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yvela ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti, foto, 

ilustracia Tu sxva) aranairi formiT da saSualebiT (iqneba es eleqtronuli Tu 

meqanikuri), ar SeiZleba gamoyenebul iqnas gamomcemlis werilobiTi nebarTvis 

gareSe. 
 

saavtoro uflebebis darRveva isjeba kanoniT. 
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qvis wyobis teqnologia 
 
 

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. 

bunebaSi 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, 

yalibSi. 
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1.1. 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. 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. 

 

nax. 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. 
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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. 

.2). 

     a)                b)              g)            d) 

 

 

nax. 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. 

 

 

1.2. 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, 
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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. 

 

1.3. duRabebi qvis wyobisTvis 

 

duRabebs, romelTac iyeneben qvis konstruqciebis asagebad, 

uwodeben sawyobe duRabebs. 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. 
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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; 

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. 
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1.4. 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. 3). 

wesi pirveli. wyobas asruleben brtyel rigebad, moqmedi Zalis 

perpendikularulad. e.i. wesi adgens wyobis horizontalur rigze moqmedi 

Zalis maqsimlurad dasaSvebi gadaxris kuTxes. 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. 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 

 

wyobaSi mtkice cement-qviSis duRabis gamoyenebisas SesaZlebelia 

garkveuli gadaxrebi am wesebidan. dasaSvebia ar gadaifaros 
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vertikaluri grZivi nakerebi xuT momijnave rigSi an vertikaluri ganivi 

nakerebi wyobis sam momijnave rigSi. 

 

 

 

2. gadabmis sistemebi da wyobis tipebi 

 

2.1. 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 und 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-s. 

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. 4.a). 

gadabmis aseTi sistemis dros vertikaluri ganivi nakerebi aguris 1/4-ze 
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ifareba, meoTxedi da sami meoTxedi agurebis gamoyenebis xarjze da 

xorcieldeba gadabma grZivi nakerebisaTvis naxevar agurSi. 

 

          a)                                  b) 

 

nax. 4. nakerebis gadabmis sistemebi ori aguris sisqis  

kedlebis wyobis dros:  a - orriga (jaWvuri); b - mravalriga; 

              1. Cxira rigebi; 2-6. wola rigebi; 7. amoyorva 

 

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. 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%; 
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- 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. 

 

 

2.2. 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. 5). 

 

            a)              b)          g)                d)                  

 

 

nax. 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 Sescvlelad. 

mopirkeTebas axorcieleben kedlebis wyobasTan erTad an misgan odnavi 
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CamorCeniT. yvelaze xSirad iyeneben Semdegi zomis qvebsa da agurebs: 

Cveulebriv saxovan agurs - 250X120X65 an 88 mm, qvebs - 250X120X140 mm. 

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). 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. 
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                  a)                      b) 

 

 

nax. 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. wyoba swori formis 

keramikuli, betonisa da bunebrivi qvebisgan. keramikuli qvebisgan, 

romelTac aqvT ganivi Riobebi, kedlebs, Suakedlebsa da svetebs awyoben 

gadabmis orriga sistemiT. qvebs awyoben carieli mxriT zemoT iseTi 

Zvradobis duRabze, romelic gamoricxavs mis SeRwevas qvebis 

sicarieleebSi. vertikaluri da horizontaluri nakerebis sisqe unda 

Seesabamebodes qvis wyobis nakerebs. betonisa da bunebrivi qvebisgan 

wyobisas iyeneben gadabmis mravalriga sistemas, magram Cxira rigebis 

mowyobiT ara umetes yovel mesame rigSi. 

SenobaTa Tbodacvis moTxovnebTan dakavSirebiT, gare aguris 

kedlebis konstruqciebSi wyobisas unda iqnes gamoyenebuli damatebiTi, 

Tbosaizolacio Sre. 
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amasTan dakavSirebiT, gare kedlebs asruleben sami ZiriTadi 

konstruqciuli sqemis saxiT: masivs, masivs Siga an kedlis zedapirze 

gamaTbobeli feniT (nax. 7). masivi - yvelaze gavrcelebuli formaa, magram 

normatiuli moTxovnebiT saWiro Tboizolaciis uzrunvelsayofad 

kedlis 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 

(1,5 ... 2 aguris). 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. 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 



 15

bunebrivi qviT. saTavsos SigniT dayenebis dros gamaTbobels apirkeTeben 

TabaSir-muyaos panelebiT liTonis karkasze an, rac ufro iSviaTia, 

abaTqaSeben badeze, Semdeg zedapirs gruntaven da Rebaven. 

