadgilebis zonaSi; TviT badiis 
gadaadgileba unda xdebodes saimedod daketili saketiT; 

- avtobetontumboebis da sxva meqanizmebis samarTavad daiSvebian 
mxolod pirebi, romelTac aqvT Sesabamisi nebarTva.  
1,5 m-ze met simaRleze muSaobisas, yvela muSa valdebulia 

sargeblobdes damcavi sartyliT. 
akrZalulia avtobetontumbos muSaoba moZravi sayrdenebis gareSe. 
sayalibe, saarmature, betonis narevis Cawyobis da ganyalibebis 

procesebis warmoebisas aucilebelia Tvalyuris devneba xaraCoebis da 
ficarnagebis damagrebaze, maT mdgradobaze, moajirebis, Semofarglebis da 
kibeebis saimedoobaze. 

dauSvebelia erTdrouli muSaoba erTi vertikalis or iarusze. 
betonis da rkinabetonis samuSaoebis dros a) yalibebis mowyobisas  
I donis muSa: 
monawileobas iRebs damxmare samuSaoebis SesrulebaSi: yalibis aweva 

da dayeneba, gasworeba, saproeqto mdgomareobaSi damagreba. liTonis 
yalibis zedapirs faravs zeTiT; betonis, rkinabetonis da armocementis 
yalibebis gluv zedapirebs asvelebs wyliT, xolo xaoians solariT an 
namuSevari zeTiT. 

III donis muSa: 
amowmebs yalibis zomebis Sesabamisobas samuSaoTa warmoebis 

proeqtTan, yalibis simtkices, hermetulobas, zedapiris sisufTaves. 
monawileobs yalibis dayenebaSi, icavs mis sizustes. rTuli monoliTuri 
konstruqciebis dabetonebisas xelmZRvanelobs da monawileobs sxvadasxva 
yalibebis erTmaneTTan dakavSirebis samuSaoebSi. 

b) konstruqciebis daarmaturebisas 
I donis muSa asrulebs damxmare samuSaoebs armaturis calkeuli 

Reroebis, karkasebis da badeebis dayenebis dros. 
II donis muSa asrulebs armaturis Reroebis, karkasebis da badeebis 

Cawyobas dasamzadebel konstruqciebSi samuSaoTa warmoebis proeqtis 
mixedviT (armaturis Reroebis diametrebis da maTi ganlagebis, karkasebis 
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da badeebis zomebis da adgilmdebareobis gaTvaliswinebiT). calkeuli 
armaturis Reroebis gadabmas, karkasebis da badeebis moqsovas xeliT. 
betonis damcavi Sris mosawyobad ayenebs inventarul qvesadebebs, gambjenebs 
an adgilze damzadebul sadebebs. xelmZRvanelobs saWiro zomebis mixedviT 
armaturis Cawyobas adgilze, amweebis gamoyenebiT.  

III donis muSa II donis muSasTan erTad asrulebs calkeuli 
armaturis caluRebiT dakavSirebas sivrcul karkasebSi, karkasebis da 
badeebis moqsovas xeliT. xelmZRvanelobs armaturis nakeTobaTa SeduRebis 
process, xelmZRvanelobs da asrulebs armaturis karkasebiT da badeebiT 
armaturis sivrciTi konstruqciebis gamsxvilebiT akrefas, mza karkasebisa 
da badeebis dayenebas yalibebSi. calkeuli Reroebis da armaturis 
moqsovili konstruqciebis dayenebas yalibebSi, amowmebs armaturis 
nakeTobaTa Sesabamisobas proeqtTan. 

g) konstruqciebis dabetonebisas 
I donis muSa asrulebs betonis mcire moculobis saWiroebis 

SemTxvevaSi samSeneblo moedanze amzadebs betons betonmrevSi (betonmrevSi 
uSvebs saWiro wylis 15-20%-s. Semdeg erTdroulad cements da Semvsebebs, 
ris Semdegac awodebs wyals saWiro raodenobamde. urevs betonmrevSi 45-240 
wm-is ganmavlobaSi betonis moculobis da Zvradobis gaTvaliswinebiT da 
badiiT agzavnis betonis Cawyobis adgilze). 

saavtomobilo betonmreviT motanil betons avtoTviTmclelebiT 
gadatvirTavs badiebsi da amwis saSualebiT awvdis dabetonebis adgilze. 
asrulebs sxvadasxva damxmare samuSaoebs. 

II da III donis muSebi asruleben: 
betons awvdis dasabetonebel adgilze (10 m siRrmemde da mcire 

manZilze) vibromkvebavebiT da vibroRarebiT, 10 m-ze meti siRrmis dros 
betons awvdis vibroxorTumebiT. betons awyobs datkepniT, CamosxmiT an 
wneviT. betonis yovel axal ulufas awyobs adre Cawyobil fenaSi 
Semkvrivebis dawyebamde. 

gegmaSi, mcire zomis konstruqciebSi (svetebi, koWebi, Txeli kedlebi, 
tixrebi) dabetonebas awarmoebs Seuwyvetlad mTel simaRleze. didi 
masivebis dabetonebisas betons awyobs horizontalurad, erTiani sisqis 
fenebad. betontumboTi betonis miwodebisas mili mudmivad unda hqondes 
Cafluli betonSi. awarmoebs Cawyobili betonis vibrirebiT Semkvrivebas, 
awyobs muSa nakerebs. saWiroebis SemTxvevaSi awarmoebs betonis 
vakuumirebas da betonis zedapiris torkretirebas. 

III donis muSa konstruqciebSi betonis Cawyobamde monawileobs 
daxurul samuSaoebze aqtis SedgenaSi (fuZis momzadebaze, 
hidroizolaciaze, yalibebze, daarmaturebasa da Casayolebel detalebze). 
garda amisa, monawileobas iRebs Sesrulebuli samuSaoebis xarisxis 
SemowmebaSi. 

 

magaliTi VII.1  

monoliTuri betonisa da rkinabetonis samuSaoebi 

 
Tema: Seficvris gaangariSeba monoliTuri lenturi saZirkvlisaTvis. 
 
daproeqtdes lenturi saZirkvlis Seficvra. monacemebi daproeqtebisaTvis: 

Seficvris asawyobad gamoviyenoT xis ficrebi, sisqiT 2,5 sm da Zelakebi, kveTiT 

108×=×ba sm. lenturi saZirkveli davabetonoT ubnebad. ubnis sigrZe – 8 m. 
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betonis narevi miewodeba 0.4 m3 - iani badiebiT. betonis narevis gamkvrivebisaTvis 
gamoviyenoT vibratorebi. 

 
amoxsna: 

 
saZirkvlis dabetonebisaTvis SeiZleba gamoyenebul iqnes dasaSlel-

gadasaadgilebeli an asawev-gadasaadgilebeli Seficvra (nax.7.1).  
 
 

 
 
 

nax. 7.1. asawev-gadasaadgilebeli Seficvra: 
a-saZirkvlis ganivi Wrili; b- da g- asawev-gadasaadgilebeli Seficvra -  Wrili da 

xedi gverdidan  
 

gaangariSebas vawarmoebT Semdegi TanmimdevrobiT: 
1. betonis narevisagan Seficvraze aRZruli wnevis gansazRvra. Seficvra 

datvirTulia mxolod horizontaluri ZalebiT. ganvsazRvroT yalibSi 
axalCawyobili betonis narevis gverdiTi wneva da datvirTvis sidide Seficvraze: 

4.24.08.05.2max =+⋅=+⋅= PHP γ  tZ/m2, 

  

sadac γ  aris betonis narevis moculobiTi masa, t/m3; H - Cawyobili 

betonis narevis fenis simaRle, m; P - datvirTva ryevebisagan, t/m2. 
2. horizontalur wiboebs (Zelakebs) Soris manZilis gansazRvra. Seficvris 

gaangariSebis statikuri sqema miviRoT rogorc or sayrdenze mdebare koWisa. 
wiboebs Soris manZili ganisazRvreba deformaciisa da zidvis  unaris 
pirobebidan:  

   a) deformaciis pirobidan, rodesac 
250
1

1

=
l
f

 , 

      56.0
4.2

5.23.03.0
331 =
⋅

=
⋅

=
q

hl  m 

 
   b) zidvis unaris pirobidan 

      74.0
4.224.2

5.2
24.21 =

⋅
=

⋅
=

q
hl m 
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     viRebT 1l =0.56 m. 

3. vertikalur wiboebs (Zelakebs) Soris manZilis gaangariSeba. rodesac 

saZirkvlis simaRle H =3.2 m da wiboebs Soris manZili 1l =0.56 m, Seficvris muSa 

simaRle iqneba 0.8 m (saZirkvlis kedeli iqneba dabetonebuli 4 nakadSi). datvirTva 
wiboze: 

96.05.08.04.25.08.0max =⋅⋅=⋅⋅= Pq  t/m. 

wibos statikuri sqema warmoadgens horizontalur mravalmalian koWs. wibos 

kveTi 108×  sm. 

wibos mals 2l  vsazRvravT Semdegi pirobebidan: 

a) zidvis unaris pirobidan 
 

,
67

,67
max

2
2
2 P

WllqW
⋅

=⋅=  

44.1

96.067
6
108 2

2 =

⋅

⋅
=l  m. 

 

b) deformaciebis pirobidan, rodesac 
400
1

1

=
l
f

 , 

3
2270 lqI ⋅⋅=  , 

 

36.1

96.0270
12
108

3

3

2 =

⋅

⋅
=l  m. 

Seficvris ubnis sigrZidan gamomdinare – 8 m, viRebT 33.12 =l  m, e.i. 

Seficvris erT kompleqtze modis 6
33.1
8

≈  mali. 

 

 

Tavi VIII. asawyobi konstruqciebis montaJi 

8.1. saerTo debulebebi 

samontaJo samuSaoTa ganviTareba. asawyob konstruqciebs iyeneben 
sacxovrebel, kulturul-sayofacxovrebo, sasoflo-sameurneo, samrewvelo, 
satransporto da hidroteqnikur Senoba-nagebobaTa mSeneblobaSi.  

samontaJo samuSaoTa organizaciuli principebi. montaJis 
organizaciuli principebi moicavs: 

1) nulovani ciklis samuSaoTa Sesrulebas da gare komunikaciebis 
miyvanas SenobasTan; 

2) samonotaJo samuSaoTa ganxorcielebas nakaduri meTodiT 
amwesatransporto manqanebTan erTad kompleqsSi; 

3) asawyobi konstruqciebis montaJs satransporto saSualebebidan 
(`Tvlebidan~) an saobieqto sawyobidan; 

4) konstruqciebis winaswar gamsxvilebas msxvil blokebad; 
5) asagebi Senobis dayofas samontaJo ubnebad an monazomebad, muSebis 

kompleqsuri brigadebis da samontaJo meqanizmebis SerCevas; 



 90  

6) asagebi nagebobebis calkeuli damontaJebuli ubnebis ritmul 
Cabarebas Semdgomi samuSaoebis ganxorcielebisaTvis; 

7) samontaJo samuSaoebis meTodebisa da saTanado meqanizmebis SerCevas 
variantebis teqnikur-ekonomikuri Sedarebis safuZvelze.  

samontaJo procesebis teqnologiuri struqtura. mSeneblobisaTvis 
mniSvnelovani faqtoria asagebi Senobis mTliani teqnologiuroba (asawyobi 
elementebis teqnologiurobis CaTvliT), romelSic Sedis: 

1) samontaJo elementebis tipozomebis minimaluri raodenoba (e.i. 
konstruqciebis tipizaciis xarisxi); 

2) asawyobi konstruqciebis maqsimaluri samSeneblo mzadyofna - 
geometriuli zomebis da Casatanebeli detalebis sizustis xarisxi; 

3) asawyobi elementebis Cabmis, awevis, dayenebisa da Semowmebis 
moxerxebuloba; 

4) kvanZebis, pirapirebis, nakerebis damuSavebis da Sevsebis simartive da 
keTilmowyoba; 

satransporto procesebSi Sedis konstruqciebis transportireba 
centralur da saobieqto sawyobebSi, konstruqciebis datvirTva da 
gadmotvirTva, maTi daxarisxeba da dawyoba; konstruqciebis miwodeba 
gamsxvilebis stendidan da sawyobidan montaJisaTvis; masalebis, 
naxevarfabrikatebis, detalebis da mowyobilobis transportireba 
samontaJo zonaSi. asawyobi konstruqciebis dawyobisas yuradRebiT 
mowmdeba maTi zomebi, markireba da kompleqtianoba. 

mosamzadebel procesebSi Sedis konstruqciebis mdgomareobis 
Semowmeba, gamsxvileba, droebiTi gaZlierebis mowyoba, momzadeba 
montaJisaTvis; konstruqciebis miwodeba uSualod samontaJo zonaSi; 
konstruqciebis aRWurva mowyobilobebiT droebiTi damagrebisa da 
samuSaoebis usafrTxod SesrulebisaTvis; kawrebis datana samontaJo 
elementebze; xaraCoebis da samontaJo kibeebis (Tu amas iTvaliswinebs 
montaJis procesi) Sekidva. 

mosamzadebeli procesebi gulisxmobs agreTve: saZirkvlebis sayrdeni 
zedapirebis momzadebas; konstruqciebis Semowmebas; xaraCoebis 
gadasasvleli moednebis, kibeebisa da SemoRobvis mowyobas. 

samontaJo (ZiriTad) procesebSi Sedis konstruqciebis dayeneba 
saproeqto mdgomareobaSi (e.i. montaJi). montaJis procesebis Semadgenlobaa: 
konstruqciebis dayenebis adgilebis momzadeba; konstruqciebis Cabma 
(dajambareba), aweva da gadaadgileba sivrceSi, orientireba da dayeneba 
droebiTi damagrebiT; jambaris moxsna; saboloo Semowmeba da damagreba; 
droebiTi damagrebis moxsna; pirapirebis da nakerebis amovseba. 

asawyobi konstruqciebis transportireba. asawyobi konstruqciebis 
transportireba damamzadebeli qarxnidan samSeneblo moednamde 
xorcieldeba saavtomobilo, rkinigzis, wylis da sahaero transportiT. 

saavtomobilo transportis gamoyeneba mizanSewonilia, Tu 
konstruqciebis zidvis manZili ar aRemateba 200 km-s. sxva SemTxvevaSi 
gamoiyeneba rkinigza. 

asawyobi, 6 metramde sigrZis, elementebis transportireba xdeba 
Zariani avtomobilebis saSualebiT. ufro grZeli elementebi gadaizideba 
misabmeliani avtomatareblebiT, uZaro naxevrad misabmelebiT, 
panelsazidebiT, wamwesazidebiT, misabmeli trailerebiT da sxv. 

asawyobi konstruqciebis miReba. samSeneblo moednebze Semozidul 
konstruqciebs samSeneblo organizacia iRebs Sesabamisi pasportebis 
mixedviT.  
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im SemTxvevaSi, Tu nakeToba uxarisxoa, formdeba Sesabamisi 
reklamaciis aqti samSeneblo organizaciis da qarxnis warmomadgenlebis 
monawileobiT. dawunebuli nakeToba qarxanas ubrundeba. 

 
 

8.2. konstruqciuli elementebis momzadeba  
montaJisaTvis 

elementebis momzadeba montaJisaTvis iTvaliswinebs: konstruqciebis 
gamsxvilebas brtyel da sivrciT blokebad; elementebis droebiT 
gaZlierebas mdgradobis uzrunvelsayofad; elementebis aRWurvas 
xaraCoebiT, kibeebiT, SemoRobviT da sxva mowyobilobebiT; damzRvevi 
bagirebis, Wimebis, saWimarebis damagrebas. 

konstruqciebis gamsxvileba. konstruqciebis gamsxvileba saWiroa im 
SemTxvevaSi, rodesac didi gabarituli zomebis da masis gamo, elementebi 
samSeneblo obieqtze Semoizideba calkeuli seqciebis saxiT. rkinabetonis 
konstruqciebidan SeiZleba gamsxvildes 24-30 metriani wamweebi, 
erTsarTuliani mZime tipis samrewvelo Senobis maRali zomis svetebi. 
zogierT SemTxvevaSi ikribeba brtyeli blokebi - rkinabetonis svetebi da 
rigelebi, riTac iqmneba CarCosebri sistemebi. 

rkinabetonis svetebis gamsxvileba xorcieldeba horizontalur 
mdgomareobaSi; Semadgeneli nawilebi Semowmdeba specialuri konduqtoris 
saSualebiT. 

elementebis SeerTebis da pirapirebis SeduRebis Semdeg xdeba kvanZis 
dabetoneba. betonis klasi pirapirSi ganisazRvreba proeqtiT. 

bolo periodSi xSirad konstruqciebs amsxvileben samontaJo da 
samontaJo-teqnologiur blokebSi. aseTi gamsxvileba sagrZnoblad amcirebs 
mSeneblobis vadebs (nax. 8.1). 

rkinabetonis wamweebis da svetebis gamsxvileba warmoebs samSeneblo 
konstruqciebis sawyobebis farglebSi da iqidan miewodeba pirdapir 
samontaJo amwis moqmedebis zonaSi. 

 

 

 
nax. 8.1. asawyobi rkinabetonis elementebis gamsxvileba blokebad da akrebili 

blokebis montaJi 
a-dayeneba saproeqto mdgomareobaSi; b-blokebis dajambareba; g-gamsxvileba. 

1-daxurvis fila; 2-samontaJo traversi; 3-wamwe; 4-samontaJo amwe;  
5-samontaJo amwe 

 
liTonis konstruqciebis gamsxvileba sruldeba specialurad 

gamoyofil teritoriaze stendebis gamoyenebiT. 
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konstruqciebis aRWurva da momzadeba montaJisaTvis. samSeneblo 
moednebze, samontaJo samuSaoebis warmoebis procesSi, xSirad gamoiyeneba 
muSa platformebi (baqnebi) (nax. 8.2), manqanebze mowyobili samontaJo 
sawevela (nax. 8.3) da teleskopuri anZebi. 

 
 

 
nax. 8.2. platforma 15 m simaRleze muSaobisaTvis 

 

 

 
nax. 8.3. kedlis panelebis montaJis sqema samontaJo sawevelas gamoyenebiT 
1-sveti; 2-amwe; 3-gadaxurvis fila; 4-traversi; 5-kedlis paneli; 6-tixrebi;  

7- samontaJo sawevela, 8-kaseta, 9-saWimari; 10-samontaJo amwe 
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8.3. montaJis teqnikuri uzrunvelyofa 

asawyobi konstruqciebis dajambareba. asawyobi konstruqciebis 
montaJisaTvis gamoiyeneba satakelaJo samarjvi da aRWurviloba. satakelaJo 
samarjvis da aRWurvilobis saSualebiT sruldeba asawyobi konstruqciebis 
Cabma, aweva da montaJi. daniSnulebis da konstruqciuli gadawyvetis 
mixedviT, tvirTasawevi mowyobilobebi iyofa Semdeg jgufebad: satacebi, 
bagirovani jambarebi, jambarebi distanciuri marTviT, traversebi. 

samontaJo satacebi iyofa maryuJianebad da umaryuJebad. 
 
 
 

 
nax. 8.4. jambarebi, kakvebi da karabinebi asawyobi filebis montaJisaTvis 

a-universaluri da Semsubuqebuli jambarebi; b,g-or- da oTxtota jambarebi; d-kakvi 
da karabini; e-filis dajambarebis sqema. 1-universaluri jambara;  

2-maryuJi universaluri jambaridan; 3-Semsubuqebuli jambara; 4-maryuJi 
Semsubuqebuli jambaridan; 5-kakvi; 6,7-karabinebi 

 
sarTulSua gadaxurvis da daxurvis filebis asawevad da 

montaJisaTvis gamoiyeneba sxvadasxva saxis satakelaJo samarjvi. samarjvis 
Cabma unda xdebodes aranakleb oTx wertilSi (nax. 8.4). 

asawyobi rkinabetonis wamweebis asawevad gamoiyeneba liTonis 
traversebi. traversis Cabma xorcieldeba or, sam an oTx wertilSi (nax. 8.5). 

 

 

 
nax. 8.5. traversebi wamweebis asawevad 

a,b-traversi 18 m. wamweebis asawevad or wertilSi CabmiT; g-traversi 18 m wamweebis 
asawevad sam wertilSi CabmiT; d-traversi 24 m wamweebis asawevad oTx wertilSi 

CabmiT; e-traversi 30 m wamweebis asawevad distanciuri marTviT 
 

kedlis panelebis montaJisaTvis gamoiyeneba ortota jambara an kakvebs 
Soris cvalebadmalebiani traversebi (nax. 8.6). 
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nax. 8.6. traversebi kedlis panelebis asawevad 
a - 6 metramde sigrZis panelebisaTvis; b - 12 metramde sigrZis panelebisaTvis 

liTonis konstruqciebis da liTonis blokebis asawevad gamoiyeneba 
sxvadasxva saxis jambarebi (nax. 8.7). 

 

 

 
nax. 8.7. jambarebi liTonis koWebis, wamweebis da blokebis asawevad 

a-universaluri jambara; b,g- Semsubuqebuli jambara; d-jambaras Cabmis da 
saangariSo sqema, e-liTonis wamwis Cabmis sqema; z-liTonis blokis Cabmis sqema  

(1-jambara; 2-traversebi; 3-droebiTi kavSirebi) 
 

asawyobi konstruqciebis droebiTi damagreba da Semowmeba. 
dasamontaJebeli konstruqciebis sayrden baqnebze damagrebisaTvis 
mSeneblobaSi iyeneben sxvadasxva mowyobilobebs da xelsawyoebs. droebiTi 
samagri SeiZleba iyos individualuri da jgufuri. individualur 
saSualebebs miekuTvneba: solebi, Wimebi, doinjebi, ganbjenebi, konduqtorebi 
da fiqsatorebi. jgufuri saSualebebi iTvaliswinebs statikurad 
aramdgradi ramdenime samontaJo elementebis erTdroulad droebiT 
damagrebas (nax. 8.8). 

 

 

nax. 8.8. kedlis panelebis droebiTi damagrebis sqema 
a-doinji xraxniani CamWeriT; b,g-mokle doinjiT. 

1-kedlis paneli; 2-panelis samontaJo maryuJi; 3-zeda sataci Tavi, 4-qanCi;  
5-doinjis mili; 6-dasaWimi quro; 7-solisebri sataci; 8-gadaxurvis fila;  
9-zeda sataci dasaWimi mowyobilobiT; 10-qveda kakvi dasaWimi quroTi;  

11-kedlis paneli; 12-universaluri sataci 
 
asawyobi konstruqciebis droebiTi damagrebis Semdeg, saWiroa 

elementebis dafiqsireba saproeqto mdgomareobaSi da mudmivi damagrebis 
samuSaoebis Sesruleba. 
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vizualuri Semowmeba SesaZlebelia im SemTxvevaSi, rodesac sayrdeni 
baqnebi da konstruqciebis pirapirebi didi sizustiT aris damzadebuli. aq 
SeiZleba gamoyenebul iqnes foladis ruleti, kalibrebi, Sabloni da sxv. 

instrumentul Semowmebas awarmoeben specialuri samontaJo 
mowyobilobebis gamoyenebiT (konduqtorebiT, indikatorebiT). amasTan 
erTad, gamoiyeneba geodeziuri instrumentebi (Teodolitebi, nivelirebi) da 
lazeruli xelsawyoebi. 

konstruqciebis saboloo damagreba. elementis SeerTebas aqvs sami 
saxeoba: nakerebi, pirapirebi da kvanZebi. 

nakerebi - yvela horizontaluri da vertikaluri sibrtyeebi 
gverdigverdze ganlagebul elementebs (kedlis panelebi, daxurvis da 
gadaxurvis filebi) Soris. 

pirapiri  - asawyobi karkasis ori elementis SeerTebis adgili an zona, 
sadac datvirTvebi gadaecema karkasis erT elementidan meores (ori svetis 
SeerTebis adgili vertikalSi; amweqveSa koWis da svetis konsolis 
SeerTebis adgili; daxurvis koWis an wamwis SeerTebis adgili svetTan da 
sxv.). 

kvanZi - ori an ramdenime konstruqciis SeerTebis adgili (ori gare 
kedlis da erTi Siga panelebis SeerTebis adgili; svetis da saZirkvlis 
SeerTebis adgili da sxv.). 

pirapirebsa da kvanZebSi konstruqciis saboloo damagreba 
xorcieldeba armaturebis SeduRebiT elementebis SeerTebis adgilebis 
dabetonebiT. SeduRebebi ZiriTadad sruldeba eleqtrorkaluri xerxiT. 
eleqtrodebis tipi gaTvaliswinebulia proeqtiT. SeduRebamde liTonis 
yvela Casatanebeli detali da armaturebi unda iyos dafaruli 
antikoroziuli afskiT. 

nakerebis, pirapirebis da kvanZebis dabetonebisaTvis SeiZleba 
gamoyenebul iqnes betonis an duRabis tumboebi da pnevmatikuri saWirxni. 

pirapirebis damonoliTebisaTvis unda iqnes gamoyenebuli 
wvrilfraqciuli (Semvsebis fraqciis sidide 5-20 mm), swrafad Semkvreli 
betoni. betonis klasi gansazRvrulia proeqtiT (betoni pirapirebSi unda 
iyos asawyobi konstruqciebis betonis klasis toli an erTi klasiT ufro 
maRali). kedlis panelebs Soris pirapirebis amovseba Sedgeba Semdegi 
operaciebisagan: dagmanva, damonoliTeba, hermetizacia, zedapiris 
mopirkeTeba. 

asawyobi liTonis konstruqciebis SeerTebis da saboloo 
damagrebisaTvis iyeneben WanWikebs. ufro xSirad, eleqtrorkalur 
SeduRebas (iSviaTad, moqlonur SeerTebebs). 

 

8.4. samontaJo amweebi da meqanizmebi 

samSeneblo konstruqciebis montaJis kompleqsur procesSi ZiriTad 
rols asruleben samontaJo manqanebi da meqanizmebi. samontaJo manqanebi 
gamoiyeneba montaJis ZiriTadi operaciebis (konstruqciebis aweva da 
dayeneba saproeqto mdgomareobaSi) SesrulebisaTvis. teqnologiurobis 
TvalsazrisiT samontaJo amweebi dayofilia ramdenime ZiriTad jgufebad 
(nax. 8.9). 
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nax. 8.9. ZiriTadi samontaJo manqanebi 

 
SezRudul-mobiluri manqanebi axorcieleben samontaJo samuSaoebs 

zonaSi, romlis sigane ganisazRvreba maTi moqmedebis radiusiT, sigrZe ki _ 
maTi gadaadgilebis gzis sigrZiT. am jgufis samontaJo amweebi 
gadaadgildeba dgomidan dgomamde samontaJo zonis farglebSi da 
praqtikulad ar iwvevs Sesvenebebs samuSao procesSi. samontaJo zonis 
SecvlisaTvis unda gadaiwyos savali amwqveSa liandagebi da amwe 
gadaadgildes an amwe unda iqnes demontirebuli da akrebili axal 
poziciaSi. 

mobilur samontaJo manqanebs praqtikulad ara aqvs samuSao zonis 
SezRudva. igi Tavisuflad gadaadgildeba erTi dgomidan meoremde, erTi 
obieqtidan meoremde, swrafad gadadis satransporto mdgomareobidan muSa 
mdgomareobaSi. 

specialuri samontaJo manqanebi warmoadgens specialur jgufs. aseT 
manqanebs miekuTvneba: TviTmcocavi da gadasaadgilebeli amweebi koSkebis da 
vertikaluri milebis montaJisaTvis, hidravlikuri sawevelebi, amweebi 
Sxefsacivaris montaJisaTvis da sxv. 

TviTmavali isriani amweebi. TviTmavali isrovani amweebi xasiaTdeba 
didi mobilurobiT, manevrirebis xarisxiT da farTod gamoiyeneba 
mSeneblobaSi. savali mowyobilobebis mixedviT isrovani amweebi SeiZleba 
iyos: sarkinigzo, muxluxasavaliani, pnevmaturTvliani da saavtomobilo. 
aseT amweebze dayenebulia isrovani an koSkura-isrovani mowyobiloba     
(nax. 8.10). 

muxluxasavaliani amweebi gamoiyeneba sxvadasxva saxis liTonis da 
rkinabetonis konstruqciebis montaJisaTvis, agreTve konstruqciebis 
gamsxvilebis procesSi. aseTi amweebi mdgradia muSaobis dros, ar 
saWiroebs gaumjobesebul gzebs da gadaadgileba obieqtidan obieqtamde 
problemas ar warmoadgens (amweebis tvirTamweoba meryeobs 16_250 t-mde; 
isris sigrZe ki _ 6,5-40 m-mde). 
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nax. 8.10. TviTmavali amweebis isrovani mowyobiloba 

1.2.3-isrebi xisti saTavsiT; 4-teleskopuri isari; 5-niskarti;  
6,7-marTavi da umarTavi batiyelaTi; 8-Canglisebri saTavsiT 

 
pnevmaturTvliani amweebi xasiaTdeba maRali mobilurobiT, magram 

naklebad mdgradia. amitom samuSaoTa warmoebis procesSi aseT amweebs 
sWirdeba damatebiTi sayrdenebis gamoyeneba (tvirTamweoba: 16-100 t-mde, 
isris sigrZiT 25 m-mde). 

saavtomobilo amwe - yvelaze mobiluria, Tavisuflad da swrafad 
gadaadgildeba erTi obieqtidan meoremde. aseTi amweebi farTod gamoiyeneba 
datvirTva-gantvirTvis samuSaoebisas, asawyobi konstruqciebis 
gamsxvilebis, agreTve dabali tipis nagebobebis montaJisas (amweebis 
tvirTamweoba - 15-25 t-mde, isris sigrZiT 20 m-mde). 

koSkura amweebi. koSkura amwe gamoiyeneba mravalsarTuliani 
samoqalaqo da samrewvelo Senobebis montaJisas, agreTve mZime tipis 
samrewvelo nagebobebis mSeneblobis procesSi - Tboeleqtrosadgurebis, 
metalurgiis saamqroebis, hidroeleqtrosadgurebis da sxv. 

koSkura amweebi iyofa: 
daniSnulebis mixedviT - samoqalaqo mSeneblobisaTvis (tvirTamweobiT 

3-10 t), samrewvelo mSeneblobisaTvis (tvirTamweobiT 50-100 t). 
konstruqciuli gadawyvetiT - uZravi koSkiT da sabrunavi saTavsiT; 

moZravi koSkiT da amwis qveda nawilSi ganlagebuli kontrtvirTiT; moZravi 
koSkiT da amwis zeda nawilSi ganlagebuli kontrtvirTiT (nax. 8.11). 

stacionaruli koSkura amwe montaJdeba wertilovan saZirkvelze da 
samSeneblo moedans emsaxureba erTi dgomis wertilidan. 

moZravi koSkura amwe dayenebulia liandagebze da mas aqvs saSualeba 
sxvadasxva dgomis wertilidan moemsaxuros samSeneblo moedans. 
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nax. 8.11. koSkura amweebis sqemebi 

 
TviTamwevi koSkura amwe idgmeba asaSenebeli nagebobis konstruqciebze 

da vertikalurad zeviT nagebobis agebis paralelurad gadaadgildeba 
sakuTari meqanizmebis saSualebiT. aseTi tipis koSkura amweebi gamoiyeneba 
zemaRali nagebobebis asagebad. 

stacionaruli amweebis klasifikaciaSi Sedis misadgmeli koSkura 
amweebi. aseTi amweebi gamoiyeneba maRlivi nagebobebis (simaRliT 150 m da 
meti) agebisaTvis. misadgmeli koSkura amweebis seqciebi mSenebare 
nagebobaze gansazRruli bijiT magrdeba. 

 
8.5. erTsarTuliani samrewvelo Senobebis rkinabetonis 

 karkasis montaJi 

asawyobi saZirkvlebis montaJi. samontaJo samuSaoebisaTvis didi 
mniSvneloba aqvs geodeziur samuSaoebs, romlebic Tan sdevs samontaJo 
procesebs samuSaoebis dawyebidan Senobis agebis bolomde.  

 

nax. 8.12. saZirkvlebis dakvalvis RerZebis gamotanis sqema 
a-Senobis RerZebis damagrebis sqema; b-kadonebis mowyobis sqema; 

 g-RerZebis gadatana qvabulSi 
1-RerZebis niSnebi; 2-kadonebis sqemebi; 3-RerZebi; 4-Senobis konturi; 5-kadoni; 6-xis 

kadoni; 7-liTonis kadoni; 8-xe-liTonis kadoni; 9-dgari; 10-Sveuli; 11-RerZis 
mavTuli; 12-manWalebi; 13-qviSis fena; 14-Suqura bloki; 15-Tarazos lari; 16-ficari 
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asawyobi saZirkvlebis montaJi nulovani ciklis samuSaoebs miekuTvneba 

da montaJis dawyebamde sruldeba Semdegi samuSaoebi: RerZebis datana 
moSandakebul moedanze; qvabulis damuSaveba; xis kadonebis mowyoba 
qvabulis perimetrze; TeodolitiT dakvalvis niSnulebis gamotana 
kadonebsa da saZirkvlebis RerZebze (nax. 8.12). 

 
 

nax. 8.13. saZirkvlebis montaJi 
1-samontaJo amwe; 2-saZirkvlis bloki montaJis dawyebamde; 3-saZirkvlis bloki 

montaJis procesSi 
rkinabetonis saZirkvlis blokebis RerZebis dasaSvebi gadaxrebi saproeqtodan: 
blokebis RerZebis gadaxra dakvalvis RerZebis mimarT dasaSvebia ± 10 mm, xolo 

saZirkvlis fskeris niSnulebis gadaxra - 20mm 
 

asawyobi saZirkvlebis montaJs dakvalvis samuSaoebis damTavrebis 
Semdeg iwyeben. imisaTvis, rom gamoiricxos saZirkvlebis fuZis dazianeba, 
saZirkvlis blokebs ayeneben pirdapir saproeqto mdgomareobaSi (nax. 8.13). 

svetebis montaJi. asawyobi svetebis montaJis dawyebamde aucilebelia: 
Seivsos saZirkvlis ubeebi; saZirkvlis zeda oTxive waxnagze datanili iyos 
RerZebis kawrebi; amowmendil iqnes saZirkvlis Wiqis fskeri; moewyos 
droebiTi gzebi amwisa da avtomanqanebis moZraobisaTvis; Semozidul iqnes 
samontaJo zonaSi satakelaJo samarjvi da aRWurviloba,  instrumentebi; 
Semowmebul iqnes svetebze Catanebuli detalebis xarisxi; svetebis 
waxnagebze datanil iqnes dakvalvis RerZebis kawrebi. 

svetebis dayenebis sqema (nax. 8.14). 
 

 

nax. 8.14. svetebis dayenebis sqema `mobrunebis~ xerxiT 
1-svetis Sualeduri mdgomareoba; 2-svetis saproeqto mdgomareoba; 
3-svetis sawyisi mdgomareoba; 4-ankeris WanWiki; 5-ganmzidi gvarli 
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asawyobi rkinabetonis svetebis asawevad iyeneben sxvadasxva saxis 

asawev mowyobilobebs - traversebs, friqciul satacebs da sxv. svetebis 
dayrdnoba saZirkvlis WiqaSi xdeba Wiqis fskerze moTavsebuli betonis 
qvesadebze da betonis gamasworebel fenaze. svetebis droebiTi damagreba 
sruldeba solebiT da saWimebiT. svetebis dayenebis sizustis Semowmebis 
Semdeg vertikalurobis Sesworeba domkratebis saSualebiT xorcieldeba. 

asawyobi svetebis dayenebisas niveliriT unda Semowmdes amwqveSa 
koWebis da gadaxurvis wamweebis sayrdeni baqnebis niSnulebi. 

saproeqto mdgomareobaSi dayenebul svetebs sabolood amagreben 
saZirkvlis da svetis pirapiris dabetonebiT. betonis klasi miTiTebulia 
proeqtiT. 

 
nax. 8.15. amwqveSa koWebis montaJis sqema damoukidebeli nakadiT 

1-ganapira rigis sveti; 2-Sua rigis sveti; 3-amwqveSa koWebi; 4-samontaJo amwe;  
5-amwis moZraobis mimarTuleba da dgomis adgilebi; 6-misadgmeli kibeebi;  
7-samontaJo kibeebi; 8-saWimari; 9-xis qvesadebi; 10-dgari dazRvevis bagiriT 

 
amwqveSa koWebis montaJi. svetebis gasworeba da saboloo damagreba 

proeqtis mixedviT; vertikaluri kavSirebis mowyoba svetebze; svetis 
konsolebze sayrdeni baqnebis niSnulebis geodeziuri Semowmeba da 
samontaJo horizontis uzrunvelyofa. 

amwqveSa koWebis montaJis sqema (nax. 8.15). 

 
nax. 8.16. satacebi 12 m amwqveSa koWebis montaJisaTvis 

1-amwqveSa koWi; 2-meqanikuri sataci; 3-traversi; 4-moqnili gvarli;  
5-fiqsatori 
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amwqveSa koWebis asawevad, roca koWis sigrZe 0,6=l  m-s, kakvebian 

traversebs iyeneben; 12=l  metris SemTxvevaSi koWebis asawevad iyeneben 
traversebs meqanikuri sataciT (nax. 8.16). 

amwqveSa koWis dayenebis dros dakvalvis kawrebi sayrden baqansa da 
koWze erTmaneTs unda emTxveodes. 

amwqveSa koWebis sizustiT dayenebisaTvis iyeneben domkratebs, 
Waxrakebs an horizontalur xraxnian mowyobilobebs. 

amwqveSa koWis saboloo damagreba xorcieldeba eleqtroSeduRebiT. 
SeduRebas eqvemdebareba amwqveSa koWis sayrdeni quslsa da svetis 
konsolze Catanebuli detalebi, agreTve koWis Tarosa da svetze 
Catanebuli detalebi. 

nivnivqveSa, nivniva wamweebis da gadaxurvis koWebis montaJi. am 
saxis konstruqciebs miekuTvneba nivnivqveSa wamweebi sigrZiT 12 m, nivniva 
wamweebi da koWebi 12, 18, 24 m da winaswar daZabuli wamweebi sigrZiT 18-36 m. 

 
 

 
 

nax. 8.17. nivniva wamweebis montaJis sqema 
1-nivniva wamweebi sawyobSi; 2-wamwe, aweva da montaJi; 3-traversi; 

4-samontaJo amwe; 5-svetis samontaJo aRWurviloba 
 

konstruqciebis montaJisas pirveli da meore wamwis (koWis) droebiTi 
damagrebisaTvis iyeneben Wimebs da ganbjenebs. yoveli Semdegi konstruqcia 
droebiT magrdeba mxolod ganbjenebiT.  

dasamontaJebeli konstruqciebis dayenebis sizustis Semowmebis Semdeg 
maTi saboloo damagreba kvanZebSi eleqtroSeduRebiT xdeba. 

gadaxurvis filebis montaJi. erTsarTuliani samrewvelo Senobis 
dasaxurad ZiriTadad gamoiyeneba rkinabetonis wibovani winaswar daZabuli 
filebi sigrZiT 6 da 12 m, siganiT 1,5 da 3 m.  daxurvis filebis montaJi 
mimdinareobs kompleqsurad wamweebis (koWebis) montaJTan erTad, amitom 
yoveli rigiTi wamwis (koWis) dayenebis Semdeg maSinve montaJdeba daxurvis 
filebi. uSuqfarno SenobebSi filebis montaJi mimdinareobs malis erTi 
napiridan meore napiris mimarTulebiT (nax. 8.18) Suqfarnian SenobebSi malis 
orive napiridan Suqfarnisken. 
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nax. 8.18. daxurvis filebis montaJis sqema 
1- daxurvis filebi sawyobSi; 2-samontaJo amwe; 3-svetis samontaJo aRWurviloba;  

 
kedlis panelebis montaJi. kedlis panelebis montaJi xorcieldeba 

damoukidebeli samontaJo nakadiT Senobis karkasis da daxurvis 
elementebis montaJis Semdeg. kedlis panelebis sigrZe damokidebulia 
svetebis bijze (ZiriTadi zomebia: sigrZe 6 da 12 m, simaRle 1,2 da 1,8 m). 

kedlis panelebis montaJisaTvis Cveulebriv iyeneben TviTmaval isrian 
amweebs (nax. 8.19).  

 

 
nax. 8.19. kedlis panelebis montaJis sqema 

a-kasetebi ganlagebulia amwes da kedels Soris; b-amwe moZraobs kasetebsa da 
kedels Soris; g-amwe moZraobs kasetebs Soris. 

1-amwe; 2-kasetebi panelebisaTvis; 3-saWimari; 4-jambara, 5-paneli; 6-dayenebuli 
daxurva; 7-nivniva wamwe; 8-kedlebi; 9-svetebi; 10-hidravlikuri sawevela 

 
kedlis panelebis gasworebis Semdeg, elementebis saboloo damagreba 

xdeba eleqtroSeduRebiT. 
kedlis panelebis nakerebis Sevsebis dros axorcieleben: gmanvis, 

daTbunebis, hermetizaciis, damonoliTebis, zedapiris mopirkeTebis 
samuSaoebs. 
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8.6. mravalsarTuliani samrewvelo Senobebis  

rkinabetonis karkasis montaJi 

mravalsarTuliani samrewvelo Senobebi ZiriTadad Sedgeba asawyobi 
rkinabetonis konstruqciebisagan. am tipis SenobebisaTvis mizanSewonilia 
gamoyenebul iqnes Senobis konstruqciebis karkasuli sistema.  

mravalsarTuliani samrewvelo Senobebis karkasis elementebia: svetebi, 
rigelebi, sarTulSua gadaxurvis da daxurvis filebi, kedlis panelebi, 
kibis marSebi da baqnebi, liftis Saxtebi, sixistis diafragmebi. aseTi 
Senobebis gadawyveta iTvaliswinebs: svetebis bades 6X6, 6X9,6X12 an 9X12 m; 
Senobis siganes 12,18,24 da 36 m; Senobis seqciis sigrZes 60 da 72 m; 
sarTulis simaRles 3,6, 4,8, 6,0, 7,2 m. 

karkasis asawyobi elementebis montaJisaTvis gamoiyeneba: solebi, 
sadebebi, caluRebi, doinjebi, ganbjenebi, individualuri da jgufuri 
konduqtorebi. samontaJo samuSaoTa ganxorcielebisaTvis SeiZleba 
gamoyenebul iqnes koSkura, isriani da jojgina amweebi. amweebi, muSaobis 
procesSi SeiZleba iyos ganlagebuli Senobis erT mxares an orive mxares 
erTdroulad. 

svetebis montaJi. pirveli iarusis asawyobi rkinabetonis svetebis 
montaJis dawyebamde unda Semowmdes wertilovani Wiqisebri saZirkvlis 
fskeris niSnuli. Semdeg saZirkvlis Wiqis fskerze daisxmeba gamasworebeli 
wvrilmarcvlovani xisti B25 klasis betonis Sre, sisqiT 30 mm. dasxmuli 
gamasworebeli Sris zedapiris niSnuli mowmdeba niveliriT.  

svetebis droebiTi damagrebisaTvis gamoiyeneba solebi da Wimebi. 
xSirad, svetebis montaJisaTvis iyeneben individualur (nax. 8.20) da jgufur 
konduqtorebs.  

svetebis saboloo damagreba xorcieldeba svetis da saZirkvlis 
pirapirebis dabetonebiT. 

 
nax. 8.20. meore iarusis svetebis montaJis sqema koSkura amweebiT  

1,2-koSkura amweebi; 3-aweuli svetebi; 4-svetebis sawyobi; 5-individualuri 
konduqtori; 6-traversi; 7-droebiTi gzebi 

 

dayenebuli svetebis vertikaluroba mowmdeba Teodolitebis 
saSualebiT. dasaSvebia svetebis 3 milimetriani gadaxra vertikalidan.  

rigelebis montaJi. rigelebis montaJi iwyeba svetebis saproeqto 
mdgomareobaSi dayenebis  Semdeg. montaJis dawyebamde rigelebi iwmindeba, 
mowmdeba armaturebi da Casatanebeli detalebi. Semdeg xdeba rigelebis 
aweva da dayeneba svetebis konsolebze. mravaliarusiani svetebis 
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SemTxvevaSi jer ayeneben qveda sarTulis rigelebs, Semdeg ki momdevnos 
(nax. 8.21).  

 

 
 

nax. 8.21 rigelebis montaJis sqema 
1,2-samontaJo amweebi; 3-ortota jambara; 4-aweuli rigeli; 5-sagoravi xaraCoebi;  
6-amwis savali liandagebis SemoRobva usafrTxoebisaTvis; 7-droebiTi gzebi 

 
rigelebis mdgomareobis Semowmebis Semdeg rigelebis da svetebis 

Casatanebeli detalebi duRdeba erTmaneTTan. agreTve xdeba momijnave 
rigelebs Soris gamoSverili armaturebis abazanuri SeduReba. SeduRebis 
dasrulebis Semdeg Seqmnili kvanZi betondeba. rigelebis asawevad iyeneben 
sxvadasxva tipis jambarebs da traversebs. 

gadaxurvis filebis montaJi. gadaxurvis filebis montaJs  iwyeben 
sixistis kedlebis da rigelebis montaJis damTavrebis Semdeg. Senobis 
sixistis da mdgradobis uzrunvelsayofad, montaJdeba svetebs Soris 
ganlagebuli filebi, Semdeg ki _ rigiTi. rkinabetonis filebis asawevad 
gamoiyeneba oTxtota jambarebi  da traversebi (nax. 8.22).  

 

 
 

nax. 8.22. gadaxurvis filebis montaJis sqema 
1-samontaJo amwe; 2 - oTxtota jambara; 3-dayenebuli fila; 4-aweuli fila montaJis 

dros; 5-sagoravi xaraCoebi; 6-filebis Stabeli sawyobSi; 7-droebiTi gza 
 

saWiroebis mixedviT, filebis dasayrdnobi zedapirebi rigelebze 
swordeba cementis duRabiT, filebi magrdeba rigelebze 
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eleqtroSeduRebiT. filebs Soris nakerebi filebis dayenebis Semdeg 
amoivseba cementis duRabiT an betoniT. 

kedlis panelebis montaJi. kedlis panelebis montaJs axorcieleben 
karkasis mzidi konstruqciebis damontaJebis da maTi sabolood damagrebis 
Semdeg. samontaJo samuSaoTa dawyebamde asruleben dakvalvis samuSaoebs da 
karkasis adre damontaJebul elementebze daaqvT samontaJo kawrebi. 

kedlis panelebi montaJdeba koSkura (nax. 8.23) amweebis saSualebiT. 
kedlis panelebis montaJi Senobis karkasis montaJis tempTan SedarebiT 
erTi iarusis CamorCeniT sruldeba. 

kedlis panelebis asawevad iyeneben ortota jambarebs an traversebs. 

 

 

nax. 8.23. kedlis panelebis montaJis sqema koSkura amweebiT 
1-koSkura amwe; 2-panelebis sazidi avtomanqana; 3-droebiTi gza; 4-kedlis panelebi 

kasetebSi; 5-amwis savali liandagebis droebiTi SemoRobva 
 
kedlis panelis dayenebis sizustis Semowmebis da Sesworebis Semdeg 

SeaduReben panelis da svetebis Casatanebeli detalebs. 
 
 

8.7. msxvilpaneliani Senobebis konstruqciebis montaJi 

msxvilpaneliani Senobebis tipebidan farTod gamoiyeneba 
erTimeorisagan gansxvavebuli ori sistema _ ukarkaso msxvilpaneliani da 
karkasul-paneliani. ukarkaso msxvilpaneliani Senobebis miwiszeda nawilis 
ZiriTad asawyob elementad iTvleba: gareTa da Siga kedlebis panelebi, 
mzidi da aramzidi satixre panelebi, gadaxurvis filebi, kibis marSebi da 
baqnebi, aivnis filebi da saventilacio blokebi. 

karkasul-paneliani Senobebis miwiszeda nawilis asawyob elementad 
iTvleba: Senobis karkasebi, romlebic Sedgeba svetebisa da rigelebisagan, 
agreTve yvela asawyobi elementi, romlebic ukarkaso SenobebSi gamoiyeneba. 
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nax. 8.24. msxvilpaneliani sacxovrebeli saxlis montaJis variantebis sqema 
1-sabazo panelebi; 2-xistsaxsrovani kavSirebi; 3-xisti misabjeni;  
4-kuTxis gareTa Waxrakebi; 5-kuTxis Sida Waxrakebi (wrexazebSi  

cifrebiT naCvenebia Senobis asawyobi elementebis  
montaJis Tanamimdevroba) 

 
msxvilpaneliani saxlebis miwiszeda nawilis konstruqciebis montaJi 

sarTul-sarTul tardeba nulovani ciklis samuSaoTa mTeli kompleqsis 
Sesrulebis Semdeg (nax. 8.24). 

 

 

8.8. liTonis konstruqciebis montaJi 

didi zomis liTonis konstruqciebi samSeneblo-samontaJo moedans 
qarxnidan, Cveulebriv, calkeuli nawilebis saxiT miewodeba, sadac igi 
gamsxvilebul samontaJo elementad ikribeba. 

liTonis konstruqciebis samontaJo pirapirebis saboloo damagreba 
warmoebs karkasis seqciis, Senobis an nagebobis blokis farglebSi 
elementebis mdgomareobis Semowmebis Semdeg. damagreba xorcieldeba 
SeduRebiT da moqlonebiT an WanWikebis gamoyenebiT. liTonis 
konstruqciebis SeerTebis pirapirebis SeduRebas Cveulebrivi rkaluri 
SeduRebiT an rkaluri SeduRebiT eleqtrodebis koniT awarmoeben. 
ukanaskneli meTodi ufro efeqturia, radganac mokle droSi iZleva 
pirapiris liTonis Rrma SenaduRs. 

svetebis montaJi. saZirkvlebis Tanamedrove konstruqciebi 
saSualebas iZleva svetebis saboloo Semowmeba moxdes maTi dayenebis 
momentSi, xolo foladis svetebis bunikebis mniSvnelovani zomebi 
uzrunvelyofs maT mdgradobas saankero WanWikebis mtkiced moWeriT     
(nax. 8.25). 
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nax. 8.25. svetebis dayrdnobis xerxebi saZirkvelze 
1-winaswar Semowmebul da gasworebul foladis filebze; 2-montaJi pirdapir 

saZirkvelis saproeqto niSnulze; 3-winaswar dayenebul da  
Semowmebul sayrden detalebze 

 
mniSvnelovani simaRlis svetebs amowmeben da droebiT amagreben 

saWimebiT. iseT SemTxvevaSi, rodesac proeqtiT pirvel or svets Soris 
mudmivi kavSirebi gaTvaliswinebuli ar aris, maSin mas droebiTi 
kavSirebiT amagreben. droebiTi kavSirebi karkasSi mudmivi kavSirebis 
dayenebis Semdeg ixsneba. 

 

 
 

nax. 8.26. svetebis Cabmis, awevis da samontaJo mowyobilobebiT aRWurvis sqema 
1-jambara; 2-traversis blokebi; 3-Camketi jambaris dasamagreblad;  

4-traversi; 5-Sesakidi kibeebis seqciebi; 6-Sesakidi xaraCoebi 
 
svetebis asawevad gamoiyeneba Sesabamisi tvirTamweobis samontaJo 

jambarebi (nax. 8.26). 
amwqveSa koWebis montaJi. amwqveSa koWebis dayenebis sizustis 

Semowmebas maTi montaJis drosve axorcieleben, risTvisac liTonis 
saWanWike ovalurxvretebian Suasadebs iyeneben. amasTanave, amwqveSa koWis 
zeda niSnuls amowmeben niveliriT, RerZebs - TeodolitiT, koWebis RerZebs 
Soris manZils - foladis ruletiT. 

amwqveSa koWebis asawevad iyeneben sxvadasxva jambarebs da traversebs 
(nax. 8.27). 
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nax. 8.27. amwqveSa koWebis Cabmis sqema 

a-Cabma da aweva Semsubuqebuli jambariT; b-Cabma da aweva traversiT.  
1-jambara; 2-traversi; 3-Cabmuli koWebi 

 

wamweebis montaJi. nivniva wamweebs rkinabetonis svetebze, svetis zeda 
torsSi dayenebisas Catanebuli saankero WanWikebiT amagreben. wamweebs 
urTierTSoris mudmivi an droebiTi kavSirebiT, ganivi grZivebiT da 
diagonaluri kavSirebiT amagreben. amasTanave, maTi raodenoba ufarno 
wamweebis damontaJebis dros unda iyos: 18 metriani malisaTvis _ aranakleb 
ori; 18 metrze zemoT - sami; xolo farniani wamweebis montaJis dros - 
Sesabamisad sami da xuTi. 

liTonis wamweebis asawevad ZiriTadad iyeneben or an oTxtota 
jambarebs. wamweebis Cabma sruldeba an wamwis mesamedebSi an wamwis bolo 
wertilebSi. 

gadaxurva foladis profilirebuli fenilisagan. foladis 
profilirebuli fenili - aris antikoroziuli feniT dafaruli foladis 
furceli sigrZiT 3,6,9,12 m, sisqiT 0,8-1 mm grZivi gofrebiT simaRliT 60,80 
mm da meti. furclebis siganea 680-845 mm. calkeul furclebs kribaven 
horizontalur stendebze msxvil fenilebad. furclebi erTmaneTs uerTdeba 
moqlonebiT an kontaqtur- wertilovani SeduRebiT. gamsxvilebuli fenilis 
zomebia: 6X6, 6X12 da 12X12 metrze.  

 
 

 
 

nax. 8.28. gadaxurva foladis profilirebuli fenilisagan 
gadaxurvis sqema: 1-foladis zewari;  

2-fenili, 3-fenilis SeerTeba zewarTan xraxniT; 4-igive, fenilis SualedebSi;  
 
fenilebis asawevad iyeneben samontaJo amweebs da aweul fenilebs 

awyoben saxuravis grZivebze an daxurvis blokebze. fenilebi grZivebze 
xraxnebiT, diubelebiT an eleqtromoqlonebiT magrdeba (nax. 8.28). 
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8.9. asawyobi konstruqciebis mSenebloba seismuri  

zemoqmedebis gaTvaliswinebiT 

TviTmzid kedlebs karkasTan unda hqondes moqnili kavSiri. kedlis 
zedapirsa da karkasis zedapirebs Soris gaTvaliswinebuli unda iyos ara 
umcires 20 mm siganis RreCo. 

rkinabetonis karkasis xisti kvanZebis centraluri zona gaangariSebis 
safuZvelze unda gaZlierdes iribi daarmaturebiT (SeduRebuli badiT, 
spiraliT an Caketili caluRiT). 

msxvilpanelur SenobebSi kedlebis gadakveTis adgilebSi ganTavsebul 
unda iqnes vertikaluri armatura. 

msxvilblokuri Senobebis mSenebloba rekomendebulia orriga wyobiT 
sarTulis farglebSi. dasaSvebia samriga wyobac. 

rkinabetonis vertikaluri CanarTebi ewyoba kedlebis gadakveTis da 
maTi gardatexis adgilebSi. 

Suakedlis blokebis grZivi armatura unda gatardes sasartyele 
blokebis xvrelebSi. xvrelebi da nakerebi unda Seivsos cementis xsnariT 
an wvrilmarcvlovani betoniT. 

 

 

8.10. Sromis usafrTxoebis dacva asawyobi konstruqciebis  

montaJze 

asawyobi konstruqciebis montaJi unda Catardes moqmedi samSeneblo-
samontaJo samuSaoebisaTvis usafrTxoebis teqnikis wesebis aucilebeli 
dacviT. asawyobi konstruqciebis montaJsa da damxare satakelaJo 
samuSaoebze daiSveba specialurad momzadebuli muSebi. 

mSeneblobis administraciam weliwadSi erTxel mainc unda Caataros 
samuSaoTa usafrTxo warmoebis meTodebis codnis Semowmeba muSebisa da 
inJiner-teqnikuri personalis mxriv. samuSaoTa organizaciis proeqtiT 
gaTvaliswinebuli ZiriTadi gadawyvetilebebi Sromis dacvaze unda gaecnos 
memonaJeebs. did simaRleebze samontaJo samuSaoTa uxaraCoebod warmoebaze 
SeiZleba daiSvan memontaJeebi, romlebmac yovelwliurad gaiares 
samedicino Semowmeba. aseT pirobebSi muSaobisas memontaJeebs aRWuraven 
damcveli qamrebiT da specialuri yuTebiT an CanTiT instrumentebis 
Casawyobad. 

samontaJo samuSaoTa warmoebis adgilebis qvemoT transportisa da 
xalxis moZraoba akrZalulia. 

samontaJo moednis teritoriaze unda iyos dayenebuli samuSao 
adgilebisa da gasasvlelebis maCveneblebi. ganisazRvros gasvlisaTvis 
saSiSi zonebi. amasTanave, am zonebSi ayeneben Semoragvas, warwerebs, dRiT 
da RamiT xilul signalebs, rac migviTiTebs saSiSroebisa da moZraobis 
akrZalvaze. RamiT muSaobisas samontaJo moedani proJeqtorebiT an 
naTurebiT naTdeba. 

muSaobis dawyebamde unda Semowmdes samontaJo da amwe mowyobilobebis, 
agreTve CamWidi samarjvebis gamarTuloba. tvirTamwe meqanizmebs, 
saeqspluataciod gadacemis win, mSeneblobis teqnikuri personalis 
pasuxismgebeli pirebi cdian da adgenen aqts. tvirTamwevi satakelaJo da 
samontaJo mowyobilobebi unda Semowmdes tvirTiT, romelic 20%-iT 
sWarbobs saangariSo sidides, srul simaRleze aiwios da maTi tvirTawevis 
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maCvenebeli saWdeebiT aRiWurvos. yvela CamWid mowyobilobas gamoyenebis 
procesSi sistematurad amowmeben. amwe, samontaJo da satransporto 
meqanizmebis marTva evalebaT pirebs, romelTac aqvT Sesabamisi mowmobebi 
marTvis uflebaze. 

konstruqciebis dayeneba, Semowmeba, SeduReba da pirapirebis amokeTeba 
unda moxdes mza gadaxurvidan, baqnebidan, kibeebidan, xaraCoebidan. muSebis 
adgilsamyofeli, romelic maRla mdebareobs, unda Semoiragvos. 

aweuli elementebis amwis kakvze kidulad datoveba Sesvenebis dros an 
sxva SemTxvevaSi kategoriulad ikrZaleba. 

eleqtroSeduRebis samuSaoTa warmoebisas mkacrad unda iqnes daculi 
moqmedi eleqtrousafrTxoebis wesebi da Sesruldes moTxovnebi 
eleqtrorkalis sxivebis mavne gavlenisagan xalxis dacvis Taobaze. 
eleqtroSeduRebis samuSaoebis warmoeba akrZalulia Weqa-quxilis da 
Zlieri Tovlis dros, agreTve rodesac qaris siCqare 5 m/wm-s aRemateba. 

samontaJo amweebis muSaoba samSeneblo moednebze akrZalulia, Tu 
qaris siCqare aRemateba: koSkura amweebisaTvis - 10 m/wm-s, isriani 
amweebisaTvis - 15 m/wm-s. 

samontaJo samuSaoebs asrulebs 3 kaciani rgoli, romelSic Sedis I, II 
da III donis muSebi. 

rgoli awarmoebs konstruqciebis gamsxvilebis samuSaoebs (akavSirebs 
erTmaneTTan samSeneblo moedanze Semosul konstruqciul elementebs. 
rkinabetonis konstruqciebTan SeiZleba gamsxvildes 24-30 metriani wamweebi, 
maRali rkinabetonis svetebi da sxv.). elementebis SeerTebis da pirapirebis 
SeduRebis Semdeg axdenen kvanZis dabetonebas. 

liTonis konstruqciebis gamsxvilebas asruleben stendebis 
gamoyenebiT. 

asawyob konstruqciebs ajambareben, risTvisac iyeneben satakelaJo 
samarjvebs da aRWurvilobas. awarmoeben asawyobi konstruqciis Cabmas, 
awevas da montaJs. awarmoeben asawyobi konstruqciebis droebiT gamagrebas 
samagrebiT (solebi, Wimebi, doinjebi, gambjenebi, konduqtorebi da sxv.); 
vizualur da instrumentalur Semowmebas. 

awarmoeben asawyobi rkinabetonis konstruqciebis saboloo damagrebas 
(nakerebis, pirapirebis da kvanZebis dabetonebas), liTonis konstruqciebis 
SeduRebas. 

 
 

magaliTi VIII.1  

samontaJo samuSaoebi 

 
Tema: Casabmeli mowyobilobis gaangariSeba.. 

 
ganisazRvros Casabmeli mowyobilobis totze dasaSvebi maqsimaluri 

datvirTva, rodesac totebis raodenobaa 2, asawevi konstruqciis masa – 1.5 t, 

totis daxris kuTxe vertikalTan - 045=α  (nax.8.1). SeirCes bagiris marka. 
 

amoxsna: 
 

erT totze moqmedi Zala ganisazRvreba formuliT: 

αcos⋅
=

n
QS  , 
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sadac Q  aris asawevi tvirTis masa, t; n - sabelis totebis raodenoba; α  - 

sabelis totis daxris kuTxe vertikalTan, grad. 

==
⋅

= kg 1061
707.02

1500S 10.61 kn. 

 

 
 

nax.8.1. Casabmeli mowyobilobis sqema 
 

sabelis totis tvirTamweoba ( R ) unda akmayofilebdes pirobas 

KSRR ⋅=≥ saW , 

sadac K  aris totis simtkicis maragis koeficienti ( 6=K  - kauWiani 

CasabmelisaTvis da 8=K  - universaluri CasabmelisaTvis).  

66.63661.10 =⋅=saWR  kn. 

virCevT bagirs, romelsac gaaCnia uaxloesi saangariSo winaRoba gawyvetaze: 

spiraluri bagiri - TK  tipisa, konstruqciiT ,371×  romlis diametria 12 mm 

(mavTulebis diametric 1,8 mm) bagiris saangariSo winaRoba gawyvetaze 

saWkn RR >= 85.99 . 

 
magaliTi VIII.2  

 
Tema: samontaJo parametrebis gansazRvra gadaxurvis filisaTvis. 

 
dasamontaJebelia erTsarTuliani samrewvelo Senobis saxuravis fila 

zomiT 45.0123 ××  m. Senobis simaRle 14,4 m-ia, daxurvis wamwis simaRle – 3,3 m. 
montaJi warmoebs malSi grZivi gavliT СКГ-50 muxluxa amwiT. 

ganisazRvros amwis isris minimaluri sigrZe, kakvis saWiro wvdoma da awevis 
simaRle. 

 
amoxsna: 

SevadginoT filis montaJis geometriuli sqema. 
1. amwis isris sigrZe filis montaJisas (nax.8.2): 

                    
αα cos

2
sin

21
21

ab
hhhLLL

+
+

++
=+=  ,                     (1) 
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nax.8.2. gadaxurvis filis montaJis sqema 
 

sadac h  aris manZili amwis isris saxsridan wamwis zeda sibrtyis 

niSnulamde, m. 6.151.2)3.34.14(0 =−+=−= saxhhh  m, ( saxh  aris amwis dgomis donidan 

isris saxsramde manZili. СКГ-50-saTvis saxh =2.1 m); 1h - montaJisas maragi simaRleSi, 

aiReba 0.5....1 m; 2h - filis simaRle, m. 2h =0.45 m (viRebT 121 ≈+ hh  m); b - wamwis biji, 

b = 12=fill m; α - isris daxris kuTxe  Tarazuli sibrtyis mimarT; a - daSoreba 

filasa da amwis isars Soris Tarazuli mimarTulebiT, viRebT 1=a m.  da 21 ,hh a  

mniSvnelobebis (1) formulaSi CasmiT miiReba:  

                         
αα cos

1
2

sin
1 +
+

+
=

b
hL  ,                            (2) 

isris minimaluri minL  sigrZis dasadgenad funqciis warmoebuli gavutoloT 

nuls: 

                 0
cos2

sin)2(
sin

cos)1(
22 =

+
+

+
−=

α
α

α
α

α
bh

d
dL

.                    (3) 

 
gardaqmnebis Sedegad vRebulobT: 

;333.137.2
212

)16.15(2
2

)1(2 333 ==
+
+

=
+
+

=
b
htgα  

8530 ′=α . 
miRebuli sidideebis (2) formulaSi  CasmiT miiReba isris saWiro sigrZe:  

45.32
6.0
16

8.0
16.15

=
+

+
+

=minL  m, 

viRebT 40=L  m (uaxloes sigrZes mocemuli amwisaTvis). 
2. amwis kakvis wvdoma (manZili kakvidan amwis mobrunebis RerZamde) 

0.215.1
33.1

16.151
2

121
2

=+
+

++=+
+

++= c
tg
habR
α

 m,  

sadac c  aris manZili isris saxsridan amwis mobrunebis RerZamde, m. СКГ-50-
saTvis 5.1=c  m. 
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3. amwis kakvis awevis simaRle (kakvis daSoreba amwis dgomis donidan) 
 

2.235.417.173210 =++=+++= hhhhHk  m. 

3h - Cabmis simaRlea, m (filis montaJisaTvis gamoyenebulia oTxtota sabeli 

5.4=h  m). 

 
magaliTi VIII.3  

 
Tema: sawyobebis gaangariSeba anakrebi konstruqciebisaTvis. 

 
anakrebi konstruqciebis saobieqto sawyobidan montaJisaTvis ganisazRvros 

sawyobis saWiro farTobi gasasvlelebis gaTvaliswinebiT. 
konstruqciebis saxeoba: sakedle panelebi da gadaxurvis filebi. anakrebi 

konstruqciebis saerTo masa 6220=Q  t. konstruqciebis montaJis xangrZlivoba 

28=T  dRe (aq sakedle panelebis masa 42001 =Q  t, gadaxurvis filebis 

20202 =Q t, Sesabamisad 1T =21 dRe; 2T =7 dRe). 

 
amoxsna: 

sawyobebidan saWiro farTobi gasasvlelebis gaTvaliswinebiT ganisazRvreba 
formuliT: 

∑ ⋅= ,
1

1 K
q
Q

Fsaw   m2, 

sadac 1Q  aris konstruqciebis saWiro maragi sawyobSi, t; 1q - kuTri 

datvirTva sawyobis farTobze, t/m2; K -koeficienti, romelic iTvaliswinebs 
damatebiT farTobs konstruqciebis daxarisxebis da maTi datvirTva-gantvirTvis 

operaciebisaTvis, K =1,1...1.15. 
konstruqciebis saWiro maragi 

tQQ ⋅= dR , t, 

sadac dRQ  aris konstruqciebis dRiuri xarjis sidide, t; t - 
konstruqciebis maragis sidide dReebSi, t =4...6 dRe.  

sakedle panelebisaTvis: 

10005Q200QQ         t; dRdR =⋅=⋅==== tQQ
T
Q

Q 1
1

1 200
21

4200
t. 

3.11 =q  m3 sawyobis farTobis 1 m2-ze. 

filebisaTvis: 

14455Q289QQ         t; dRdR =⋅=⋅==== tQQ
T
Q

Q 1
2

2 289
7

2020
t. 

45.01 =q  m3   1 m2-ze. 

sabolood 
 

∑ =⋅+=⋅+=⋅= 43901.1)3221770(1.1)
45.0

1445
3.1

1000(
1

1 K
q
Q

Fsaw  m2. 
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magaliTi VIII.4  

 
Tema: liTonis wamwis mdgradobis Semowmeba. 
 

Semowmdes 24=L m-iani liTonis wamwis mdgradoba montaJis procesSi, 

rodesac Cabmis wertilebs Soris manZili l =24; 17 da 9 m (ix. nax.1). zeda sartyeli 

Sesrulebulia ori kuTxovanasagan ( 9.870110 ×× mm), qveda sartyelic – aseve ori 

kuTxovanasagan ( 863100 ××  mm). kuTxovanebs Soris manZili δ =10 mm. wamwis masa 
q =1600 kg. 

 

 
 

nax. 8.3. liTonis wamwe 
 
 

amoxsna: 

wamwis sartylebis mdgradoba uzrunvelyofilia, Tu daculi iqneba piroba 

sartf IAg ≤⋅ ,  

sadac fg  aris wamwis 1 grZivi metris masa, kg; A - koeficienti zeda da 

qveda sartylebisaTvis, romelic damokidebulia 
L
la =  fardobaze da wamwis 

sigrZeze (malze); sartI - qveda da zeda sartylebis kveTis inerciis momenti, sm4. 

1. wamwis zeda da qveda sartylebis inerciis momentebi: 

[ ] [ ] ;8.8139.13)5.061.3(1722)2/(2 22
0

4
z.s sm=⋅++⋅=⋅++= FZII y δ  

[ ] ;8.7966.18)5.032.3(1272 2 4
qv.s sm=⋅++⋅=I  

2. vamowmebT wamwis  mdgradobas awevis procesisaTvis, rodesac Cabmis 

wertilebs Soris manZili l =24 m. radgan ,1
24
24

===
L
la  amitom 61.9=A . 

vinaidan ,7.0>a  qveda sartyeli gaWimulia, mdgradoba uzrunvelyofilia da 

Semowmeba ar sWirdeba. zeda sartyeli SekumSulia. vamowmebT mis mdgradobas. 
wamwis 1 grZivi metris masa iqneba: 

7.66
24

1600
===

L
ggf  kg;   ,64161.97.66 =⋅=⋅ AgfA  

rac naklebia ,8.813 4
z.s. sm=I  

e.i. wamwis mdgradoba uzrunvelyofilia. 
3. vamowmebT wamwis mdgradobas awevis procesisaTvis, rodesac Cabmis 

wertilebs Soris manZili 17=l  m. 
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,71.0
24
17

===
L
la    maSin 79.0=A . 

vinaidan ,7.0>a  qveda sartyeli gaWimulia, mdgradoba uzrunvelyofilia da 

Semowmeba ar sWirdeba. zeda sartyeli SekumSulia. vamowmebT mis mdgradobas. 

,64161.97.66 =⋅=⋅ AgfA   rac naklebia ,8.813 4
z.s. sm=I  

e.i. wamwis mdgradoba uzrunvelyofilia. 
4. vamowmebT wamwis mdgradobas awevis procesisaTvis, rodesac Cabmis 

wertilebs Soris manZili 9=l  m. 

,38.0
24
9
===

L
la    maSin 5.2=A . 

vinaidan ,7.0<a  zeda sartyeli gaWimulia, mdgradoba uzrunvelyofilia da 

Semowmeba ar sWirdeba. qveda sartyeli SekumSulia. vamowmebT mis mdgradobas. 

,75.1665.27.66 =⋅=⋅ AgfA   rac naklebia ,8.796 4
qv.s. sm=I  

e.i. wamwis mdgradoba uzrunvelyofilia. 
 

 
 

Tavi IX. hidroizolaciis mowyobis samuSaoebi 
 

9.1. ZiriTadi cnebebi 

umTavres samSeneblo masalebs, rogoricaa betoni, aguri da sxvebi, 
aqvT wyalSTanTqmis unari, garda amisa am masalebSi vlindeba wylis 
kapilaruli awevis procesebi. 

wyliT gaJRenTili masala kargavs simtkices, xolo xSir SemTxvevaSi 
wyalSi arsebuli marilebi iwvevs am masalebis da konstruqciebis daSlas. 

aRniSnuli movlenis Tavidan asacileblad saWiro xdeba 
hidrosaizolacio samuSaoebis Catareba, romelic zedapirs icavs wylis 
zemoqmedebisagan. 

daniSnulebis mixedviT, hidroizolacia iyofa: hermetizaciis, 
Tbohidrosaizolacio, antikoroziul da filtraciis sawinaaRmdego 
samuSaoebad. 

               
 

nax. 9.1. kapilaruli wylisagan saZirkvlis dacva hidroizolaciiT 
1-mokirwyvla; 2-cementis baTqaSi; 3-Suasadebi; 4-SeRebviTi hidroizolacia;           
5-damcavi zRude; 6-saZirkveli; 7-deformaciuli nakeris hidroizolacia;  
8-betonis fila; 9-wyalgaumtari cementis moWimva; 10-datvirTvis fila 



 116  

 
hidroizolacias ayeneben Senobebis miwisqveSa nawilebis dasacavad 

gruntis wylebisagan da wylis kapilaruli awevisagan (nax. 9.1), aseve 
miwisqveSa nagebobebis dasacavad agresiuli wylebis zemoqmedebisagan. 

hidroizolacia esaWiroeba sacxovrebeli da samoqalaqo Senobebis 
fuZeebs, kedlebs da sardafis iataks, sanitaruli kvanZebis kedlebs da 
iataks, sawarmoo SenobebSi sveli procesebis mqone sawarmoTa kedlebs da 
iataks. 

arsebobs sxvadasxva saxis hidroizolacia: 
SeRebviTi, asakravi (rulonuri da firuli masalebisagan), SelesviTi, 

asfaltis da asawyobi (liTonis da plastmasis), sxmuli, gasaJRenTi, 
Casayreli da sainieqcio. 

hidroizolacia SeiZleba iyos rogorc erTSriani, aseve mravalSriani, 
daarmaturebuli da aradaarmaturebuli, damcveli SriT da mis gareSe. 

hidroizolaciis mowyoba moicavs Semdeg ZiriTad etapebs: 
zedapiris momzadeba; 
zedapiris gawmenda da mosworeba; 
gruntis datana; 
hidroizolaciis Sris datana. 

• zedapiris momzadeba. unda Catardes gruntis wylebis damwevi 
RonisZiebebi ise, rom gruntis wylis donem daiwios saizolacio fenis 
doneze 50 sm-ze met simaRleze. 

- Tu zedapiri betonis konstruqciisaa, saWiroa: gaiwmindos 
zedapiri WuWyisagan; moixsnas gamonaSverebi da sxva uswormasworobebi, 
moiWras armaturis gamonaSverebi, amoivsos Rrmulebi cementis xsnariT, 
gamoSres zedapiri, daitanon grunti. 

- Tu zedapiri agurisaa, damatebiT saWiroa, gaiwmindos zedapiri 
qviSWavliani aparatiT da dainamos zedapiri. 

- Tu zedapiri liTonisaa, moixsnas uswormasworo gamonaSverebi 
da Jangi, moSordes zeTovani laqebi. 

• zedapiris gawmenda da mosworeba. 
zedapiri saguldagulod unda gaiwmindos WuWyisagan, mtvrisa da 

zeTovani laqebisagan (rkina-jagrisiT an qviSaWavliani aparatiT).  

• zedapiris gaSroba. gaSroba warmoebs eleqtrohaersaberavebiT, 
kaloriferebiT, naTurebiT an infrawiTeli gamosxivebiT. 

• dagruntva Seadgens aucilebel pirobas zedapirze 
hidroisazolacio Sris mosawyobad. bitumiT saizolacio samuSaoebis 
Catarebisas grunti warmoadgens bitumisa da benzinis narevs 1:3. rig 
SemTxevvaSi daaqvT gruntis ori Sre. pirveli navTis da bitumis narevi, 
meore bitumisa da benzinis narevi. grunti zedapirze daaqvT dambaCa–
frqvevanaTi, saRebavi pultiT an jagrisiT. 

 
 

9.2. SeRebviTi hidroizolacia 

SeRebviTi hidroizolaciisaTvis SeiZleba gamoyenebul iqnes: 

• bitumis, fisebis da bitum-polimeruli Sedgenilobebi; 

• polimeruli saRebavebi; 

• zeTis da zeTisSemcveli laqebi da saRebavebi; 

• mineralur fuZeze damzadebuli Semadgenlobebi. 
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bitumiT SeRebviT hidroizolacia gamoiyeneba, rodesac gruntis 
wylis wneva mcirea da ar aRemateba 0,2 mpa-s. ZiriTadad igi gamoiyeneba 
betonis konstruqciebis da gruntis wylis kapilaruli awevisagan 
dasacavad. mudmivi gawylianebiT da agresiuli wylebis arsebobis 
SemTxvevaSi gamoiyeneba epoqsiduri fisebi. 

yvelaze efeqturia epoqsidur laqebze, saRebavebsa da mastikebze, 
qafsaRebavebze damzadebuli hidrosaizolacio masala.  

SeRebviTi hidroizolacia rekomendebulia bzarmedegi 
konstruqciebisaTvis. saimedoobis gazrdis mizniT mas daaarmatureben 
minaqsoviliT. 

SeRebviTi hidroizolacia warmoadgens mTlian wyalgaumtar fenas.  
polimeruli hidrosaizolacio masala cal-calke Semadgeneli 

masalebis saxiT moaqvT. epoqsidis fisi gamxsneli da fiqsatori, calke 
moaqvT Semkvreli. erTmaneTSi gansazRvruli doziT ureven uSualo 
SeRebviTi izolaciis datanis win iseTi raodenobiT, romlis datanac 
SesaZlebelia 30-40 wuTis ganmavlobaSi. 