 

 

2.3. 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. 

bunebrivi qvisgan blokebs Wrian an xerxaven kirqvisgan, 

niJarqvisgan, tufisgan, qviSaqvisgan da a.S. blokebs iyeneben gare da Sida 

kedlebisTvis, aseve sardafis kedlebisa da saZirkvlebisaTvis. amJamad 

mSeneblobaSi ZiriTadad iyeneben xelovnur qvas. bunebriv qvas iyeneben 

ekonomiuri mizanSewonilobis SemTxvevaSi - mSeneblobis raionSi misi 

masiuri ganlagebisas, sxva masalebis miwodebis SeuZleblobis dros da 

a.S. 

yoresgan 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. 8. a). 
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    a)                    b) 

 

nax. 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" wyoba. 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. 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 
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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%. 

 

 

 

 

3. kalatozis samuSao adgilis organizeba da masalebiT 

uzrunvelyofa 

 
 

3.1. 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. 9), 

romelic gamoricxavs muSebis zedmet moZraobas da uzrunvelyofs 

agurisa da duRabis gadaadgilebis minimalur manZils dasawyobis 

adgilidan wyobis adgilamde.  

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; 
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       a)                                   g) 

 

 

nax. 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. mSenebre sveti; 8. kalatozis 

adgilmdebareoba ficarnagze; 9. ficarnagis Semofargvla 

 

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. 

 

 

 

3.2. aguris transportireba 

 

aguri gadaaqvT paketis saxiT qveSebze an konteinerebiT. 

paketuri xerxi praqtikulad gamoricxavs xeliT Sromas qarxnidan 

kalatozis samuSao adgilamde aguris transportirebis dros. am xerxis 

dros ZiriTad mowyobilobas warmoadgens ficris qveSi - fari, romelic 

garSemosilia foladis kuTxovanebis torsiT, romelzec miduRebulia 

kauWebi. aguri gamowvis Semdeg specialuri urikebidan gadaaqvT qveSebze, 

samuSao zona

masalebis  
ganTavsebis zona

Tavisufali 
zona
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romelTac avtomobilebze amweebiT ayeneben. kalatozebis samuSao 

adgilze agurs awodeben liTonis budeebis meSveobiT, romelTac 

Camoacvamen qveSebze zemodan da amagreben kakvebze.  

 
 

 

                                 g)                    d) 

nax. 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 

 

aguri qveSebze umjobesia dawyobil iqnes "Tevzifxurad". am 

SemTxvevaSi iReben saimedod Sekrul pakets, romlisTvisc saWiro araa 

Semomfarglavi konstruqciebi. 0,52X1,03 m zomebis erT qveSze awyoben 200-

mde agurs (nax. 10). 

konteineruli xerxis dros qarxanaSi agurs awyoben universalur 

konteinerSi xe-liTonis qveSiT, romelzec gananTavseben 100-dan 180-mde 

agurs (nax. 11. d,e). konteineris budes samuSaoebis adgilze aguris 

miwodebis Semdeg dakecaven da qarxanaSi abruneben.   
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a)                    b)             g) 

 
                          Dd)                       e) 

nax. 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 

 

paketuri xerxiT transportirebis dros konteinerul xerxTan 

SedarebiT Rirebuleba mcirdeba 10%iT, xolo Sromatevadoba - 20%-mde. 

 

 

3.3. duRabis transportireba 

 

duRabis damzadeba xdeba qarxnebsa an duRabis centralizebul 

kvanZebSi. obieqtebTan arsebul duRabis danadgarebSi duRabis momzadeba 

daSvebulia mcire moTxovnis dros. 

Cveulebriv, duRabi gadaaqvT TviTsaclelebiT, duRabsazidebiTa da 

bunker-manawileblebiT. obieqtze miwodebul duRabs gadmotvirTaven 

mowyobilobaSi meqanikuri SerevisTvis da awvdian samuSao adgilebze 

bunkerebiT, badiebiT (nax. 11 a,b,g.) an duRab-tumboebiT. mrewveloba uSvebs 
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duRab-tumboebis farTo nomenklaturas, romelTa maqsimaluri 

mwarmoebloba 6m3/sT-mdea. meqanizmebs iyeneben aguris wyobis didi 

moculobisa da samuSaoebis swrafi tempebis dros. 

duRab-tumboebi saSualebas iZleva uzrunvelyofil iqnes duRabis 

miwodeba horizontalurad 200 m-mde an vertikalurad 40 m-mde, samuSao 

wnevis dros sistemaSi 150 pa-mde. danamat-plastifikatoris saxiT 

Cveulebriv iyeneben Tixas. 