SesaReb zedapirze hidroizolacia SeiZleba datanil iqnes cxel 
mdgomareobaSi – bitumi, kupri, sqelfisis damatebebis gareSe. es masalebi 
SeiZleba gavaTxieroT gamxsneliT – benziniT, navTiT, soliaris zeTiT. 
davumatoT azbesti, carci, Slaki an sxva Semavsebeli da wavusvaT 
zedapirze rogorc mastika. 

SeRebviTi hidrosaizolacio masalebis teqnologia Sedgeba Semdegi 
ZiriTadi procesebisagan: zedapiris momzadeba, SeRebviTi hidroizolaciis 
datana-dafarvis mowyoba, gaSroba, gamyareba dekoratiuli mopirkeTeba. 

 

    
 

nax. 9.2. SeRebviTi hidroizolaciis datana xeliT 
a) vertikaluri mimarTulebiT lilvakiT; b) horizontalur zedapirze jagrisiT. 
1-hidroizolaciisaTvis momzadebuli zedapiri; 2-dagruntuli zedapiri; 3-tevadoba 
sahidroizolacio masaliT; 4-hidroizolaciiT dafaruli monakveTi; 5-CiraRdani;  

6-hidroizolaciiT dafaruli zedapiri; 7-jagrisi;  
8-mimdebare ubnebis gadamxuravi Sreebi 

 
SeRebviTi hidroizolaciis datanamde daaqvT grunti, rac xels 

uwyobs SeRebviTi izolaciis karg moWidebas zedapirTan. 
hidroizolacia daaqvT 2-3 Sred, SeRebviTi izolacia sruldeba 

Txeli feniT 0,2-0,8 mm, xolo SemoglesviTi izolacia _ 2-4 mm SreebiT. 
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SemoglesvisaTvis iyeneben Cveulebriv jagriss, SeRebvas ki awarmoeben 
saRebavis pultiT an dambaCa-frqvevanaTi 25-40 sm (nax. 9.3).  

 
 

 
 

nax. 9.3. mcire meqanizaciiT SeRebviTi izolaciis datana 
a) vertikalur zedapirze; b) saZirkvelze; g) horizontalur zedapirze. 

1-hidroizolaciiT dafaruli zedapiri; 2-dagruntuli zedapiri; 3-gafrqveviTi 
hidroizolaciis CiraRdani; 4-frqvevana; 5-safrqvevelas nemskavi;  
6-avtogudronatoridan hidroizolaciis misawodebeli toti,  

 danadgari kompresoriT  
 
mcire moculobis samuSaoebis dros SeiZleba xeliT SeRebva. 
SesaRebi hidroizolaciis datana warmoebs zolebad, zolis 

gadafarviT.  
muSebs unda ecvaT kombinizonebi, sinTetikuri masalebis gamoyenebisas 

ki unda ekeToT damcavi saTvaleebi da respiratorebi. 

• hidroizolaciis safars unda gaukeTdes damcavi Sre 
(konstruqcia); horizontalur zedapirze 3-5 sm cementis an asfaltis 
moWimva, vertikalur zedapirze, cementis Selesva liTonis badeze. 

 
 

9.3. asakravi hidroizolacia 

asakravi sahidroizolacio masala warmoadgens qaRaldis kuprze an 
polimeruli masalisagan damzadebul rulonur firs an furclovan 
saizolacio masalas: ruberoli, minaruberoidi, pergamini, toli, brizoli, 
izoli, hidroizoli, metaloizoli, minaizoli, folgoizoli da sxv. igi 3-5 
Sred ewebeba saizolacio zedapirs (betoni, cementis moWimva, aguris 
kedlebi). aRniSnuli saxis hidroizolacia gamoiyeneba, roca 
hidrostatikuri wneva ar aRemateba 0,2-0,4 mpa-s. awyoben hidrostatikuli 
wnevis moqmedebis mxridan. 

rulonuri masalebis dasawebeblad gamoiyeneba mastikebi: bitumis 
mastika – ruberoidi, brizoli da bitumze damzadebuli sxva 
masalebisaTvis.  

epoqsidis webo – poliqronifinilis da sxva plastmasuri rulonuri 
da foruli masalebisaTvis. 

zedapiris momzadeba saizolacio masalis dasatanad warmoebs iseve, 
rogorc SesaRebi izolaciis dros.  
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rulonur masalas winaswar Slian da 12-24 saaTis ganmavlobaSi, 
ayovneben, raTa man miiRos horizontaluri forma. zedapirze daaqvT 
gruntis Sre. 

bitumis safuZvelze damzadebuli rulonuri masalebis dawebebas 
awarmoeben bitumis mastikiT. horizontalur zedapirze rulonebs ageben 100 
mm pirgadadebiT, xolo vertikalur zedapirze 300 mm pirgadadebiT. 

Tu rulonuri xaliCis mowyobis dros, mis qveS Cndeba buStulebi, am 
adgils xvreten da haers devnian mastikis gamoCenamde. Tu fenisqveS mastika 
ar aris, rulons am adgilze jvaredinad Wrian. napirebs gadaRunaven, 
daaqvT mastika da nakerebs awebeben. 

izolis da minaruberoidis gamoyenebis dros mastika daaqvT rogorc 
dasawebebel zedapirze, aseve sahidroizolacio masalaze.  

hidroizolacias toliT awebeben da auToveben (asworeben) jer tolis 
gaswvriv, Semdeg kuTxeebSi da bolos Sewebebis nawiburebis gaswvriv. 
amisaTvis gamoiyeneba gadaxurvis mosawyobi manqanebi da satkepnelebi.  

 
 

                           
 

nax. 9.4. akvriTi hidroizolaciis danadgari 
1-tevadoba mastikiT; 2-horizontaluri hidroizolaciis xaliCis naSveri;  
3-hidroizolaciisaTvis dagruntuli zedapiri; 4-izolaciis pirveli Sre;          

5-izolaciis meore Sre; 6-damcavi kedeli 
 

vertikaluri zedapiris hidroizolaciis samuSaos asruleben xeliT, 
monakveTebis mixedviT. Tu sahidroizolacio zedapiris simaRle 3 m-s 
aRemateba, dawebebas axorcieleben iarusebad qvemodan zemoT (dawebebac 
aseTive mimarTulebiT xdeba, nax. 9.4) polimeruli fisebis gamoyenebisas 
calkeuli fenebis urTierT-SewebebiT. winaswar xdeba didi farTobis 
Sesawebebeli fenebis damzadeba. dawebeba xdeba poliepoqsiduri an 
poliuretanuli weboTi.  

didi zomis fenebis damzadeba SeiZleba ganxorcieldes rogorc 
qarxnuli wesiT, aseve samuSao adgilze dambaCa-sanaTuris gamoyenebiT. 
samuSaos mosamzadebel periodSi rulonur masalas gaSlian da daaqvT 
gruntis Sre, gaSrobis Semdeg isev axveven rulonebad. gruntis Sre aseve 
daaqvT saizolacio masalis zedapirze.  
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nax. 9.5. horizontaluri akvriTi hidroizolacia sinTetikuri firiT 
a _ hidroizolaciis awyoba “mSralad”; b _ dafena weboze. 

1-betonis fuZe, 2-grunti bitumis fuZeze; 3-sinTetikuri masalis safari;       
4-safaris mokecili piri, 5-webos Sre; 6-vertikalur zedapirze dawebebuli safari; 

7-pirdapiri pirgadadebiT; 8-mastikis an webos Sre; 9-safaris gaSla;  
10-misawebebeli kalris dauraveba 

 
gruntis gaSrobis Semdeg zedapirze daaqvT webos Sre, rulons 

TandaTanobiT Slian da mkvidrad awebeben zedapirze, ise rom ar darCes 
haeris buStulebi (nax. 9.5). 

 
 

9.4. SelesviTi hidroizolacia 

SelesviT hidroizolacias miekuTvneba: 

• cement-qviSovani xsnarebi sxvadasxva SemamWidroebeli danamatebiT; 

• polimercementis da minacementis xsnarebi; 

• wvrilmarcvlovani asfaltobetoni. 

                    
 

nax. 9.6. miwisqveSa konstruqciebis baTqaSis hidroizolacia 
1-saizolacio konstruqcia; 2-gruntis fena; 3-baTqaSis izolacia;       

4-liTonis bade; 5-ankeri 



 121  

 
cement-qviSovan hidroizolacias ZiriTadad iyeneben SesaReb an 

asakrav hidroizolaciasTan erTad. misi gamoyeneba mizanSewonilia Tu mas 
davaarmaturebT liTonis badiT (nax. 9.6). 

ZiriTadad gamoiyeneba wyalgaumtari arajdenadi cementi an 
portlandcementi keramzitis, Txevadi minis, natriumis aluminatis an 
lateqsebis emulsiis damatebiT. hidroizolaciis Sris sisqe 5-40 mm-ia. 

cementis xsnarSi cerezitis damatebis dros jer amzadeben 1 nawili 
cementis da 2-3 nawili wvrili qviSis mSral narevs. mas gadaureven 
cerezitis Sres (cerezitis da wylis Sefardeba Seadgens 1:10), sanam ar 
miaRweven Cveulebriv Sesales narevs. igi daaqvT zedapirze 2-4 sm sisqiT da 
ukeTeben mirkinvas imave masaliT. 

Tu saizolacio zedapiri wylis periodul zemoqmedebas ganicdis 
(abazanaSi, samzareuloSi, damxmare saTavsebSi), yvela SemTxvevaSi zedapirs 
unda gaukeTdes moWimva-morkinva. 

Selesvis teqnologia Sedgeba Semdegi operaciebisagan: 

• zedapiris momzadeba; 

• mosalodneli deformaciis adgilebis gamagreba; 

• saizolacio Sedgenilobis datana; 

• Selesili Sris dacurebis Tavidan acilebis RonisZiebebis Catareba 
vertikalur da daxril zedapirze. 

zedapiris momzadeba – gawmenda, gasworeba, gaSroba saWiro 
tenianobamde. deformaciis SesaZlo adgilebSi zedapirs winaswar amagreben 
liTonis badiT da minaqsoviliT. saizolacio Sesalesi Sris datanis dros, 
aSoreben betonis jirjvs, betons keWnian, aprialeben, priala zedapirebs 
amuSaveben Wavliani aparatiT, zedapirs recxaven da aSroben. 

 
 

9.5. asfaltis hidroizolacia 

asfaltis hidroizolaciis mowyoba gamoiyeneba horizontaluri da 
vertikaluri SelesvisaTvis. asfaltis mobaTqaSebis, Sesalesi xsnarisa da 
asfaltis mastikis saxiT.  

asfaltizolaciis SedgenilobaSi Sedis bitumi, 2 mm – 24 mm simsxos 
qviSa, fxvnilovani danamati (kiri, dolomiti, nacari, boWkovani Semkvreli, 
azbesti, minaboWko da wyali). 

aRniSnuli masalebiT mzaddeba asfalt-betonis 4 nairsaxeoba: 

• cxeli mastika – bitumi 5H70/30 35%, wvrili azbesti – 8% da 
fxvnili-Semvsebi 57%. 

• sxmuli cxeli xsnari – bitumi БН70/30 20%, wvrili azbesti 5%, 
fxvieri Semvsebi 35% kvarcis sila 40%. 

• civi myari baTqaSi – bitumis pasta 80%. fxvieri Semvsebi 10%, wyali 
10%. 

• civi Txieri baTqaSi – bitumis emulsia 60%, wvrili azbesti 8%, 
fxvieri Semvsebi 17%, wyali 15%. 

cxel hidrosaizolacio masalebSi SeiZleba Seyvanil iqnes polimeri 
(rezina, lateqsi, rezinis webo). 

civ hidroizolaciad SeiZleba gamoyenebul iqnes aseve bitumi 50-60% 
da 40-50% mineraluri Semvsebi kiris, kirqvis, azbestis, cementis, lateqsis 
saxiT. 
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asfaltis SelesviT hidroizolacias awyoben mTliani saxiT cxeli 
asfaltis (bitumi) mastikiT, an civi emulsiuri mastikiT, an pastiT. cxeli 
Semadgenlobis qveS zedapirs dagruntaven gaTxelebuli bitumiT, Semdeg 
daaqvT bitumze emulsia. civi bitumis grunti Sedgeba 30% bitumisa da 70% 
benzinisagan.  

 

                     
 

nax. 9.7. asfaltis sxmuli hidroizolacia 
1-saZirkveli; 2-SeRebviTi hidroizolacia; 3-Catkepnili xreSi; 4-betonis safari;  

5-asfaltis sagebi; 6-vertikaluri elastikuri Suasadebi betonis fuZeze; 7-iatakis 
izolaciasTan dakavSirebuli kedlis hidroizolacia; 8-kedlis aguris wyoba 

 
saizolacio zedapiris paralelurad ewyoba damcveli kedeli. sxmul 

hidroizolacias awyoben CasxmiT saizolacio zedapirsa da damcvel 
kedels Soris. RreCoSi asxamen cxel asfaltis narevs (nax. 9.7). 

 
 

9.6. asawyobi mopirkeTebiTi hidroizolacia 
 

aseTi saxis hidroizolacia gamoiyeneba, roca wylis dawneva 40 m-s 
aRemateba. misi ZiriTadi daniSnulebaa – eqspluataciis pirobebSi nagebobis 
dacva tenisagan da nakeTobis SigniT simSralis uzrunvelyofa. 

gamoiyeneba liTonis da aluminis furclebi sisqiT 2-6 mm, myari 
plastmasis da vinilis furclebi (viniplastis, orgminis, teqsolinis, 
polistirolis, polipropilenis, polieTilenis, ftoroplastis da sxva 
polimeruli masalebisagan damzadebuli firebi). 

 
nax. 9.8. profilirebuli polieTilenis asawyobi izolacia 

1-polieTilenis asakrebi izolaciis SeduRebis pirapiri;  2-polieTilenis 
profilirebuli furclebi; 3-rkinabetobis safuZveli;  4-cement-qviSovani moWimva; 
5-horizontaluri hidroizolaciis polieTilenis profilirebuli furceli; 6-

betonis fenili; 7-RorRis fuZe  
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polimeris furclebiT izolacias iyeneben konstruqciis dasacavad 
gare agresiuli zemoqmedebisagan. furclebs awebeben cxeli haeriT an 
maRali sixSiris deniT. saizolacio zedapirze furclebs awebeben 
specialuri weboTi da amagreben proeqtiT gaTvaliswinebuli samagrebiT. 

monoliTur da asawyob rkinabetonis konstruqciebs izolacia 
ukeTdeba profilirebuli polieTilenis ankeruli damagrebiT (nax. 9.8). 

 
 

9.7. xarisxis kontroli  

saizolacio zedapirul SreSi tenianoba ar unda aRematebodes 5%-s; 
zedapirze Rrmulebis da amonaSverebis arseboba dauSvebelia. 2 m lartyis 
qveS RreCo dasaSvebia horizontalur zedapirze ara umetes 5 mm, 
vertikalurze 10 mm. 

SeRebviT hidroizolacias unda hqondes aranakleb ori Sre. Semdegi 
Sris datanamde wina Sre unda gamoSres. zedapirze ar unda arsebobdes 
buStulebi da amoburculobebi.  

asakravi hidroizolaciis dros rulonuri masala fuZes ar unda 
ekvrebodes. gverdi-gverd ganlagebuli ori Sris aglejisas, aglejva unda 
moxdes mxolod rulonur masalaSi. dauSvebelia buStulebi da 
amoburculobebi. maRali unda iyos adhezia, xis CaquCis dakakunebisas xma 
ar unda icvlebodes. 

SelesviTi hidroizolaciis fenebi 6-10 mm-is toli unda iyos. 
 
 

9.8. Sromis usafrTxoebis dacva hidrosaizolacio  

samuSaoebis warmoebisas 

sawyobebi hidroizolaciis masalebis Sesanaxad unda iyos: mSrali, 
xanZarusafrTxo, kargad ganiavebadi an ventilirebadi, kargad ganaTebuli, 
uzrunvelyofili xanZarsawinaaRmdego inventariT. organuli gamxsnelebi 
(mastika, fisi, emali, webo) unda inaxebodes hermetulad daxurul WurWelSi 
teritoria unda ganTavisufldes samSeneblo nagavisgan. 

simaRleze samuSaod mowyobili unda iyos SemoRobva, an muSaoba unda 
tardebodes misabmeli qamris gamoyenebiT. 

cxeli mastikis naSxefebis moxvedris Tavidan asacileblad, muSas 
saqSeni unda eWiros horizontalurad, saizolacio zedapirisadmi an alis 
mimarT 20-450-iT daxrilad.  

tanis SiSveli nawilebis, sunTqvis organoebisa da Tvalebis 
dasacavad muSa uzrunvelyofil unda iyos dacvis individualuri 
saSualebebiT. gansakuTrebul SemTxvevebSi, daxurul saTavsebSi muSaobisas, 
mavne gazebis gamoyenebisas aucilebelia muSa uzrunvelyofil iqnes 
respiratoriT da airwinaRiT.  

I donis muSa asrulebs: 
hidroizolaciis mosamzadebel samuSaoebs, rogoricaa zedapiris 

momzadeba (WuWyis, mtvrisa da zeTovani laqebisgan rkinis jagrisiT 
gawmenda), dagruntvas xeliT, rulonuri masalebis winaswar gaSlas da 
yvela sxva damxmare samuSaoebs: Tbosaizolacio masalebis Cayras 
(boWkovani, fxvieri da marcvlovani masalebi, minabamba, perlitis qviSa da 
sxv.), vertikalur zedapirze (liTonis badesa da saizolacio Sres Soris) 
sarWebis mowyobas. 
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II donis muSa asrulebs: 
zedapiris gawmendas qviSa-Wavlovani aparatiT, gruntis datanas 

meqanizmebiT, saizolacio pirveli Sreebis datanas an akvras, mosalodneli 
deformaciis adgilis gamagrebas, saizolacio masalis narevis damzadebas 
(mag: civi, Txieri TabaSiri, biTumis pasta 80%, fxvieri Semvsebi 10% da 
wyali 10%); dasawebebel zedapirze webos datanas, hidroizolaciis damcavi 
Sris mowyobas (cementis an asfaltis moWimva, liTonis badis Selesva da 
sxv.), Tbosaizolacio masalebis Cayras (boWkovani fxvnilisebri da 
marcvlovani masalebi, minabamba, perlitis qviSa da sxv.), vertikalur 
saizolacio zedapirze sarWebis mowyobas, liTonis badesa da saizolacio 
Sres Soris saizolacio masalis Cayras; mosasworebel saizolacio fenaze 
rulonuri saizolacio safaris mowyobas; vertikalur zedapirze sarWebze 
liTonis badis daWimvas. qviSovani Selesvis SeRebvas. 

III donis muSa asrulebs: 
izolaciis datanis samuSaoebs, rogoricaa epoqsidis fisebis da sxva 

rTuli Semadgenlobis saizolacio masalebis datanas, hidroizolaciis 
mowyobis dros warmoqmnili xarvezebis gasworebas, dekoratiul 
mopirkeTebas da sxva rTul da sapasuxismgeblo samuSaoebs. 

rTuli konfiguraciis TboizolaciisaTvis asrulebs sakrTaluri 
garsacmebis mowyobas, rulonur saizolacio safarze cement-qviSovani da 
asfaltis moWimvas, liTonis badeze cement-qviSovani Selesvis mowyobas, 
masze qsovilis fenis dakvras.  

monawileobas iRebs Sesrulebuli samuSaoebis xarisxis SemowmebaSi. 
 
 

                        

Tavi X. gadaxurvis Tboizolaciis mowyoba 
 

10.1. Tboizolaciis saxeebi 

zogadi saxiT, Tboizolaciis daniSnulebaa mocemuli Tburi reJimebis 
uzrunvelyofa SenobebSi, nagebobebSi, danadgarebSi, milsadenebSi.  

Senoba-nagebobebis gare kedlebis daTbuneba da maTi Tboizolaciuri 
Tvisebebis gazrda SeiZleba ramdenime meTodiT: garedan daTbunebiT, 
Tboizolaciis Sris moTavsebiT kedlis Signidan an gare mxridan, 
SemomzRudi konstruqciebis damzadeba, Tboizolacia konstruqciuli 
masalebiT (qaf- an gazbetonisagan). 

monoliTuri betonis da rkinabetonis konstruqciebis daTbunebis 
Tanamedrove meTodi iTvaliswinebs konstruqciis mowyobas mouxsneli 
yalibebiT qafpolistirolisagan. 

kedlis daTbuneba SeiZleba ganxorcieldes mravalSriani 
Tboizolaciis konstruqciiT, romelic magrdeba kedlebze, Selesvis 
Semdgomi dataniT. 

mSeneblobis pirobebSi Tboizolacia ewyoba gare damcveli Sris 
saxiT. 

Tboizolacias awyoben mineraluri (azbesti, xelovnuri masalebi, qaf- 
da gazbetonisagan), organuli (torfi, fibrolini, qafplasti da sxva) da 
kombinirebuli masalebisagan (mineraluri bambis filebi, sinTetikur 
Semkvrelebze da sxv). 

bolo wlebSi didi gamoyeneba pova aqafebiT damzadebulma masalebma: 
lateqsi, qafpoliuretani, polivinilqloridi da sxv. 
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perspeqtiuli axali Taobis saizolacio masalebia aveoliti da 
arfioleni, romlebic mzaddeba poliodefinur qafze. Tbogadacemis 
winaRobis erTnairi sididis uzrunvelsayofad masalebis sisqe Seadgens: 
mineral bambis – 77 mm, gazqafbetoni – 348 mm, qafpolistiroli – 46 mm, 
Tixis aguriT wyoba, 2,5 aguri – 672 mm, alveoliti da alveoleni 3 mm. 

 
 

10.2. Casayreli Tboizolacia 

Casayreli izolacia gamoiyeneba rogorc cxeli, ise civi zedapirebis 
izolaciisaTvis.  

Casayrel masalad gamoiyeneba boWkovani fxvnilisebri da marcvlovani 
masalebi – mineraluri da minabamba, qafplasti, perlitis qviSa, pemza, wida, 
nacari. 

afuebuli perlitis  qviSa gamoiyeneba Casayrel saizolacio 
zedapirisaTvis 200-dan 8750C-mde, rTuli konfiguraciis konstruqciebis 
TboizolaciisaTvis, specialuri garsacemis mowyobiT. wvrili fraqciis 
qviSa gamoiyeneba cxeli zedapirebisaTvis, saSualo da msxvili fraqciis 
dabali temperaturis zedapirisaTvis. 

mosworebul saizolacio fenaze awyoben rulonur sahidroizolacio 
safars, romelsac, Tavis mxriv, icaven mtkice cement-qviSovani an asfaltis 
moWimviT. 

saizolacio vertikalur zedapirze 3 mm-ian sarWebs izolaciis sisqis 
tol simaRleze amagreben Wadrakulad bijiT 350 mm. sarWebze Wimaven 
liTonis bades 15X15 sm ujredebiT. 

badesa da saizolacio Sres Soris fenebad yrian saizolacio masalas 
mTel siganeze. yovel Sres amkvriveben saproeqto sididemde. 

liTonis badeze cement-qviSovan Selesvis Sres ageben 20 mm sisqiT. 
gaSrobisas masze akraven qsovilis fenas da Rebaven. saWiroebis SemTxvevaSi 
SeiZleba zemodan moewyos hidroizolaciis Sre. 

 
 
 

10.3. mastikis Tboizolacia 

 mastikis Tboizolacia ZiriTadad gamoiyeneba Tbili da civi 
milsadenebis zedapirebisaTvis. xarisxiani Tboizolaciis misaRebad 
aucilebelia damuSavebis procesSi zedapiris temperatura iyos muSa 
temperaturis toli. Tboizolacia ZiriTadad gamoiyeneba azbozuriti da 
poroplasti. 

poroplasti – mzaddeba fenolformaldegidis fisze. gamoiyeneba 
samSeneblo konstruqciebSi rogorc Tboizolacia da ZiriTadi fena 
mastikis TboizolaciiT dafaruli miwisqveSa Tburi qselis 
milgayvanilobisaTvis. iyeneben 60-1500C parametrebiT(nax. 10.1).  

horizontalur zedapirze mastika zolad daaqvT damatebiTi 
damagrebis gareSe, vertikalur zedapirze _ mxolod liTonis badeze. badis 
damagreba iseve xdeba, rogoc Casayreli izolaciisaTvis. 
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nax. 10.1. mastikis izolaciis datana zedapirze 

a) gasworeba lartyiT; b) gasworeba naxevarsaxexiT 
 

mastika SeiZleba datanil iqnes rogorc  xeliT, ise pnevmodamwnevis 
meSveobiT. sruli gaSrobis Semdeg izolaciaze akraven qsovils da Rebaven. 
aseTi izolaciis upiratesobaa: mowyobis simartive, monoliTuroba, 
nebismieri konfiguraciis zedapirze Tboizolaciis datanis SesaZlebloba.  

datanil Tboizolaciaze gare zemoqmedebis Tavidan asacileblad 
iyeneben damatebiT safars sinTetikuri fisis an minaplastikis garsis 
saxiT.  

 
 

10.4. xarisxis kontroli 

 yvela samuSao adgilze unda moqmedebdes xarisxis kontrolis 
sistema, Semdegi procesebis CatarebiT: 

- qarxana-momwodeblis mier mowodebuli Tbosaizolacio masalis 
xarisxis Semowmeba; 

- Tboizolaciis mowyobis teqnologiis dacva; 
- saTanado instrumentebisa da meqanizmebis gamoyeneba; 
- samuSaoebis dawyebamde samSeneblo obieqtis miReba saizolacio 

samuSaoebis Casatareblad; 
- meizolacie muSebis kvalifikaciis dadgena; 
- saizolacio masalebis Senaxvis siswore; 
- saizolacio masalebis transportireba. 
 
 
 

10.5. Sromis usafrTxoebis dacva Tbosaizolacio samuSaoebis 

Sesrulebis dros  

muSebi da sainJinro-teqnikuri personali uzrunvelyofil unda iyvnen 
spectansacmliT da sxva individualuri dacvis saSualebebiT, kaskebiT. 

samuSaoTa usafrTxo warmoebisaTvis unda Catardes Semdegi 
RonisZiebebi: 

- saSiSi sawarmoo procesebis zonebi unda SemoiRobos; 
- samuSao adgili unda SemoiRobos; 
- bitumis mosaxarSi da Ria cecxlze muSaoba dasaSvebia saizolacio 

samuSaoebTan ara uaxloes 50 m-iT, aseTive manZili unda iyos 
aalebad da feTqebadsaSiSi masalebis ganlagebis adgilamde. 
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- muSebi uzrunvelyofili unda iyvnen dacvis individualuri 
saSualebebiT, airwinaRebiT, respiratorebiT, specialuri damcavi 
saTvaleebiT. 

I donis muSa asrulebs: 
xeliT mastikis datanas zolebad horizontalur da vertikalur 

zedapirebze, agreTve liTonis zedapirebze. 
II donis muSa asrulebs: 
pnevmodawnexiT mastikis datanas horizontalur da vertikalur 

zedapirebze, liTonis zedapirebze. izolaciis mowyobas. 
III donis muSa asrulebs: 
mastikis izolaciaze qsovilis gadakvrasa da SeRebvas. sinTetikuri 

fisis da monoplastis garsiT safaris mowyobas. 
monawileobas Rebulobs Sesrulebuli  samuSaos xarisxis 

SemowmebaSi. 
 

 
 

Tavi XI. antikoroziuli damcavi safaris mowyoba 

 

koroziis sawinaaRmdego RonisZiebebi gaTvaliswinebul unda iqnes 
proeqtiT. 

antikoroziuli dacvis ZiriTadi saSualebebia: 
- laqsaRebavebiT dafarva; 
- furclovani an forovani masalebiT asakravi izolaciis mowyoba; 
- keramikuli nakeTobebis, minis, xelovnuri da bunebrivi qvis 

gamoyenebiT mopirkeTeba da amogebis mowyoba; 
- cementze polimerul Semkvrelebze, Txevad minasa da bitumze 

damzadebuli masalebis narevebiT mobaTqaSebis mowyoba. 
brtyeli konstruqciebisaTvis damcavi Sris sisqe ganisazRvreba: susti 

da saSualo agresiuli garemosTvis 15 mm sisqiT, xolo Zlier 
agresiulisaTvis 20 mm-iT. 

konstruqciebSi Casatanebeli detalebi da SemaerTebeli elementebi 
daculi unda iyos liTonis an kombinirebuli safariT, romelic unda 
daifaros laqsaRebavebis feniT. 

liTonis gadaxurvas agresiulobis moqmedebisas, unda gaukeTdes 
TuTiis safari. 

xis konstruqciebis dasacavad gamoiyeneba antiseptireba, 
laqsaRebavebiT dafarva an zedapiris gaJRenTva specialuri Sedgenilobis 
xsnarebiT.  

I donis muSa asrulebs: 
mastikis moxarSvas. 
II donis muSa asrulebs: 
damcavi Sris mowyobas, xis konstruqciebze antiseptikebis da 

laqsaRebavebis datanas da zedapiris specialuri Semadgenlobis xsnarebiT 
gaJRenTvas.  

III donis muSa asrulebs: 
Casatanebeli datalebis SemaerTebeli elementebiT liTonis an 

kombinirebuli safaris mowyobas, laqsaRebavebis fenis datanas. 
monawileobas Rebulobs Sesrulebuli samuSaos xarisxis SemowmebaSi. 
 



 128  

Tavi XII. burulis safaris mowyoba 
 

12.1. saxuravis mzidi da SemomzRudavi konstruqciebi 

buruli SeiZleba iyos rulonuri, mastikis, bitumis, polimerbitumis 
da polimeruli mastikis, SeiZleba agreTve emulsiisagan, aseve calobrivi 
masalebisagan, azbestcementis furclebisgan, kramitisgan, burulis 
foladisgan da sxv. (nax. 12.1). 

 

 
 

nax. 12.1. burulis saxeebi da elementebi 
a-buruli foladisgan; b,g-brtyeli azbestcementis da liTonkeramikis 

furclebisgan; d-rulonuri; e-kramitis; z-azbestcementis da liTonkeramikis 
talRovani furclebisgan 

1-wyalmimRebi Zabri; 2-Rari; 3-tabikurebi; 4-sakedle Rarebi; 5-suraTi;               
6-vertikaluri narimandebi; 7-horizontaluri narimandebi; 8-molartyva;          

9-nivnivebi; 10-mauelrati (kedlis koWi); 11-kakvi; 12-ormagi damdgari narimandi;  
13, 16-burulis furclebi; 14-rulonuri buruli; 15-kramiti 

 
rulonis burulebi 2,5%-mde saxuravis daqanebisas bitumis mastikaze 

lagdeba oTx Sred. burulis xaliCaze ayrian 20 mm sisqis damcav Sres. 
saxuravis burulis 2,5...10% daqanebisas buruli sam Sred lagdeba. saxuravis 
daxrilobis mixedviT safari SeiZleba iyos mowyobili or an erT fenadac 
ki. 

buruli 0...1,5% daqanebisas sam Sred ewyoba, 2% daqanebisas rulonis 
masalebs awyoben or Sred - qveda Sres mtvrisebri masalebis monayariT, 
zedas _ msxvilmarcvlovans. 

mastikis burulebi 2,5%-mde daqanebisas  unda Sedgebodes oTxi fena 
minatilos armirebad Suasadebisagan; 2,5...10% daqanebisas _ sami fenisagan; 
10...25% daqanebisas dasaSvebia orfeniani mastikis burulis mowyoba 
minatiloTi an mina badiT daarmaturebisas. 

buruls talRovani furclebisagan ageben saxuravebze, romelTac aqvs 
didi daqaneba (25%-mde). 

kramitis burulebi gamoiyeneba saxuravis minimaluri 33% daqanebisas, 
maTTvis mzid karkass warmoadgens molartyva xis nivnivaze. 

liTonis burulebi gamoiyeneba maSin, roca saeqspluatacio 
mosazrebebiT rekomendebuli araa rulonis an mastikis burulebi. 
gamoyeneba pova aseve liTonis kramitma, spilenZisa da aluminis furclebma, 
romelTa mowyobac liTonis burulis dagebis analogiuria. 
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12.2. saxuravebi rulonis burulebiT 

masalebi rulonis burulebisaTvis. burulis rulonisebri masalebi 
aris muyao an minaqsovilis fuZeze an fuZis gareSe, romelTac iReben 
manqanebze specialuri narevebiT gajerebis gziT. fuZis mqone rulonis 
masalebs yofen Semkvrelis mixedviT _ bitumis, bitum-polimeruli, kupris, 
kupr-bitumis, kilitis safuZvelze da elastomeruli afskisebri. 
struqturis mixedviT maT yofen: safarisad, romelic miiReba fuZis 
organuli SemkvrelebiT gaJRenTis da gaJRenTil fuZeze orive mxridan 
organuli Semkvrelis Sris SemvsebTan erTad dadebis gziT, da arasafaris, 
romelic miiReba fuZis organuli SemkvreliT gaJRenTis gziT. masalebi 
mzaddeba 7...12 m sigrZis da 400-1050 mm siganis rulonis saxiT. 

ruberoidi mzaddeba burulis muyaos navTobis bitumiT gaJRenTiT da 
Semdgom orive mxares navTobiani bitumis dadebiT. ruberoidis xarisxis 
asamaRleblad gasaJRenT da dasafarav masalebSi SehyavT polimerebi da 
antiseptiki. 

pergamini mzaddeba burulis muyaos rbili navTobiani bitumis 
gaJRenTiT. igi gamoiyeneba mxolod ruberoidis qveS dasagebad 
(orTqlsaizolacio fenis mosawyobad). 

hidroizoli dalpobisadmi medegi masalaa, romelic miiReba azbestis 
muyaos navTobiani bitumiT gaJRenTis gziT. mas iyeneben brtyel saxuravebze 
hidroizolaciisaTvis da mravalSrian burulis safarebSi. igeba cxeli 
bitumis mastikaze. 

minaqsovili da minaqeCi mzaddeba minis bitumis, rezinbitumis an bitum-
polimerul firfitebTan SeTavsebiT.  

toli mzaddeba mineraluri Semvsebiani, burulis muyaos Zneldnobadi 
kupris produqtebiT gaJRenTis gziT. toli qviSis monayriT ewyoba cxel 
mastikaze da gamoiyeneba droebiTi nagebobebis gadasaxurad. 

bolo wlebSi burulis rulonis masalebis nomenklatura 
mniSvnelovnad gafarTovda, gamoyeneba pova filizolma, minamastma, 
buterolma, izoplastma, bikrostma, hidrominaizolma, filgoizolma, 
krovdenma, elonma da a.S.  

mastikebi. mastikebs uwodeben hidrosaizolacio masalebs, romelTac 
iReben organul SemkvrelTan mineraluri Semvsebis da sxvadasxva 
danamatebis Serevisas. 

burulis mastikas iyeneben burulis qveS xis fuZis mofiTxvisas, 
orTqlizolaciis mowyobisaTvis, rulonis qsovilis dakrobisa da mza 
rulonis burulis garedan damcavi safarisaTvis.  

daniSnulebis mixedviT mastika iyofa: dasakrobadi da burul-
hidrosaizolacio. dasakrobi mastika gaTvaliswinebulia rulonis 
masalebis dasakravad mravalfeniani burulis mowyobis dros. 
burulhidrosaizolacio mastikas iyeneben dasakrobi mastikis saxiT da 
ararulonisebri burulis mowyobisaTvis. rogorc wesi, mastika aris 
qarxnuli warmoebis da is Seicavs 10..30% Semvsebs. 

cxeli mastika 15..200C temperaturis dros unda iyos myari 
erTgvarovani, xolo 160..1800C temperaturis dros is advilad unda 
daitanebodes funjiT swor zedaprize, 2 mm Sris saxiT.  

cxel bitumis mastikas xarSvis procesSi unda hqondes temperatura ara 
umetes 2000C, xolo kupris mastikas - araumetes 1500C. rulonis burulis 
mowyobis dros bitumis mastikis temperatura ar unda iyos 1600C-ze dabali, 
xolo kupris mastikis - 1200C-ze. 
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civi mastika warmoadgens nelad orTqlebadi gamxsneliT gaTxelebul 
bitumis narevs SemvsebTan erTad. civ mastikas amzadeben qarxnis pirobebSi 
da mSeneblobaze miaqvT mza saxiT hermetulad daxuruli. mastikas iyeneben 
winaswari gacxelebis gareSe +50C-mde temperaturisas da 60...700C-mde 
gacxelebiT garemomcvleli haeris ufro dabali temperaturis dros. 

civ mastikas fuZis zedapirze Txel fenad adeben funjis meSveobiT. 
mastikis xarji 250 g-s ar unda aRematebodes zedapiris 1 m2-ze. mastikis 
didi raodenoba fenebSi auaresebs burulis safaris xarisxs. 

emulsia, grunti da pastebi. burulis fuZes zedapirze umetesad aqvs 
mravalricxovani forebi. forebs avseben hidrofobuli SedgenilobebiT an 
burulis fuZes faraven mTliani hidrofobuli afskiT. am miznisaTvis 
iyeneben Txevad emulsiebsa da sagruntavs, rac uzrunvelyofs zedapiris 
gajerebas, afskis warmoqmnasa da mogruntvas civ mdgomareobaSi. 

gruntis masala warmoadgens hidrosaizolacio narevebs, romlebic 
dasacav zedapirze nawildeba Txeli fenis saxiT; navTobiani bitumi an 
advilad moZravi Senazavi organul gamxsnelSi gamoiyeneba forebisa da 
defeqtebis Sevsebis mizniT. maT iyeneben cementis an asfaltis moWimvaze 
dasadebad, rulonis masalebis dakrobis win da aseve liTonis elementebis 
SesaRebad. grunti xasiaTdeba Semdegi miaxloebiTi SedgenilobiT: a) bitumi 
- 40%, benzini an navTi - 60%; b) bitumi - 30%, benzini an benzoli - 70%. 

gamyarebuli cementis moWimvaze mogruntvis gamoSrobis dro ar 
aRemateba 10 sT-s, xolo axlad dagebul moWimvaze - 12...48 sT-s. gruntis 
mosamzadeblad avzSi an TermosSi asxamen galRobil da gauwyloebul 
bitums, Semdeg ki porciebiT, mudmivi SereviT, SehyavT gamxsneli. 

pastebs iyeneben damcavi hidro- da orTqlsaizolacio safaris 
mowyobisaTvis, saizolacio zedapiris mogruntvisaTvis, burulSi 
pirapirebis SemWidroebisaTvis da aseve civ mastikebSi Semkvrelis saxiT. 
civ mastikas bitumis pastebze amzadeben bitumis pastis mineralur 
SemvsebTan da antiseptikTan SereviT. 

rulonuri masalebis momzadeba dasagebad. samuSaos dawyebis win 
rulonis masalebs aTvaliereben, aRmofxvrian defeqtebs, gadaaxveven da 
rulonis qsovils aTavisufleben moyrili masalebisgan. gamoyenebis win 
ruloni unda gaiSalos swor zedapirze da dayovndes 20 sT-is 
ganmavlobaSi. garemos temperatura unda iyos 150C-ze meti. es procesi 
saWiroa rulonSi uswormasworobis warmoqmnis Tavidan asacileblad.  

rulonis masalebis civ mastikaze dakrobisas ar aris saWiro 
ruberoidis gawmenda monayarisgan, radganac monayari mTlianad STainTqmeba 
mastikis mier, gadaiqceva ra mis Semvsebad. 

damcavi Sre gaTvaliswinebulia burulze meqanikuri zemoqmedebisgan 
dagebuli rulonis masalebis dasacavad. damcav fenad iyeneben msxvil 
qviSas an wvrilmarcvlovan xreSs fraqciiT 5...10 mm. 

rulonuri burulis mowyoba. buruls rulonis masalebisgan iyeneben 
samrewvelo da samoqalaqo mSeneblobaSi. 

rulonis buruls ageben nakaduri meTodiT, fuZisa da ZiriTadi 
rulonis xaliCis mowyobisas drois mcire intervaliT. rulonis burulis 
mowyobis yvela samuSao sruldeba kompleqsuri brigadis mier, romelic 
Sedgeba Semdegi calkeuli rgolisagan - mosamzadebeli, satransporto, 
mxarSavebisa da damgeblebisgan. 

karnizis kamarebis, wyalsawreti Zabrebis, SenaRarebis da saxuravis 
sxva nawilebis mopirkeTeba hidrosaizolacio masalebiT unda Sesruldes 
rulonis xaliCis dagebamde. 
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rulonis xaliCis Sreebis raodenobas iReben burulis daqanebis 
mixedviT. 

 

 
burulze rulonis masalebis ramdenime fenis dakrobis Sedegad iqmneba 

monoliTuri wyalSeuRwevadi burulis xaliCa, amitom burulebi aseTi 
masalebisgan SeiZleba Sesruldes mciri daqanebiT (0...10%). rulonis 
burulebs yofen qanobis mixedviT: brtyeli (3% da naklebi daqanebiT) da 
daqanebuli (3% meti daqanebiT). rulonis burulebis qanobi 25%-s ar unda 
aRematebodes. 

burulis rulonis xaliCis mowyobisas 3%-ze naklebi daqanebiT 
saWiroa gamoviyenoT mxolod biomdgradi masalebi - hidroizoli, 
ruberoidi antiseptirebul fuZeze, bitumizirebuli minaqsovili, sxvadasxva 
firfitebi sinTetikuri masalebisagan, romlebsac akraven daqanebis 
mimarTulebiT. 

saxuravis 15%-mde daqanebisas rulonis masalebs akroben daqanebis 
mimarTulebis ganivad, e.i. karnizis gaswvriv. 15%-ze meti qanobis 
saxuravebze, rulonis masalebs akroben daqanebis mimarTulebis gaswvriv 
(wylis Cadinebis mimarTulebiT) maTi boloebis kexze 150...200 mm gadaSvebiT 
(nax. 12.2). 

 

 

nax. 12.2. rulonis fenebis dawebeba kexze 
a-burulis qanobi metia 15%-ze; b-burulis qanobi naklebi 15%-ze; 1...4-burulis 

rulonuri fenebi 
 

rulonis masalis dakroba daqanebis gaswvriv SeiZleba ganxorcieldes 
nebismieri mxridan. rulonis masalebis pirgadadebis sidide burulis ara 
umetes 5% daqanebisas unda iyos xaliCis Siga SreebSi 70 mm, gareTaSi - 100 
mm. burulis 5%-ze naklebi daqanebisas yvela SreSi pirgadadebis sidide 100 
mm-ia. 

rulonis burulis mowyobisas yvelaze sapasuxismgeblo samuSaoa Siga 
wyalsarinis Zabris dayeneba. Zabrs ayeneben yvelaze dabal adgilze, amasTan 
ZabrSi Camavali wylis gzis sigrZe ar unda aRematebodes 15 m-s.  Zabrs 
aTavseben aranakleb 0.5 m daSorebiT burulze aRmarTuli Senobis uaxloesi 
nawilebidan. rulonis xaliCas aZliereben mastikiT gaJRenTili minis 
qsoviliT. Semdeg ageben rulonis xaliCis damatebiT fenebs. Zabris 
milyels dgarTan aerTeben CobaliT. kedelTan mimxrobis agilebze 
wyalSeuRwevadobis Seqmnis mizniT, rulonis xaliCas ageben sibrtyeze 
ZiriTadi rulonis xaliCis dagebis Semdeg. mimxrobis adgilebs aZliereben 
damatebiTi fenis dakrobiT da is kedlamde ahyavT, sadac mas amagreben da 
liTonis winsafariT xuraven (nax. 12.3). 

burulis qanobi, % 1..3 3..7 7...15 >15 
rulonuri masalebis fenebis raodenoba 5 4 3 2 
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nax. 12.3. burulis mimxroba kedelTan   

1-gare kedlis paneli; 2-mineralbambis fila; 3-qimi; 4-diubeli; 5-hermetizaciis 
mastika; 6-liTonis sayeluri; 7-damcveli safarveli; 8-ruberoidis damatebiTi 

Sreebi; 9-haeris SuaSre; 10-rulonuri burulis xaliCa; 11-pirveli fenis 
wertilovani dawebeba; 12-gadaxurvis paneli 

 
orTqlsaizolacio fena ewyoba saxuravze, raTa igi dacul iqnes 

wylis orTqliT datenianebisgan. asxvaveben dasakrob da SesaReb 
orTqlizolacias. orTqlsaizolacio fenis dagebis win, gadaxurvis 
zedapiri unda gamoSres, dasufTavdes mtvrisagan da daigruntos. 

dasakrob orTqlsaizolacio fenad iyeneben ruberoids, romelic 
ekroba cxel bitumze an civ bitumis mastikaze. SesaRebi orTqlizolaciis 
saxiT iyeneben imave cxeli bitumis an civ bitum-kukermarilis mastikas da 
aseve polivinilqloris an qlorkauCukis laqs. 

Tboizolacias filebisgan awyoben erT an or Sred. es damokidebulia 
damTbuneblis saxeobaze, Tvisebebsa da filebis sisqeze. 

filovani damaTbuneblis dawyobisas, akontroleben erTmaneTTan, 
fuZesTan da momijnave konstruqciebTan filebis mimxrobis simWidroves. 
fxvieri masalebisgan Tboizlolaciis mowyobisas, Tavidan yovel 2...4 m-ze 
awyoben Suqura lartyebs.  

monoliTur Tboizolacias Suqura lartyebis gamoyenebiT zolebad 
awyoben erTis gamotovebiT. zolis sigane 4-6 metria, sigrZe 6...12 m. msubuqi 
betonis damTbunebels amkvriveben da zedapirs usworeben vibrolartyiT. 
betonis Sekvris da sakmarisi simtkicis akrebis Semdeg, gamotovebuli 
zolebi da sakompensacio nakerebi ivseba msubuqi betonis nareviT. 
monoliTuri Tboizolaciis mowyoba dasaSvebia mxolod maSin, rodesac 
garemos temperatura 50C-s aRemateba. axlad Cawyobil betons pirvel 
saaTebSi Calagebis Semdeg gruntaven gaTxevadebuli SemkvreliT. wlis 
cxel periodSi, axlad Cawyobil betonis narevs icaven tenis intensiuri 
aorTqlisagan: faraven leibebiT, qsoviliT, rwyaven wyliT. Tu monoliTuri 
damTbunebeli sworadaa mowyobili, aqvs gluvi zedapiri da daculia 
saWiro daqaneba, masze SesaZlebelia rulonis an mastikis xaliCis dawebeba 
moWimvis gareSe. 

fxvieri masalebisa da naxevrad xisti filebisgan mowyobil 
Tboizolaciis zedapirs asworeben cement-qviSis duRabiT, asfaltobetonis 
moWimviT da betonis filebiT. moWimvis mowyoba xorcieldeba Suqura 
lartyebze (nax. 12.4). 
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nax. 12.4. moWimvis mowyoba Suqura lartyebis gamoyenebiT 

1-Suqura lartya, 2-axlad dasxmuli duRabis zoli; 3-samarTi; 4-yuTi duRabiT;  
5-mza moWimva; 6-Sualeduri zolebi 

 
rulonis masalis dakrobis xarisxis asamaRleblad xdeba moWimvis 

mogruntva civi bitumis gruntiT (galRobili bitumis narevi navTTan). mza 
grunti 16...200C temperaturisas unda iyos Txevadi da erTgvarovani. 

adgilze moniSvnisa da gaSlis Semdeg rulonis masalas axveven da 
kvlav Slian mxolod 0,5...0,7 m sigrZeze. masalas ageben mastikiT gapoxil 
zedapirze da Slian xeliT Suidan kideebisken. Semdeg damgebi dgeba 
rulonis dawebebul boloze, agrZelebs rulonis gaSlas misi erTdrouli 
dawebebiT fuZeze. sasurvelia rulonis masalis dakroba winaswari 
moniSnuli xazebis gaswvriv. 

rulonis burulis dakroba iwyeba saxuravis yvelaze dabali 
adgilebidan. Siga wyalsadinaris Zabris Tavze akroben minaqsovilis tilos, 
Semdeg ZiriTadi rulonis masalebiT kraven Tassa da SenaRars oTx Sred; 
xdeba damatebiTi fenebis dakroba SeerTebis adgilebze, karnizebsa da 
frontonebze. Semdgom akroben pirvel Sres da mexuTe Sres Zabris Tassa da 
SenaRarSi, Semdeg meore Sres da a.S. 

samSriani rulonis xaliCis erTdrouli dakrobisas, saWiroa 
mxuravebis sami rgoli, xolo oTxSrianisaTvis - oTxi rgoli (nax. 12.5). 

 

 

 
nax. 12.5. samSriani (a) da oTxSriani (b) rulonuri xaliCis dakrobis sqemebi 

1,2,3-zolebi siganiT 330,670 da 1000 mm; 4-fenis sawyisi nawiburi;  
5,6,7-zolebi siganiT 250,500 da 750 mm 

 
xaliCis mowyobis procesSi rgolebi muSaoben 8...10 m intervaliT. 

mxuravebis TiToeuli rgoli unda iyos aRWurvili meqanizaciis saWiro 
saSualebebiT. 

rulonuri xaliCis dakrobis meqanizacia. burulis mowyobis 
samuSaoTa warmoebisaTvis iyeneben sxvadasxva meqanizmebs: rulonis 
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dasawebebel manqanebs, manqanebs mastikis dasatanad, rulonis gasaSlel - 
dasawebebel manqanebs (nax. 12.6). 

 

 

nax. 12.6. mastikis dasatani manqana 
1-milsadeni; 2-dgari; 3-tumbo; 4-avzi; 5-marTvis pulti; 6-frqvevana 

 

avzs aqvs ori ganyofileba - mastikis da dizelis sawvavis. mastikis 
ganyofilebaSi dayenebulia sami eleqtrogamaTbobeli, romlebic 
uzrunvelyofs temperaturis regulirebas da SenarCunebas 70...2000C 
farglebSi. dizelis sawvavi gankuTvnilia tumbos, milsadenis da 
frqvevanas gamorecxvisaTvis. 

 

 

 
nax. 12.7. rulonuri masalis gaSla da mitkepna 

1-CarCo; 2-satkepni; 3-mbiZgavi; 4-ruloni; 5-mastika 
 

rulonis masalis dakrobis Semdeg, maT tkepnian 100 kg masis sagoravis 
meSveobiT (nax. 12.7). miudgomel adgilebSi masalas tkepnian savarcxelaTi 
an xeliT. 

 

 

nax. 12.8. instrumentebi da inventari burulis samuSaoebisaTvis 
1-liTonis fiTxi; 2-sadgisi; 3-jagrisi mastikis dasatanad; 4-reziniani saxveti;  

5-mlesavis CaquCi; 6-kasri; 7-avzaki; 8-Termosi; 9-CamCa; 10-didi savarcxeli 
mastikisaTvis; 11-burulis dana; 12-makrateli rulonuri masalebis dasaWrelad 

 
burulis mowyobis samuSaoebisas  gamoiyeneba sxvadasxva instrumenti 

da inventari (nax.12.8). 
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12.3 burulebi dasaduRebeli masalebisgan 

dasaduRebeli masalebi gamoirCeva imiT, rom mastikis Sreebi, romelic 
saWiroa dasakrobad, maT zedapirze ukve dadebulia qarxnis pirobebSi. es 
saSualebas iZleva ramdenadme Semcirdes teqnologiuri operaciis 
raodenoba, romlebic ukavSirdeba bitumis mastikis momzadebas, 
transportirebas, miwodebasa da dagebas. yvelaze meti gavrceleba pova 
Semdegma dasaduRebelma masalebma: 

1) dasaduRebeli tipis bitum-polimeruli rulonis masala aralpobad 
fuZeze, rogoricaa: dneprofleqsi, minamasti, filizoli, izoelasti, 
rubituqsi. 

2) elastomerul rulonur masalebs (eloni, polikrovi, kromeli, 
krovleni, krovleloni) - ageben saxuravze erTi SriT. 

aseTi tipis burulis mowyobisaTvis iyeneben or xerxs: civi xerxi 
(cecxlis gareSe) da cxeli (cecxlis gamoyenebiT). 

civi xerxis gamoyenebisas, dagruntul fuZeze da rulonur masalis 
zedapirze daaqvT gamxsneli -uait-spirti an navTi 45...60 g/m2 odenobiT, rac 
iwvevs datanili mastikis gaTxelebas. am dros rulonis masalis dawebeba 
xorcieldeba uwyveti procesiT. 

cement-qviSis moWimva igrunteba bitum-navTis xsnariT (proporciiT 1:2). 
burulis qveda fenisTvis gaTvaliswinebuli dasaduRebeli masalebi 
iwmindeba mineraluri monayarisgan, xolo zeda fenebSi mxolod nawiburebs 
asufTaveben 100 mm siganeze. damrec saxuravebze xaliCas ageben specialuri 
danadgaris meSveobiT (nax. 12.9.), romelic saSualebas iZleva erTdroulad 
masalas waesvas saWiro raodenobis gamxsneli da Tan gaSalos ruloni. 

 

 

 
12.9. dasaduRebeli masalebis dawebeba civi xerxiT 

a-manqana masalebis dawebebisaTvis; b-dawebeba nemskavis saSualebiT. 
1-mimWeri satkepni; 2-ruloni; 3-lilvakebi rulonis zedapiris dasvelebisaTvis 

gamxsneliT; 4-gamxsnelis avzi; 5-satkepni; 6-nemskavi 
 

gamxsnelis datanis da rulonis masalis dawebebis Semdeg (intervaliT 
7...15 wT), fenis saboloo motkepnas axorcieleben 100 kg-iani satkepnis 
samjeradi gavliT. 

cxeli (cecxlis gamoyenebiT) xerxis arsi aris mastikis Sris dadnoba 
Txevad sawvavze, airze an eleqtroenergiaze momuSave agregatebis 
gamoyenebiT. cxeli xerxi gamoiyeneba mxolod im SemTxvevaSi, rodesac 
burulis fuZe aris uwvavi an Znelad wvadi. 

dasaduRebeli masalebis xarisxovani dakrobisaTvis saWiroa mastikis 
Sris gaxureba 140...1600C temperaturamde. 1600C-ze zemoT mastikis gaxureba 
gamoiwvevs masalebis aalebas, radgan yvela gamoyenebuli masala wvadia 
(cecxlsaSiSia). 
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nax. 12.10. dasaduRebeli masalebis dawebeba cxeli xerxiT 
a-mravalfunqcionaluri airis sanTura; b-erTfrqveviani; 1-satkepni;  

2-ruloni; 3-airis sanTurebi; 4-frqvevana 
 

rulonis burulis mowyobis teqnologia mastikis Sris gacxelebis 
meTodiT, mdgomareobs SemdegSi: adgilTan mizomil naWris bolos, airis 
sanTuras meSveobiT akroben fuZes 0,3...0,5 m sigrZeze. rulonis mikrobil 
boloze ayeneben sagorav-gamSlels (nax. 12.10). mastikis safar Sres axureben 
tiloebis Sexebis xazze. roca mastikis Sre iRebs denad konsistencias, 
airis sanTurisa da sagorav-gamSlelis erTdrouli gadanacvlebiT ruloni 
iSleba da igi ekroba mogruntul fuZeze an adre dagebul Sres. 

 
 

12.4. mastikis burulebi 

urulono burulebSi mastika Sedgeba bitumis Semkvrelis da boWkovani 
an Txlad daqucmacebuli Semvsebis narevisagan. mastikas daitanen fenebad 
(3-4 fena), xolo yovel Semdgom Sres - wina Sris gamoSrobis Semdeg. 
mastikis burulebi SeiZleba iyos aradaarmaturebuli an daarmaturebuli. 
daarmaturebisaTvis iyeneben minaqsovils, minatilos, daWril minaboWkos. 

mastikis burulis qveS fuZes warmoadgens betonis an rkinabetonis 
filebi, monoliTuri maTbunebeli, qviSa-cementis moWimva. 

mastikis burulis mowyobisas, romelic daarmaturebulia minabadiT an 
daWrili minaboWkoTi, armaturis fenebs Slian mastikis TiToeul SreSi 
(bolos garda) grZivi da ganivi 100 mm-iani nawiburebis gadafarviT. 

daWrili minaboWkoTi daarmaturebuli mastikis burulebisaTvis 
iyeneben pistolet-safrqvevs, romlis konstruqcia iTvaliswinebs minaboWkos 
daWras mocemul zomebad da zedapirze dadebis procesSi mis Serevas 
mastikasTan. 

mastikis burulis eqspluataciis xangrZlivobis gasazrdelad, mas 
Rebaven aluminis saRebaviT. safaris dasacavad rekomendebulia agreTve 
burulze qviSis an xreSis moyra. 

100 markiani cementis moWimvaze, polimeruli narevis 10%-iani xsnari 
funjiT daaqvT 0,1 mm-is sisqiT. mogruntvis fenis gaSrobis Semdeg (1 saaTSi) 
SeiZleba datanili iqnas burulis ZiriTadi fenebi (polimeruli narevis 3% 
xsnari). fenebis saerTo sisqe 1 mm. calkeuli Sris gaSrobis xangrZlivoba 
25 wT-s ar aRemateba. 

bitumis emulsiis dadeba SeiZleba mSral da notio horizontalur, 
vertikalur da daxril zedapirze. notio zedapirze dadebisas safaris 
adheziuri Tvisebebi ar mcirdeba. emulsiis SemadgenlobaSi aris wyali, 
amitom safaris formireba xdeba wylis aorTqlebisas. mSral amindSi es 



 137  

procesi mimdinareobs 3...6sT, wvimian da notio amindSi SeiZleba 18...24 sT-mde 
gagrZeldes. 

mastikis buruls aqvs dabali TviTRirebuleba da Sromatevadoba,  
Sromis maRali nayofiereba 

 

 

12.5. burulis elementebis dafarva foladis furclebiT 

Senobebis dasaxurad mSeneblobaSi iyeneben burulis Sav da 
moTuTiebul foladis furclebs. aseTi furclebis sisqe meryeobs 0,35...0,8 
mm-mde, zomebi ki 510X510 mm-dan 1250X2500 mm-mde masiT 3-6 kg. 

burulis safaris mosawyobad ZiriTadad iyeneben foladis furclebs 
zomiT 710X1420 mm da sisqiT 0,45, 0,5 da 0,55 mm. karnizis kidulebisaTvis 
iyeneben furclebs sisqiT 0,53 da 0,7 mm. samSeneblo moednebze foladis 
furclebi miewodeba Sekvris saxiT. SekvraSi 10-dan 24-mde furcelia, 
saerTo masiT 80 kg-mde. 

 

 

nax. 12.11. narimandiani SeerTebebi 
1-mwoliare erTmagi narimandis nawiburis gadaRunva; 2-furclebis SeerTeba 

erTmagi mwoliare narimandiT; 3-ormagi mwoliare narimandis nawiburis gadaRunva; 
4-furclebis SeerTeba ormagi mwoliare narimandiT; 5-erTmagi mdgari narimandis 

nawiburis gadaRunva; 6-furclebis SeerTeba erTmagi mdgari narimandiT;  
7-furclebSi  nawiburebis gadaRunva ormagi mdgari narimandisaTvis; 8-Sualeduri 
gadaRunva ormagi mdgari narimandisaTvis;  9-furclebis dasrulebuli SeerTeba 

ormagi mdgari narimandiT 
 
narimandi garegnulad aris mdgari da mwoli, SemWidroebis xarisxis 

mixedviT ki - erTmagi da ormagi (nax. 12.11). 
dawyobisa da erTmaneTTan SeerTebis win, mizanSewonilia furclebis 

mogruntva orive mxridan olifisa da surinjis nareviT, xolo burulis 
mowyobis Semdeg savaldebuloa 1...2-jeradi SeRebva zeTovani saRebaviT 
surinjis fuZeze. 

burulis furclebs aerTeben erTmaneTTan furclis mokle mxridan 
mwoliari narimandiT, grZeli mxridan ki _ mdgari narimandiT. 
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nax. 12.12. saxuravis rigiTi daxurva burulis foladiT 
a-rigiTi zolebis dalageba, b-Suros ganivi mimxroba kedelTan; g-kexis mdgari 

narimandi; d-rigiTi zolis frontaluri napiris damagreba; 1-suraTi rigiT zolSi; 
2,3 erTmagi mwoliare da mdgari narimandebi; 4-kexis mdgari narimandi;  

5-ficari; 6-Zelaki; 7-safarveli; 8-Casatanebeli Zelaki;  9-lursmani; 10-cement-qviSis 
duRabi; 11-frontaluri klameri; 12-burulis lursmani 

 
burulis mowyobisas mdgari narimandebi ewyoba qanobis mimarTulebiT 

da mwoliare - burulis kexis paralelurad, rac xels ar uSlis wylis 
Camosvlas saxuravidan (nax. 12.12). 

 
 

12.6. burulis konstruqciebi 

kramitis buruli sakmaod gamZlea, ar moiTxovs movlas, magram Zalian 
Sromatevadia, amitom maT iyeneben ZiriTadad individualuri sacxovrebeli 
saxlebis mSeneblobaSi. aseTi burulebi (keramikuli kiloebiani lenturi an 
daStampuli kramitisgan) ewyoba sxvenis saxuravze, romelsac aqvs 60...80% 
daqaneba. aseTi burulebis mzid elementebs warmoadgens nivnivebi da 
molartyva Zelakebisagan Zelakebs Soris manZili damokidebulia kramitis 
tipze - 310 da 330 mm. kramitis dagebas awarmoeben xeliT, rigebad 
karnizidan kexisken, TiToeul momdevno rigs awyoben kramitis siganis 
naxevarze gadafarviT. elementis konstruqciis mixedviT, maT awyoben 
mSralad an cement-kirqvis duRabze. 

kiloiani daStampuli kramiti (nax.12.13) sxva tipis kramitisgan 
gamoirCeva imiT, rom aqvs grZivi da ganivi nawiburebi. amiT miiRweva 
kramitis mWidro SeuRleba rogorc grZiv, aseve ganiv rigebSi. daxuruli 
narimandebis SeuRlebebi, romlebic warmoiqmneba kramitebis gadafarvisas, 
xels uSlis atmosferuli naleqebis - wvimisa da Tovlis SeRwevas. 

 
nax. 12.13. kiloebiani daStampuli kramitis burulis mowyoba 

a-kramitis dawyobis dawyeba; b-kramitis damagreba; 1-karnizis molartyva;    
2-nivnivas fexi; 3-kiloiani kramitis naxevari; 4-mTliani kramiti;  

5-molartyva; 6-lursmani; 7-mavTuli 
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kiloian daStampul kramits awyoben 60X60 mm-is kveTis Zelakebis 

molartyvaze da amagreben lursmnebiT an klamerebiT. 
liTonkramiti - burulis masala, romelic warmoadgens 0,5 mm sisqis 

foladis moTuTiebul furcels polimeruli safariT. furclebi SeiZleba 
iyos svadasxva feris: TeTri, ruxi, yviTeli, wiTeli, yavisferi, lurji, 
mwvane. furclebis gasaWrelad iyeneben burulis makratelsa da xerxs myari 
mWreli pirebiT. 

liTonkramitis furclebi dawyobisas mWidrod unda iyos dakrobili 
erTmaneTze. burulis qveS fuZes warmoadgens nivnivebi da molartyva. 
furclebs molartyvaze awyoben ise, rom furclis kide karnizidan gareT 
minimum 40 mm-ze gadiodes. nakeTobis kompleqtSi Sedis SenaRaris, kexisa da 
karnizis elementebi. maTi qveda furclebze da saerTod rigiTi furclebis 
erTmaneTTan damagreba xdeba mamWidroebeli sayeluriani TviTxraxnadi 
WanWikebiT an TviTmWreli SurupebiT. 

burulebi spilenZis furclebisagan. burulebis mosawyobad agreTve 
iyeneben spilenZis furclebs an spilenZis rulonebs. spilenZis furclebis 
zomebia: 60X1200 mm, 1250X1800 mm; 1900X2500 mm da 2600X3000 mm. rulonis sigane 
- 1200...1500 mm. masalis sisqe 0,5...1,0 mm-mde meryeobs. spilenZis masaliT 
xuraven 16%-dan 45%-mde qanobian saxuravebs. aseTi burulebi ar saWiroebs 
movlas eqspluataciis periodSi. misi mTavari naklovanebaa  mcire winaRoba 
meqanikuri datvirTvebis mimarT. spilenZis burulis mowyobis teqnologia 
analogiuria Cveulebrivi furclovani foladis burulis dagebis 
teqnologiisa, mxolod aq unda iyos gamoyenebuli spilenZis lursmani, 
tabikura da kauWi. fuZes warmoadgens mTliani molartyva ficrebiT an 
hidrofobuli mravalSriani faneriT. molartyvaze aWedeben lursmnebiT 
rulonur hidrosaizolacio masalas, Semdeg ki ageben spilenZis buruls. 

 
 

12.7. xarisxis kontroli 

burulis samuSaoebis miReba xorcieldeba rogorc samuSaoebis 
Susrulebis procesSi (Sualeduri miReba), aseve misi dasrulebis Semdeg. 
Sualeduri miRebis dros amowmeben samuSaoebis xarisxs, burulis 
Sesrulebuli calkeuli konstruqciuli Sreebis da maTTvis gamoyenebuli 
masalebis proeqtis moTxovnebTan Sesabamisobas. adgenen miRebis aqtebs 
farul samuSaoebze dasrulebuli calkeuli procesis mixedviT. 

fuZis mowyobisas mizanSewonilia sistematurad Semowmdes 
gamoyenebuli masalebis xarisxi. gansakuTrebuli yuraRdeba unda mieqces 
Siga wyalsadinaris Zabris dayenebas, kidulebis mopirkeTebas, qanobebis 
dacvas. fuZe iTvleba gamosadegad simyarisa da simtkicis mixedviT, Tu is 
siarulis dros ar mtvriandeba da ar CaiWyliteba. Tu zedapiri ar 
pasuxobs am moTxovnebs, mas asworeben moWimviT. 

rulonis burulis saboloo miRebis dros amowmeben burulis xaliCis 
Sreebis mowyobis siswores, momijnave SreebSi tilos mikrobis simWidroves 
parapetebTan, saxuravis SverilebTan SeerTebis adgilebis swor 
Sesrulebas. dakrobis xarisxs amowmeben erTi fenis nimuSis meorisgan neli 
mowyvetiT; mowyveta unda moxdes rulonis masalaze. rulonis xaliCis 
dakrobili Sreebis zedapiri swori unda iyos CaRunvis da sahaero 
tomrebis gareSe. 
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12.8. Sromis usafrTxoebis dacva burulis samuSaoebis  

warmoebisas 

burulis samuSaoebi simaRleze sruldeba, amitom, saxuravis 
simaRlidan momuSaveTa, masalebisa da instrumentebis Camovardnis Tavidan 
asacileblad (roca ar aris saparapeto gisosi) saWiroa 1 m simaRlis 
droebiTi, mtkice ficrebiani Semofargvla. saxuravebis didi qanobebiT 
daxurvisa da saxuravis napirebze muSaobisas, nebismieri qanobis pirobebSi 
mxuravs unda ecvas arasriala fexsacmeli da magari damcavi qamriT 
damagrdes nagebobis mdgrad nawilze. savaldebuloa gamoyenebul iqnes 
gadasatani sabijeblebi safexurebad daWedili ZelakebiT. aseTi 
sabijeblebi saimedod unda damagrdes daxril zedapirze daZvris 
sawinaaRmdegod. 

sakidi Rarebis dayenebisas mxuravebma unda isargeblon Sverili 
xaraCoebiT an imuSaon sakidelebidan, romlebic winaswar sartylisa da 
bagiris saSualebiT saimedodaa damagrebuli Senobis an nagebobis 
nawilebze. 

saxuravebis rulonuri masalebiT mowyobisa da mastikebis xarSvisas 
saWiroa gansakuTrebuli sifrTxilis dacva cxeli  SemkvreliT (mastikiT) 
sidamwvris Tavidan asacileblad. mastikis saxarSi qvabebi unda daidgas 
amisaTvis specialurad gamoyofil da Semofarglul moednebze, uaxloesi 
Senobidan 25 metrze meti manZilis dacilebiT, nedleulisa da saTbobis 
maragi unda mdebareobdes qvabidan aranakleb 5 m manZilze. 

yvela gasasvleli da sabijela, romlebiTac warmoebs mastikis mitana, 
agreTve samuSao adgilebi, aRWurviloba, meqanizmebi instrumentebi da sxv., 
saWiroa uSualod muSaobis win Semowmdes da guldasmiT gaiwmindos 
mastikis, betonis, duRabis, nagvis da talaxis narCenebisgan, xolo 
zamTarSi, amis garda _ Tovlisa da minayinisgan. mastikis mimtan muSas unda 
ecvas mWidro qsovilis xelTaTmani, specialuri kostiumi da fexsacmeli. 

avzebi, kasrebi da bidonebi, romlebiTac xdeba masalebis 
transportireba da inaxeba benzini, navTi, mastika da emulsia unda iyos 
mWidrod daxuruli. lipyinulis, xSiri nislianobis, 6 da metbalianobis 
qaris dros, kokispiruli wvimis an Zlieri Tovlisas burulis samuSaoTa 
warmoeba ar daiSveba. 

I donis muSa asrulebs: 
cxeli, civi da sxva saxis mastikis Sris datanas funjiT. xis fuZis 

mofiTxvnas mastikiT. cxeli mastikis moxarSvas, rulonis gaSlas da 
daxvevas, rulonze miyrili masalisgan gawmendas. mza rulonis saxuravze 
damcavi Sris dayras da gasworebas. rulonis dagebis Semdeg datkepnas 
sagoravebis saSualebiT. 

II donis muSa asrulebs: 
burulis saxuravze biTumis mastikis Sreebis fenebis datanas, burulis 

mastikis minatiloTi  da minablokiT daarmaturebas. burulis talRovani 
furclebis da kramitis dagebas. liTonis burulis SeRebvas, sxvadasxva 
saxis gruntis momzadebas. filovani dasaTbuneblebis dawyobas. rulonuri 
masalebis dawebebas mastikiT. burulis SeRebva aluminis saRebaviT. 
burulis dasagebi konstruqciebis mowyoba. 

III donis muSa asrulebs: 
liTonis furclebiT burulis dagebas, brtyeli saxuravis dagebas, 

Siga wyalsarini Zabris dayenebas, ZabrTan damatebiTi fenebis da liTonis 
winsafaris mowyobas. rulonis dagebas rulonis dasagebi manqanebiT. 
mastikis datanas rulonis dasaSlel-dasawebebeli manqanebiT. 
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dasaduRebeli rulonis masalebiT mowyobas civi da cxeli xerxis 
gamoyenebiT. foladis furclebis dagebas da narimandis mowyobas. kramitis 
saxuravis mowyobas. 

monawileobas Rebulobs Sesrulebuli samuSaos xarisxis SemowmebaSi. 
 

 

magaliTi XII.1  

saxuravis samuSaoebi 

Tema: burulis mowyoba talRovani filebisagan. 
 

mosawyobia Senobis (gegmaSi zomebiT 0.540.12 ×  m) saxuravi brtyeli 

talRovani filebiT. saxuravi orqanobiania, daxris kuTxiT 030=α . filebis 

zomebia 400400×  mm. 
ganisazRvros brigadis Semadgenloba da saxuravis samuSaoebis fronti 

monazomebze. samuSaoTa Sesrulebis vadaa 6 dRe. samuSaoebi vawarmooT erT cvlad. 

 

amoxsna: 

vsazRvravT filebis horizontaluri rigebis raodenobas saxuravis cal 
mxares. filebis urTierTgadafarvis zolis sigane miviRoT 60 mm (nax. 1). 

 

 
 

nax.12.1. filebis ganlageba: 
a) gegmaze, b) WrilSi 

 
 
saxuravis sigrZe: 

93.6
30cos2
0.12

0 ==l  m. 

filebis rigebis raodenoba: 

204.20
60400

6930
≈=

−
=N  (nax. 1, b). 
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nax.12.2. saxuravis cali mxaris monazomebad dayofa 

 
saxuravis cal mxares monazomebis raodenobas vsazRvravT im pirobidan, rom 

monazomis sigane ar aRematebodes filebis 4 horizontalur rigs: 
 

5
4
20

==m  monazomi. 

saxuravis cali mxaris monazomebad dayofis sqema mocemuli me-2 naxazze. 
mTel saxuravze monazomebis ricxvia  10. 4 – rigiani erTi monazomis farTobi 

tolia 4,73544)06.04.0( =⋅⋅− m2. 

monazomze muSaobs mxuravTa erTi rgoli. saxuravis mowyobis saerTo 
Sromatevadoba tolia 

4.210.54293.62.0 =⋅⋅⋅=W  kaccvla, 

sadac 0.2 aris drois norma mocemul samuSaoze. mSeneblobis mocemuli 
xangrZlivobidan gamomdinare muSaTa raodenoba toli iqneba  

 

46.3
6

4.21
≈==n kaci. 

viRebT mxuravTa or rgols. TiToeuli rgolis SemadgenlobaSi Sedian: III 
Tanrigis mxuravi – erTi kaci da II Tanrigis  - erTi kaci. 

samuSaoTa saSualo Sromatevadoba monazomze tolia: 

14.2
10

4.21
1 ==W  kaccvla. 

erTi rgolis muSaobis xangrZlivobas erT monazomze viRebT erTi cvlis 

tolad (vvaraudobT ra samuSaoTa Sesrulebas %71001
2
14.2

=⋅⎟
⎠
⎞

⎜
⎝
⎛ − -is gadaWarbebiT). 

maSin samuSaoTa saerTo xangrZlivoba saxuravis mowyobaze, romelsac asrulebs 
mxuravTa 2 rgoli (maT Soris 0.5 cvlis toil intervalis mxedvelobaSi miRebiT) 
toli iqneba 

65.5
2
1015.0 ≈=
⋅

+=T  dRe,  

 
erTcvliani samuSaos SemTxvevisaTvis. 
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Tavi XIII. mobaTqaSebis samuSaoebi 
 

13.1. baTqaSis daniSnuleba da misi saxeobebi 

baTqaSis daniSnuleba. baTqaSi aris Senoba-nagebobaTa sxvadasxva 
konstruqciebis (kedlebi, tixrebi, gadaxurvebi, svetebi da sxv.) 
mopirkeTebis fena, romelic Sesrulebulia gamyarebuli narevisagan 
(sabaTqaSe narevi) da asworebs am zedapirebs an aniWebs maT gansazRvrul 
formas da faqturas, xolo zogierT SemTxvevaSi - specialur Tvisebebsac. 

samSeneblo konstruqciebis mopirkeTebisaTvis iyeneben mobaTqaSebis 
sxvadasxva saxeobebs, Senoba-nagebobaTa daniSnulebis, konstruqciebis 
masalis da mopirkeTebuli zedapiris mimarT wayenebuli moTxovnebis 
mixedviT. 

baTqaSis daniSnuleba. daniSnulebis mixedviT asxvaveben sanitarul-
teqnikuri, damcav-konstruqciuli da dekoratiuli daniSnulebis 
mobaTqaSebas. 

mobaTqaSebis sanitarul-teqnikuri daniSnulebaa Senobis ZiriTadi 
konstruqciebis swori da gluvi zedapirebis miReba. 