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. 

 

 

 

4. kalatozebis Sromis organizeba 

 

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 "xuTiani". nawilebis raodenobas da maT zomas adgenen wyobis 

Sromatevadobis da rgolis cvlis gamomuSavebis mixedviT. gaangariSebis 

dros amodian wyobidan cvlis manZilze, romelic xorcieldeba iarusis 

mTel simaRleze kedlis monakveTze mTeli wyobis sigrZeze. 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. 



 22

rgoli "oriani" axorcielebs kedlebis wyobas (sisqiT 1,5 aguramde) 

didi raodenobiT Riobebis dros. rgoli Sedgeba wamyvani kalatozisgan, 

romelic axorcielebs versis rigebis wyobas, da damxmaresgan, 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 wamyvani kalatozi awyobs mxolod gare versebs, erTi damxmare 

afens mTels duRabs kedelze da ganalagebs 50%-mde agurebs, meore 

axdens amoyorvas da aseve kedelze ganalagebs 50%-mde agurebs ZiriTadi 

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, wamyvani kalatozebi asruleben gare da Sida versis 

rigebis wyobas. yvela damxmare samuSaos asrulebs ori damxmare 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 pirveli kalatozi 

damxmaresTan erTad. 2...2,5 m-is daSorebiT Sida versze muSaobs meore 

kalatozi damxmaresTan erTad da amave manZilze CamorCeniT, kidev erTi 

damxmare axdens amoyorvas. 

nakadur-wriuli meTodis dros wyoba mimdinareobs uwyveti nakadiT. 

TiToeuli rgoli Tanamimdevrulad aSenebs wyobis erT rigs. es meTodi 

mizanSewonilia mcire raodenobis ganivi kedlebisa da Riobebis mqone 

Senobebis im kedlebis asagebad, romlebic gamoirCeva konfiguraciis 

simartiviT gegmaSi da romelTac ara aqvs rTuli arqiteqturuli 

gaformeba. 

aguriskedlebian SenobebSi qvis wyoba warmoadgens erT-erTi 

wamyvani procesia. is unda Sesruldes sxva momijnave da damxmare 

procesebTan srul urTierTqmedebasa da urTierTkavSirSi. satransporto 

muSebma unda uzrunvelyon kalatozebi saWiro raodenobis masalebiT, 

xuroebma - xaraCoebiTa da ficarnagebiT. sarTulis simaRleze wyobis 
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Sesrulebis Semdeg mzidi aguris kedlebis mqone SenobebSi memontaJeebi 

iwyeben kibis, tixrebisa da gadaxurvebis montaJs am monakveTze. 

 

 

 

 

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. 

ficarnagebi droebiTi mowyobilobebia, romelTac ayeneben 

gadasaxuravebze. 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 
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moTxovnebs, iyos inventaruli - raTa SesaZlebeli iyos maTi 

mravaljeradi gamoyeneba. ufro xSirad iyeneben Semdegi konstruqciis 

ficarnagebs. 

paneluri ficarnagebi (nax. 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. maT 

amagreben diagonaluri kavSirebiT vertikalur mdgomareobaSi. 

ficarnagebi ar saWiroebs daSlas an awyobas eqspluataciis procesSi. 

 

      a)                                      

 

 

b) 

 

nax. 12. ficarnagebi qvis wyobisaTvis 

a - inventaruli blokuri ficarnagi; b - saxsrul-paneluri ficarnagi 
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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. 

gadasatani moedan-ficarnagebi Sedgeba liTonis sayrdeni nawilisa 

da fenilisgan. maT iyeneben kibis ujredebis, lojiis kedlebis wyobisas, 

SezRudul pirobebSi muSaobisas. 

wyobis xarisxis gakontrolebis mizniT, ficarnagebis samuSao 

fenilsa da asageb kedels Soris toveben RreCos zomiT 5 sm. 