Senoba-nagebobaTa Semomfarglavi da mzidi konstruqciebis 
mobaTqaSebis damcav-konstruqciuli daniSnulebaa konstruqciebis dacva 
damzianebeli atmosferuli zemoqmedebisa da sinestisagan; Tbogadacemis 
winaaRmdegobis amaRleba; bgeragamtarobis Semcireba; qimiuri nivTierebebis 
zemoqmedebisagan dacva. 

mobaTqaSebis dekoratiuli daniSnulebaa dasamuSavebeli 
zedapirebisaTvis mxatvruli Tvisebebis miniWeba.  

mobaTqaSebis saxeobebi Sesrulebis xerxis mixedviT. mobaTqaSebis 
yvela saxeoba SeiZleba davyoT or jgufad:MmonoliTuri (sveli) 
mobaTqaSeba da mSrali mobaTqaSeba. 

monoliTuri mobaTqaSeba iqmneba dasamuSavebel zedapirze duRabis 
dataniT; mSrali - dasamuSavebeli zedapirebis calkeuli furclebiT 
mopirkeTebiT, romlebic mzaddeba qarxnuli wesiT. 

monoliTuri mobaTqaSebis upiratesobebia: mosabaTqaSebel zedapirTan 
sruli kavSiri, ris gamoc ifareba zedapiris napralebi, RreCoebi; 
uzrunvelyofilia unakeroba; Cndeba zedapirisaTvis nebismieri formis 
micemis saSualeba; misi gamoyeneba SeiZleba tenian saTavsebSic. 

mSrali mobaTqaSeba (sabaTqaSe furclebisa da filebisagan). mSrali 
mobaTqaSeba gamoiyeneba SenobaTa mxolod Siga mopirkeTebisaTvis, mSrali 
da normalurad teniani reJimis saTavsebSi. 

monoliTuri mobaTqaSebis saxeebi Sesrulebis xarisxis mixedviT. 
monoliTur mobaTqaSebas asruleben nasxuris, gruntis erTi an ramdenime 
da nafaris fenebis dadebiT (dataniT). nasxuris fenis sisqe miiReba ara 
umetes 9 mm _ xis zedapirebze da ara umetesi 5 mm - qvis, aguris, betonis 
zedapirebze. gruntis TiToeuli fenis sisqe – ara umetesi 7 mm - kiris da 
kir-TabaSiris duRabebisaTvis da 5 mm - cementis duRabebisaTvis. nafari 
fenis sisqe – ara umetesi 2 mm. 

monoliTuri mobaTqaSeba sami saxisaa: ubralo - minaqrevis saerTo 
sisqiT 12 mm-mde; gaumjobesebuli - minaqrevis sisqiT ara umetesi 15 mm; 
maRalxarisxovani - minaqrevis sisqiT 20 mm-mde. 

ubralo mobaTqaSeba Sedgeba 2 fenisagan: nasxuris da gruntisagan 
(gruntis fenas asworeben farikaTi) da sruldeba dasartyvisa da samarTiT 
Semowmebis gareSe. nafari fena ar daaqvT, aramed waglesen gruntis 
zedapirze. ubralo mobaTqaSebas asruleben sacxovrebeli da 
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sazogadoebrivi daniSnulebis Senobebis sardafisa da sxvenis saTavsebSi, 
arakapitalur SenobebSi, sasawyobe da arasacxovrebel saTavsebSi, 
romlebSic ar aris zedapirebis guldasmiTi damuSavebis aucilebloba. 

gaumjobesebuli mobaTqaSeba Sedgeba sami fenisagan - nasxuri, grunti 
da nafari. mobaTqaSebis Sesrulebis sizustes amowmeben samarTiT. nafar 
fenas waglesen xis an qeCis saxexelaTi. gaumjobesebuli mobaTqaSeba 
gamoiyeneba sacxovrebeli da sazogadoebrivi daniSnulebis SenobebSi 
(skolebi, saavadmyofoebi, sabavSvo baRebi da sxv.), agreTve - samrewvelo 
SenobebSi, amaRlebuli klasis Senobebis damxmare saTavsebSi, SenobaTa 
fasadebze - specialuri arqiteqturuli gaformebis gareSe. 

maRalxarisxovani mobaTqaSeba Sedgeba nasxuris, gruntis ramdenime 
fenis da nafarisagan. mas iyeneben im SenobebSi, romelTa mopirkeTebas 
waeyeneba maRali moTxovnebi (Teatrebi, muzeumebi, sastumroebi da sxv.). am 
mobaTqaSebas asruleben zedapirebis winaswari dasartyviT da Suqurebis 
mowyobiT. 

 
 

13.2. masalebi sabaTqaSe samuSaoebisaTvis 

samSeneblo duRabi xelovnuri qvis masalaa, romelic miiReba 
racionalurad SerCeuli Semkvrelis, wvrili Semvsebis, wylisa da 
specialuri danamatebis narevis gamagrebiT. gamagrebamde, mas duRabis 
narevs uwodeben. 

mSeneblobaze gamoiyeneba duRabis mravali saxeoba, romlebic 
klasificirdeba Semdegi ZiriTadi maxasiaTelebis: moculobiTi masis, 
gamoyenebuli Semkvrelis da fizikur-meqanikuri Tvisebebis mixedviT. 

moculobiTi masis mixedviT samSeneblo duRabs gamagrebul 
mdgomareobaSi yofen mZime da msubuq duRabebad. mZime duRabis moculobiTi 
masa aRemateba 1500 kg/m3-s. mas amzadeben mZime kvarciani qviSis an sxva 
wvrili Semvsebis gamoyenebiT. msubuqi duRabis moculobiTi masa 1500 kg/m3-
ze naklebia. Semvsebad iyeneben forovani masalebis (pemza, tufi, vulkanuri 
wida, keramziti da sxv.) qviSebs. 

Semkvrelis saxis mixedviT asxvaveben: cementis, kiris, TabaSiris da 
sxva duRabebs. 

martivi duRabisagan gansxvavebiT (erT Semkvrelze), xSir SemTxvevaSi, 
teqnikuri an ekonomikuri mosazrebiT, iyeneben Sereul  (rTul) duRabebs 
(cement-kiris, cement-Tixis, kir-TabaSiris da sxv.). 

daniSnulebis mixedviT samSeneblo duRabi sxvadasxva saxisaa: 
sakalatozo, gamosayvani - baTqaSebisaTvis, arqiteqturuli detalebis 
dasamzadeblad, dekoratiuli Sris dasatanad; gamoxatuli an specialuri 
TvisebebiT. maT miekuTvneba: akustikuri, rentgen-damcavi, bgerasaizolacio, 
wyaluJonadi da sxva daniSnulebis duRabebi. 

fizikur-meqanikuri Tvisebebis mixedviT duRabi klasificirdeba ori 
mniSvnelovani maCveneblis: simtkicisa da yinvamedegobis mixedviT. 

simtkicis mixedviT kumSvisas (kg/sm2) samSeneblo duRabi iyofa cxra 
markad: 4,10,25,50,75,100,150,200 da 300. 

martivi duRabis Sedgenilobas aRniSnaven ricxvTa SefardebiT, mag. 1:4 
niSnavs, rom duRabis SemadgenlobaSi 1 nawil Semkvrelze (masiT an 
moculobiT) modis 4 nawili wvrili Semvsebi. rTuli duRabis Sedgeniloba 
aRiniSneba sami cifriT, magaliTad, 1:0,4:4 (cementi:kiri:qviSa). 
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samSeneblo duRabis ZiriTadi Tvisebebia: Zvradoba, 
advilCawyobadobisa da wyalSekavebis unari, xolo gamagrebuli duRabisa - 
simtkice, wyalSeuRwevadoba da yinvamedegoba. 

Sekvris siCqaris mixedviT sabaTqaSe duRabebi iyofa swrafmyarebad 
(duRabebi TabaSiris danamatiT, gaji) da nelmyarebad (Cveulebrivi - kiris) 
duRabebad. 

Semkvrelis fardobiTi Semcvelobis mixedviT duRabi SeiZleba iyos 
msuqani an mWle. msuqani duRabi Seicavs didi raodenobiT Semkvrels. mas 
axasiaTebs mniSvnelovani Sekleba gamyarebisas, rac iwvevs bzarebis 
warmoqmnas. 

duRabis Semvsebebs ganekuTvneba qviSa, widis, pemzisa da RorRis 
fxvnili, sxva masalebi. qviSa gamoiyeneba marcvlebis zomiT 0,3÷ 5 mm. 
dauSvebelia qviSaSi Tixis nawilakebis Semcveloba 5%-ze meti odenobiT. 
qviSis simkvrive 1,5÷ 1,7 t/m3 Seadgens. 

duRabis danamatebi SeiZleba daiyos sam ZiriTad jgufad: 
mineraluri da organuli danamatebi - wida, pemza, diatomiti, 

gamomwvari Tixa da sxv. qimiuri danamatebi cementis duRabs aniWebs 
wyalgaumtarobis da sxva damcav Tvisebebs. aseT danamats ganekuTvneba 
Txevadi mina. maplastificirebel danamatebs ganekuTvneba sulfitur-
spirtuli barda, sapon-nafti da sxv. isini amaRleben duRabis 
plastikurobas, advilCawyobadobas, yinvamedegobas da cementis xarjis 
Semcirebis saSualebas iZlevian. cementis duRabebSi iyeneben agreTve Tixas 
da kirs. 

 

 

13.3. samSeneblo gaji (TixaTabaSiri) 

samSeneblo gaji miiReba Tixovani nawilakebiT mdidari TabaSiris 
qvis gamowviT 160-2500C temperaturaze da misi Semdgomi dafqviT. am narevSi, 
Tixisa da TabaSiris garda, mcire raodenobiT Sedis kirqva da kaJmiwa. 

Sekvris procesi iwyeba 3-5 wT-Si da mTavrdeba 30-35 wT-Si. mas iyeneben 
kedlebis wyobaSi da Siga zedapirebis mobaTqaSebisaTvis. tenian garemoSi 
gajis duRabi ar gamoiyeneba. 

 
 

13.4. duRabebis rekomendebuli Semadgenlobebi 

 Cveulebrivi duRabebis rekomendebuli Sedgenilobebi. sabaTqaSe 
duRabebisaTvis, mosabaTqaSebeli zedapirebis saxeobis mxedvelobaSi 
miRebiT, mizanSewonilia Semdegi Semkvreli nivTierebebis gamoyeneba (cxr. 
13.1). 

duRabebi dekoratiuli baTqaSisaTvis. mopirkeTebis saxeobis 
mixedviT iyeneben feradi kir-qviSis, terazitis, qvis dekoratiul duRabebs, 
agreTve polimercements da sxv. 

feradi kir-qviSis duRabebi. ferad kir-qviSis duRabs amzadeben 
Semdegnairad: duRabsarevSi asxamen kiris Txevad coms da yrian cements, 
arevis (1-2 wT) Semdeg, duRabsarevSi yrian qviSas da duRabs ureven 3 wuTis 
ganmavlobaSi. Semdeg duRabSi SehyavT SemRebi masala, romelic pigmentisa 
da saRebavsaxexSi gadaxexili kiris nawilisagan Sedgeba. 
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cxrili 13.1 
 

Semkvreli nivTierebebi sabaTqaSe duRabebisaTvis 
 

mosabaTqaSebeli konstruqcia 
mosabaTqaSebeli 

zedapiri 
rekomendebuli 

Semkvreli masalebi 

gare kedlebi, zeZirkvlebi, 
karnizebi da sxv. romlebic 
eqvemdebareba sistemur da-
tenianebas 

qvis da betonis 

pucolanuri 
portlandcementi, 
widaportlandcementi, 
portlandcementi 
markiT: 300, 400 

Siga kedlebi, gadaxurvebi, 
tixrebi _ saTavsebSi far-
dobiTi tenianobiT 60%-ze 
meti 

qvis da betonis 

kiri, kir-widovani da 
sxva adgilobrivi masa-
lebi, portlandcementi 
markiT 300 

Siga kedlebi, romlebic ar 
eqvemdebareba sistematur 
datenianebas 

xis da TabaSiris 
kiris narevi TabaSir-

Tan, TixasTan, gajTan 

Siga kedlebi, tixrebi, 
gadaxurvebi _ saTavsebSi 
haeris tenianobiT 60%-mde 
 

qvis da betonis 
kiri, kiri TabaSiris 

danamatiT, portlandce-
menti markiT 300, gaji 

 
terazitis duRabebi. terazituli duRabebisaTvis qarxnuli wesiT 

amzadeben mSral ferad narevs, romelic warmoadgens naxevarfabrikats da 
Sedgeba Semkvreli masalis, Sesabamisad SerCeuli Semvsebisa da 
pigmentebisagan. fasadebis mobaTqaSebisas mSrali narevisgan amzadeben 
duRabs duRabsarevebSi (misi wyalTan aduRabebiT) da ureven saWiro 
konsistenciis erTgvarovani masis miRebamde. 

duRabebi qviani mobaTqaSebisaTvis. qviani mobaTqaSebisaTvis duRabebs 
amzadeben Semdegnairad: TeTr an Cveulebriv cements ureven pigmentebTan 
erTad xeliT an narevs atareben badeSi ujredis zomiT 0,2-0,3 mm); 
dekoratiul mTis jiSebs fqvaven specialur danadgarebSi da axarisxeben 
cxavSi 2 xarisxad: 0,6-2,5 mm da 2,5-5 mm; kiris coms azaveben wyliT; masalebi 
SeaqvT duRabsarevSi da ureven 5 wT-is ganmavlobaSi. 

polimercementis Sedgeniloba. fasadebis da interierebis feradi 
dekoratiuli mopirkeTebisaTvis iyeneben duRabebs sxvadasxva fxvnilebis 
(graniti, mina, keramikuli, naxSiri, plastmasi da sxv.) zomiT 2-5 mm - 
webovani polimercementis Semadgenlobaze (gare mopirkeTebisaTvis) da 
wyal-emulsiur saRebavze (interierebis mosapirkeTeblad). 

qvemoT motanilia polimercementis Sedgeniloba (nawilebSi masis 
mixedviT: 

portlandcementi B-30 - 1 nawili 
qviSa - 5 nawili 
polivinilacetaturi homopolimeruli dispersia - 0,25 nawili. 
wyali - saWiro konsistenciis mixedviT. 
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13.5. sabaTqaSe samuSaoebis warmoebisas gamoyenebuli  
instrumentebi, meqanizmebi da xaraCoebi 

sabaTqaSe samuSaoebis warmoebisas gamoyenebuli xelis instrumentebi 
naCvenebia 13.1 nax-ze. 

 
 

 
 

nax. 13.1. xelis instrumenti sabaTqaSe samuSaoebisaTvis 
1. funji; 2. samarTi; 3. gare kuTxis samarTi; 4. yulfis samarTi;   

5. saxexela; 6. farika; 7. qafCa (sabaTqaSe niCabi); 8. sabaTqaSe cicxvi;                
9. aqandazi; 10. TefSisebri farika; 11. naxevarsaxexela; 12. sagluvi 

 
mobaTqaSebis kompleqsur-meqanizebul process asruleben sabaTqaSe 

sadgurebis gamoyenebiT (nax. 13.2), milgayvanilobis kompleqtiT da 
kompresoriT, romelic saWiroa dasamuSavebeli zedapirebis WuWyisagan 
gawmendisa da maTze saqSenebis saSualebiT wnevis qveS duRabis dasatanad 
(nax. 13.3). 

 

 
 

nax. 13.2. sabaTqaSe sadguri 
1. duRabsarevi; 2. madozirebeli avzi; 3. samarTi pulti; 4. kompresori;      

5. duRabtumbo; 6. Sualeduri bunkeri; 7. avtomisabmelis moedani; 8. mimRebi bunkeri 



 148  

 
 

nax. 13.3. saqSenebi sabaTqaSe duRabis dasatanad 
a) ukompresoro; b, g) pnevmatikuri, haeris centraluri da wriuli miwodebiT. 

1. moxsnadi buniki; 2. saqSenis korpusi 
 
 

 

           
 

 
nax. 13.4. ficarnagebi da koSkurebi sabaTqaSe samuSaoebis warmoebisaTvis 

a) – orsimaRliani sakeci magida; b) - universaluri xaraCo; g) - kibe-pwkala;  
d) - universaluri magida; e) - TviTamwevi sakidela,  

v) gadaadgilebadi danadgari  
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nax. 13.5. milovani uWanWiko xaraCoebi 
 
sabaTqaSe samuSaoebze gamoyenebuli ficarnagebi naCvenebia 13.4 nax-ze, 

xolo xaraCoebi _ 13.5 nax-ze. 
 
 

13.6. zedapirebis momzadeba mobaTqaSebisaTvis 

aguris zedapirebis momzadeba mobaTqaSebisaTvis. aguris 
zedapirebis sabaTqaSed momzadebisas saWiroa Semdegi procesebis 
Sesruleba: aguris wyobis nakerebis amoReba (gaRrmaveba); zedapiris 
mokeWvna; zedapiris gawmenda. 

aguris wyobis rigebs Soris nakerebs aRrmaveben (10-15 mm siRrmeze) 
baTqaSis duRabis kedelTan SeWidebis gasaumjobeseblad. nakerebis 
gaRrmaveba sruldeba RojiT. 

zedapirebis mokeWvna (nakawris siRrmiT 2-3 mm) SeiZleba Sesruldes 
ormxriv wawvetebuli CaquCiT, buCardiT, najaxiT, RojiT. zedapiris 
farTobis 1 kvm-ze nakawrebis raodenoba unda iyos daaxloebiT 1000. 

zedapiris gawmenda xdeba Semdegi TanamimdevrobiT: jer liTonis 
safxekelaTi zedapiridan moaSoreben duRabis naSxefebs, Semdeg  zedapirs 
gawmenden liTonis jagrisiT. 

aguris zedapirebis momzadebisas, Sromis usafrTxoebis mizniT, 
gamoiyeneba damcavi saTvaleebi da xelTaTmanebi (sabuxari). 

liTonis zedapirebis momzadeba mobaTqaSebisaTvis. 
mobaTqaSebisaTvis liTonis zedapirebis momzadeba moicavs Semdeg 
operaciebs: zedapiris gawmenda Jangis, danaduRarisa da WuWyisagan; 
zedapiridan Jangis moSoreba benziniT; liTonis badis daWimva; boloebSi 
badis damagreba zedapirze; pirveli minafrqvevis datana. 

pirveli operacia sruldeba liTonis jagrisiT zemodan qvemoT. 
zedapiridan Jangs aSoreben funjiT, benzinis gamoyenebiT, aseve zemodan 
qvemoT. am operaciis Sesrulebisas saWiroa, garda usafrTxoebis teqnikisa, 
saxanaZro usafrTxoebis teqnikis dacvac. 

liTonis badis daWimvisas gamoiyeneba liTonis bade ujredis zomebiT 
3X3 sm da wkirebi. operacia sruldeba Semdegi TanamimdevrobiT: liTonis 
zedapiris gazomva (sigrZisa da siganis dadgena); liTonis saWreli 
makratliT saWiro zomebis badis daWra; liTonis zedapirze wkirebis 
miduReba (Reroebis simaRle baTqaSis fenis sisqis toli unda iyos). 
Reroebi duRdeba zedapiris oTxive kuTxeSi da Sualedur adgilebze; 
gamzadebuli bade mWidrod moiWimeba aRniSnul Reroebze, dawyebuli zeda 
Reroebidan. 
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bades zedapirze daamagreben TabaSiris duRabiT. operacia sruldeba 
Semdegi TanamimdevrobiT: TabaSiris duRabis momzadeba rezinis jamSi; 
zedapirze badis wiboebis damagreba duRabiT (wiboebze duRabis miyriT). 

pirveli minafrqvevis datana bades aniWebs saWiro sixistes da 
uzrunvelyofs baTqaSis momdevno fenis xarisxovan SeWidebas. 

betonis zedapirebis momzadeba mobaTqaSebisaTvis. betonis 
zedapiris mobaTqaSebisaTvis momzadebisas saWiroa Sesruldes Semdegi 
teqnologiuri operaciebi: betonis minaduRebis (Tia) moWra (mongreva); 
zedapiris mokeWvna; zedapiris gawmenda; betonisa da rkinabetonis 
konstruqciul elementebs Soris nakerebis amovseba; araerTgvarovan 
zedapirebs Soris nakerebis amovseba. 

mcire zedapirebs mobaTqaSebisaTvis amzadeben xelis instrumentebiT, 
xolo samuSaoTa didi moculobis SemTxvevaSi - eleqtro da pnevmatikuri 
instrumentebiT. 

xelis instrumentebidan gamoiyeneba: najaxi an Roji (betonis 
minaduRis mosaWrelad); ormxrivi CaquCi, najaxi, buCarda (zedapiris 
mokeWvnisaTvis); xelis safxeki, liTonis jagrisi (zedapiris gawmendisaTvis). 
meqanizebuli instrumentebidan gamoiyeneba: eleqtro- sangrevi CaquCi 
(mokeWvnisaTvis); qviSaWavluri aparati, saxexi manqana, eleqtroburRi 
(zedapiris gasawmendad). 

zedapirebis dasartyva (gamoyvana) niSnulebisa da Suqurebis 
mowyobiT. imisaTvis, rom datanili baTqaSi iyos mkacrad vertikaluri an 
horizontaluri, warmoebs zedapirebis winaswari dasartyva da SuqurebiT 
da markebiT mosworeba (nax. 13.6). 

 

 
 

nax. 13.6. SveuliT kedlebis gamoyvanis sqema 
1-12. lursmnebi; 13. Suqura kiris duRabisagan; 14. samarTi; 15. TabaSiris markebi 

(niSnulebi) 
 

sabaTqaSe nafaris sisqes sazRvraven zedapiris dasartyviT. 
Tavdapirvelad sartyaven kedlebsa da Wers TamasebiT, Wimaven ra maT yovel 
1,5 m-ze. Semdeg dasartyuli zedapiris kuTxeebSi awyoben markebs - mcire 
zomis sayrden moednebs TabaSiris duRabisagan, romelTa zeda sibrtye 
sazRvravs baTqaSis sisqes. winaswar, Tu aris amis SesaZlebloba, kuTxeebsa 
da centrSi aWedeben lursmnebs iseTnairad, rom maTi qudi iyos momavali 
baTqaSis zedapiris sibrtyeSi. magram imis gamo, rom lursmnebis Tavebze 
samarTis ganlageba mouxerxebelia, maTze awyoben TabaSiris markebs, zomiT 
5X5 sm. 

maRalxarisxovani mobaTqaSebis Sesasruleblad, rogorc wesi, awyoben 
Suqurebs. Suqurebi SeiZleba iyos kiris duRabisagan, TabaSirovani an 
inventaruli. kiris an TabaSiris duRabiT Suqurebs awyoben Semdegnairad: 
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winaswar mowyobili markebis zedapirze adeben xis Zelaks (samarTs). Semdeg 
sivrces kedlis zedapirsa da samarTs Soris avseben kiris (an TabaSiris) 
duRabiT. duRabis Sekvris Semdeg samarTs moaSoreben. Sedegad Rebuloben 
gamyarebuli duRabis zolebs, romlebic sazRvravs dasartyul zedapirs. 

foladis inventarul Suqurebs amzadeben kuTxovanebisagan, xolo xis 
Suqurebs – Zelakebisagan. foladis Suqurebis damagreba kedelze warmoebs 
sarWebiT, xolo xis Suqurebisa - lursmnebiT. 

 
 
 

13.7. zedapirebis mobaTqaSeba 

duRabis miwodeba samuSaoTa warmoebis adgilamde da misi datana 
momzadebul zedapirze duRabtumboebis gamoyenebiT SeiZleba 
ganxorcieldes xeliT an meqanizebuli wesiT. SenobebSi, romlebSic 
sabaTqaSe samuSaoebs asruleben sarTul-sarTul (sarTulebis mixedviT), 
iyeneben duRabis miwodebis Cixur sqemas, xolo samuSaoTa warmoebisas 
erTdroulad Senobis ramdenime an yvela sarTulze - wriul sqemas. 

mobaTqaSebis dawyebamde zedapirebs wyliT asveleben, duRabis 
Camocurebis da nasxuris fenis dabzarvis Tavidan asacileblad. baTqaSis 
yvela momdevno fena daaqvT winamdebare fenis sawyisi gamyarebis Semdeg. 
gruntis yvela fenas aucileblad asworeben. 

duRabis datana zedapirze xeliT. zedapirze baTqaSis fenis xeliT 
dadebis ori xerxi arsebobs: miyra da wasma (nax. 13.7). 

 
 

nax. 13.7. zedapirze baTqaSis fenis xeliT dadebis (datanis) xerxebi 
a) miyriT; b) wasmiT 

 
miyra, gamoyenebuli instrumentebis mixedviT, SeiZleba vawarmooT 

Semdegi xerxebiT: mosabaTqaSebeli niCbiT, farikaTi, CamCiT (cicxviT) da 
aqandaziT. 

zedapirze duRabis wasmisas iyeneben farikas, sabaTqaSe niCabs, 
naxevarsaxexelas. 

duRabis meqanizebuli datana. mniSvnelovani zedapirebis 
mobaTqaSebisas iyeneben kompleqsur meqanizacias, romelic moicavs duRabis 
meqanizebul damzadebas, mis miwodebas samuSao adgilebze, duRabis datanas 
da waglesvas. 

zedapirebis meqanizebuli mobaTqaSebisaTvis gamoiyeneba sabaTqaSe 
agregatebi, romlebic ori tipisaa. pirveli tipis agregatebi muSaobs 
mxolod Semozidul mza duRabze; meore tipis meqanizmebis SemTxvevaSi, 
teqnologiur jaWvSi Seyvanilia cikluri duRabsarevi duRabis 
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dasamzadeblad uSualod obieqtze an mza sasaqonlo duRabis 
gadasamuSaveblad. 

zedapirze duRabis dasatanad iyeneben pnevmatikur an ukompresoro 
saqSenebs, romlebidanac mcire nawilakebad danawevrebuli duRabi 
gamoifrqveva mosabaTqaSebeli zedapirisaken. 

baTqaSis fenebis mosworeba. sabaTqaSe fenebis mosasworeblad 
gamoiyeneba Semdegi instrumentebi: farika, naxevarsaxexela, samarTi, kuTxe 
saniSni. 

baTqaSis fenis samarTiT mosworeba mocemulia 13.8 nax-ze. 
 

 
 

nax. 13.8. baTqaSis fenis mosworeba samarTiT 
 
samarTs iReben orive xeliT da wiboTi abjenen zedapirs; 

maRalxarisxovani mobaTqaSebisas, samarTs adeben Suqurebze da 
gadaadgileben mas zedapirze - mimarTulebiT qvemodan zemoT. am dros 
duRabi mWidrovdeba, zedmeti duRabi CamoiWreba, fena moswordeba. 

zedapirebis waglesva. baTqaSis mopirkeTebis damamTavrebeli 
procesia waglesva. am operacias asruleben morigi sabaTqaSe fenis Sekvris 
Semdeg. waglesvas asruleben saxexelaTi an saglesi manqaniT. 

waglesvis win zedapirs funjis gamoyenebiT asveleben wyliT. 
arsebobs sabaTqaSe fenis waglesvis ori xerxi: wriulad da gayriT. 

 
 

 
 

nax. 13.9. mobaTqaSebuli zedapiris waglesva saglesi manqaniT 
 

mobaTqaSebuli zedapiris saglesi manqaniT waglesvisas (nax. 13.9) 
aucilebelia damcavi saTvaleebis gamoyeneba. 

mobaTqaSebuli zedapirebis xarisxis gansazRvra. mobaTqaSebuli 
zedapirebis xarisxi ganisazRvreba am zedapirebis mimarT wayenebuli 
garkveuli moTxovnebis Sesrulebisas. 
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mobaTqaSebuli zedapirebis xarisxs sazRvraven: horizontalurad - 
samarTisa da Tarazos saSualebiT; vertikalurad - Sveulisa da samarTis 
saSualebiT. 

mobaTqaSebuli zedapiris xarisxis gansazRvris procesSi avlenen: 
uswormasworobebs zedapirze; zedapiris gadaxras vertikalidan da 

horizontalidan; yulfebis, gare kuTxeebis, karebisa da fanjris Riobebis 
gadaxras vertikalidan da horizontalidan. 

 
 
 

13.8. sabaTqaSe samuSaoebis warmoeba  

zamTris pirobebSi 

zamTris pirobebSi Siga zedapirebis mobaTqaSebas awarmoeben 
saTavsebSi aranakleb +10oC temperaturis dros. duRabis temperatura 
zedapirze misi datanis momentSi unda iyos aranakleb +8oC: am mizniT, Ria 
haerze ganlagebuli duRabsadenebi daTbiluli unda iyos. intensiuri 
gacivebis monakveTebi (ferdoebi, niSebi da a.S.) mobaTqaSebis dros da 
Semdegac mizanSewonilia Tbebodes elgamaTboblebiT an infrawiTeli 
sxivebis saSualebiT. 

sabaTqaSe samuSaoebi rekomendebulia warmoebdes gaTbobis moqmedi 
sistemiT aRWurvil saTavsebSi. 

kiris da kir-TabaSiris baTqaSs aSroben 10-15 dRe-Ramis ganmavlobaSi, 
saTavsis regularuli ganiavebiT. cementis da cement-kiris baTqaSis 
gaSrobisaTvis sakmarisia 6-7 dRe-Rame, saTavsis ganiavebis gareSe - aseT 
baTqaSs gamyarebis periodSi esaWiroeba teniani haeri. 

ar aris rekomendebuli didi moculobis sabaTqaSe samuSaoebis 
warmoeba gare zedapirebze zamTris pirobebSi. 

Senoba-nagebobaTa gare zedapirebis Cveulebrivi duRabebiT 
mobaTqaSeba dauSvebelia +5oC-ze naklebi temperaturisas. ufro dabali 
temperaturis SemTxvevaSi iyeneben dafqul Caumqral kirs an 
yinvasawinaaRmdego danamatebs. samuSaoebi sruldeba mxolod gamTbari 
duRabiT. 

 
 

13.9. Sromis usafrTxoebis dacva 

sabaTqaSe samuSaoebis warmoebisas ganuxrelad unda Sesruldes 
Sromis dacvisa da usafTxoebis teqnikis Semdegi moTxovnebi: 

1. samuSaoTa dawyebamde samuSaoTa usafrTxo warmoebis Taobaze 
Sesabamisi instruqtaJis miReba. 

2. samuSaoTa warmoebis dros Semdegi saxis saSiSroebis 
gaTvaliswineba: 

a) gareSe sagnebis (qvebi, duRabi da a.S.) zemodan cvena; 
b) meqanizmebis arakvalificirebuli gamoyenebis Sedegad miRebuli 

SesaZlo travmebi; 
g) kiris, cementis da sxva fxvieri masalebis mavne zemoqmedeba; 
d) kirisagan gamowveuli damwvroba; 
e) zamTris pirobebSi, sabaTqaSe samuSaoebis warmoebisas, gamoyenebuli 

qimiuri danamatebis moqmedeba. 
3. yvela instrumentisa da inventaris wesivrul mdgomareobaze 

gamudmebiTi Tvalyuris devneba; 
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4. simaRleze samuSaoebis warmoeba mxolod inventaruli xaraCoebidan, 
ficarnagidan da sakideblebidan, romlebic Semowmebulia usafrTxoebis 
wesebis Sesrulebaze pasuxismgebeli piris mier; 

5. samuSaoTa dawyebamde meqanizaciis da signalizaciis saSualebebis 
wesivrulobis Semowmeba; 

6. xaraCoebisa da ficarnagebis mdgomareobaze Tvalyuris devneba. maTi 
gadatvirTvis ardaSveba. 

7. sabaTqaSe samuSaoebis warmoeba mxolod spectansacmelSi. 
8. zedapirebis mtvrisa da WuWyisagan gawmendisas muSaoba 

respiratorebiTa da damcavi saTvaliT. 
9. zedapirebis mokeWvnis dros muSaoba xelTaTmanebiT da damcavi 

saTvaliT. 
10. zedapirebis momzadebis da mobaTqaSebis warmoeba mxolod mdgradi 

xaraCoebidan da ficarnagidan. 
11. sarTulebze duRabis miwodebisas Semdegi moTxovnebis 

gaTvaliswineba: 
a) WurWeli datvirTuli unda iyos misi simaRlis ara umetesi 0,9 

nawiliT; 
b) amwevi baqani unda iyos Semofargluli yvela mxridan, xolo 

moednis mxridan - Semofargvla unda iyos gadasaxsneli; 
g) amwevis moedani, muSaobis dawyebamde unda iyos Semowmebuli 

simtkicesa da mdgradobaze; 
12. zedapirze duRabis datanisas muSaoba mxolod damcavi saTvaliT 

da rezinis xelTaTmaniT. 
13. samuSaos damTavrebis Semdeg aucilebelia: 
a) yvela meqanizmis gamorTva; 
b) mimyvani CamrTvelebis yuTebis daketva; 
g) instrumentis gawmenda; 
d) samuSao adgilis wesrigSi moyvana (nagvisa da zedmeti duRabis 

moSoreba). 
I donis muSas: 
daaqvs nasxuri da gruntis fena mobaTqaSebisaTvis. amzadebs martivi 

duRabis narevs SemkvreliT, wvrili SemvsebiT, wyliTa da specialuri 
danamatebiT. amzadebs zedapirs mobaTqaSebisaTvis (aguris wyobaSi nakerebis 
amoReba da gaRrmaveba, aguris da betonis zedapiris mokeWvna, zedapiris 
gawmenda xelis instrumentebiT). 

II donis muSa: 
amzadebs sabaTqaSe narevs, daaqvs zedapirze mobaTqaSebis fenebi, 

nafari fenis garda. monoliTuri mobaTqaSebisas agebs ubralo da 
gaumjobesebul minaqrevs. nafaris fena daaqvs waglesviT sardafebSi da 
sxva saTavsebSi. amzadebs specialuri daniSnulebis duRabebs (feradi kir-
qviSis, terazitis, polimercementis da sxv.) agebs zedapirze liTonis bades.  
mosabaTqaSebeli niCbiT, farikaTi, cicxviT da aqandaziT awarmoebs duRabis 
miyras. 

III donis muSa: 
awarmoebs zedapiris dasartyvas da Suqurebis dayenebas. monoliTuri 

mobaTqaSebisas agebs maRalxarisxovani nafaris fenas skolebSi, 
saavadmyofoebSi, sacxovrebel binebSi, TeatrebSi, sastumroebSi da sxv. 
awarmoebs dekoratiul mobaTqaSebas. farikaTi, naxevarsaxexelaTi, 
samarTiT, kuTxe-saniSniT asworebs baTqaSis fenebs (mag: samarTs iRebs 
orive xeliT da wiboTi abjens zedapirs. maRalxarisxovani mobaTqaSebisas 
samarTs adebs Suquraze da gadaaadgilebs mas zedapirze mimarTulebiT – 
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qvevidan zeviT). mobaTqaSebis damamTavrebel etapze awarmoebs duRabis 
waglesvas. 

monawileobas iRebs Sesrulebuli samuSaos xarisxis SemowmebaSi. 

 
 
 

 
Tavi XIV. zedapirebis mopirkeTebis samuSaoebi 

 
14.1. kedlis mopirkeTebis saxeebi da konstruqciuli  

elementebi 

Senobebisa da nagebobebis konstruqciaTa mopirkeTeba 
gaTvaliswinebulia maTi dacvisTvis atmosferuli, meqanikuri da qimiuri 
zemoqmedebisagan, bgeraTgamtarobis Sesamcireblad, gare da Siga kedlebis 
dekoratiuli gaformebisaTvis. 

gare da Siga mopirkeTeba xdeba xelovnuri filebiTa da filakebiT, 
mosapirkeTebeli aguriTa da bunebrivi qvis filebiT. mosapirkeTebeli 
samuSaoebisaTvis Senobebis sxvadasxva nawilSi xSirad iyeneben bunebriv 
qvas (granits, marmarilos, kirqvas, tufs da sxv.). es aixsneba maTi ueWveli 
upiratesobebiT _ simyariT, xanmedegobiT, qvis nakeTobebisTvis sxvadasxva 
faqturis, formisa da mopirkeTebis miniWebis SesaZleblobiT. 

yvelaze farTod gamoyenebuli xelovnuri mosapirkeTebeli masalebia 
dekoratiuli betoni da keramikuli mosapirkeTebeli filakebi. 

zedapirTa mopirkeTebis teqnologiuri procesi moicavs Semdeg 
operaciebs: 

• mosapirkeTebeli nakeTobebis daxarisxebas, gasufTavebasa da momzadebas; 

• duRabis, dasawebebeli Semadgenlobebisa da dasamagrebeli furnituris 
momzadebas. 

• zedapirTa momzadebasa da moniSvnas; 

• Suqura rigebis mowyobas; 

• Riobebis momzadebas ankerebisaTvis; 

• mopirkeTebas zedapiris gawmendiTa da saboloo mopirkeTebiT. 
Cveulebriv, mopirkeTebis konstruqcia Sedgeba sami Srisagan: 

momzadebis (an safuZvlis), SuaSrisa da mosapirkeTebeli safarisagan.  
momzadeba _ gamasworebeli Sre, romelic xist zedapirs warmoqmnis 

mosapirkeTebeli masalebis dasamagreblad. 
SuaSre _ Sualeduri Sre (duRabi, mastika, webo an sxva dasamagrebeli 

masala), romelic mosapirkeTebel safars amagrebs momzadebasTan. 
mosapirkeTebeli safari _ mopirkeTebis gare elementi, romelic mzid 

konstruqcias icavs garemos mavne zemoqmedebisagan da aseve aniWebs mas 
dekoratiul da sanitarul-higienur Tvisebebs. 

 
 
 

14.2. masalebi mosapirkeTebeli samuSaoebisaTvis 

mosapirkeTebeli filebi. keramikul moWiqul filebs amzadeben 
Tixisagan naxevradmSrali dapresvis meSveobiT da Semdgomi gamowviT. 
filakebi aris TeTri, feradi da naxatiT. is SeiZleba iyos kvadratuli da 
marTkuTxa formis 50...500 mm zomebiT da 10 mm-mde sisqiT. filebi araa 
gaTvaliswinebuli im zedapirze gamosayeneblad, romlebic eqvemdebareba 
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meqanikuri, maRali temperaturisa da yinvis, mJavebisa da tuteebis 
zemoqmedebas. 

minis mosapirkeTebel filebs iReben specialuri Semadgenlobis minis 
uwyveti glinvis meTodiT. ferTa gama farTo diapazonisaa, zedapiri 
mqrqalia an gaprialebuli. filakebis forma kvadratulia, ukumxares aqvs 
daRaruli zedapiri. filakebi gankuTvnilia saSxape da sanitaruli 
kvanZebis mosapirkeTeblad. igi kvadratuli an marTkuTxa formisaa, romlis 
sigane 50...150 mm-ia, sisqe ki - 4...6 m. 

polistirolis filebs amzadeben polistirolisagan, romelsac 
amateben mineralur Semvsebebsa da pigmentebs. filebi aris kvadratuli 
100X100 da 150X150 mm zomis, marTkuTxa _ 300X100 mm, frizis _ 100X20 mm, 1,35 
mm sisqiT. am filebis naklovanebaa dabali Tbomedegoba. 

wida-sitalis filebs iReben metalurgiuli brZmedis widebisagan, 
minis mavTulTan kristalizaciiT. filebi gamoiyeneba agresiuli garemos 
pirobebSi arsebuli kedlebis mopirkeTebisTvis. misi zoma 150-dan 600 mm-
mdea,  sisqe 4...12 mm. 

filebi `marbliti~ _ gaumWvirvi Savi minisaa, romelic Seicavs 
kristalur CanarTebs, arekvlisas qvis efeqts iZleva. filebs iyeneben gare 
da Siga mopirkeTebisTvis. filebis maqsimaluri zoma 500X500 mm-ia, sisqe 5-
dan 12 mm-mde. 

mina-marmarilos filebi gaTvaliswinebulia Senobis SigniT kedlebis 
damcav-dekoratiuli  mopirkeTebisTvis. kvadratuli da marT-kuTxa formis 
brtyeli filebis zoma 140-dan 500 mm-mdea, sisqe 5...12 mm. 

sigranis (sinTezuri granitis) filebi miiReba brZmeduli widebisa da 
sxva masalebis Senadnobisgan kristalizaciiT. nakeTobas aqvs dekoratiuli 
teqstura, granitis analogiuri. maT uSveben 300X300 mm zomisas, 20 mm-mde 
sisqiT. 

feradi smalta mzaddeba galRobili minamasisagan, formaSi dawnexiT. 
smalta gamoirCeva mqrqali zedapiriT. maT uSveben 85...150 mm zomis 
filakebis saxiT 5...20 mm sisqiT. 

keramikuli fasadis filebi gaTvaliswinebulia ZiriTadad qvis 
Senobebis mosapirkeTeblad. filakebi aris moWiquli da aramoWiquli, 
gluvi da reliefuri zedapiriT. filakebs amzadeben Tixisagan, danamatebiT 
an maT gareSe. uSveben 75...500 mm zomis filakebs 7...9 mm sisqiT. 

weboebs iyeneben keramikuli filakebiT mopirkeTebisTvis, minis 
nakeTobebisTvis, sxva mosapirkeTebeli safaris dasamagreblad. ZiriTad 
webovan kompozicias warmoadgens polimeri. 

duRabebs mosapirkeTebeli samuSaoebisaTvis amzadeben sabaTqaSe 
samuSaoebisaTvis saWiro duRabebis analogiurad. 

sinTezuri mosapirkeTebeli masalebi. sinTezur mosapirkeTebel 
masalebs ganekuTvneba filovani, furclovani da rulonuri masalebi. 

xe-boWkovani mtkice filebi laqis safariT gamoiyeneba im Senobebis 
Siga kedlebis zedapiris mosapirkeTeblad, romlebic eqspluataciis 
procesSi SeiZleba moeqces datenianebis qveS (sanitarul-teqnikuri kabinebi, 
samzareuloebi, savaWro saTavsebi). filebs amzadeben xis boWkos masisgan, 
cxeli dawnexis da gamoSrobis meTodiT. wyalmedegobis asamaRleblad 
sapire zedapirze usvamen laqis safars. xe-boWkovani filebi Semdegi 
zomisaa (mm): sigrZe 1200...2700, sigane 1000...1700 da sisqe 2,5...6. aseTi filebis 
simkvrive 850...950 kg/m3-ia. 

qaRaldSreebiani furclovani plastikis masalas aqvs maRali 
simtkice, wyalmedegoba, xangamZleoba. nabeWdi naxatis mqone plastiki 
malaqitis, marmarilos, xis Zvirfasi jiSebis imitacias axdens. masalis 
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wyalSTanTqmadoba ar aRemateba 4%-s. plastikis furclebi aris 400... 3000 mm 
sigrZis, 400...1600 mm siganis, 3 mm sisqis. 

polipropilenis furclebs iyeneben Siga da gare mopirkeTebisTvis. 
masala xasiaTdeba maRali fizikur-meqanikuri TvisebebiT da mniSvnelovani 
atmosferomedegobiT, SeiZleba gamoyenebul iqnes fasadebis 
mopirkeTebisTvis. polipropilenis naklovanebebs SeiZleba mivakuTvnoT misi 
gazrdili simyife uaryofiTi temperaturis dros. furclebs uSveben 
800...2000mm zomiT, 1,5...4 mm sisqiT. 

polivinilqloridis furclebi `polidekori~ gamoiyeneba 
administraciuli Senobebis kedlebisa da Weris mosapirkeTeblad. masalas 
aqvs reliefuri zedapiri. mas amzadeben furclebis saxiT, romlis zomaa 
1000X2000 mm-mde 0,6 mm sisqiT. 

dekoratiuli panelebi `poliformi” aseve gankuTvnilia 
administraciuli Senobebis mopirkeTebisTvis. filebs amzadeben 500X500X10 
mm zomisas, dekoratiuli reliefuri zedapiriT. 

baritis filebi gamoiyeneba mosapirkeTeblad da radiaciisgan 
dasacavad rentgenisa da msgavsi kabinetebisTvis. filebi  400X400 mm 
zomisaa, 40 mm sisqiT. 

xis panelebs, romlebic mopirkeTebulia xis Zvirfasi jiSis SponiT, 
iyeneben sazogadoebrivi Senobebis kedlebis mosapirkeTeblad. panelebs 
amzadeben 500...800 mm siganiT, sigrZiT 2000 mm da meti, saTavsis SekveTili 
simaRlis Sesabamisad. Cveulebriv iyeneben naturalur Spons, panelis 
safuZvlis saxiT iyeneben 12...19 mm sisqis xis naTal filebs. 

marmarilosebri _ rulonis mosapirkeTebeli masalaa 600 mm-mde 
siganisa da 12 m sigrZis minabadisgan, romelzec adeben 1...1,5 mm fenis saxiT 
elastikur poliureTanis fiss. fisis gamyarebul Sres adeben 1...3 mm 
fraqciis qvis an minis nafxvens nafxvensadebiT. masalas iyeneben 
sazogadoebrivi Senobebis kedlebisa da svetebis dekoratiuli 
mopirkeTebisTvis. 

vinisteni _ rulonis usafuZvlo mosapirkeTebeli masalaa. misi sapire 
zedapiri  warmoadgens ferad an erTferovan firfitas naxatis gareSe an 
naxatiT, romelic yvelaze xSirad axdens xis Zvirfasi jiSebis imitirebas. 
vinisteni aris 6m sigrZis, 1,3 m siganisa da 1,5...2 mm sisqis. misi ZiriTadi 
gamoyenebaa _ oTaxebis, derefnebisa da holis mopirkeTeba. 

 
 
 

14.3. zedapirebis mopirkeTeba keramikuli, minisa da  

moWiquli filebiT 

vertikaluri zedapiris filakebiT mopirkeTebisas ansxvaveben safaris 
sxvadasxva elementebs (nax. 14.1). 

plintusi _ filebis rigi (maT Soris fasonuri), romelic gamoirCeva 
mopirkeTebis saerTo sibrtyidan da warmoqmnis iatakis-kedelze gadasvlas; 

cokoli _ mopirkeTebis qveda nawili (ramdenime an erTi rigi), 
romelic gamodis safaris sibrtyidan an gamoirCeva feris mixedviT; 

mopirkeTebis sibrtye _ safaris zedapiri, romelic rigebad 
dawyobili filebisagan Sedgeba; 

frizi _ filis erTi an ramdenime rigi, romelic uSualod 
ganlagebulia mopirkeTebis erT sibrtyeze da misgan gamoirCeva naxatiT an 
feriT; 
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nax. 14.1. kedlebisa da iatakebis mopirkeTebis konstruqciuli gadawyveta 
1. safari keramikuli filebisagan; 2. duRabis moWimva; 3. hidroizolacia;           
4. gadaxurva; 5. plintusis fasonuri filebi; 6. cokolis fila; 7. rigiTi 

mosapirkeTebeli fila; 8. duRabis fena; 9. frizis marTkuTxa fila; 10. swori 
sakarnize fasonuri fila; 11. sakarnize kuTxovana; 12,13,14. mosapirkeTebeli 

kuTxovanebi Siga kuTxeebisaTvis 
 
karnizi _ figuruli an brtyeli filakebisagan Semdgari mopirkeTebis 

zeda rigi, momrgvalebuli zeda nawiliT. 
safuZvlis momzadeba. safuZvlis zedapiris dabinZureba amcirebs 

SuaSresTan Serwymis simyares da iwvevs filakebis ganSrevebas. 
konstruqciaTa zedapirs, romlebic eqvemdebareba mopirkeTebas, ar unda 
hqondes dasaSvebze meti gadaxrebi. zedapiris momzadebis saxe 
damokidebulia mosapirkeTebeli masalebis damagrebis xerxsa da 
mosamzadebeli zedapiris mdgomareobaze. 

mopirkeTebis win agurisa da betonis zedapirs winaswar asufTaveben 
duRabis fenisagan, cximovani laqebisgan da savaldebuloa misi dasveleba, 
xolo xisa da TabaSir-muyaos zedapirs mobaTqaSebas ukeTeben cementis 
duRabiT moWimul liTonis badeze. aguris kedlebi unda iyos uvsebi 
nakeriT, xolo betonis kedlebi _ mokeWnili. kedlebisa da tixrebis 
dasaSvebi gadaxra vertikalisgan ara umetes 10 mm-ia, svetebisa _ 5mm. 

mopirkeTebis win filakebs axarisxeben, xolo moWiquls _ amis garda 
_ asveleben wyalSi 2...3 sT-iT. cementis duRabze filakebis damagrebisas 
iyeneben duRabs SemadgenlobiT 1:3,5 da 1:4,5 ara nakleb 50 markisa. 
mopirkeTeba xdeba rigebis horizontalurobis mkacri dacviT da aseve 
mTeli sibrtyisa da calkeuli nakerebis vertikalurobis dacviT, romelTa 
sigane 150X150 mm-ze naklebi zomis filakebs Soris ar unda aRematebodes 3 
mm, xolo didi zomis filebs Soris _ 7mm-s. 

mosapirkeTebel zedapirs asworeben cementis duRabiT. zedapiris 
gamyarebis Semdeg mefiles Sveulis, Tarazosa da lartyis meSveobiT 
baTqaSis Sreze daaqvs horizontaluri xazebi, rac gansazRvravs 
mosapirkeTebeli rigebisa da maT Soris nakerebis mdgomareobas. kedlis 
kuTxeebidan zonariTa da carciT atareben kuTxis detalebis vertikalur 
xazebs. xazebis mza badeze muSa awyobs filakebs horizontalur rigebad. 
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filebis dawyoba duRabze. cement-qviSis duRabze an polimercementis 
mastikaze filebs amagreben betonisa da aguris zedapirze, xolo TabaSir-
betonis zedapirze _ mxolod mastikaze. 

filebis dawyoba cement-qviSis duRabze sruldeba Semdegi 
TanamimdevrobiT: filebs dawyobis win asufTaveben sveli funjiT arasapire 
mxridan, Semdeg masze adeben cementis duRabs. mopirkeTebis procesSi xdeba 
TiToeuli filis Sezusteba, miiRweva ra adre dawyobil filakebTan 
TanaRerZoba horizontalurad da vertikalurad. filakebs kedelze 
miakroben, daiyvanen ra saWiro mdgomareobamde gaWimuli zonris 
Sesabamisad. amowmeben ra filebis dayenebis siswores, kedelsa da filebs 
Soris darCenil Tavisufal sivrces avseben Txevadi cementis xsnariT. 
filebs Soris nakerebs avseben TabaSiris, carcis, webos narevisagan 
Semdgari duRabiT da saWiroebisas _ Sesabamisi feris pigmentiT. mas Semdeg, 
rac duRabi Seikvreba, moWiquli filebiT mopirkeTebul zedapirs 
asufTaveben sveli jagrisiT da amSraleben mSrali naWriT. 

filis qveS duRabis Sris sisqe 7-dan 15mm-mdea. arsebobs moWiquli 
filakebis urTierTdawyobis ramdenime xerxi _`nakeri nakerSi~, roca 
filebi myarad ekvrian erTmaneTs da maT Soris nakerebi ar aRemateba  1mm-s; 
`areulad~, roca filebs Soris nakerebis sidide izrdeba 5-dan 8mm-mde, da 
`diagonalurad~, sadac nawiburebi ganlagdeba zemoT ganxiluli ori 
xerxiT (nax. 14.2). 

 
               a)                 b)             g) 

 
 

nax. 14.2. mopirkeTebis xerxebi 
a _ acdenilad; b _ nakeris sizustiT; g _ diagonalurad 

 
polivinilqloridis filebis dayeneba. kedlebis mopirkeTebis win 

filebs SenobaSi toveben aranakleb 150C temperaturaze ori dRis manZilze. 
filebs kumarul-nairitis mastikiT awebeben, adeben ra kedlis zedapirze 
dakbiluli rezinis fiTxiT, uzrunvelyofen Sris 0,5 mm sisqes da 
daayovneben. dayovnebis xangZlivoba damokidebulia kedlis masalasa da 
haeris temperaturaze. forovani zedapirisas, mastikas orjer usvamen, meore 
Sre daaqvT pirvelis gaSrobis Semdeg, daaxloebiT 3...6 sT-is Semdeg. 

mopirkeTebis dros mastikas usvamen filis arasapire mxares 0,2 mm 
Sris saxiT da 15...20 wT-is Semdeg kedelze awebeben. fila mWidrod unda 
ekvrodes kedels. 

bunebrivi qvis filebis gamoyeneba xdeba Siga da gare mosapirkeTebeli 
samuSaoebisaTvis. marmarilos, travertinisa da kirqvis filebis miRebuli 
zomaa 200X300-dan 400X500-mm-mde. Cveulebriv, filebs Wrian erTi siganiTa da 
sigrZiT, konkretuli obieqtisTvis maTi morgebisa da SeuRlebis 
moxerxebulobisTvis. saWiroebisas, filebis morgeba xdeba 
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eleqtroinstrumentis meSveobiT. filebis damagreba kedlebis zedapirze 
xdeba mastikaze, kakvebsa an ankerebze; maT dasamagreblad mosapirkeTebel 
konstruqciasa da filebSi burRaven Sesabamis naxvretebs. 

svetebis zedapiris mopirkeTebisas, maT perimetrze Cveulebriv awyoben 
8...10 mm diametris armaturis karkass. TarazoTi da SveuliT filebis 
pirveli rigis dayenebis Semdeg, maT amagreben kavebiT an ankerebiT. 
dayenebul filebsa da mosapirkeTebel zedapirs Soris RreCos avseben 
cementis duRabiT konusis 12...14 sm jdeniT. 

zedapirze filebis mSralad damagrebisas filis naxvretebsa da 
kedlis RiobebSi svamen specialur, uJangavi foladis samagrebs, romelTac 
filebis Semowmebis Semdeg Wedaven. zogjer, xdeba mopirkeTebis calkeuli 
monakveTebis gaprialeba gasaprialebeli Semadgenlobebis gamoyenebiT. 
bunebrivi filebisgan mopirkeTebis mza zedapirs wmenden da wyliT 
recxaven. 

 
 

14.4. zedapirebis mopirkeTeba furclovani  
masalebiT 

zedapiris TabaSir-muyaos furclebiT mopirkeTeba xdeba mSral 
saTavsebSi, ara umetes 60% tenianobiT. 

TabaSir-muyaos furclebs fuZeze amagreben Semdegi ZiriTadi 
saSualebebiT: 

• nebismier zedapirze liTonis Txelkedlovani lartyis karkasis 
meSveobiT; 

• xis zedapirze, maT Soris, lartyovan karkasze _ lursmnebiT an 
sWvalebiT; 

• aguris da betonis zedapirze furclebis damagreba xdeba 
mastikaze, TabaSiris gamyarebul Suqurebze; 

• TabaSir-betonis zedapirze _ mastikiT TabaSiris safuZvelze 
TabaSirovan mastikaze; 

• liTonis karkasis mowyobis gziT. 
xis lartyovani karkasis mowyobisas (nax. 14.3) iyeneben 20...25 mm sisqis 

lartyebs. maTi tenianoba ar unda aRematebodes 18%-s da gaJRenTili unda 
iyos antiseptikuri SemadgenlobiT. 80 mm siganis lartyebs ayeneben 
mosapirkeTebeli furclebis Sepirapirebis adgilebSi. lartyebs 
safuZvelTan amagreben lursmebiT kedelSi adre damagrebuli diubelis 
meSveobiT. lartyebs ayeneben zustad vertikalurad da horizontalurad. 

 
nax. 14.3. karkasze furclebis damagrebis sqema 

1. furceli; 2. karkasi 
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TabaSiris Suqurebze damagrebisas (nax. 14.4) furclebis dawebebis win 

mosapirkeTebel zedapirs moniSnaven calkeuli furclebis ganlagebis 
mixedviT. zedapirze aTavseben Suqurebs ise, rom TiToeul furcelze 
siganis mixedviT modiodes aranakleb sami vertikaluri Suqura (ori 
ganapira da erTi Sualeduri). ganapira Suqurebi, romlebzec axdenen 
mosapirkeTebeli furclebis Sepirapirebas, 80 mm siganisaa, xolo 
Sualeduri _ 50mm. 

furclebis (niSnebze) markebze dawebebis win (nax. 14.4,g) xdeba 8...10 mm 
sisqis TabaSiris mastikis Sris dadeba. furclebis qveda nawiburi unda 
aRwevdes iatakis safuZvlamde da ifarebodes plinTusebiT. 

TabaSir-muyaos furclebis mobaTqaSebis nakerebis damuSaveba xdeba 
zedapiris saboloo mopirkeTebis saxis mixedviT _ SeRebva, Spaleris gakvra 
da a.S. 

 
 

nax. 14.4. furclebis damagreba Suqurebsa da niSnebze (markebze) 
a _ Suqurebis mowyoba mTliani furclebis qveS; b _ igive, arasruli furclis 

dros;  g _ Suqurebisa da niSnebis (markebis) ganlageba; 1. furclebi;  
2. vertikaluri Suqurebi; 3. horizontaluri Suqurebi; 4. niSnebi (markebi) 

 
xe-boWkovani filebiT zedapiris mopirkeTebisas yvela saxis filebis 

damagreba xdeba TabaSiris SuqurebiT, lursmnebiT, sWvalebiT, 
TviTsaWrelebiT, mastikiT da weboTi. gluvi da swori betonisa da TabaSir-
betonis zedapirze damagreba xdeba sinTezuri mastikiT, kumaron-nairitis 
weboTi. mastikasa da webos usvamen mosapirkeTebel zedapirs Txeli SriT 
fiTxis meSveobiT, aCereben mas safuZvelTan sakmarisi SekvrisaTvis, meore 
Sris wasmis Semdeg iwyeben filebis dawebebas safuZvelze, saTavsos erT-
erTi kuTxidan dawyebuli. saTavsSi yvela filis dawebebis Semdeg xdeba 
zedapiris saboloo mopirkeTeba _ SeRebva wyal-emulsiis saRebavebiT, 
polivinilqloridis afskis dawebeba an pirapirebis mopirkeTeba lartyebis 
meSveobiT. 

xe-boWkovani filebis dasamagreblad iyeneben farTo, brtyeli qudakis 
mqone lursmnebs. 
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qaRald-Sreebiani plastikis furclebs vertikalur sibrtyeze 
awebeben kumaron-nairitis mastikiT, an amagreben xis karkasze lursmnebiT 
an sWvalebiT lartyebis saSualebiT. dawebeba iwyeba saTavsos erT-erTi 
kuTxidan. dawebebuli qaRaldSreebiani plastikis nakerebs Rebaven wyal-
emulsiis saRebavebiT, awebeben polivinilqloridis firfitiT an faraven 
lartyebiT. 

polipropilenis furclebs safuZvelze amagreben butilmetakri-latis 
weboTi an kumaronokauCukis mastikiT. mosapirkeTebeli kedlis zedapirs 
amzadeben iseve, rogorc qaRald-Sreebiani plastikis SemTxvevaSi. 
safuZvelze webos calkeuli wertilebis saxiT usvamen 200...300mm bijiT. 
polipropilenis furclis arasapire mxares webos usvamen perimetrze 
30...40mm siganis zolebad. 8...12 wuTis Semdeg arsebuli niSnulebis mixedviT 
kedelze ganalageben polipropilenis furclebs, romelTac miwoliT 
awebeben kedelze rezinis lilvis meSveobiT. 

polipropilenis furclebs Soris toveben 5...10mm siganis nakerebs, 
romlebsac faraven dekoratiuli plastmasis lartyebiT, romlebic imave 
weboTi ewebeba.  

furclebi `polidekori~ warmoadgens polivinilqloridis 
mosapirkeTebel masalebs. am saxis mopirkeTebis qveS zedapiri unda iyos 
gluvi da mSrali. `polidekoris~ furclebs aqvs maRali reliefi da didi 
zomis naxati. filebs Soris nakerebi ifareba lartyebiT. 

mosapirkeTebel furclebs safuZvelze awebeben sinTezuri weboTi. 
mosapirkeTebelad momzadebul zedapirs gruntaven weboTi, imave webos 
usvamen filebis arasapire mxares, zolebis saxiT, mosapirkeTebeli masalis 
perimetrze. zedapirze webos wasmidan 15...20wT-is Semdeg warmoebs masze 
filebis dawebeba. 

xis Zvirfasi jiSis SponiT mopirkeTebuli panelebi (nax. 14.5) magrdeba 
winaswar dayenebul xis karkasze. damagreba SeiZleba Sesruldes sxvadasxva 
saSualebiT, panelis gverdiTi wiboebis konfiguraciis mixedviT. 

I donis muSa: 
asufTavebs aguris da betonis zedapirs duRabis fenis, cximovani 

laqebisagan, asvelebs mis zedapirs. aguris kedlebSi aRrmavebs nakerebs, 
mokeWnavs betonis kedlebs. moWiqul filebs asvelebs wyalSi. mopirkeTebul 
zedapirs asufTavebs sveli jagrisiT da amSralebs mSrali naWriT. 

II donis muSa: 
TabaSir-muyaos zedapirs ukeTebs mobaTqaSebas cementis duRabiT 

moWimul liTonis badeze. mopirkeTebis win filebs axarisxebs. 
mosapirkeTebel zedapirs asworebs cementis duRabiT, zedapiris gamyarebis 
Semdeg Sveulis, Tarazos da lartyis meSveobiT baTqaSis Sreze daaqvs 
horizontaluri xazebi mosapirkeTebeli rigebis da maT Soris nakerebis 
mdgomareobis gansazRvrisaTvis. mopirkeTebis Semdeg kedelsa da filebs 
Soris darCenil Tavisufal sivrces avsebs Txevadi cementis xsnariT. 

III donis muSa: 
xazebis mza badeze awyobs filebs horizontalur rigebad. roca 

zedapiris mopirkeTeba qarxnulad damzadebuli narevebiT warmoebs, samuSao 
sruldeba qarxnis mier rekomendebuli wesis mixedviT. 

monawileobas iRebs Sesrulebuli samuSaos xarisxis SemowmebaSi. 
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Tavi XV. Seminvis samuSaoebi 

 
15.1. zogadi cnebebi 

Seminvis samuSaoebs, weliwadis drois miuxedavad, asruleben Siga 
mosapirkeTebeli samuSaoebis dawyebamde. es saWiroa saTavsoTa dasacavad 
atmosferuli naleqebiT datenianebisgan da mompirkeTeblebisaTvis muSaobis 
normaluri pirobebis Sesaqmnelad. 

 
 

15.2. masalebi Seminvis samuSaoebis warmoebisaTvis 

saSuqe Riobebis Seminva SeiZleba Sesruldes erTmagi an ormagi saxiT: 
safanjre miniT, minapaketebiT, minablokebiT da a.S. Riobebis zoma da 
Seminvis Sreebis raodenoba damokidebulia saTavsebis gabaritebze, 
klimatur pirobebze, kedlebis saxesa da konstruqciul gadawyvetaze. 

fanjris blokebs amzadeben xe-masalisgan, xe-liTonisgan, 
plastmasisgan, liTonisgan, liTon-plastikatisgan da kombinirebuls. 
industriul safuZvelze agebul Tanamedrove SenobebSi fanjris Riobebs 
avseben minapaketebiT. 

sacxovrebeli Senobebis fanjris alaTebis Seminva xdeba 2...6 mm sisqis 
furclovani miniT, karebis Sesaminad iyeneben 7 mm-mde sisqis gamWvirvale an 
moxatul minas. sazogadoebrivi daniSnulebis SenobebSi vitrinebs, 
vitraJebs da Suqgamtar tixrebs avseben specialuri daniSnulebis minebiT - 
didzomiani gaprialebuli an aragaprialebuli minebiT, sisqiT 6,5...12 mm. 

farnebisa da sxva analogiuri konstruqciebis Sesaminad, romlebsac 
SeuZliaT gauZlon mniSvnelovan datvirTvebs qarisa da Tovlisagan, 
iyeneben 5...5,5 mm sisqis furclovan daarmaturebul minas (nax. 15.1). 

Cveulebrivi safanjre mina gankuTvnilia sxvadasxva daniSnulebis 
Senobebisa da nagebobebis saSuqe Riobebis Sesavsebad.  

arsebobs sxvadasxva saxis minebi: savitrine mina, furclovani 
moxatuli mina, daarmaturebuli furclovani mina, daarmaturebuli 
furclovani - gamowrTobili mina, TbomSTanmTqavi mina, energoSemnaxveli 
mina, mina-blokebi. 

mina-blokebis SemozRudvebs iyeneben saSuqe Riobebis mosawyobad gare 
kedlebSi, kibis ujredebSi, sanitarul kvanZebSi, sportdarbazebSi, auzebSi 
da a.S. (nax. 151). blokebi SeiZleba iyos feradi an SeuRebavi. 

 

 
nax. 15.1. Seminva mina-blokebiT 

1. armaturis Rero; 2. minis blokebi; 3. cementis duRabi; 4. samagri kavi 
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mina-paketebma farTo gamoyeneba pova bolo wlebSi. esaa ori mina, 
romelic erTmaneTTan SeerTebulia xisti da Caketili konstruqciis saxiT. 
maT Soris warmoiqmneba daxuruli kamera gamomSrali haeris an inertuli 
gazis SuaSriT (nax. 15.2).  

 
 

nax. 15.2. erTkameriani mina-paketi 
1. mina; 2. haeris SuaSre; 3. mzidi karkasi, 4. CarCo 

 
mina-paketebSi minebs Soris manZili Seadgens 6...16 mm-s. mina-

paketebisTvis CarCoebs amzadeben xis magari jiSebisgan, plastikatisgan, 
aluminisgan an aRniSnuli masalebis kombinaciiT. aseTi saxis Seminvas 
ZiriTadad iyeneben samoqalaqo Senobebis fanjris Riobebis Sesavsebad. 

 
 

15.3. ZiriTadi procesebi Seminvis samuSaoebis  
warmoebisas 

Seminvis samuSaoebis warmoebis ZiriTadi procesebia: minis daWra, 
alaTebSi minis Camagreba da Seminva. 

minis daWra. minebs Wrian almasis an Zneldnobadi liTonis minis 
saWrelebiT; minebis zustad moniSvnisa da daWrisTvis iyeneben Targebs da 
specialur saxazavebs. saxelosnoebSi daWra xdeba eleqtro saWrelebiT. 

minis zusti zomebis moniSvna da daWra xdeba specialurad mowyobil 
magidebze (nax. 15.3). 

 
nax. 15.3. minis daWra Targis gamoyenebiT 

1. sayrdeni Zelaki; 2. saxeluri; 3. dammagrebeli xraxnebi;  
4. mina; 5. minasaWreli 
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minis Camagreba alaTebSi. fanjris alaTebSi minas amagreben 

sxvadasxvagvari sagozaviT, rezinis sadebebiT, xis da liTonis StapikebiT, 
sarWebiT, zambarebiTa da manWvalebiT (nax. 15.4). 

 

 
 

nax. 15.4. minis Casma xis alaTebSi 
a - erTmag sagozavze; b - ormag sagozavze;  

g - sagozavze, StapikebiT damagrebiT; d - elastikur sadebebze. 
1. RreCo minasa da fanjris alaTas Soris; 2. mina; 3. sagozavi;  

4. sarWi; 5. Stapiki; 6. sWvali; 7. rezinis П-sebri sadebi 
 

narimandebze sagozavis dasatanad iyeneben dasatan xelsawyoebs 
(Spricebs), romlebic moqmedebis principis mixedviT arsebobs pnevmatikuri 
da xraxnuli (nax. 15.5).  

minis Casmis Semdeg, mas amagreben liTonis sarWebiT, bijiT 300 mm. 
sarWebs CarCoSi aWedeben xeliT an meqanikuri pistoletis meSveobiT. 
xSirad sarWebis nacvlad iyeneben xis Stapikebs, Stapikebis qveS ki _ 
sagozavs. Stapikebs CarCoze amagreben lursmnebiT 450 kuTxiT minis 
zedapiris mimarT. 

 

 
 

 
nax. 15.5. Sprici (sagozavis damtani) sagozavis fenis dasadebad  

a - pnevmatikuri; b - xraxnuli. 1. cilindruli korpusi; 2. konusuri gadamyvani;  
3. gamosacvleli sacmi;  4. cilindris dguSi; 5. xufi; 6. sahaero Slangi; 7. Woki 
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vitrinebisa da vitraJebis Seminvisas, liTonis alaTebSi sagozavis 
nacvlad iyeneben П-sebri, figuruli an milisebri formis rezinis sadebebs. 
rezinis sadebebis garda gamoyeneba pova polivinilqloridis sadebebma.  

 

 
nax. 15.6. liTonis alaTebis Seminva  

a - sagozavze; b - elastikur sadebebze. 
1. liTonis alaTa; 2. mina; 3. sagozavi; 4. sWvali; 5. klameri;  6. lartya-kuTxovana; 

7. samagri xraxni; 8. elastikuri sadebi; 9. Stapiki;  
10. SemamWidroebeli; 11. soliseburi sayrdeni qvesadebi; 12. hermetiki 

 
samuSaoebs asrulebs II donis muSa. romelic awarmoebs fanjris 

alaTaSi minis damagrebas sagozaviT, rezinis sadebebiT, xis da liTonis 
StapikebiT, sarWebiT da manWvalebiT. narimandze sagozavi daaqvs SpriciT. 
minis Casmis Semdeg mas amagrebs liTonis sarWebiT xeliT an meqanikuri 
pistoletiT. Stapikebs CarCoze amagrebs lursmniT. vitraJis da vitrinebis 
Seminvas awarmoebs П-sebri rezinis sadebebze. 

monawileobas Rebulobs Sesrulebuli samuSaos xarisxis SemowmebaSi. 
 
 

Tavi XVI.  zedapirebis SeRebvisa da saSpalero  
samuSaoebi 

 
16.1. zogadi cnebebi 

    samRebro samuSaoebs miekuTvneba sxvadasxva zedapirebis (xis, qvis, 
betonis, Selesvis, liTonis) SeRebva, rac xorcieldeba ufero an feradi 
saRebavebiT. SeRebvis Sedegad zedapirze warmoiqmneba afski, romelic 
SesaReb zedapirebs icavs koroziisgan (liToni), xanZrisgan da lpobisgan 
(merqani), qimiurad agresiuli garemos gavlenisagan (betoni, qva, Selesva). 
SeRebvis Sedegad umjobesdeba saTavsebis sanitarul-higienuri pirobebi, 
umjobesdeba Senoba-nagebobebis garegani saxe. igi Siga saTavsebis 
zedapirebis mxatvrul-dekoratiuli pirobebis gaumjobesebis ZiriTadi 
atributia. 
    gamoyenebuli saRebavebis mixedviT arsebobs SeRebvis Semdegi saxeebi: 
kiris, kazeinis, zeTovani, emalis (minanqris), emulsiuri da laqebiT SeRebva.  

 
 
 

16.2. samRebro Semadgenlobebi da maTi Tvisebebi 

    samRebro Semadgenlobebi iyofa saRebavebad da damxmare masalebad. 
    arsebobs wyliani da uwylo samRebro Semadgenlobebi. nebismieri 
saRebavi Seicavs pigments, Semkvrels, gamxsnels an ganmzavebels da 
Semvsebs. 
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    pigmentebi – mineraluri an organuli warmoSobis mSrali saRebavi 
nivTierebebia, romlebic ar ixsneba wyalSi da arc gamxsnelebSi. arsebobs 
bunebrivi da xelovnuri pigmentebi. 
    Zvlis webo, kazeini, saxamebeli, kiri, cementi, Txevadi mina wyalSi 
xsnadi Semkvrelebia, xolo olifa, olifa oqsoli, sinTetikuri 
Semkvrelebi da emulsiebi wyalSi uxsnadebia. 
    olifa ixmareba rogorc saRebavebis, aseve safiTxebisa da sagozavebis 
dasamzadeblad. 
    saRebavebis siblantis dasaregulireblad gamoiyeneba ganmzaveblebi 
da gamxsnelebi. 
    saRebavebs zogierTi Tvisebebis gasaumjobeseblad (SeWiduloba 
zedapirTan, simtkice, cecxlmedegoba da sxv.) umateben Semvsebebs. aseTebi 
SeiZleba iyos dafqvili talki, azbesti, qarsi, kaolini, diatomiti da 
sxvadasxva fraqciis qviSa. 
    damxmare Semadgenlobebs miekuTvneba: grunti, fiTxi, sagozavebi da 
saxexi masalebi. 
     fiTxebi da sacxebi (sagozavi) pastebi mzaddeba imave saRebavs da 
Semkvreli masalebisagan, mxolod maTSi metia Semvsebi, ris gamoc maT aqvT 
pastis saxe. SefiTxnis daniSnulebaa mogruntuli zedapirebis mosworeba, 
bzarebis Sevseba da sxv. 
 amJamad SeRebisaTvis gamoiyeneba sxvadasxva saxis mza saRebavebi. 
 
 
 

16.3. zedapirebis momzadeba SesaRebad 

    zedapirebis SeRebvisTvis saWiroa Sesruldes Semdegi operaciebi: 
uSualod zedapirebis momzadeba da Semdeg SeRebva. momzadebis operacia 
moicavs: zedapiris gawmendas, gasworebas, mogruntvas (an olifis wasmas), 
SefiTxvnas, gaxexvas da meored mogruntvas. Selesili an betonis 
zedapirebis tenianoba SeRebvis win unda iyos 8%-ze naklebi, xolo merqnis 
tenianoba 12%-ze naklebi. SeiZleba ufro meti tenianobis mqone zedapirebis 
SeRebva, magram am SemTxvevaSi unda gamoviyenoT kiris, cementis an 
silikaturi saRebavebi.  
    zedapirebis gawmenda mtvrisagan xorcieldeba haeris WavliT an 
jagrisebiT. WuWyi, cximovani laqebi iwmindeba CvriT, foladis safiTxebiTa 
da safxekebiT, SeiZleba agreTve gamoviyenoT sxvadasxva saxis gamxsnelebi. 
Tu gasawmendia didi farTobi, SeiZleba gamoyenebul iqnes qviSa gamfrqvevi 
aparatebi. 
    mogruntva (mosamzadebeli fenis datana) xorcieldeba zedapirebis 
mosworebisa da adheziis gaumjobesebis mizniT.  
    gaumSral mogruntvaze saRebavebis datana dauSvebelia, radgan aman 
SeiZleba gamoiwvios zedapirebze buStukebis warmoqmna.  
 
 
 

16.4. zedapirebis SeRebva 

    Sesrulebuli samuSaos xarisxis mixedviT arsebobs SeRebvis sami saxe: 
ubralo, gaumjobesebuli da maRali xarisxis. mopirkeTebis kategorias 
adgenen Senobis daniSnulebisa da moTxovnebis safuZvelze. miuxedavad 
SeRebvis kategoriisa, saRebavebi zedapirze datanil unda iqnes Tanabrad, 
raTa masze ar iyos funjis kvali da CamonaRvenTebi. 
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    zedapirebis SeRebva wyliani SemadgenlobebiT. wyliani 
Semadgenlobebia: kiriani, webovani, silikaturi da kazeinis saRebavebi.  
    webovani Semadgenlobebi gamoiyeneba Siga SeRebvisTvis rogorc svel, 
aseve mSral Selesvaze. 
    silikaturi saRebavebi gamoiyeneba Selesvis, betonis, aguris da 
merqnis zedapirebis SesaRebad. es saRebavebi Sedgeba mineraluri 
pigmentebisa da Txevadi minisagan. es saRebavebi cecxlmedegia, naklebad 
isvreba da kargad irecxeba. 
    kir-cementiani saRebavebi mzaddeba TeTri cementisa da Camqrali 
kirisagan. SemadgenlobaSi SeiZleba Sediodes pigmentebi da Semavseblebi. 
    kazeinis saRebavebs iyeneben fasadebisa da Siga mSrali 
saTavsebisTvis. SeRebva webovanis msgavsia, magram aq adhezia metia. 

zedapirebis SeRebva zeTiani SemadgenlobebiT. uwylo saRebavebia 
– laqi, emali (minanqari) da zeTovani Semadgenlobebi. 
    saRebavi – wvrilad dafqvili pigmentis da Semvsebis suspenzia 
olifaSi, laqSi, emulsiaSi da lateqsSi. gaSrobisas aqrolebadi 
komponentebi aorTqldeba da zedapirze warmoiqmneba afski. zeTovan 
saRebavebs uSveben sqel pastisebrs da Txels, gamzadebuls gamoyenebisTvis. 
    laqi – nivTierebis xsnaria, romelic gamxsnelis aorTqlebisas 
zedapirze qmnis mtkice, umetes SemTxvevaSi, ufero, gamWvirvale afsks. 
zedapirebs galaqva dekoratiul saxes aniWebs. 
    emali (minanqari) – pigmentis suspenzia laqSi. gaSrobis Semdeg 
warmoqmnili afski gaumWvirvalea da mtkice. arsebobs zeTovani, alkiduri 
da epoqsiduri emalebi. ukanaskneli ZiriTadad gamoiyeneba liTonis 
zedapirebis SesaRebad. 
    zeTovani SeRebvis dasaCqareblad Semadgenlobebs umateben sikativebs. 
zeTovani saRebavebi ara marto dekoratiuli mniSvnelobisaa, aramed icavs 
zedapirebs datenianebisa da koroziisagan. 

zedapirebis SeRebva sinTetikuri SemadgenlobebiT.    
 sinTetikuri samRebro  Semadgenlobebi mzaddeba fisebze 
(perqlorvinilis, kaJorganulis da sxv.).  
    es saRebavebi SeiZleba iyos wyliani da gamxsnelebze. 
    wyal-sinTetikuri saRebavebi gamoiyeneba Siga SeRebvisTvis, xolo 
organul gamxsnelebze damzadebuli _ gare SeRebvisTvis. es saRebavebi 
pigmentebisa da specialuri Semvsebebis damatebiT SeiZleba gamoviyenoT 
fasadebis SesaRebad zamTris periodSi.  
    wyal-dispersiuli saRebavebi warmoadgens polimerebis wyalxsnars, 
pigments, Semvsebebia: carci, kaolini, kaJmiwa, talki, qarsi. am saRebavebiT 
dafaruli zedapirebi kargad iwmindeba da irecxeba wyliT. 
    polivinilacetaturi wyal-dispersiuli saRebavebi mzaddeba 
polivinilacetatis emulsiaze pigmentTan erTad, romelsac emateba 
stabilizatori da plastifikatori, gamoiyeneba Siga mopirkeTebisTvis. am 
saRebavebiT SeiZleba SevReboT Selesva, azbocementis furclebi, betoni, xe, 
TabaSiri. es saRebavi SeiZleba gamoviyenoT liTonis zedapirebis SesaRebad, 
Tu winaswar movgruntavT zeTovani an laqiani SemadgenlobebiT. 

saRebavebis zedapirze datana. saRebavebis dasatanad gamoiyeneba 
sxvadasxva zomisa da formis instrumentebi (nax.16.1). 