milovani xaraCoebi - droebiTi mowyobiloba, romelic 

gaTvaliswinebulia wyobisaTvis Senobis mTels simaRleze. 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 milovanm uWanWiko, 

milovanma WanWikebianma da moculobiTi elementebisgan Semdgarma 

xaraCoebma. 

uWanWiko milovani xaraCoebi warmoadgens karkass, romelic Sedgeba 

milovani dgarebis ori rigisgan, simaRliT 2 da 4 m, diametriT 60 mm, da 

amave diametris rigelebisagan sigrZiT 2 m. aRWurvilia kakvebiTa da 

ankerebiT - kedlebze misamagreblad (nax. 13). rigelebze awyoben faris 

fenils, sisqiT 50 mm, zomebiT gegmaSi 2,4X1,0 m da SemosazRvraven 

moajirebiT. 
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nax. 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 WanWikiani xaraCoebi aseve Sedgeba dgarebisa da 

rigelebisagan. dgarebs erTmaneTTan aerTeben milisebis meSveobiT, xolo 

rigelebs dgarebTan - caluRebiT WanWikebze, rac saSualebas iZleva 

rigelebi ganTavsdes simaRleze nebismier adgilas da aseve xaraCoebiT 

Seimosos Senobis gegmaSi gamoweuli nawilebi da moxdes SenobebTan 

arsebuli miwis zedapiris qanobis kompensireba. aseTi xaraCoebi 

universaluria uWanWikoebTan SedarebiT, magram ufro Sromatevadia 

montaJisa da demontaJis dros didi raodenobiT elementebisa da 

WanWikiani SeerTebebis gamo. 

xaraCoebi moculobiTi elementebisgan Sedgeba vertikaluri 

Taroedebisa da samuSao fenilis SemoRobili panelebisagan. xaraCos 

yvela elements amontaJeben da Slian amweebiT. 

 

 

 

 

 

a b)



 27

6. qvis konstruqciebis ageba eqstremalur pirobebSi 

 

6.1. qvis konstruqciebis ageba zamTris pirobebSi 

 

uaryofiTi temperatura Zlier gavlenas axdens fizikur-meqanikur 

procesebze, romlebic mimdinareobs axlad agebul qvis wyobaSi. wyobaSi 

duRabis gamyareba wydeba masSi arsebuli wylis gayinvis gamo, xolo 

cementis hidrataciis reaqcia, romelic iwyeba duRabis dagebisTanave, 

temperaturis dacemis gamo Cerdeba. duRabi gayinvisas gadaiqceva 

cementis (kiris), qviSisa da yinulis myar meqanikur narevad. gayinuli 

wyali imatebs moculobaSi, rac iwvevs duRabis moculobis matebas, ris 

Sedegadac is fxvierdeba, irRveva kavSiri mis nawilebs Soris, mkveTrad 

ecema simtkice. qvebis zedapirze warmoiqmneba yinulis afski, rac 

damatebiT amcirebs duRabis qvasTan Sewebebis simtkices. Sedegad, wyobis 

adreuli gayinvisas, misi simtkice 28 dRis asakSi gacilebiT naklebia 

normalur pirobebSi gamyarebul wyobasTan SedarebiT. 

zamTris pirobebSi qvis wyobis Sesasruleblad iyeneben gayinvis 

xerxs, rac mdgomareobs SemdegSi: 

- dadebiTi temperaturis dros galRobis Semdeg wyoba gaagrZelebs 

gamyarebas, Tu duRabma gayinvis momentisTvis miaRwia kritikul 

simtkices, romelic Cveulebriv Seadgens samarko simtkicis 20%-ze mets; 

- gayinvis xerxi ar gamoiyeneba aracentralurad SekumSuli 

konstruqciebisTvis mniSvnelovani eqscentrisitetebiT, vibraciis qveS 

myofi konstruqciebisaTvis, agreTve yore-wyobaSi, yore-betonis 

kedlebSi, kamarebSi; 

- iyeneben mxolod cementisa da rTul duRabebs, radgan kirisa da 

kir-Tixis duRabebi ar inarCunebs gamyarebis unars galRobis Semdeg. 

praqtikaSi iyeneben zamTris pirobebSi wyobis Semdeg xerxebs. 

gayinvis sufTa xerxi, romlis drosac 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 
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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. 

wyobis simtkicis asamaRleblad kedlebis urTierTgadakveTis da 

mimxrobis adgilebSi ganalageben liTonis Reroebs (kavSirebs), rogorc 

wesi, TiToeuli sarTulis gadaxurvis doneze (nax. 6.14). anakreb 

elementebs amontaJeben uSualod sarTulis wyobis dasrulebis Semdeg, 

xolo gadaxurvis filebs - savaldebulo CaankerebiT kedlis gare 

versis wyobis nakerebSi. 

gayinva gayinvis sawinaaRmdego danamatebis gamoyenebiT. gayinvis 

sawinaaRmdego qimiurdanamatebiani cementisa da Sereuli duRabebi 

uzrunvelyofen simtkicis SeZenas (saproeqtoze aranakleb 20%-is) 

uaryofiTi temperaturis dros. gayinvis sawinaaRmdego danamatebis mqone 

duRabebis gamoyenebis Sedegad zamTris pirobebSi qvis wyobis simtkice 

ar Camouvardeba zafxulSi Sesrulebuli analogiuri wyobis simtkices. 

duRabebi 3...6% qlorovani natriumis, kalciumis, amoniumis 

danamatebiT saSualebas iZleva duRabis gayinvis temperaturam daiwios 

minus 100C-mde.      

 

 a)                   b)                    g)    

 

nax. 14. wyobis gaZliereba foladis kavSirebiT (ReroebiT) 
 a - kuTxeebSi;  b - kedlebis gadakveTaSi; 

 g - svetebis kedelTan mimxrobis adgilebSi. 
 

1. vertikaluri ankerebi diametriT 10-12 mm; 2. horizontaluri kavSirebi 
diametriT 8-10 mm; 3. horizontaluri ankeri, diametriT 8-10 mm 
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-150C-mde yinvis dros wyoba warmoebs natriumis nitritis 

danamatebian (cementis masis 5...10%) duRabze. -300C yinvis dros wyobis 

duRabebSi SehyavT potaSi (cementis masis 5...10%). magram potaSis 

danamatebs SeuZlia silikatebis koroziisa da rRvevis gamowveva. amitom 

am danamatis mqone duRabebis gamoyeneba ararekomendebulia silikaturi 

agurisgan konstruqciebis agebisas. 

swrafmyarebadi duRabebis gamoyeneba (IemadgenlobiT 1:3) 

Tixamiwovani cementis (30%) da portlandcementis (70%) narevze. gamTbari 

wylis gamoyenebis gaTvaliswinebiT duRabi swrafad aRwevs kritikul 

simtkices. 

wyobis eleqtrogaTboba gamoiyeneba mcire moculobis samuSaoebis 

dros, Zlier datvirTuli Suakedlisebisa da mravalsarTuliani 

Senobebis qveda sarTulebis svetebisTvis (nax. 15). wyobas, romelic 

eqvemdebareba eleqtrogaTbobas, asruleben mxolod cementis duRabze. 

duRabis markas iReben proeqtis Sesabamisad, magram aranakleb 50-isa. 

eleqtrogaTboba xdeba 5 da 6 mm diametris liTonis Reroebis meSveobiT, 

romelTac awyoben wyobis procesSi - bijiT 15 sm, gamonaSverebiT kedlis 

sisqidan. gamonaSverebze (sigrZiT 4...5 sm) amagreben 127, 220 da 380v Zabvis 

qveS myof mavTulebs. gaTboba xdeba eleqtruli denis Tboenergiad 

gardaqmnis xarjze, misi duRabSi (eleqtrodebs Soris) gatarebisas. 

duRabis simtkicis matebis Sesabamisad denis Zala ecema, amitom gaTbobas 

wyveten duRabis mier kritikuli simtkicis miRwevisas. 

svetebis daarmaturebul wyobaSi eleqtrodebis rols asrulebs 

foladis badeebi. 

wyobas saTburebSi, romlebic izolirebulia garemosagan, sadac 

gamTbari haeris meSveobiT iqmneba +100C-ze meti temperatura, iSviaTad 

iyeneben, Cveulebriv calkeuli, wyobis izolirebuli monakveTebisTvis. 

zamTris wyobis gaZvireba Cveulebrivi cementis duRabze gayinvis 

xerxis dros Seadgens 8...12%, swrafmyarebad duRabebze - 10...15%; 

duRabebze gayinvis sawinaaRmdego danamatebiT - 12...20%; eleqtrogaTbobis 

gamoyenebisas - 15...20%; saTburebSi - 30%-s da mets. 
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 a)                            b) 

 
 

nax. 15. wyobis eleqtrogaTbobis sqemebi 

 a - aguris kedlis; b - aguris svetis. 1. eleqtruli qseli; 2. firfitovani 

eleqtrodebi; 3. ganrCilva; 4. sadenebi; 5. foladis bade 

 

gazafxulze, wyobis galRobis dawyebamde, iReben zomebs wyobis 

konstruqciuli elementebis gantvirTvisa an maTi gaZlierebisaTvis. 