 169  

 
nax. 16.1 samRebro samuSaoebisTvis saWiro instrumentebi 

a-xelis instrumentebi; b- samRebro gorgolaWebi; g- viskozimetri; d-safiTxis 
dasatani agregati; e- saxexi manqana; 1- safxekebi; 2- lorfinis damWeri; 3- funji 
maklovica; 4- patara funji; 5- funji fleici;  6- radiatorebis SesaRebi funji;  
7- Spatelebi; 8- kompresori; 9- pnevmodamWirxni agregati; 10- fiTxis dasatani 

frqvevana; 11- grZelsaxeluriani saxexi; 12- saxexi eleqtromanqana;  
13- igive, pnevmatikuri 

 
    saRebavis SeWiduloba fuZesTan iqneba myari Tu saRebavs davitanT 
sami xerxiT (nax.16.2). 
 

                                   
nax.16.2. saRebavis datana zedapirze 

1- saRebavis uxeSi datana; 2- saRebavis ganivad datana; 3- SesaRebi zedapiris 
saboloo SeRebva 

 
    samRebro samuSaoebis daCqarebisTvis gamoiyeneba saRebav-pultebi da 
sakompresoro saRebavi danadgarebi.  

I donis muSa asrulebs: 
SesaRebi zedapiris gawmendas, gasworebas, mogruntvas, SefiTxvnas, 

gaxexvas da meorad mogruntvas. 
II donis muSa asrulebs: 
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zedapiris SeRebvas wyliani SemadgenlobiT, silikaturi kir-
cementiani da kozeinis saRebavebiT. saRebavi daaqvs xelis instrumentebiT: 
funji maklavica da samRebro gorgolaWebiT. 

III donis muSa asrulebs: 
zedapiris SeRebvas zeTiani SemadgenlobebiT (laqi, emali, zeTovani 

Semadgenlobebi), fisebze damzadebuli sinTetikuri saRebavebiT. saRebavis 
dasatanad iyenebs saRebavpultebs da sakompresoro saRebav danadgarebs. 

monawileobas Rebulobs Sesrulebuli samuSaos xarisxis SemowmebaSi. 
 
 

 
16.5. Spaleris samuSaoebi 

Spaleris saxeebi. saTavsoebis gawebva SpalerebiT dasaSvebia mas 
Semdeg, rodesac yvela saxis samRebro samuSao damTavrebulia da saRebavi 
mSralia. Selesili kedlebi, romlebzec Spaleria gasakravi, unda iyos 
mSrali. svel kedlebze gakruli Spaleri an Camovardeba, an obi gaCndeba 
kedelsa da Spalers Soris. xis zedapirebze Spaleris gakvra ar aris 
rekomendebuli, gaSreba ra xe, Spaleri gaixeva. amitom xis zedapirebze 
unda gaiWimos weboSi amovlebuli mitkali an narma. 
Spalerebis klasifikacia xdeba zedapiris SesaxedaobiT, wyalmedegobiT, 
simkvriviT da dekoriT. 
      Spalerebs garegani SexedulebiT ganarCeven gluvs, reliefuri 
naxatiT an Rrma CabeWdili naxatiT; wyalmedegobis mixedviT: Cveulebrivs 
(romlis gawmenda da garecxva sveli CvriT SeuZlebelia); wyalmedegs 
(romlis gawmenda sveli CvriT SesaZlebelia) da recxvads (romlis 
garecxva sarecxi saSualebiT dasaSvebia). 
    dekoris mixedviT: gluvi erTferovani abstraqciuli moxatulobiT, 
Spalerebi ganmeorebadi moxatulobiT (aseTi Spalerebi saWiroebs morgebas) 
da Spalerebi ganumeorebadi naxatebiT (aq saWiro xdeba zolebis 
gansakuTrebuli morgeba).  
    gluvi Spalerebis gakvrisas zedapirebi Zalze kargad unda iyos 
mopirkeTebuli, radgan gakvris Semdeg usworobani Spaleris zedapirze 
gamova, reliefuri Spaleris gamoyenebisas ki amis saSiSroeba ar aris. 

qaRaldis Spalerebis gakvra.   kedlebis gawebeba xorcieldeba 
Weris SeRebvisa da sadurglo nakeTobebis pirveli SeRebvis Semdeg. 
zedapirebi unda gaixexos minis zumfariT da gaiwmindos. Semdeg kedlis 
zedapirebs fiTxaven nawilobriv an mTlianad. sasurvelia momzadebul 
zedapirebs waesvas webo. amis Semdeg kedlebze gaekvreba rulonuri 
qaRaldi. 
    momzadebul zedapirebze mokle jagris-funjiT daaqvT webos fena. 
manam gruntis es fena gaSreba, amzadeben Spalers. CamoaWrian gverdebs (an 
erT gverds), daWrian sigrZeze, daawyoben swor magidaze an iatakze. gakvras 
iwyeben sinaTlis mimarTulebiT (fanjridan karebisaken). 
    axlad Selesil kedlebze Spaleris gakvra dauSvebelia. gawebili 
zedapirebi muSaobis procesSi, mis srul gaSrobamde, unda davicvaT mzis 
sxivebis da orpiri qaris moqmedebisagan. 
    Werebis gawebeba SpalerebiT SedarebiT rTuli procesia da moiTxovs 
did fizikur datvirTvas. sasurvelia Werze gavakraT Ria feris Spaleri, 
naklebad SesamCnevi naxatebiT, romlebic ar moiTxovs morgebas. webod 
gamoiyeneba Tanamedrove sinTetikuri saSpalere weboebi, “bustilati” an 
sxv. 
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16.6. usafrTxoebis teqnika 

samRebro samuSaoebis warmoebisas saTavsebi unda niavdebodes an 
mowyobili unda iyos xelovnuri ventilacia. muSebi, romlebic awarmoeben 
samRebro samuSaoebs, uzrunvelyofili unda iyvnen respiratorebiT, damcavi 
saTvaleebiT da kombinizonebiT. Aamis aucilebloba ganpirobebulia imiT, 
rom haerSi warmoiqmneba mfrinavi gamxsnelebisa da pigmentebis wvrili 
nawilakebi, romlebic uaryofiTad moqmedebs adamianis organizmze. 

saTavsis SigniT kedlebi iRebeba ficarnagidan an kibe–pwkalebidan, 
romelTa saimedooba periodulad mowmdeba. zeTovani saRebavebiT 
axalSeRebil saTavsebSi dauSvebelia adamianTa yofna aranaklebi 4 sT-is 
ganmavlobaSi. sakvebis miRebis win muSebma saRebavi xelebidan unda 
Camoibanon Tbili wyliT da sapniT. 

Senoba-nagebobaTa gare zedapirebis SeRebva xdeba xaraCoebidan an 
sakidelebidan. dauSvebelia Sekiduli kibeebisa da koSkebis gamoyeneba. 

sxvadasxva gamxsnelebs, perqlorvinilur da kaJorganul samRebro 
masalebs inaxaven specialur daxurul saTavsebSi. 

liTonis WurWlebi, romlebSic inaxeba laqsaRebavi masalebi, daxuruli 
unda iyos standartuli sacobebiT, xolo maTi gaReba unda xdebodes iseTi 
instrumentiT, romelic ar iwvevs naperwklis warmoqmnas. 

samRebro masalebTan muSaobisas akrZalulia Tambaqos moweva da 
cecxlis (alis) gamoyeneba.  

gamaTbobeli milebisa da mowyobilobebis SeRebvisas aucilebelia 
saTavsis safuZvliani ganiaveba. 

I donis muSa Spalerebis gasakrav zedapirs xexavs minis zumfariT da 
wmindavs mSrali CvriT. 

II donis muSa momzadebul zedapirs usmevs  webos da akravs rulonur 
saSpalero qaRalds. amzadebs Spalers gasakravad, CamoWris gverdebs, 
daWris sigrZeze, daawyobs magidaze an iatakze. 

III donis muSa akravs Spalers bustilatiT an sxva weboTi. dakvras 
iwyebs sinaTlis gavrcelebis mimarTulebiT. gakvris dros uTavsebs 
Spaleris naxatebs. akravs Spalers Werze. 

monawileobas Rebulobs Sesrulebuli samuSaos xarisxis SemowmebaSi. 
 
 
 

magaliTi XVI.1  

mopirkeTebis samuSaoebi 

 

Tema: mopirkeTebis samuSaoebis warmoeba. 

ganisazRvros Sromatevadoba da brigadis Semadgenloba sazogadoebrivi 
daniSnulebis Senobis mopirkeTebis Semdegi samuSaoebisaTvis: 

_ gaumjobesebuli Selesva rTuli duRabiT – 4250 m2, maT Soris: kedlebi da 
tixrebi – 2750 m2, Weri – 1500 m2; 

_ sveli wertilebis kedlebis mopirkeTeba metlaxis filebiT (zomiT 15 sm X 
15 sm) – 650 m2; 

_ kedlebis da tixrebis Selesili zedapirebis gaumjobesebuli SeRebva 
zeTovani saRebavebiT – 1200 m2; 

_ kedlebis, tixrebis da Weris danarCeni Selesili farTobis 
gaumjobesebuli SeRebva webovani saRebaviT – 3050 m2.  

samuSaos cvlis xangrZlivoba – 7 sT. 
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amoxsna: 

drois normebs da rgolis Semadgelobas zemoaRniSnul samuSaoebze viRebT 
teqnikuri normebidan. 

a) Selesvis samuSaoebze drois norma tolia – kedlebis da tixrebisaTvis  
0,6 kacsT/ m2. 

rgolis Semadgenloba: mebaTqaSeebi   
⎩
⎨
⎧

kaci 1 - muSa donis II

kaci 1 - muSa donis III
 

WerisaTvis – 0.7 kacsT/ m2; 

rgolis Semadgenloba igive. 
b) mopirkeTebis samuSaoebze – 1,55 kacsT/ m2. 

rgolis Semadgenloba – mompirkeTebel-mefileebi: 
⎪
⎩

⎪
⎨

⎧

kaci. 1 - muSa donis I

kaci 1 - muSa donis II

kaci 1 - muSa donis III

 

   g) SeRebva zeTovani saRebaviT – 7,7 kacsT/100 m2. 
rgolis Semadgenloba – mRebavi II donis – 1 kaci. 

   d) SeRebva webovani saRebaviT – 3,0 kacsT/100 m2. 
rgolis Semadgenloba – mRebavi II donis – 1 kaci. 

aRniSnul samuSaoTa saerTo Sromatevadoba toli iqneba: 

kaccvla, 555.9kacsT ==⋅+⋅+⋅+⋅+⋅= 4.3891
100
30500.3

100
12007.765055.115007.027506.0W

 xolo mompirkeTebelTa brigadis Semadgenloba iqneba: 

mebaTqaSeebi – III donis – 1 kaci, II donis – 1 kaci; 
mompirkeTebel-mefileebi - III donis – 1 kaci, II donis – 1 kaci, I donis – 1 kaci; 
mRebavebi – III donis – 2 kaci. 
sul 7 kaci. 

 
 
 

Tavi XVII. Sekiduli Weris mowyoba 
 

    bolo periodSi sakmaod gavrcelebulia Sekiduli Weris mowyoba. 
Wersa da dakidul konstruqcias Soris sivrceSi SeiZleba ganTavsdes 
sxvadasxva daniSnulebis sainJinro-sakomunikacio mowyobilobebi. Sekiduli 
Weris mowyoba saSualebas iZleva mTlianad gamovricxoT e.w. “sveli” 
samuSaoebi Weris mopirkeTebisas. 
 
 

17.1. Weri bgeraTmSTanTqavi merqanboWkovani 
filebisagan 

 
    merqanboWkovan filebs amagreben xis karkasze lursmnebiT. xis karkasi 
Werze mimagrebulia liTonis grZivebze (WanWikebiT an SurupebiT). 
lursmnebs vartyamT daxrilad, Tavebis CayursviT, romlebsac SevfiTxavT 
da Semdeg SevRebavT sinTetikuri saRebaviT.   
    bgeraTmSTanTqavi merqanboWkovani filebi Werze magrdeba 
polivinilacetatis weboTi uSualod rkinabetonis mogruntul gadaxurvaze. 
pirapirebi unda Seivsos sinTetikuri fiTxiT da SeiRebos wyalemulsiuri 
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sinTetikuri saRebaviT. sasurvelia, Weri iyos erTi feris. zedapirze raime 
dazianeba dauSvebelia. 
 
 
 

17.2. Weri TabaSiris akustikuri perforirebuli  

filebisagan 

    TabaSiris akustikuri filebis gamoyeneba dasaSvebia mSral 
saTavsebSi, romlebSic haeris fardobiTi tenianoba 70%-s ar aRemateba. 
TabaSiris akustikuri filebi aris perforirebuli furclebi 
daarmaturebuli mina boWkoTi, dafaruli orive mxridan muyaoTi an muyaoTi 
da aluminis folgiT. filebis zomebia 50X50 sm, sisqe 8,5 mm. 
    Werze TabaSiris akustikuri filebis mimagreba xdeba xis karkasze. 
xis grZivi da ganivi Zelakebi magrdeba liTonis grZivaze, romelic Werze 
winaswar mimagrebulia ankerebiT (nax. 17.1). 
 
                         

              
 

nax. 17.1 TabaSiris akustikuri filebis damagreba 
1- dakiduli Weris fila; 2- mimmarTveli kuTxovana; 3- karkasis xis Zelaki;     

    4- mimmarTveli xis Zelaki; 5- Casayolebeli samagri detali; 6- armaturis 
gamonaSverebi; 7- sarTulSua gadaxurvis paneli 

 
akustikur filebs amagreben Werze mWidrod an toveben maT Soris 2-3 

mm manZils, romelsac SemdgomSi amoavseben xis an plastmasis TamasebiT. 
Sekiduli Weri SeiZleba movawyoT agreTve aluminis profilebze. igi ewyoba 
profilebis Taroebze. am samuSaoebisaTvis sasurvelia gamoviyenoT 
inventaruli xaraCoebi. 
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17.3.  “akmigrani”-s, “akminiti”-s, “armstrongi”-s tipis  
filebiT Weris mopirkeTeba 

    es filebi mzaddeba mineraluri, granulirebuli bambisagan. 
Semkvrelia saxamebeli, danamatebi ki hidrofoburi da antiseptikuri 
komponentebi. faqtura ZiriTadad gamoqaruli qviSaqvisaa. simkvrive 350-450 
kg/m3, zomebi 300X300 mm an 300X250 mm, sisqe 20 mm. 
    dakiduli Werebis safuZvels warmoadgens liTonis an xis karkasi, 
romlebsac filebs Soris nakerebSi an specialurad gakeTebul xvrelebSi 
amagreben liTonis Casayolebeli samagrebiT.  dakiduli Weri ki 
warmoadgens aluminis 3 sm simaRlis ortesebr mimmarTvelebs, romlebSic 
iwyoba “akmigranis” an sxva saxis filebi (nax. 17.2). 

filebs Soris ar unda iyos RreCoebi. dakidul Werze filebi ewyoba 
rigebad, erTi kedlidan meoremde. kedlebTan, svetebTan da sxva gamoweul 
elementebTan filebi SeiZleba gamoiWras. 
    zog SemTxvevaSi bgeraTmSTanTqavi filebi uSualod SeiZleba 
mivamagroT Werze. amisaTvis iyeneben butilmetakrilats. webo daitaneba 
kargad mosworebul Werze. 2-5 wuTis Semdeg webowasmul zedapirze miaWeren 
filas.  
 

nax. 17.2. dakiduli Weris mzidi karkasi ortesebri profilis mimmarTveliT 
a- karkasis mimagreba gadaxurvaze; b- akustikuri filebis damagrebis saerTo xedi; 

g- aluminis mimmarTvelis Camagrebis kvanZi; d- igive, xis Zelebis arsebobisas;  
1- karkasis mimmarTveli elementi; 2- “akmigranis” fila; 3- fibris sogmani; 4- qimi;  
5- sakidis qveda mxare – cangali; 6- foladis Tamasisgan damzadebuli moZravi 

sakidis zeda mxare; 7- Casayolebeli ankeri; 8- grZiva kuTxovanasagan; 9- gadaxurvis 
fila; 10- WanWiki sayeluriT, saxuravis donis regulirebisaTvis; 11- SemaerTebeli 

zesadebi; 12- caluRi 
 
    akustikuri filebisagan Sekiduli Werebis mowyobis damamTavrebel 
etaps warmoadgens SeRebva wyalemulsiuri an wyaldispersiuli saRebavebiT. 
es operacia xorcieldeba gorgolaWebiT an saRebavsafrqvevebiT. 

I donis muSa asrulebs: 
liTonis grZivebis damagrebas Werze. liTonis grZivebze amagrebs xis 

karkass. 
II donis muSa asrulebs: 
merqanboWkovani filebis damagrebas xis karkasze lursmnebiT. 

mogruntuli rkinabetonis gadaxurvaze polivinilacetatis an sxva weboTi 
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akravs merqanboWkovan filebs. avsebs pirapirebs sinTetikuri fiTxiT da 
Rebavs sinTetikuri saRebaviT. 

liTonis profilebis Taroebze amagrebs akustikur filebs 
("akmigranis", "akminitis" da sxv.). 

monawileobas iRebs Sesrulebuli samuSaos  xarisxis SemowmebaSi. 
 
  
 

 

Tavi XVIII. iatakis safaris mowyoba 
   

 18.1. iatakis saxeebi da konstruqciuli elementebi 

Senoba-nagebobebis   daniSnulebidan   gamomdinare,   iataks sxvadasxva 
moTxovnebi waeyeneba.  sacxovrebel  da sazogadoebriv  SenobebSi igi unda 
iyos  bgeragaumtari,  saeqspluatacio  datvirTvebisadmi mdgradi, hqondes 
Tboteqnikuri da higienuri Tvisebebi. 

samrewvelo  SenobebSi  iatakebi   unda   iyos   mtkice,   
cecxlgamZle, qimiuri  nivTierebebis  zemoqmedebisadmi mdgradi.  

ganasxvaveben monoliTur, calobriv, rulonur da xis iatakebs. 
iataki Senoba-nagebobaTa    konstruqciuli    elementia,   romelic 

gankuTvnilia saeqspluatacio datvirTvebis misaRebad da saerTo saxiT 
Sedgeba mzidi damoukidebeli funqciebis mqone Semdegi nawilebisagan: 

safari – iatakis zeda elementi, romelzec uSualod moqmedebs 
saeqspluatacio datvirTvebi.  

SuaSre – Sualeduri fena, romelic safars akavSirebs iatakis qveda 
elementebTan.   

moWimva da asawyobi fuZe – safaris qveS xisti fuZis mosamzadebeli 
Sre.   

qvesagebi Sre – Tanabrad anawilebs datvirTvas fuZeze. 
Tboizolacia – Sre Tbosaizolacio masalebisagan (wida, keramziti da 

sxv.), romelic amcirebs iatakebis Tbogamtarobas. 
bgeraizolacia – Sre an Suasadebi, romelic amcirebs xmauris 

gamtarobas gadaxurvaSi. 
hidroizolacia – Sre, romelic ewinaaRmdegeba wylisa da siTxis 

gaJonvas iatakis zeda konstruqciebSi. 

 
 
 

18.2. monoliTuri iatakis mowyoba 

iatakebs betonis, mozaikuri da cement-qviSis safariT awyoben 
sazogadoebrivi da administraciuli Senobebis vestibiulebSi, maRaziebis 
savaWro darbazebSi da sazogadoebrivi kvebis sawarmoebSi, samrewvelo 
sawarmoebis calkeul saTvsebSi. 

amgvari iatakebis mosawyobad gamoiyeneba maRali markis 
portlandcementi, mdinaris qviSa, marmarilo, kvarciti, diabazi da sxva mTis 
qanebi. naTeli safaris misaRebad sargebloben TeTri cementiT, feradi 
safarisaTvis daamateben pigmentebs. 

monoliTuri betonis iatakebi erTfenovania sisqiT 25-50mm, mozaikuri da 
cement-qviSis safari ori Srisagan ewyoba - 25-30mm sisqis qvesagebi da 15-20mm 
sisqis ZiriTadi safari. 
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uSualod safaris mowyobis win, fuZis zedapirs saguldagulod 
wmenden, uxvad namaven da gruntaven cementis rZiT. duRabis qerqis 
mosacileblad wmenden foladis jagrisebiT. betonsa da duRabs Suqura 
lartyebiT ageben SemosazRvrul gadaxurvaze 3,5 metramde siganis zolebad. 
narevis gamkvriveba xorcieldeba vibrolartyebiT an zedapiruli 
vibratorebiT. betonisa da mozaikuri safari saTanado simtkicis miRwevis 
Semdeg ixveweba mosaxvewi manqanebiT. cement-qviSis safari swordeba 
rkinaqviT. 

axlad dasxmuli iatakis zedapiri unda daifaros 2-3sm sisqis naxerxis 
feniT da tenian mdgomareobaSi dayovndes 5-7 dRis ganmavlobaSi. betonis, 
mozaikuri da cement-qviSis iatakebian saTavsebSi plintusebs SablonebiT 
awyoben zeda fenisaTvis gamoyenebuli duRabiT. 

safaris mowyoba gruntis fuZeze. Tavdapirvelad grunti ifareba 
RorRiT da itkepneba sagoraviT. masze Txeli duRabis dasxmiT  miiReba mWle 
betoni. Semdeg Suqura lartyebiT SemosazRvrul qvesageb SreSi ideba 10-12sm 
sisqis betoni 3-4m zolebad. dabetoneba xdeba zolebis gamotovebiT. betonis 
nareviT Sualedebi ivseba erTi dRis Semdeg.    

mozaikuri safari imave TanamimdevrobiT ewyoba, rogorc cement-qviSis 
safari. mWida masalad dekoratiul an ferad cements iyeneben. Sua Sre 
cement-qviSis duRabisagan igeba, zeda saxovani Sre ki _ mozaikisagan.  

temperaturuli da SeklebiTi bzarebis Tavidan asacileblad da 
dekoratiulobis asamaRleblad mozaikur Sres Wrian ubnebad (nax.18.1). 
duRabis gamyarebis Semdeg safari ixexeba. bolos iataki prialdeba. 

 
 

nax. 18.1. iatakis mozaikuri safari 
1 – qvesagebi Sre;  2 – mozaikuri safari;  3 – ZarRvebi;   4 – moWimva. 

 

cecxlgamZle betonis safarebSi Semvsebad (qviSa da RorRi) maRali 
cecxlgamZleobis mqone Samoti da magneziti gamoiyeneba. 

liToncementis safari gamoiyeneba sawarmoebSi, romelTa saamqroebSi 
gaTvaliswinebulia muxluxa transportisa da liTonis borblebiani urikebis 
gadaadgileba. safarisaTvis narevis Semadgenlobas 1:1 (cementi /foladis 
burbuSela) amzadeben legirebuli foladisagan, romelic advilad 
eqvemdebareba danawevrebas. safari orfenovania. qveda 15-20mm sisqis Sres 
cement-qviSis (1:2) duRabisagan awyoben, amkvriveben da aTanabreben, magram ar 
asworeben. cementis SeWidulobis dawyebamde masze daaqvT liToncementis 
moWimva, romelsac amkvriveben da asworeben. 

asfaltbetonis safari gamoiyeneba sawarmoebSi, sadac xalxis da 
transportis (rezinis saburavebze) mudmivi moZraobaa. safari, romelic 
keTdeba bitumis, qviSisa da mineraluri danamatebis cxeli narevisagan, 
izolirebuli unda iyos teniani fuZidan. asfaltbetoni mzaddeba qarxanaSi 
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da miewodeba temperaturiT 100–140
0 C. misi Cawyoba xdeba Suqura lartyebiT 

1,5-2m siganis zolebad bitumis mastikiT dagruntul fuZeze.  
polimercementbetonis safari gamoiyeneba sisufTavisa da umtverobis 

gazrdili moTxovnebis saTavsebSi xalxisa da avtokarebis intensiuri 
moZraobis adgilebSi. safarisTvis narevi mzaddeba kompleqsur mWidaze – 
portlandcementze da plastificirebul polivinilacetatis dispersiaze. 
safaris fuZes gruntaven polivinilacetatis dispersiis wyliani xsnariT, 
SemadgenlobiT 1:6. narevi ideba zolebad vibrolartyis saSualebiT 
aucilebeli gamkvrivebiT da swordeba liTonis sagluviT. Cawyobidan 2-3sT-
is Semdeg zedapirs faraven jvaloTi an naxerxiT da namaven pirveli sami 
dRis ganmavlobaSi. saTanado simtkicis miRwevis Semdeg, zedapiri saxexi 
manqanebiT ixexeba. mza safars zemodan  mastika esmeba. 

    
 

18.3. iatakis mowyoba calobrivi da filisebri masalebisagan 

iatakis safari calobrivi masalebisagan ewyoba sazogadoebrivi 
Senobebis vestibiulebSi, maRaziebSi, xalxis intensiuri moZraobis da 
mudmivi teniani saeqspluatacio reJimis sxva msgavs saTavsebSi. safaris 
simtkice da xangamZleoba damokidebulia mosamzadebel samuSaoebze, 
romelsac ganekuTvneba – fuZis dagruntva, qvesagebi da gamasworebeli Sris 
moWimva, hidro-, Tbo- da bgeraizolaciis mowyoba.  

iatakis safari filebisagan ewyoba mtkice fuZeze (moWimva an betonis 
momzadeba). 

safari bunebrivi qvebisagan ZiriTadad sastumroebisa da 
sazogadoebrivi Senobebis vestibiulebSi, Teatrebisa da kinoTeatrebis 
foieebSi gvxvdeba. amisaTvis gamoiyeneba marmarilos sworkuTxa filebi, aseve 
maTi damuSavebisa da daxerxvis Sedegad miRebuli brtyeli zedapiris mqone 
narCenebi, romelTac breqCia ewodeba. 

mTliani marmarilos filebi igeba cement-qviSis duRabis fuZeze. 
Tavdapirvelad saTavsis kuTxeebSi xdeba filebis dalageba da ganisazRvreba 
duRabis qvesadebi Sris sisqe, rigebis mixedviT ewyoba marmarilos filebi. 
breqCiis iatakebs ori wesiT. pirvelis mixedviT saproeqto zonis RerZebis 
gaswvriv ewyoba Suqura rigebi swori formis qvebisagan. cement-qviSis 
fuZesTan qvebis saTanado SeWidulobis Semdeg zonis Rru ivseba duRabiT, 
romelSic alageben calkeul qvebs marmarilos namsxvrevis ferisa da 
naxatis SerCeviT. axalCalagebul breqCias asworeben  samarTiT. 

 
nax. 18.2. monoliTuri iatakebis mowyoba breqCiisagan 

1 – Suqura rigebi swori formis qvebisagan ;  2 – qvis namsxvrevi; 3 – cementis moWimva; 4 – samarTi 
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breqCiis iatakebi (nax. 18.2).  
filebisagan iatakis safaris mowyobisas, mosapirkeTebel masalas 

awyoben duRabsa da mastikaze. amis Sesabamisad xdeba fuZeebis winaswari 
momzadeba. 

safari keramikuli filebisagan (nax. 18.3.) ewyoba intensiuri moZraobisa 
da teniani eqspluataciis reJimis mqone saTavsebSi – vestibiulebSi,  
tualetebSi, saSxapeebSi, abazanebSi da a.S.  

aseTi iatakebis mowyobisas fuZe iwmindeba WuWyisa da mtvrisagan, 
uxvad inameba wyliT. keramikuli filebi SeiZleba iyos sam-, oTx-, eqvs- da 
rvagverdiani, erTferovani, naxatebiani. mzaddeba 100X100, 150X150; 200X200 da 
250X250mm zomis, Sesabamisi sisqiT. zomebis mixedviT  winaswar daxarisxebuli 
da wyliT danamuli filebi igeba cement-qviSis duRabis an qarxnuli wesiT 
damzadebuli specialuri Semadgenlobis moWimvaze. 

fuZis momzadebis Semdeg xdeba iatakis mTeli farTobis dakvalva da  
fila-Suqurebis dalageba. igi SeiZleba iyos reperuli, romelic ewyoba 
kedelTan, saidanac iwyeba filebis rigebis Cawyoba, da frizuli, romlebic 
igeba frizis gaswvriv. Tavdapirvelad 10-15 mm sisqis cement-qviSis duRabze, 
Senobis gasasvlelis sapirispiro mxares igeba filebis rigi, Semdeg _ orive 
misi perpendikularuli kedlis gaswvriv, amis Semdeg xdeba Sida Sevseba. 
samuSaoebis warmoebisas muSebs ar unda mouxdeT axalCadebul filebze 
dadgoma. 200mm-mde zomis filebs Soris nakerebi ar unda aRematebodes 2mm-s, 
xolo didi zomis filebisaTvis _ 3mm. 

filebis dagebis Semdeg samuSao ubanze (filebis 2-4 paraleluri  
rigi) safars asworeben. amisaTvis zedapirze ideba Tarazo an xis ficari 
sigrZiT 1-2m da CaquCis dartymiT filebi saproeqto donemde CahyavT. 

 

 
 

nax. 18.3.  iatakebis mowyoba keramikuli filebisagan 
  1 – frizuli Suqura rigi;  2 – Sualeduri damxmare Suqurebi;  3 – reperuli Suqura kedelze;;   

4 – Suqura rigebi; 5 – sabeli zonari filebis Suqura rigis dasawyobad 
mcire zomis mozaikuri keramikuli filebis zomaa 23X23mm da 23X48mm, 

sisqe 6-7mm. maTi specifika isaa, rom filebis garkveuli raodenobis saxiT 
zedapirze,  qarxnuli wesiT,  webdeba kvadratuli  mkvrivi qaRaldi. 

muyao. fuZis momzadebisa da dakvalvis Semdeg igi igeba qaRaldiT 
zemoT 15mm sisqis cement-qviSis duRabze ukiduresi kedlidan karebamde. 
CaquCis dartymiT xis ficarze xdeba misi Casma-gasworeba da filebs Soris 
2mm siganis nakerebis duRabiT Sevseba. 2-3 dRis Semdeg qaRalds aclian 
cxeli wyliT, filebis zedapirs wmenden uxeSi jagrisiT, filebs Soris 
nakerebs damatebiT avseben cement-qviSis Txieri duRabiT, romlis gamyarebis 
Semdeg, iatakis zedapirs aprialeben  sveli naxerxiT. 

saremonto zonebis gamosavlenad xdeba cudad dagebuli filebis 
gansazRvra, rac iatakis mTel farTobze dakakunebiT mowmdeba.  
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18.4. iatakis safaris qveS fuZis mowyoba  

mSrali meTodiT 

     bolo dros farTo gavrceleba pova qarxnuli wesiT damzadebulma 
brtyelma, mtkice, idealurad gadabmulma iatakis fuZis mosawyobma 
furclovanma elementebma, romelzec SesaZlebelia nebismieri saxis safaris 
mowyoba (fuZisgareSeE safaris CaTvliT). 

asawyobi fuZis dageba iwyeba gasufTavebul zedapirze gamyofi Sris 
mowyobiT polieTilenis afskisagan an sxva masalis (xis gadaxurvebisaTvis 
parafiniani an gofrirebuli qaRaldi, toli an pergamenti) erTmaneTze 
aranakleb 200mm gadadebiT. saTavsis perimetrze amagreben 10mm sisqis 
nawiburis lents mineraluri bambisagan an qafpolistirolisagan xmauris 
SesazRudad da kompensaciuri Sris mosawyobad. 

xarisxiani fuZis mosawyobad gamoiyeneba keramzitis xreSi, xreSovani 
pemza, RorRi, afuebuli perlitis qviSa da RorRi, kvarcis qviSa. Cayris 
minimaluri sisqe mxolod fuZis gasworebis SemTxvevaSia 20mm, 
bgeraizolaciisaTvis 40mm. gamasworebeli fenis sisqe SeiZleba iyos 100-150mm. 
mSrali Cayris fenis gaTanabrebas iwyeben Sesasvlelis mopirdapire 
kedlidan. 

asawyobi fuZe qafbetonis izolirebul Sreze ewyoba mSrali CayriT. 
gansxvaveba mdgomareobs mzidi fuZis uswormasworobebis SefiTxvniT 
mosworebaSi. qafpolistirolis Cawyobisas filebs Soris RreCoebi ar unda 
iyos. 

brtyeli, Tbili, mtkice, iaffasiani, mSrali asawyobi fuZeebis 
mosawyobad, romlis zedapiris gamoyeneba SesaZlebelia nebismieri  iatakis 
safarisaTvis, gamoiyeneba TabaSirboWkovani furclebi. Cveulebriv 
TabaSirboWkovan furclebs iyeneben mSral da normalur temperaturul-
teniani reJimis sacxovrebel, samoqalaqo da samrewvelo SenobebSi, 
tengamZleebs ki _ momatebuli tenianobis saTavsebSi (sankvanZebi, saabazanoebi 
da a.S.). 

amgvari fuZis dageba gamoricxavs cementis moWimvisa da dasasxami 
iatakebis mowyobis Sromatevad procesebs. calkeuli furclebi erTmaneTze 
magrdeba weboebiT an specialuri TviTCasaxraxni WanWikebiT. “sveli 
procesebis” gareSe aseTi fuZis mowyobisas SesaZlebelia dauyovnebliv 
daigos iatakis zeda safari.  

maregulirebeli grZivebis gamoyenebisas maT guldasmiT asworeben 
TarazoTi, axdenen maTbuneblis mSral Cayras, awyoben TabaSirboWkovani 
filebis erT fenas da myarad amagreben grZivebTan. 

iatakebis qveSa asawyobi fuZis elementebi Sedgeba qarxnuli wesiT 
erTmaneTze 50mm gadaSveriT dawebebuli ori TabaSirboWkovani furclisagan 
zomiT 1000X500X10mm (nax. 18.4). aseTi elementis masa Seadgens 18 kg-s, rac 
saSualebas iZleva misi Cawyoba erTma muSam ganaxorcielos. 
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nax. 18.4.  iatakqveSa asawyobi fuZe ori fena TabSirboWkovani furclisagan 
a - TabSirboWkovani furclebisagan fuZeebis dawyobis wesi; b – fuZis 

konstruqciuli gadawyvetis sqema; g – iatakis asawyobi fuZe mSral Cayraze;  
d – igive, qafpolistirolze;   1 – nawiburis lenti;   2 – iatakis elementi; 3 – gadaxurva;  

 4 – polieTilenis apki; 5 – mSrali Cayra; 6 – webo da zonari TabSirboWkovani 
furclebisaTvis; 7 – qafpolistiroli 

 
 

18.5. safaris mowyoba polivinqloridis filebisagan 

polivinqloridis da kumarinis filebisagan iatakis safari ewyoba 
sacxovrebeli saxlebis samzareuloebsa da derefnebSi, administraciuli da 
saswavlo Senobebis derefnebSi, foieebsa da saTavsebSi, saavadmyofoebSi (nax. 
18.5).  

 
nax. 18.5. sinTezuri filebis iatakebis dageba 

a – filebis daxarisxeba; b – mastikis datana fuZeze; g – mimmarTveli filebis 
dawyoba d – rigiTi filebis SesaZlo Tanamimdevroba 
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filebi gamoirCevian maRali simtkiciT da cveTamedegobiT,  sikaSkaSiT 

da mravlferovnebiT,  advilia maTi garemonteba da Secvla. 
polivinqloridis filebi ori tipisaa: kvadratuli (300X300mm) da 

trapeciisebri, sisqiT 1,5; 2; 2,5mm. filebi erT- da mravalferovania, swori da 
xorkliani zedapiriT. erTferovani Ffilebis Seferiloba Tanabari unda iyos 
mTel farTobze, rac moeTxoveba gamosaSveb partias. maT zedapirze 
dauSvebelia usworobebi, nakawrebi, niJarebi, borcvebi da sxv. 

filebis ukeTesi SeWidulobisaTvis gamaTanabrebeli fuZe igrunteba 
erTi nawili bitumisa da 2-3 nawili benzinis an navTisagan damzadebuli 
nareviT, dawebebamde 18-30sT adre. iatakis dasawebeblad gamoiyeneba kn-2, kn-3, 
bitum-sinTezuri mastikebi da mastika “perminidi”, bustilati an bitumis 
mastika. 

sinTetikuri filebisagan safaris mowyoba Semdegnairad  xdeba: 

• fuZis gawmenda da mosworeba; 

• fuZis mogruntva; 

• filebis daxarisxeba zomebad da feris mixedviT SerCeva; 

• saTavsis iatakis RerZebis dakvalva da dayofa zonariT; 

• filebis winaswari ganTavseba mocemuli naxazis mixedviT; 

• filebis SeTboba (aucileblobis SemTxvevaSi); 

• 0,8-1,0mm sisqis mastikis datana filaze misi kbila SpateliT 
gasworebiT; 

• filebis dageba mastikaze torsis gamkvrivebiT; 

• plintusebis dayeneba; 

• filebisa da mastikis gamonaJoni adgilebis gawmenda 
gamxsneliT; 

• iatakis dafarva naxerxiT. 
sinTetiuri filebisagan safaris mowyoba RerZebis dakvalviT iwyeba. 

gamzadebul fuZeze carciT daaqvT saTavsis ganivi da grZivi RerZebi. 
RerZebis gadakveTis wertilidan mSralad awyoben filebis or 
urTierTperpendikularul rigs. Tu filebis mTeli ricxvi zustad ar eteva 
saTavsis sigrZeSi an siganeSi, dakvalvis RerZebi ise gadaaqvT, rom filis 
dagebisas maTi CamoWra moxdes erT an or urTierTperpendikularul 
kedelTan. 

dawebebamde  filebs axarisxeben feris, faqturisa da tonis, aseve 
zomis mixedviT. qvemdebare Sre iwmindeba WuWyisa da mtverisagan. mcire zomis 
saTavsebSi dagruntva xdeba gorgaliT. filebis dawebeba iwyeba dakvalvis 
RerZebis gadakveTis adgilidan oTxi, ufro xSirad ki ori mimarTulebiT. 
filas mWidrod miuyeneben adre dagebuls, TandaTanobiTi CaSvebiT abjenen 
fuZes da mastikaSi saWiro donemde afloben rezinis CaquCis dartymiT. 

dawebebis Semdeg, filebs zemodan faraven naxerxis feniT, dawebebul 
iatakze sami dRis ganmavlobaSi siaruli ar SeiZleba.  