 

 

6.2. 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 

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. 
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6.3. 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. 

 

            

 

a)                                  

b)

 

                                g) 
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nax. 16. kedlebis zidvis unaris gazrda garsakrebiT 

a - foladis; b - rkinabetonis; g - daarmaturebuli duRabiT. 

1. gasaZlierebeli kedeli an sveti; 2. kuTxovanebi; 3. zolovani foladi; 

 4. SeduReba; 5. maZlierebeli armatura; 6. betoni; 7. duraba 

 

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. 

qvis wyobis mzidunarianobis amaRleba xdeba misi garsakrebiT 

gaZlierebiT, romlebic mniSvnelovnad amcireben wyobis ganiv 

gafarTobas da amaRleben wyobis winaRobas grZivi Zalis zemoqmedebis 

mimarT. 

foladis garsakrs iyeneben marTkuTxa kveTis Suakedlebisa da 

svetebis gasaZliereblad (nax. 16,a). is Sedgeba foladis vertikaluri 

kuTxedebisagan, romlebsac ayeneben gasaZlierebeli elementis kuTxeebSi. 

es kuTxedebi mimagrebulia erTmaneTTan zolovani furclebiT an 

mrgvali kveTis ReroebiT. mimagreba xdeba WanWikebiT an SeduRebiT. 

miRebuli konstruqciuli gadawyveta guldasmiT amoivseba xisti cement-

qviSis duRabiT, xSirad - liTonis badeze. 
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  a)                              g) 

 

                         b)                        d) 

 

nax.17. kedlebis adgilobrivi gaZliereba 

a - martivi saketi; b - liTonis ormxrivi zesadebi kedlis swor 

monakveTze;  g - zesadebebi Siga kedlis mimxrobis adgilas; d - igive, Senobis 

kuTxeSi.  1. zesadebi zolovani foladisagan; 2. foladis mrgvalkveTiani 

xraxniani Rero; 3. igive, xraxniT orive boloSi  

 

rkinabetonis garsakri (nax. 16,b) moicavs 6...12 mm diametris 

vertikalur armaturis Reroebs ganivi caluRebiT, diametriT 4...10 mm, 

bijiT 100...150 mm; betonirebis sisqe ganisazRveba gaangarebiT, Cveulebriv 

- 60...120 mm farglebSi. 

daarmaturebuli duRabis garsakri (nax. 16,g) analogiuria rkina-

betonis garsakrisa, mxolod masSi armaturis karkasi ifareba 30...40mm 

sisqis cement-qviSis baTqaSis SriT. garsakris es tipi SeiZleba 

gamoyenebul iqnes nebismieri ganivkveTis elementebis gasaZliereblad, 

roca saWiro araa gaZlierebis didi xarisxi. duRabis garsakris 
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upiratesobaa mcire sisqe, Sesrulebis naklebi Sromatevadoba da 

Rirebuleba rkinabetonis garsakrTan SedarebiT. 

kedlebisa da tixrebis adgilobrivi gaZlierebisTvis iyeneben 

gaglinul profilebs (nax. 17). kedlis orive mxridan ayeneben Sveleris 

an ortesebri foladis koWebs da uWeren WanWikebiT. mobaTqaSeba cement-

qviSis duRabiT xdeba liTonis badeze. 

qvis konstruqciebis elementebs cvlian maSin, roca mizanSewonili 

araa maTi gaZliereba. konstruqciaTa gamocvla winaswar moiTxovs maT 

droebiT damagrebas samuSaoebis warmoebis periodSi, ris Semdegac 

dasaSvebia Zlier dazianebuli wyobis daSla da axlis Sesruleba. 

dauSvebelia momijnave Suakedlisebis erTdrouli daSla. wyobis 

procesSi horizontaluri nakerebi daarmaturdeba foladis badeebiT. 

samuSaoebi sruldeba maRali markis aguriTa da duRabiT. 

 

 

 

 

7. sesmuri 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%, xolo aguris kedlis sisqe sicarieleebs Soris ar unda 

iyos 15 mm-ze naklebi; 

- 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/sm2, 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 
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umetes 35 markis mqone bunebrivi qvisagan damzadebuli mcire zomis 

blokebis gamoyeneba; 

- mzid kedlebSi ikrZaleba silikaturi aguris gamoyeneba. 

qvis wyoba unda ganxorcieldes erTrigiani 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.  

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.  
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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. zedapirebisa da kuTxeebis dasaSvebi 

gadaxrebi (nax. 18): 

 

nax. 18. 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 

vertikalidan erT sarTulze - 10 mm, Senobis mTels simaRleze – 

ara umetes 30 mm; 

horizontalidan wyobis sigrZis 10 m-ze – ara umetes 15 mm. 

garda amisa, amowmeben nakerebis Sevsebis xarisxs, sisqes, wyobis 

siswores da wyobaze rkina-betonis elementebis dayrdnobis sidides. 

zamTris wyobisTvis aformeben samuSaoebis Jurnals, sadac fiqsirdeba 

haeris da duRabis temperatura misi datanis momentSi, wyobis 

temperatura xelovnuri gaTbobis dros, wyobis mdgomareoba galRobis 

periodSi. 
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aguris wyobis dawyebis win kalatozebis calkeuli rgolebisaTvis 

gamoyofili danayofebis sazRvarsa da kedlebis kuTxeebze ayeneben 

lartyebs, romlebic dayofilia wyobis rigebad. wyobis rigebis sisqisa 

da sworxazovnobis dasacavad iyeneben gaWimul sabelebs. wyobis 

vertikalur mimarTulebas amowmeben SveuliT. gamoyenebuli duRabebis, 

plastifikatorebis da Zvradobis mixedviT irCeen wyobis xerxs: mijriT 

Tu miwoliT. 

xarisxisa da muSaTa Sromis nayofierebis kontrolis 

gansaxorcieleblad iyeneben ZiriTad normatul monacemebs: 

aguris xarji wyobis 1 m3-ze daaxloebiT 400 cali, duRabis - 0,24 m3; 

Sromis danaxarji wyobis 1 m3-ze: 0,77-dan 2 kac.dRe; 

erTi muSis saSualo gamomuSaveba cvlaSi 0,8...1,1 m3. 

faqtiuri mwarmoebloba erT muSaze cvlaSi: 

muSa "martoxela" - 300...500 cali aguri anu 0,7... 1,2 m3 - wyoba; 

muSa rgolSi "oriani" - daaxloebiT 1000 cali aguri anu 2,5 m3 

wyoba; 

rgolSi "xuTiani" - 1700...2000 cali aguri anu 4,2...5,0 m3 wyoba. 

 

 

 

kedlebis wyoba aguris blokebiT 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
N nax. 19 
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    1 `!konstruqciebis RerZebis dasaSvebi gadaxra 10!nn<!

  2!`!dasaSvebi usworoba vertikalur zedapirze:  

      mosabaTqaSebeli kedlisaTvis _ 10 mm; 

      mobaTqaSebis gareSe kedlisaTvis _ 5 mm; 

  3 _ wyobis zedapirebis da kuTxeebis gadaxra vertikalidan: 

      erT sarTulze _ 10 mm, 

      mTel Senobaze _ 30 mm; 

4_ wyobis calkeuli rigebis gadaxra vertikalidan 10 m sigrZeze 15 mm; 

5 _ kuTxeebis da sarTulebis niSnulebis gadaxra ara umetes ± 10 mm; 

6 _ Suakedlisis siganeSi gadaxra araumetes _5 mm; 

7 _ Riobebis siganeSi gadaxra araumetes +5 mm.    