 
 
 

18.6. iatakis mowyoba rulonuri masalebiT 

iatakebis safari rulonuri masalebisagan igeba sacxovrebel da 
sazogadoebriv SenobebSi. am mizniT ZiriTadad gamoiyeneba linoleumi 
(Cveulebrivi an qeCis safuZvelze) da sinTezuri noxebi.  
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linoleumi Semdegi saxisaa: polivinqloridis, alkidis, rezinis, 
romelic SeiZleba iyos Tbosaizolacio fuZeze an mis gareSe. linoleumi 
SeiZleba iyos erTfenovani da mravalfenovani. mas uSveben rulonebSi 
sigrZiT 12m, alkiduri linoleumis sigrZe SeiZleba 30m iyos. rulonebis 
siganea 1200-2000mm, sisqe 1,5-5mm. rezinis linoleumi (relini) mzaddeba rezinis 
narevisagan sinTezuri kauCukis fuZeze. bgeraizolaciis gasaumjobeseblad 
qveda fena SeiZleba wvrilforovani rezinisagan iyos. 

linolemis iatakebis mowyoba damokidebulia gamoyenebuli linoleumis 
saxeze – safuZvlis gareSe (civi) Tu  qeCis safuZvelze.  

linoleums ageben yvela samSeneblo, sanitarul-teqnikuri, 
eleqtrosamontaJo da mosapirkeTebeli samuSaoebis dasrulebis Semdeg. 

betonis an cement-qviSis duRabiT moWimva gamoiyeneba civi iatakebis, 
safuZvlis armqone linoleumis dagebisas. Tbili iatakis qveS ewyoba 
damatebiTi fena merqan-boWkovani filebisagan. qeCovani linoleumis dageba 
SesaZlebelia uSualod gadaxurvis filis swor zedapirze. linoleums 
awebeben mxolod wyalgamZle mWida masalebze damzadebuls, kargi webovnebis 
mqone da advilad dasatani mastikebiT. 

linoleumis rulonebiT Senaxvisas warmoSobili talRurobis 
salikvidaciod, dagebamde 1-2 dRiT adre mas gaSlil mdgomareobaSi ayovneben 
gawmendil da dasagebad momzadebul fuZeze. linoleumi rekomendebulia 
daigos gare kedlebis perpendikularulad, sinaTlis mimarTulebiT.  

linoleumi fuZis gareSe igeba cement-qviSovan moWimvaze, 
keramzitbetonis, TabaSircementbetonis, fibrolitis fuZeze, gadaxurvis 
rkinabetonis filebze (nax. 18.6). linoleumis qveS fuZe unda iyos brtyeli da 
Tanabari, Rrmulebisa da forebis gareSe.E tenianoba ar unda aRematebodes 
5%-s. linoleums fuZeze awebeben wyalgamZle kumaroneiritiani weboebiT da 
bustilatiT.  

 

 
 

nax. 18.6. linoleumis iatakebis konstruqciebi 
1 – safari; 2 – mastika; 3 – msubuqi betonis moWimva an merqan-boWkovani fila;  

4 – betonis qvesagebi Sre;  5 – gruntis fuZe;  6 – Tbo- da bgerasaizolacio Sre;  
7 – cement-qviSovani moWimva;  8 – gadaxurvis   fila uswormasworo zedapiriT;    

9 – igive, swori zedapiriT 
linoleums dawebebamde 40-60wT adre, xelaxla axveven rulonSi. fuZis 

zedapirs gruntaven gazavebuli mastikiT. aSroben da masze daaqvT mastika, 
romelsac 10-15 wT ganmavlobaSi ayovneben airadi Semadgenlebis 
asaorTqleblad. Semdeg linoleumis zurga mxare ifareba mastikis 0,5mm 
sisqis Tanabari feniT, masac ayovneben 10-15 wuTs da fuZeze awebeben 
gadagorebiT. linoliumis dasagebi xelsawyoebi moyvanilia 18.7 nax-ze. 
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  nax. 18.7. linoleumis dasagebi xelsawyoebi 

1 – CaquCi;  2 – foladis Spateli;  3 – linoleumis sagoravi; 4 – linoleumis 
dana; 5 – igive, gamosacvleli pirebiT; 6 –  linoleumis  kideebis  CasaWreli 
mowyobiloba; 7 – kbilebiani Spateli didi; 8  – igive, patara; 9 - rezinis CaquCi 

 

linoleumis dawebeba xdeba erTmaneTze aranakleb 10mm-is gadadebiT. 
myari pirapiris misaRebad mosazRvre or kides erTdroulad Wrian (nax. 18.8). 
CaWris Semdeg kideebi iweva. pirapiris qveS fuZeze daaqvT mastika, romelzec 
xdeba kideebis dawebeba da gadagorebiT gasworeba. pirapirebis CaWris 
gasaadvileblad Sepirapirebis adgilebSi 6-8sm siganeze mastikas ar usvamen. 
rogorc wesi, kideebs Wrian linoleumis dawebebidan 2-3 dRis Semdeg. 
Sesveneba saWiroa masalaSi Seklebis movlenebis dasasruleblad.  

 

 
 

nax. 18.8. linoleumis pirapiris CaWra  
1 – fuZe;  2 – linoleumi;  3 – dana;  4 – liTonis saxazavi;  5 – mastikis Sre 

 
rezinis linoleumi (relini) iatakis fuZeze webdeba kn-2 da kn-3 

mastikebiT. fuZis gawmendil mTel farTobs (daufaravi zolebi ar rCeba)  
faraven mwebavi mastikiT da mas ayovnebeben.  mastikis fenas ayovneben 10-15wT, 
linoleumi daxveul mdgomareobaSi SeaqvT saTavsSi dasagebad  da fuZeze 
erTmaneTs uTavseben. relinis dagebis Semdeg relins saguldagulod 
auToeben fuZeze. 

linoleumi qeCis (Tbobgerasaizolacio) fuZeze gamoiyeneba binebSi, 
saavadmyofoebSi, poliklinikebSi, sabavSvo baRebsa da bagebSi dasagebad. 
“Tbili” linoliumi warmoadgens orfenian rulonur masalas. zeda, muSa fena 
damzadebulia polivinqloridisagan, qveda aris antiseptikuri qeCa, romelic 
Tbo- da bgerasaizolacio funqcias asrulebs.      

arsebobs linoleumis dagebis ori wesi: pirveli SemTxvevaSi, fardagebs 
qarxnuli wesiT, maRali sixSiris deniT an cxeli haeriT  aduReben 
erTmaneTze saTavsisTvis saWiro sigrZeze da ageben maT swori zedapiris 
mqone gadaxurvis rkinabetonis filebze an cement-qviSovan moWimvaze. 
aucileblobis SemTxvevaSi, gasasworeblad saWiroa tvirTis dadeba. 1-2 dRis 
Semdeg mSralad dagebul gasworebul xaliCas saTavsis konturze CamoWrian 
ise, rom mis kidesa da kedels Soris manZili ar aRematebodes 5mm-s. amisaTvis 
gamoiyeneba liTonis saxazavi da linoleumis specialuri danebi. dagebul 
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xaliCaze ewyoba xis galetebi (plintusis nairsaxeoba), romelic mWidrod 
eWireba linoleums da magrdeba kedelSi. 

meore SemTxvevaSi, gasworebul linoleums bustilatis tipis weboTi 
awebeben fuZeze. maTi urTierTSeerTeba iseve xdeba, rogorc fuZis gareSe 
linoleumis dagebisas. 

karebis Riobis adgilebSi da erTi xaliCis meoresTan Sexebisas awyoben 
plastmasis specialur mimWer zRurblebs. zRurbli specialuri weboTi 
fuZes ewebeba karebis CarCos meoTxedSi. zRurblis sigane ar unda iyos 
karebis CarCos siganeze meti.   

xaliCebis dawebebis wesi yvelaze farTodaa gavrcelebuli da mas 
winaswarmomzadebul  fuZeze, ZiriTadad bustilatis tipis weboebiT awebeben. 
gaSrobis Semdeg saTavsis konturze ewyoba hantelebi. saTavsis perimetrze 
daWrili safari, dagebamde sul cota 2 dRiT adre mainc unda gaiSalos 
gasasworeblad, talRovanobis srul gaqrobamde.  

xaliCas dawebebamde frTxilad axveven rulonSi saTavsis Suamde da 
ganTavisuflebul adgilze daaqvT webo “bustilati”, sisqiT 0,6-0,7mm. kideebsa 
da perimetrze misi sisqe 1mm-mdea.  

webos datanis Semdeg, rulons Slian centridan jer erT mxares, 
fuZeze mWidro mibjeniT. sufTa, teniani qsoviliT xdeba gamonaJoni webos 
awmenda; Semdeg xaliCis meore naxevars awebeben. xaliCaze siaruli ar 
SeiZleba dawebebis dasrulebidan sami dRis ganmavlobaSi.  

I donis muSa  safaris mowyobisas asufTavebs cement-qviSovani fuZis 
zedapirs, uxvad namavs da gruntavs cementis rZiT. axladdasxmuli iatakis 
zedapirs faravs 2-3 sm naxerxis feniT. sagoravebiT tkepnis safars gruntis 
fuZeze. mowyobil safars faravs jvaloTi an naxerxiT da namavs 3 dRis 
ganmavlobaSi. 

II donis muSa awyobs safars gruntis fuZeze zolebad, asworebs 
liTonis sagluviT. 

III donis muSa awarmoebs mosapirkeTebeli zedapiris dakvalvas. 
mosapirkeTebel farTs hyofs ubnebad, awyobs iataks calobrivi (filebiT 
da sxv.)da rulonuri masalebiT.  

monawileobas Rebulobs Sesrulebuli samuSaoebis xarisxis 
SemowmebaSi. 

 
 

18.7. xis iatakis mowyoba 

 xis iatakebi ZiriTadad igeba sacxovrebeli da samoqalaqo 
daniSnulebis SenobebSi ficriT, parketiT, parketis ficriT, farisebri an 
mozaikuri parketiT. xis iatakebis masalad gamoiyeneba maRali simtkicis 
merqnis jiSebi: fiWvi, naZvi, soWi, kedari, muxa, wifeli, makagoni. 

iatakebis dagebis procesi SeiZleba daiyos sam ZiriTad ciklad: 
iatakqveSis momzadeba anu “Savi iatakis” mowyoba, sufTa iatakis dageba da 
dagebuli safaris dayvana sasaqonlo saxemde.  

ficris iatakebi Sedgeba safarisagan, SuaSrisa da fuZisagan. safari 
iatakis ZiriTadi nawilia, romelic eqspluataciis procesSi ganicdis cveTas.  

SuaSre aris safaris fuZesTan damakavSirebeli fena da igi xSirad 
bgerasaizolacio funqcias asrulebs. orfenovani ficris iatakebis dagebisas 
fuZes warmoadgens Camouganavi, orive mxridan antiseptirebuli ficrebi, 
sisqiT 25mm. 

lagebi warmoadgens xis gaurandav ficrebs (ZiriTadad wiwvovani 
jiSebis), sisqiT 40mm da siganiT 80-100mm. saTavsebSi maT awyoben sinaTlis 
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mimarTulebis ganivad, xolo koridorebSi gasasvlelebis ganivad. pirveli, 
Suqura lagi sarTulSua gadaxurvaze ideba saTavsis kedlidan 2-3sm-is 
dacilebiT, xolo momdevnoebi _ erTmaneTisagan 1-1,5m dacilebiT. maTi 
ganawilebisa da TarazoTi gasworebis Semdeg xdeba Sualeduri lagebis 
dawyoba ise, rom maT Soris saSualo manZili ar aRematebodes 0,6-0,8m-s. 
 iatakebis hidroizolaciis uzrunvelsayofad lagebis qveS efineba 100-
150mm siganis tolis, ruberoidis an pergaminis  qvesadebebi.  

ficris iatakebis safarisaTvis gamoiyeneba garanduli ficrebi, 
romelTac grZiv wiboze aqvT Rari da qimi. ficrebis siganea 75-125mm, xolo 
sisqe 30-40mm. ficris yvela sibrtye, sapire sibrtyis garda, antiseptirebuli 
unda iyos. ficrebis dagebisas maTi tenianoba ar unda aRematebodes 12%-s. 
 daSpuntuli ficrebis dawyobisas, pirveli ficari ideba RariT 
kedlisaken. qimze Raris Camocma xdeba CaquCis dartymiT iatakis ficarze xis 
Suasadebis gamoyenebiT. ficari lagebze, 60-70mm sigrZis lursmnebis daxrili 
CasobiT magrdeba, maTi Tavis Semdgomi CayursviT ficarSi. ficris gadaSvera 
lagidan dasaSvebia 100mm-mde, winaaRmdeg SemTxvevaSi aucilebelia damatebiTi 
lagebis  mowyoba. mza iatakis garandva  xdeba ara umetes 1,5-2mm sisqis feniT. 
 merqanboWkovani maRali simtkicis filebisagan (sisqe 3,2-5mm, tenianoba 6-
10%) iatakebs awyoben sacxovrebel da administraciul SenobebSi. igi 
orSriania da Sedgeba qveda “Savi” da zeda mtkice fenisagan. merqanboWkovani 
filebisagan iatakebis mowyoba SeiZleba nebismier fuZeze. saTanadod 
momzadebul fuZeze  mastika daaqvT zolebad, xolo Semdeg mas savarcxlebiT 
aTanabreben 0,5-0,8mm sisqis fenad. swrafadgamyarebadi bitumis mastikis wasma 
xdeba winaswar SerCeul erT filaze da adgilze mas aTavseben Semdgomi 
mitvirTviT. mza iatakis zedapiri mTlianad ifareba wyalmedegi saRebaviT an 
emaliT, xolo zemodan _ gamWvirvale laqiT. iatakis SeRebva xdeba 2-3-jer, 
mxolod adre datanili  fenis gaSrobis Semdeg. 

parketis ficrebisagan iatakebi umTavresad sacxovrebel saxlebSi 
keTdeba (nax.18.9). maTi konstruqciuli gadawyveta da mowyobis teqnologia 
ficris iatakebis analogiuria. igi Sedgeba Zelakovan fuZeze garkveuli 
naxatiT dawebebuli parketis safarisagan. ficrebi mzaddeba 1,2-3,0m sigrZis, 
siganiT 137-200mm da sisqiT 15-18 an 23-27mm. parketis sisqe 4; 6 da 8mm, mis 
sapire zedapirs winaswar xexaven da faraven 2-3 fena laqiT. iatakebi 
ekonomiuria, Zvirfasi jiSis merqnis fenis mcire sisqis gamo; ar iTxovs 
fuZis specialur momzadebas; martivia dasagebad da advili Sesacvlelia 
garemontebis dros.   

 

a) b)

13.9. iatakebi parketis ficrebisa (a) da farebisagan (b) 
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 konstruqciuli gadawyvetis mixedviT, asxvaveben: iatakebs  calobrivi 
parketisagan, parketis farebisagan da mozaikuri parketisagan. 

calobrivi parketisgan iatakebi ewyoba parketis nawiburebSi  arsebuli 
Rarebis da qimebis SeerTebiT. parketi mzaddeba sigrZiT 150-500mm, siganiT 30-
90mm, sisqiT 15-18mm. calobrivi parketi ficris fuZeze magrdeba lursmnebiT, 
xolo cement-qviSovan an asfaltis moWimvaze  mastikiT an bitum-reziniani 
emulsiiT. swor rigSi maT mxolod mcire saTavsebsa da koridorebSi ageben. 
ZiriTadad parketis dageba xdeba  “naZvis” formiT (nax. 18.10). 

calobrivi parketis friziT mowyobis SemTxvevaSi, TviT frizs awyoben 
mxolod parketis “naZvis” formiT dagebis dasrulebis Semdeg (nax. 18.11). 

 parketis iatakisaTvis sasaqonlo saxis misacemad, maTi dagebis Semdeg 
saWiroa zedapiris moxvewa, gaxexva da gaprialeba. gasufTavebuli iataki 
ifareba pergaminiT an qaRaldiT da amis Semdeg amTavreben yvela darCenil 
samSeneblo samuSaos. obieqtis Cabarebis win iataki ifareba ori fena laqiT. 

 
 

 
  

 
 

 
     nax. 18.10. calobrivi parketis Suqura      nax. 18.11. parketis dagebis sqema 
            rigis dawyoba                           1 – parketebiani konteineri;  
   1 - parketi; 2 - Tasma; 3 - Suqura “naZvi”             2,3 – meparketeTa samuSao      
                                                              adgilebi 

  
parketis farebs iyeneben iatakebis dasagebad sacxovrebel da 

sazogadoebriv SenobebSi. parketis fari Sedgeba faris fuZeze dawebebuli 
garkveuli naxatis mqone parketis an ficris elementebisagan. faris fuZe 
SeiZleba iyos CarCosebri, lartyisebri (erTi an orfenovani), merqan-
naxerxovani an cement-naxerxovani fila (nax. 18.10).  

farebis zomebia 400X400; 500X500; 600X600; 800X800mm, sisqe 22-40mm. 
safaris saxiT gamoiyeneba 4; 6 da 8mm  sisqis, 20-50mm siganisa da 100-400mm 
sigrZis parketebi. faris yvela elements awebeben qarxanaSi wyalgamZle 
weboTi.  

parketis farebis dageba betonis an cement-qviSovan moWimvaze mastikiT 
xorcieldeba, xolo lagebze an 60mm sisqis qviSis fenaSi Caflul xis 
ujredebze _ lursmnebis CasobiT. lagebis RerZebs Soris manZili farebis 
zomis toli unda iyos da farebis Sepirapirebis adgilebi am RerZebs unda 
emTxveodes.  

mozaikuri parketi warmoadgens mkvriv qaRaldze qarxnuli wesiT 
dawebebul 8-12mm sisqis parketis Tamasebs. aseTi farebis zomebia 400X400; 
500X500; 600X600; 800X800mm. farebs anu “xaliCebs” fuZeze awebeben 1mm sisqis 
mastikis fenis gamoyenebiT. maTi dawebeba xdeba parketis zedapiriani mxariT 
qvemoT lagebze an mTlian zedapirze. lagebi ewyoba saTavsis grZeli kedlis 
paralelurad da  lagebis RerZebs Soris manZili unda iyos farebis zomis 

1

2
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toli. farebi ewyoba kedlidan 10mm dacilebiT, rac Semdgom plintusiT 
ifareba. mozaikuri parketis dagebis samuSaoebis damTavrebis Semdeg, iatakis 
zedapirze sagoravs gadatareben. obieqtis eqspluataciaSi Cabarebis win, 
iatakis zedapirs asveleben wyliT da xsnian zeda damcavi qaRaldis fenas, 
rac praqtikulad gamoricxavs iatakis moxvewis da gaxexvis Sromatevadi 
samuSaoebis Catarebas. 

 
 
 

18.8. laminirebuli iatakis mowyoba 

 laminirebuli panelebi minimum 4 fenisgan Sedgeba: 

• mzidi fila, romelic ZiriTadad merqanboWkovani masalebis cxeli 
dawnexviT miiReba; 

• dekoratiuli fena, romelic celulozisagan keTdeba da masze 
SeiZleba nebismieri saxis xis an qvis masalis naxatis datana; 

• damcavi polimeruli safari, romelic  dekoratiul  fenas 
ekvreba da icavs zedapirs cveTisa da nakawrebis gaCenisagan; 

• mastabilirebeli qveda 0.1-0,2 mm sisqis fena, romelic panelis 
Ziris siswores uzrunvelyofs. 

• laminirebuli panelebi ZiriTadad mzaddeba 6-10mm sisqis, siganiT 
200mm-mde, sigrZiT 1400mm-mde, iyeneben aseve 196X196mm, 394X394mm da sxva 
kvadratuli zomis laminirebul filebs.  

dagebis teqnologiis mixedviT laminirebuli iatakebi ori saxisaa – 
webovani da arawebovani (Casaketi). 

webovani laminirebuli filebis panelebis Sepirapireba xdeba Rari-qimi 
konstruqciis saSualebiT. montaJis dros weboTi ifareba Sesapirispirebeli 
elementebi da iqmneba mtkice monoliTuri safari. panelebis am meTodiT 
dageba iatakebis karg hidroizolacias uzrunvelyofs. 

arawebovani laminirebuli panelebis Sepirapireba xdeba Camketi 
meqanizmebis saSualebiT.  misi upratesobaa panelebis martivi da swrafi 
dageba da dazianebis  SemTxvevaSi,  maTi Secvlis saSualebas iZleva. 

laminirebuli iatakebis xangamZleobis  uzrunvelsayofad, gaRunvis da 
arasasurveli xmauris (WriWini) Tavidan  asacileblad aucilebelia 
laminati daigos idealurad swor, hidrosaizolacio apkiTa da xmis CamxSobi 
qvesadebiT (amcirebs xmaurs Senobis SigniTac)  dafarul zedapirze. garda 
amisa, qvesadebi fena faravs iatakis zedapirze arsebul xarvezebs da 
amortizirebis funqciebsac asrulebs. 

xmis damxSob qvesadebad gamoiyeneba polieTilenis qafi an 
laminirebuli iatakebis dasagebad specialurad SemuSavebuli qvesadebi 
masalebi. 

laminirebuli iatakebis mowyoba xdeba iatakis zedapirTan Sewebebisa 
da SeWidulobis gareSe, mxolod panelebis gverdebis mierTebiT. aqedan 
gamomdinare, laminirebul iataks, xSirad  “mcurav” iatakebs uwodeben. 

 panelebs Soris Sepirapirebis adgilebi naklebad SesamCnevi rom iyos, 
maTi dawebeba rekomendebulia dRis sinaTlis mimarTulebiT. yvela kedlis 
gaswvriv aucilebelia kedelsa da iataks Soris darCes aranakleb 10mm 
siganis sicariele, raTa ar moxdes iatakis zedapiris gadaadgilebis 
SezRudva horizontaluri deformaciebis ganviTarebis SemTxvevaSi. 
aRniSnuli wesis daucvelobas SeiZleba mohyves laminirebuli iatakis 
amoburcva, Sepirapirebis adgilebis daSla da sxva dazianeba. 
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 panelebi pirveli rigi RariT kedlis mxares igeba. pirveli rigis 
bolo paneli sigrZeSi unda CamoiWras kedelTan saTanado adgilis 
datovebiT, rogorc es zemoT iyo miTiTebuli. amasTan, CamoWrili seqciis 
sigrZe arE unda iyos 30sm-ze naklebi. meore rigis dageba iwyeba pirveli 
rigis CamoWrili nawilidan. 

panelebis Sewebebisas webo daaqvT Raris mTel sigrZeze. elementebis 
SeerTebis Semdeg gamoJonili webo jer iwmindeba sveli RrubeliT, Semdeg ki 
Sepirapirebis adgili mSralad sufTavdeba. 

TiToeuli rigis bolo seqciis da yvela seqciis bolo rigis 
dawyobisas mizanSewonilia saTanado momWimavi mowyobilobebiT aRWurvili 
sayrdeni quslebis gamoyeneba Sepirapirebis mWidrod Sesasruleblad.    

laminirebuli panelebis SewebebiT mowyobis Semdeg, webos gaSrobamde, 
minimum  24 sT ganmavlobaSi masze siaruli ar SeiZleba. iataks dasrulebul 
saxes aZlevs SemniRbavi plintusebi, romlebic kedelze magrdeba da faravs 
kedelsa da iataks Soris winaswar datovebul sicarieleebs. amasTanave, 
plintusebi xels uwyobs iatakis mTliani zedapiris dafiqsirebas 
horizontalur mdgomareobaSi. 

I donis muSa asrulebs Savi iatakis dagebas. awyobs lagebs; agebs 
tols, ruberoids an pergaminis qvesagebs. 

II donis muSa agebs sufTa da merqanboWkovan iataks. awarmoebs parketis 
moxvewas dagebis Semdeg. 

III donis muSa agebs parketis iataks naZviseburi an figuruli dawyobiT. 
aWedebs calobriv parkets lursmniT ficris fuZeze. awyobs parketis farebs, 
rogorc xis fuZeze, aseve cement-qviSovan moWimvaze. agebs laminirebul 
iataks.  

monawileobas iRebs Sesrulebuli samuSaos xarisxis SemowmebaSi. 

 
 

magaliTi XVIII.1  

iatakis samuSaoebi 

Tema: asfaltbetonis iatakis mowyoba. 

ganisaRrvros 3500 m2 farTobis 4 sm sisqis asfaltbetonis iatakis mowyobis 
samuSaos Sromatevadoba, mebetoneTa brigadis Semadgenloba da maTi xelfasi. 
iatakis safuZveli Sesrulebulia  15  sm sisqis betonis fenisagan. betonis narevis 
miwodeba xdeba betonsatumbiT, xolo asfaltbetonis fenis datkepna – xelis 
sagoravebiT. samuSao cvlis xangrZlivoba – 7 sT. 

 

amoxsna: 

asfaltbetonis iatakis mowyoba warmoadgens kompleqsur process, romelic 
Sedgeba 2 martiv procesisagan: 

1. iatakis safuZvlis mowyoba betonis narevisagan, sisqiT – 15 sm. 
2. asfaltbetonis iatakis mowyoba, sisqiT 4 sm. aRniSnuli martivi procesTa 

SemsrulebelTa rgolis, drois normisa da fasdebis gansazRvrisaTvis  
vsargeblobT normativebiT. 

 
1. SemsrulebelTa brigadis Semadgenlobis dadgena: 
mocemuli samuSaos SemsrulebelTa brigadaSi unda iyos: mebetoneTa (III da I 

donis muSa) da asfaltmebetoneTa rgolebi (III da I donis muSa). 
2. samuSaoTa Sromatevadobis gansazRvra: 

a) betonis safuZveli. samuSaos ganzomilebis erTeulad miRebulia 1 m3 
betoni, amitom vsazRvravT saWiro moculobas: 
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52515.03500 =⋅=V  m3. 
drois norma aRniSnul samuSaoze: 

34.0=drH  kacsT/ m3, 

xolo Sromatevadoba 

5.17852534.01 =⋅=W  kacsT = 25.5 kaccvla. 

b) asfaltbetonis iataki. drois norma: 

18=drH  kacsT/ 100m2, 

Sromatevadoba 

630
100
3500182 =⋅=W kacsT = 90 kaccvla. 

jamuri Sromatevadoba 

5.268905.17821 =+=+= WWW  kaccvla. 

3. SemsrulebelTa xelfasi. fasdebebi aRniSnul samuSaoebze tolia: 

243.01 =C  lari/m3  da 87.122 =C  lari/100 m2. 

   jamuri xelfasi toli iqneba  

02.5783587.12525243.0 =⋅+⋅=C  lari. 

 
 
 
 

Tavi XIX. sanitarul-teqnikuri samuSaoebi.  
Siga milgayvaniloba 

 
19.1. zogadi cnebebi 

sanitarul-teqnikuri samuSaoebi Semdegi TanamimdevrobiT unda 
ganxorcieldes: iatakis qveSa momzadeba; Suqurebis da trapebis dayeneba; 
milebis gayvana samagrebiT; maTi  gamocda; xelsawyoebis samagrebis mowyoba; 
sankvanZebis hidroizolacia; kedlebis dagruntva an mosapirkeTebeli 
filebiT dafarva; sufTa iatakebis mowyoba plintusebiT; xelsawyoebis 
(abazana, unitazi da sxv.) montaJi; obieqtis eqspluataciaSi gadacemamde 
wyalsaxarji armaturis damontaJeba. niJarebi da samrecxaoebi 
samzareuloebSi idgmeba kedlebis SeRebva-mopirkeTebis Semdeg.  
     sanitarul-teqnikuri sistemebi (milgayvaniloba, fasonuri nawilebi, 
xelsawyoebi) samSeneblo konstruqciebze magrdeba da didi mniSvneloba aqvs 
maT saimedod mowyobas. xis konstruqciebze Camagreba Cveulebrivi SurupebiT 
an kauWebiT xdeba, betonsa da agurze - xraxnebiTa da SurupebiT, diubelebis 
Camsobi specialuri mowyobilobiT. msxvili samagri elementebis 
(kronSteinebi, kauWebi) Camagreba xvrelebSi cementis xsnariT xorcieldeba.  
     Senobis Siga milgayvanilobas miekuTvneba wyalsadeni, kanalizacia da 
wyalCasadinari. Siga wyalsadeni aris milgayvanilobisa da mowyobilobebis 
erToblioba, romelic uzrunvelyofs wylis miwodebas sanitarul-teqnikur 
xelsawyoebTan, saxanZro onkanebTan da teqnikur danadgarebTan, emsaxureba 
erT an ramdenime Senobas an Senobebis jgufs da saerTo wyalsazomi aqvs. 

Siga kanalizacia da wyalCasadinari aris Senobis konstruqciebiT 
Semofargluli milgayvanilobisa da mowyobilobebis erToblioba, romelic 
uzrunvelyofs Camdinare wylebis gayvanas sanitarul-teqnikuri 
xelsawyoebidan da teqnologiuri mowyobilobebidan. 
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milsadenebis dakompleqteba xdeba winaswari namzadebiT, romlebic 
samSeneblo moedanze erT sistemaSi erTdeba. sabinao mSeneblobaSi aseTi 
dakompleqteba xdeba binis an sacxovrebeli seqciis dgarze, samoqalaqo 
SenobebSi erT sarTulze, samrewveloSi - sarTulze an gasaSveb blokze. 
manawilebeli qseli gahyavT sacxovrebel da sazogadoebriv SenobebSi 
iatakebis qveS, sardafebSi, teqnikur sarTulebSi, sxvenSi Ria an daxuruli 
wesiT. samrewvelo SenobebSi Ria gayvana xorcieldeba wamweebze, svetebze, 
kedlebsa da gadaxurvebze. gadaxurvebSi, tixrebSi da kedlebSi milebis 
gayvanis Semdeg, yvela xvreli guldasmiT ivseba. 
     civi da cxeli wyalmomaragebis samontaJo elementebi (milovani 
namzadebi) mzaddeba sarTulis dgarebis saxiT masTan miduRebuli 
StucerebiT sanitaruli xelsawyoebis misaerTeblad an  magistraluri 
monakveTebis saxiT dgarebis misaerTebeli StucerebiT (nax. 19.1.a). cxeli 
wyalgayvaniloba, rogorc wesi civi milgayvanilobis  marjvniv montaJdeba. 
     Siga wyalsadenis dgarebi da xelsawyoebTan mimyvanebi keTdeba Ria 
wesiT kedlebze an  winaswar momzadebul RarebSi, SaxtebSi (daxuruli 
gayvana) liTonis, plastmasis an liTonplastmasis milebiT. milsadenebis 
pirapirebi, maTi daSlis gaiolebis mizniT, ar unda iyos ganlagebuli 
gadaxurvebis, kedlebis da tixrebis gasasvlel adgilebSi. mimyvanebi 
magrdeba kedlebze da maTi daxra unda iyos 0,002-0,005 dgarebis mxares. 
dgaris ZirSi da aranakleb sami wyaldasaxarji onkanis mkvebav ganStoebaze 
ewyoba Camketi ventili da Stuceri (wylis gaTiSvis SemTxvevisaTvis). 
 

         
        

nax. 19.1.  Siga milsadenebis samontaJo sqemebi da gamocdis kvanZebi 
   a-cxeli da civi wyalmomarageba; b – kanalizacia;  

1 – sferuli onkani; 2 – samontaJo pirapirebi; 3– wyalsaxarji onkanebi da 
urdulebi; 4 – savarcxeli; 5 – samagrebi; 6 – masra; 7–SeerTebis adgili gamocdisas; 
8–wyalsazomi; 9–xelis tumbo; 10–qarxnuli pirapirebi; 11–santeqnikuri xelsawyoebi; 

12–damxSobebi; 13–saWvreti Webi; A,B - gamocdis kvanZebi 
      

sakanalizacio sistemebis samontaJo elementebi mzaddeba sarTulebis 
dgarebisa da xelsawyoebis misaerTebeli manawilebeli savarcxlebis saxiT 
(nax. 19.1.b). Siga sakanalizacio da wyalCasadinari qselebis montaJi iwyeba 
Sverilebis gayvaniT da maTi gare sakanalizacio qselTan SeerTebiT Senobis 
miwisqveSa nawilis agebisas. sameurneo-sasmeli wylis milsadensa da 
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sakanalizacio milsadens Soris dacileba unda iyos aranakleb 1,5m - 200mm 
diametramde da aranakleb 3m – 200mm meti diametris SemTxvevaSi. Senobis 
agebasTan erTad amontaJeben dgarebs, gadamyvans da gamwov milebs. 

dgarebi gahyavT SebaTqaSebul kedlebze an arxebSi. vertikaluri 
gadaxra dasaSvebia 2m sigrZeze 2mm. montaJi qvemodan zemoT mimdinareobs ise, 
rom milebis da fasonuri nawilebis milyelebi Camdinare xsnaris 
sapirispirod iyos mimarTuli. dgarebi magrdeba kauWebiT. 4m-mde simaRlis 
sarTulze  sakmarisia erTi samagri.  dgarebis gasawmendad iatakidan 1m 
simaRleze keTdeba revizia, magram yvela xelsawyos zemoT, xelsawyos 
bortze aranakleb 15sm-ze maRla. Wers qvemoT gamaval dakidul 
sakanalizacio milgayvanilobebze awyoben gamwmendebs. sanitarul-teqnikuri 
xelsawyoebidan sarini milsadenebi gahyavT iatakis zemoT, dgarebisaken 
daxriT. yoveli 2m-is Semdeg xdeba maTi Camagreba konstruqciebSi 
(kronSteinebi, sakidebi da sxv.). Siga wyalCasadinari milebis montaJisas 
aucilebelia wyalgadamyvani Zabris saxuravTan  mierTebis sisworis da 
dgarebis vertikalurobis dacva. reviziebi keTdeba iatakidan 1m simaRleze, 
xolo swor monakveTebze erTmaneTisagan 15m-is dacilebiT. sarini 
milgayvaniloba Zabridan dgarebisaken gahyavT ara nakleb 0,005 qanobiT, 
konstruqciebze maTi  damagrebiT. 

 
 
 

19.2. Siga milgayvanilobis gamocda da moqmed  
qselTan SeerTeba  

 

     Siga  wyalsadeni qselis gamocda xdeba im wyalmanawilebeli armaturis 
dayenebamde, romelic samuSao dawnevaze 0,5 mpa meti unda iyos, magram ara 
umetes 1 mpa. gamocdis win sistemis yvelaze maRali wertilebidan 
gamodevnian haers, xolo milsadenebis boloebs axSoben inventaruli 
damxSobebiT. gamocda iTvleba warmatebulad, Tu civi wyalmomaragebis 
gamocdisas 10 wT ganmavlobaSi wnevis dacema ar aRemateba 0,05 mpa-s, xolo 
cxeli wyalmomaragebis qselis gamocdisas, 5wT ganmavlobaSi saerTod 
adgili ar eqneba wnevis dacemas, xilul deformaciebs, wveTovan gamonaJonebs 
da daorTqvlas SeduRebis adgilebSi. 

     Siga sakanalizacio qsels gamocdian milsadenebis mTeli sistemis 
da sanitaruli xelsawyoebis damontaJebis Semdeg. gamocdis win sistemas 
aTvaliereben, amowmeben Sepirapirebisa da samagrebis mowyobis siswores. 
sistemas avseben wyliT, rac SeiZleba meti sanitaruli xelsawyoebidan, 
xolo qveda sarTulis dgarebs winaswar axSoben. qselis gamocdisas dawneva 
ar unda iyos 0,08 mpa-ze meti da pirapirebma ar unda gaJonos. 
CamonoliTebuli milsadenebis gamocda xorcieldeba 0,3 mpa dawnevis qveS 
ise, rom 10wT-is ganmavlobaSi ar moxdes wnevis dacema. Siga wyalCasadinaris 
gamocda xdeba wyalgadamyvani Zabrebis SevsebiT, reviziebze winaswari 
damxSobis mowyobiT. am dros ZabrebSi wylis donis daweva ar unda moxdes 10 
wT-is ganmavlobaSi.   
      milsadenebi eqspluataciaSi gadaecema yvela samSeneblo-samontaJo 
samuSaos damTavrebis Semdeg. aseve dayenebuli unda iyos Camketi armatura, 
sakontrolo-sazomi da damcavi mowyobilobebi da xelsawyoebi. 
      TiToeuli milsadeni garkveuli sainJinro sistemis nawilia 
(gagrZeleba), romelsac is uerTdeba gansazRvrul adgilebSi, sadac 
mSeneblobis procesSi dgeba  Camketiani fasonuri nawilebi. maT milyels 
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damxSobebis mocilebis Semdeg uerTdeba axali milsadeni. aseTi SeerTeba 
rTuli ar aris da ar arRvevs sistemis normalur eqspluatacias (nax. 19.2.a).  
 

 
 

nax. 19.2.  moqmed qselebTan mierTebis sqemebi 
dawneviTi: a – dayenebul urdulTan; b – SeWra unagiraTi; g – SeWra gazis qveS; 

udawneo: d - Wis mowyobiT. 1–moqmedi milsadeni; 2–dayenebuli urduli;  
3–misaerTebeli milsadeni; 4 – caluRli; 5–unagira; 6–frezi saburRi mowyobilobiT; 

7-rezinis qvesadebi;  8–SeduReba; 9 – Tixovani Semolesva; 10–xelmosakidi;  
11–dasayenebeli Wa;  12–tumbo; 13–droebiTi damxSobebi 

 
      milsadenis SeerTeba SesaZlebelia SeWriTac - am dros moqmed 
wyalsadenze amagreben unagiras miltuCiT, onkaniT da saburRiT. Tu 
milsadeni foladisaa milis gasaburR mowyobilobas awyoben ara unagiraze, 
aramed SeduRebul milyelze. gaburRvis procesi orive SemTxvevaSi 
erTnairia (nax. 19.2.b). didi diametris milebTan SeerTeba xdeba gaziT. milis 
RerZis gaswvriv SeerTebis adgilas aduReben xelis mosakids 3-4mm 
mavTulisagan, Semdeg mis garSemo, SesaWreli Stuceris Siga diametrze 15-
20mm-iT naklebi diametris “fanjara” iWreba da masze duRdeba Stuceri Ria 
urduliT (nax. 19.2.g). udawneo milsadenebs aerTeben WebSi moqmedi monakveTis 
gaTiSviT da dinebis droebiT, mezobel milsadenSi gadayvaniT. Tu amis 
gakeTeba SeuZlebelia, xdeba dinebis droebiT gadaqaCva (nax. 19.2.d).   
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