 

 
 

 
 

svetebis wyoba aguriT 
 
 

1 – uvsebi nakeri dasaSvebia mxolod 

vertikalur zedapirze da misi siRrme ar 

unda aRematebodes 10 mm; 

2 _ nakerebis saSualo sisqe: horizontaluri 

nakerebis _ 12 mm, calkeuli adgilebis  _ 

8÷15 mm; 

3 _ wyobis zedapirebis da kuTxeebis 

gadaxra: erTsarTulze _ 10 mm, mTel 

Senobaze _ 30 mm; 

                                                            nax. 20 

4 _ vertikaluri nakerebis saSualo sisqe 10 mm, calkeul adgilebSi _ 

 8÷15 mm; 

5 _ sisqis gadaxra 10 mm; 

6 _ wyobis vertikalur zedapirze usworoba ormetriani lartyiT 

Semowmebisas 5 mm; 

7 _ sarTulebis da kuTxeebis niSnulebis gadaxra 15 mm;  

8 _ konstruqciebis RerZebis gadaxra 10 mm.     
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 9. Sromis dacva qvis samuSaoebis warmoebisas 

 
qvis wyobis warmoebisas unda iqnes uzrunvelyofili Sromis dacvis 

Semdegi RonisZiebebi: 

fanjris Riobebis, aivnebisa da lojiebis karis Riobebis 

Semofargvlis arseboba; kedlebSi Riobebs Semofarglaven 1 m simaRleze, 

Riobebs gadaxurvebSi aseve Semofarglaven (nax. 19,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; 

- TiToeuli donidan wyoba SeiZleba Sesruldes 1,1...1,2 m simaRleze. 

kedlis TiToeuli iarusi unda aigos ise, rom kedlis done samuSao 

fenilis gadaadgilebis Semdeg iyos aguris 2...3 rigiT ufro maRali 

fenilis axal mdgomareobaze; 

- 1,5 m siganis damcavi inventaruli winafrebi, qanobiT – kedlisken, 

unda ganlagdes Senobis mTel perimetrze (nax. 19,a). winafrebis pirveli 

rigi Tavsdeba miwidan 6 m doneze, meore rigi - 6...7 m-is Semdeg, 

savaldebulo gadataniT agebuli wyobis yovel meore sarTulze; 

              

 

 

 
a)                              b) 

 
nax. 21. inventaruli samarjvebi usafrTxo wyobisaTvis 

a - kronSteini Senobis perimetrze winafrebis mowyobisaTvis;  
b - gadaxurvaSi Riobis Semofargvla 
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- SenobaSi Sesasvlelebze kidulebi unda iyos zomiT gegmaSi 

aranakleb 2X2m; 

- yvela calobrivi masalis miwodeba unda moxdes konteinerebiT an 

budeebiT, xolo duRabis - mxolod manawilebeli bunkerebiT. 

- wyoba SeiZleba Sesruldes miwidan, sarTulSua gadaxurvebidan, 

ficarnagebidan da xaraCoebidan. 3 da meti aguris sisqis kedlis 

wyobisas nebadarTulia muSaoba kedelze dgomiT, mxolod Senobis uZrav 

nawilebze muSis saimedo damagrebis SemTxvevaSi; 

- samuSao adgilebi sistematurad unda gasufTavdes nagavisa da 

aguris natexebisgan; 

- 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. 
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magaliTi 1 

 

Tema: aguris kedlebis mimxrobis gamoxazva. 

gamoixazos 2 aguris sisqis aguris kedlebis mimxrobis kvanZi 

gadabmis 2 _ riga sistemiT.  

amoxsna: 

 

rogorc cnobilia arsebobs qvis wyobis Semdegi 

tipebi (SenobaSi kedlebis adgilmdebareobisa da 

urTierTorientaciis moxedviT): kedlis sawyisi, 

wyoba marTi kuTxiT, kedlebis urTierTkveTa, 

kedlebis mimxroba da sxv. 

rac ASeexeba wyobaSi qvebis (agurebis) gadabmis 

sistemas, igi ZiriTadad sami tipisaa: 2-riga (anu 

jaWvisebri); 6-riga (anu mravalriga) da 3-riga 

(svetebisaTvis). cnobilia rom gadabmis 2-riga 

sistema sruldeba wola da Cxira rigebis 

monacvleobiT, mosazRvre rigebSi ganivi vertikaluri nakerebis ¼ 

aguriT, xolo grZivi vertikaluri nakerebis _ naxevari aguriT 

gadaweviT. aseTi sistemisas qvemoT mdebare rigis (fenis) grZivi da ganivi 

nakerebi momdevno rigSi aguriTaa dafaruli. 

 zemoaRniSnulidan gamomdinare, amocanaSi dasmuli sakiTxis 

gadawyvetas eqneba nax.1-ze mocemuli saxe.   
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magaliTi 2  

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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